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1. GENERAL

1.1 Section 227 of the Civil Aviation Act, 2016Act no. 6 of 2016i her ei naf t er fith
empowers th&xecutive Directopf Civil Aviation to issue technical standaifdr civil aviation

Afon such matter s .&ectionmz2fB) ofbtlee Agt fiurther empowers the

Executive Directoof Civil Aviation to incorporate into a technical standard any international

aviation standard or any amendment without publishing the text of such standard or any

amendmenfby mere referenceto the title, number and yesaof issue of such standard or

amendment or to any other particulars by which such standard or amendment isntyfficie

identified

1.2 By way of Government Notice 293/2018 published in Government Gazette 6763 Hated 8
November 2018, NAMCAR(2018) provides for Pa391 fi Aerodromeé . TH39s Part
provides for the issue of technical standards as NAVI'S-AH. The Executive Directorof
Civil Aviation has, pursuant to the empowerment mentioned above, issued technicadstandar
relating toNAMCARSs Part 139Aerodrome}¥to be known as NAMCATS-AH.

1.3 NAM-CATS-AH comprises the standards, rules, requirements, methods, specifications,
characteristics and procedures which are applicablegerodrome design and operations as
prescribed in NAMCARSs, Part 139.01.1

1.4 To the extent possible, eadference to a technical standard in this document, is a reference to

the corresponding regulation in the Namibian Civil Aviation Regulations.
Example: (1) Technical standard39.01.2 refers to regulatiog of Subpart 0 of the Part139
(2) Technical standard39.02 refers to either the whole, or more than one specific

regulation, of Subpart®of Part 139,

1.5  Where there is any perceived disparity of meaning or inconsistency between these technical

standards and the regulations, the mioris of the regulations will take precedence.

Vi
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1.6

2.1

31

3.2

3.3

Where there is a difference between a standard and procedure prescribed in ICAO documents
and the Civil Aviation Technical Standards (CATS), the CATS standard will prevail.

GUIDANCE MATERIAL

Guidelines and recommendations in support of any particular tecktacalard are contained

in schedules or appendices to, and/or compliance notes inserted throughout, the technical
standardsThese guidelines are intended to provide recommendations and guidance to illustrate
a means, but not necessarily the only mearswofplying with the regulations and technical
standards. They may explain certain regulatory requirements by providing interpretive and
explanatory materials. It is expected thatodromepperatorswill document internal actions

in their own operationahanuals, to put into effect those, or similarly adequate, practices.

AMENDMENTS TO THE TECHNICAL STANDARDS

The NCAA Safety DivisionAerodromes and Ground Aids (AGAYas responsibility for the

technical content of this technical standard.

This technical standard is issued, and may only be amended, under the authoriExetthire

Directorof Civil Aviation.

Requests for changes to the content of this technical standard must be forwarded to the
Executive Directoand may come from:
(a) technical areas within NCAA; or

(b) aviation industry service providers or operators; or

vii
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3.4

3.5

4.1

4.2

4.3

The need to change the contenthif ttechnical standard may arise for any of the following
reasons:

(a) to ensure safety;

(b) to ensure standardisation;

(c) to respond to changed NCAA regulations or standards;

(d) to respond to changes initiated by ICAO;

(e) to accommodate proposed infiiees or new technologies.

NCAA may approve trials of new procedures or technologies to develop appropriate standards.

INTERNATIONAL STANDARDS

Section227 of the Civil Aviation Act, 201&émpowers th&xecutive Directoof Civil Aviation

to issue technical standard for civil aviati®@®ection 227 of the Civil Aviation Act, 2016 further
empowers th&xecutive Directoof Civil Aviation to incorporate int@a technical standard any
international aviation standard or any amendment without stating the text of such standard or
amendment, by mere reference to the title, number and year of issue of such standard or
amendment, or to any other particulars by whigbhsstandard or amendment is sufficiently
identified.

The following international standards, recommended practices and procedures, as amended
from time to time, are incorporated into the technical standards contained in this document:

(@) ICAO Annex14i Aerodromes Volume Ii Aerodrome design and operations

(b) ICAO Annex 14i Aerodromed Volume IIT Heliports

Differences from ICAO Standards, Recommended Practices and Procedures are published in
the AIP.

viii
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These Technicdbtandards apply with immediate effect and repeal$ Qi@il Aviation Technical

Standards NAMCATSAH ALi censing and
Gvernment Notices No. 2786 of 09 August 2002.

operation of aerodr

Further access is available on NCAA wébsivww.ncaa.com.na/resources

Issued by : Mr. Reinhard Girtner l y

Interim Executive Director of Ci vil Aviation . *

25 AUG 2020 ~

Date : 25" August 2020
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SCHEDULE

PART 1391 AERODROMES
(NAM -CATS-AH)

List of Technical Standards

SUBPART 1- GENERAL REQUIREMENTS

139.01.2Definitions for this Part

1.1.When the following terms are used in this Document, they have the following meanings:

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

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, depaatdesurface movement of aircraft.
(In this Part, the term aerodrome whenever used includes aerodromes and heliports)
Aerodrome beacon Aeronautical beacon used to indicate the location of an aerodrome from the air.

Aerodrome certificate. A certificate isued by the Executive Director under applicable regulations for

the operation of an aerodrome.
Aerodrome elevation.The elevation of the highest point of the landing area.

Aerodrome identification sign. A sign placed on an aerodrome to aid in identifyihg aerodrome

from the air.

Aerodrome mapping data (AMD). Data collected for the purpose of compiling aerodrome mapping

information for aeronautical uses.

11
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Aerodrome mapping database (AMDB).A collection of aerodrome mapping data organized and

arranged s a structured data set.

Aerodrome operator. A person who is certified, licensed, permitted or approved to operate an
aerodrome

Environmental Management Act. The Environmental Management Act, 2007 (Act No. 7 of 2007), as

amended

Local authority council. The entity that administers the affairs of a municipality, town or village
referred to in the Local Authority Act, 1992 (Act No. 23 of 992), and Regional Councils Act, 1992 (Act
No. 22 of 1992).

Aerodrome reference point.The designated geographical Iaoatof 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 ieafrthe order of 16 to 25

per runway or typically between 20 to 35 total aerodrome movements.

¢) 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.

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 thaghé li
displayed on an aircraft.

Aeroplane reference field length.The minimum field length required for takdf at maximum
certificated takeoff mass, sea level, standard atmospheric conditions, still air and zero runway slope, as
shown in the appropriateesplane 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 takeff distance in other cases.

1-2
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Aircraft classification number (ACN). A number expressing the relative effect of an aircraft on a

pavement for a specified standard subgrade category.
Aircraft stand. A designhated area on an apron intended to be used for parking an aircraft.

Apron. A defined area, on a land aerodmrintended to accommodate aircraft for purposes of loading

or unloading passengers, mail or cargo, fueling, parking or maintenance.

Apron management serviceA service provided to regulate the activities and the movement of aircraft
and vehicles on an sgn.

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 ruaméya direct warning to a

flight crew or a vehicle operator.

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

Barrette. Three or more aeronautical ground lights dipspaced 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 aerodrome
operator, selected or prepared as a suitable area over which an aeroplane may makeoéifoirtital

climb to a specified height.

Commercial air transport operation. Means an aircraft operation involving the transport of

passengers, cargo or mail or aerial work for remuneration or higher

Critical aeroplane. The type of aeroplane which the most demanding for the relevant elements of the

physical infrastructure and the facilities for which the aerodrome is intended and include:

a) aeroplane physical characteristics; and

1-3
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b) aeroplane operational characteristics.

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 accuracy.A degree of conformance between the estimated or measured value and the true value.

Data integrity (assurance level) A degree of assurance that an aeronautical data and its value has not

been lost or altered since the origination or authorized amendment.

Data quality. A degree or level of confidence that the data provided meet the requiseohéme 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).

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 takeff run available plus the length
of the clearway, if provided.

c) Acceleratestop distan@ available (ASDA).The length of the takeff run available plus the

length of the stopway, 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.

Dependen parallel approaches. Simultaneous approaches to parallel or fpzagllel instrument
runways where radar separation minima between aircraft on adjacent extended runway centre lines are
prescribed.

Displaced threshold.A threshold not located at the extmity 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.

1-4
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Ellipsoid height (Geodetc 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 sopasdent

the minimum hazard to aircraft.

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.

Geoid. The equipotential surface in the gitsnfield of the Earth which coincides with the undisturbed

mean sea level (MSL) extended continuously through the continents.

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

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).
Hazard beacon.An aeronautical beacon used to designate a danger to air navigatio

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 efSci¢ate
movement of aircraft.

Holdover time. The estimated time the aiiting 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 aedvome movement area with a history or potential risk of collision or

runway incursion, and where heightened attention by pilots/drivers is necessary.
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Human Factors principles. Principles which apply to aeronautical design, certification, training,
operatims 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 aerondical 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 fpzaallel 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 rgenallel instrument

runways.

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 adaual aid(s)
intended for landing operations following an instrutnapproach operation type A and a

visibility not less than 1 000 m.

b) Precision approach runway, category IA runway served by visual aids and rgseual aid(s)
intended for landing operations following an instrument approach operation type B with a
decisia 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 Il A runway served by visual aids and adeual aid(s)
intended for landing operatis 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 Ill. A runway served by visual @& and nosvisual
aid(s) intended for landing operations following an instrument approach operation type B to and

along the surface of the runway and:

1-6



TECHNICAL STANDARDS

//‘X NamibiaCivil AviationAuthority - (NAMCATS)
y Safety Division

Part139 Aerodromes

A & intended for operations with a decision height (DH) lower than 30 m (100 ft), or no

decision heightrd a runway visual range not less than 175 m.

B & 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.

C o6 intended for operations with no dsion height (DH) and no runway visual range

limitations.

Integrated Aeronautical Information Package. A package in paper, or electronic media which
consists of the following elements:

(a) AIP, including amendment service;
(b) Supplements to the AIP;

(c) NOTAM ard PIB;

(d) AIC; and

(e) checklists and lists of valid NOTAM.

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 flightnd landing of an aircraft would be severely at risk with the potential for
catastrophe;

b) essential datathere is a low probability when using corrupted essential data that the continued
safe flight and landing of an aircraft would be severely at risik thie 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 must 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 orafila# aircraft.

Landing direction indicator. A device to indicate visually the direction currently designated for

landing and for takeff.

Laser-beam critical flight zone (LCFZ). Airspace h 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 restrictetb a level unlikely to cause any visual disruption.

Laser-beam critical flight zone (LCFZ). Airspace in the proximity of an aerodrome but beyond the

LFFZ where thérradiance is restricted to a level unlikely to cause glare effects.

Laser-beam free flightzone (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 causebfladhess or after

image effects.
Licensed aerodrome An aerodrome whose operator has been granted an aerodrome license.

Lighting system reliability. The probability that theomplete installation operates within the specified

tolerances and that the system is operationally usable.

Manoeuvring area.That part of an aerodrome to be used for the-tdkdanding and taxiing of aircratft,

excluding aprons.
Marker. An object diplayed 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. A takeoff or landing constituid a movement
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Movement area.That part of an aerodrome to be used for the-tdkdanding and taxiing of aircraft,

consisting of the manoeuvring area and the apron(s).

Near-parallel runways. Norrintersecting runways whose extended cetitres 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 approachimegyicont

visual meteorological conditions.

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 pgranent) and mobile objects, or parts thereof, that:
a) are located on an area intended for the surface movement of aircraft; or
b) extend above a defined surface intended to protect aircraft in flight; or

c) stand outside those defined surfaceas 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 surfacesswidth i
penetrated by any fixed obstacle other than arwmgs and frangibly mounted one required for air

navigation purposes.

Operating staff. refers to those persons, whether or not they are employed by the aerodrome operator,
whose duties are concernéther with ensuring safety of aerodrome operations or require them to have

access to the aerodrome movement areas and all other areas within the aerodrome perimeter.
Orthometric height. Height of a point related to the geoid, generally presented as arel&ition.

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

wheels

Pavement classification number (PCN)A number expressing the bearing strength of a pavement for

unrestricted operations.
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Permit. An aerodrome whose operator has been granted an aerodrome permit.
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 mayédxguired to hold.

Runway. A defined rectangular area on a land aerodrome prepared for the landing anff tatke
aircraft.

Runway condition assessment matrix (RCAM)A matrix allowing the assessment of the runway
condition code, using associated progedufrom a set of observed runway surface condition(s) and

pilot report of breaking action.

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

the runway condition report.

Runway condition report (RCR). A comprelensive standardized report relating to runway surface

conditions and its effect on the aeroplane landing anddtkmrformance.

Runway end safety area (RESA An area symmetrical about the extended runway centre line and
adjacent to the end of the stiqpimarily intended to reduce the risk of damage to an aeroplane

undershooting or overrunning the runway.

Runway guard lights. A light system intended to caution pilots or vehicle drivers that they are about

to enter an active runway.

Runway-holding postion. 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 must stop and hold,

unless otherwise authorized by the aerodrome control tower.
Runway drip. 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
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b) to protect aircraft flying over it during tat@f or landing operations.

Runway surface condition(s).A de<ription of the condition(s) of the runway surface used in the
runway condition report which establishes the basis for the determination of the runway condition code

for aeroplane performance purposes.

a) Dry runway. A runway is considered dry if its surfaiefree of visible moisture and not

contaminated within the area intended to be used.

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

c) Slippery wet runway. A wet runwg where the surface friction characteristics of a

significant portion of the runway have been determined to be degraded.

d) Contaminated runway. A runway is contaminated when a significant portion of the
runway surface area (whether in isolated areasogrwithin the length and width being

used is covered by standing water.
e) Standing water.Water of depth greater than 3mm.

Runway turn pad. A defined area on a land aerodrome adjacent to a runway for the purpose of

completing a 18@legree turn on a runwya

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 (SMSA systematic approach to managing safety including the necessary

organizational structure, accountabilities, policies and procedures.

Segregated parallel operations.Simultaneous operations on parallel or Aearallel instrument
runways in which one ruway 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.
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Sign.
a) Fixed messge 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.

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

Stopway. A defined rectangular area on the ground at the end ofoffikan available, prepared as a

suitable area in hich an aircraft can be stopped in the case of an abandoneafftake

Switch-over time (light). The time required for the actual intensity of a light measured in a given
direction to fall from 50 per cent and recover to 50 per cent during a power shpplyeover, when
the light is being operated at intensities of 25 per cent or above.

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

Taxiway. A defined path on a land aerodrome established for the taxiing of aircraft and intended to

provide a link between one part of the aerodrome and another, including:

a) Aircraft stand taxilane. A portion of an apron designated as a taxiway and intendedviol@ro

access to aircraft stands only.

b) Apron taxiway. A portion of a taxiway system located on an apron and intended to provide a

through taxiroute across the apron.

c) Rapid exit taxiway. A taxiway connected to a runway at an acute angle and designeolto all
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 praot@c 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.
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Touchdown zone.The portion of a runway, beyond therabhold, 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.

139.01.4.Use of common refeence systems

@ Horizontal reference system

World Geodetic Systerd 1984 (WGS84) must be used as the horizontal (geodetic) reference system.
Reported aeronautical geographical coordinates (indicating latitude and longitude) must be expressed in
terms of the WG84 geodetic reference datum.

(b) Vertical reference system

Mean sea level (MSL) datum, which gives the relationship of graeitted height (elevation) to a

surface known as the geoid, must be used as the vertical reference system.

(© Temporal reference system

® The Gregorian calendand Coordinated Universal Time (UTC) must be used as the

temporal reference system.

(i) When a different temporal reference system is used, this must be indicated in GEN 2.1.2 of
the Aeronautical Information Publication (AIP)
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139.01.6 Aerodrome reference code

1. Introduction

1.1.The intent of the reference code is to provide a simple method for interrelating the numerous
specifications concerning the characteristics of aerodromes so as to provide a series of
aerodrome facilities that araiitable 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
performamre 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. The code letter
or number within an element selected for design purposes is related tctitta aeroplane
characteristics for which the facility is provided. When applying the standards dothisient
firstly, identify the aeroplanes which the aerodrome is intended to serve and then determine the

two elements of the code.

1.2.An aerodrome refence cod® code number and lettér which is selected for aerodrome
planning purposes must be determined in accordance with the characteristics of the aeroplane

for which an aerodrome facility is intended.

1.3.The aerodrome reference code numbers and letters must have the meanings assigned to them in
Table :1.

1.4.The code number for element 1 must be determined from Tabledlumn 1, selecting the
code number corresponding to the highest value of the aeeopference field lengths of the

aeroplanes for which the runway is intended.

1.5.The code letter for element 2 must be determined from Tab|eb§ selecting the code letter

which corresponds to the greatest wingspan, of the aeroplanes for which theiaciténded.

1-14



TECHNICAL STANDARDS
/? NamibiaCivil AviationAuthority - (NAMCATS)
AA

Safety Division
Part139. Aerodromes

Table 1.1: Aerodrome reference code

Code element 1

Codenumber Aeroplane reference fieléngth
1 Less than 80&n
2 800 m up to but nahcluding 1 200n
3 1 200 m up to but not including 1 860
4 1 800 m and
over Code
elemen®2
Codeletter Wingspan

Up to but not including 15

15 m up to but not including 24
24 m up to but not including 36
36 m up to but not including 59
52 m upto but not including 6™

m m O O W

65 m up to but not including 8@

139.01.7Notifying and reporting of aerodrome data and information

1. Introduction

1.1.Notification of inaccuracies in aeronautical information service (Al®lblications An
aerodrome operator must review all Aeronautical Information Publications (AIPs), AIP
Supplements, AIP Amendments, Notices to Airmen (NOTAMs)flRgit Information Bulletins

and Aeronautical Information Circulars issued by AIS on redagteof and immediately after
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such reviews must notify AIS of any inaccurate information contained therein that pertains to the

aerodrome.

1.2.Notification of changes to the aerodrome facilities, equipment and level of service planned in
advance An aerodromeoperator must notify AIS and the NCAA, in writing, at least 60 days
before effecting any change to the aerodrome facility or equipment or the level of service at the
aerodrome that has been planned in advance and which is likely to affect the accuhacy of

information contained in any AIS publication.

1.3.Issues requiring immediate notificatioBubject to the requirements in paragraph 1.4 below, an
aerodrome operator must give AIS and must arrange for air traffic control to receive immediate
noticedetailing any of the following circumstances of which the operator has knowledge:

(a) obstacles, obstructions and hazards

(i) any projections by an object through an obstacle limitation surface relating to the aerodrome;

and

() the existence of any obstruction ozhedous condition affecting aviation safety at or near the

aerodrome;

(b) level of servicereduction in the level of service at the aerodrome as set out in any of

the AIS publications referred to paragraph 1.1 above;
(c) movement arealosure of any part of thmovement area of the aerodrome; and

(d) any other condition that could affect aviation safety at the aerodrome and against which

precautions are warranted.

1.4.Immediate notification to pilot&Vhen it is not feasible for an aerodrome operator to arrange for
theair traffic control unit to receive notice of a circumstance referred to in paragraph 1.3 above,
the aerodrome operator must give immediate notice direct to the pilots who may be affected by

that circumstance.
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139.01.34. Land use in vicinity of aeradrome

1.

Introduction

1.1 Activities around an aerodrome that can affect the safe and efficient operation of aircraft must

be taken into consideration when planning land uses in the vicinity of aerodromes.

1.2 Aircraft noise factors must be considered in the development of landdeagunodromes due to

its environmental impact. Land uses around aerodromes must consider their relative sensitivity
to aircraft noise exposure and compatibility or incompatibility to aircraft noise and to aerodrome
operations.

1.3 Where land in the vicinity foan aerodrome is used for agricultural purposes, these activities

must be such that they do not attract birds which present a hazard to aircraft operations at the
aerodrome.

1.4 When planning a highway or railway system near an aerodrome or whemnnglane

which includes an access road or railway to the aerodrome, coordination with the aerodrome
operator must be carried out to protect the approach andolibpimths of the aircraft operating

in the aerodrome. Care must be taken to avoid pateristacles such as high vehicles or road
lighting which may potentially cause confusion or endanger aircraft safety and to ensure

that designated safety zones are maintained.

1.5 When recreational facilities are planned near aerodromespdiemtial risk of an aircraft

accident and its effects must be considered when planning activities where large groups of
people are involved. Recreational activities which are likely to attract birds such fairgrounds
and racetracks, outdoor theatrand amphtheatres must be avoided. Tennis courts and golf
courses, if located under approach areas to an aerodrome, must be at least 3 km from
the aerodrome boundary. The Executive Director may consider for approval other recreational

uses which are deemed to be compatible within approximately 5 km of the an aerodrome.
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1.6 Electrical plants and power lines near an aerodrome may constitute a hazard to aircraft approach
and climb out areas and approval must be sought from the Execute@dDiprior to their
installation.

1.7 Landfills and incinerators may create a smoke probMfater storage, landfills and sewage
treatment may attract birds. Consultation and authorisation must therefore be sought from the
aerodrome authorities and thedgxutive Director prior to their installation in the vicinity of an

aerodrome.

1.8 When planning commercial and residential areas around aerodromes, consultation must be
made with the aerodrome authorities and the Executive Director due to aircraft noisareffec
the potential risk and effects of an aircraft accident to such areas.

1.9 When planning industries at or in the vicinity of aerodromes, that emit offensive noises, odours
and smoke, or that create electronic interference with aerodrome operationkationsumust
be made with the aerodrome authorities and the Executive Director and necessary authorisations

obtained.

2.1 Aerodrome Master Plan

An operator of category A aerodrome must develop an aerodrome master plan which supports a layout

designed to yield the optimum airport capacity consistent with the available land, within the vicinity of

the airport.

a) The airport master plan should guide the operator to:
i.  Development of physical facilities of an airport for aviation and-aviation use
ii. Development of land uses for areas surrounding an girport
iii. Determination of the environmental effects of airport construction and operatidn
iv.  Establishment of access requirements of the airport

b) An aerodrome master plan is used to:
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i.  Provide shorti and longterm policy
ii. ldentify potential problems as well as opportunities
iii. Assist in securing financial aid
iv.  Serves as a basis for negotiations between the aerodrome authority and stakeholders
and
v.  Generate local interest and support
c) A maser plan process should include:
i.  Policy and coordination planning
ii.  Economic planning
iil. Physical planning
iv.  Environmental planningand

v.  Financial planning

139.01.3%Aeronautical studies

1. Introduction

1.1.An aeronautical study is a study of amronautical problem to identify possible solutions and
select a solution that is acceptable without degrading safety. An aeronautical study may be
conducted in cases of deviations from the standards, where specifically required in Part 139.

1.2.An aeronautial study must aim at assessing the impact of deviations from Part 139 requirements
and the aerodrome standards in ordér to
(a) present alternative means of ensuring the safety of aircraft operations;
(b) to estimate the effectiveness of each alternative; and

(c) to recommend procedures to compensate for the deviation.

1.3.An aeronautical study may be used as a tool to review aerodrome processes and procedures to

ensure that safety criteria in place are appropriate. An aeronautical study must include current
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status reiew, quantifiable data and safety risk assessments of any significant change or changes
that may affect the safety of aerodrome operations.
Compliance Note. Advisory Pamphlet AGR139/01 provides guidance on the conduct of an

aeronautical study by an emdrome operator.

2. Requirements for aeronautical study

2.1.An aeronautical study must be conducted prior to a significant change occurring at an
aerodrome. Significant changes that require an aeronautical study include:
(a) a significant increase imerodrome aircraft traffic volumes; or
(b) a significant change in type of aircraft operations; or
(c) a significant change in the aerodrome physical characteristics; or

(d) anincrease in accidents or incidents at or in the vicinity of the aerodrome.

2.2.If it is not practicable for an aeronautical study to be conducted prior to the significant change
referred to in paragraph 1.3 above, the aeronautical study must be conducted as soon as

practicable after the change.

2.3.An aeronautical study may be carried out when aerodrstandards cannot be met as a result
of development. Such a study may also be undertaken during the planning of a new aerodrome

or during the certification of an existing aerodrome.

2.4.An aerodrome operator is accountable for the implementation of aticahatudies, inclusive
of technical analysis, risk assessment and proposed risk mitigation for any contemplated

deviation from safety requirements.

2.5.A person conducting an aeronautical study must, immediately after completing thi study
(a) review the opeation of the aerodrome and, if necessary, make any changes that are
required in the interests of aviation safety, to the aerodrome manual; and

(b) submit the resultant outcome of the study to the Executive Director.
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3. Technical Analysis

3.1.The technical analysis conducted by the person conducting an aeronautical stuidy must
(a) provide justification for a deviation on the grounds that an equivalent level of safety can
be attained by other means;
(b) be applied in situations where the cost of ecting a problem that violates a standard
is excessive but where the unsafe effects of the problem can be overcome by some

procedural means which offers both practical and reasonable solutions.

3.2.In conducting an analysis of the results of an aeronautigdy SNCAA inspectors must
(a) draw upon their practical experience and specialized knowledge;
(b) consult other specialists in relevant areas;
(c) when considering alternative procedures in the deviation approval process, bear in mind
the safety objective of theerodrome certification regulations and the applicable

standards so that the intent of the regulations is not circumvented.

4. Approval of deviations

4.1 Where an aerodrome does not meet the prescribed standards, the Executive Director may
determine, following the results of an aeronautical study, the conditions and procedures that are

necessary to ensure an acceptable level of safety is maintained at the aerodrome.

4.2 Where the only reasonable means of providing an equivalent level of isafeydopt suitable
procedures and to require, as a condition of certification, that cautionary advice be published in
the appropriate AIS publications, the caution will be primarily dependent on two considerations
:

(a) the need for pilots to be made awaf@aotentially hazardous conditions; and
(b) the responsibility of the NCAA to publish deviations from standards that would otherwise

be assumed under certificate status.
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139.01.39 Use of military aerodromes

1. Form of application

1.1. An operator of an aircraft who desires to use a military aerodrome for civil aviation
purposes shall submit an application in the form prescribed by the Executive Director not less
than 14 working days before the date that the operator intarsgtihe military aerodrome.

1.2.The form referred to in 1.1, in which an application for use of military aerodrome, is contained

in Annexure |.

1.3.Approval of the Minister for Defence

1.3.1. An application for use of a military aerodrome for civil aviation purposes must be

submitted to the Executive Director, using the prescribed form, accompanied by the

approval of the Minister for Defence. The applicant is responsible for obtaining the

written approval from the Minister of Defence and must attach it to the application

form.

1.3.2. The approval from the Minister for Defence must specifically authorize the Executive

Director to conduct

safety inspections

equipment, and procedures, for the purpose of determining its suitability for use for

civil aviation purposes.

2. Conditions that must be satisfied to get an authorization to use a military aerodrome for civil

aviation purposes.

2.1. Aerodrome requirements

2.1.1. Before an authorization is given for the use of a military aerodrome for civil aviation

purposes, the Executive Director must be satisfied that:
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(a) the aerodrome is provided with physical characteristics appropriate to the characteristics of th

civilian aircraft intended to be used by the applicant;

(b) the aerodrome is provided with obstacles limitation surfaces appropriate for the type of
operations the applicant intends to conduct;

(c) the aerodrome is provided with visual aids for navigation apf@® to the lowest
met eorol ogi cal mi ni ma and the ambient | ight

aircraft, as well as visual aids for denoting obstacles and denoting restricted areas;

(d) the aerodrome is provided with equipment arstalations appropriate for ground servicing
and protection of the type of aircraft that the applicant intends to use;

(e) the aerodrome is provided with rescue and firefighting services commensurate to the type of

aircraft the applicant intends to ugedahe frequency of operations;

(f) the aerodrome has established an emergency management system with the objective to
minimize the possibility and extent of personal injury, and property damage on, or in the vicinity
of, the aerodrome;

(g) the aerodrome has eslished an environment management programme to minimize the effects
of hazard or potential hazard presented by bird and wildlife on, and in the vicinity of the

aerodrome; and

(h) the aerodrome has established a procedure for notification of aerodrome datt@mnaition

to the applicant and other civilian users.

2.2. Assessing the application

2.2.1.In assessing an application, the Executive Director must ascertain that:

(a) the aerodrome physical characteristics, obstacles limitation surfaces, visuadjaigs)ent and
installations conform to the Part 139 requirements for the characteristics of aircraft the applicant
intends to use, the lowest meteorological minima for the type of operations, and the ambient

light during the operations of the aircraft;
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(b) therescue nd firefighting services are equivalent to those required for the protection of the type

of aircraft the applicant intends to use;

(c) there is an aerodrome emergency management system capable of dealing with the types of
emergencies that may ariserithg the operations of the type of aircraft the applicant intends to
use and the type and frequency of operations;

(d) the aerodrome has identified the hazard or potential hazard posed by bird and wildlife and
established an environment management prograramerimize the effect of such hazard or

potential hazard;

(e) there is a system in place to ensure that the applicant and other civilian users receive initial and

continuous update aerodrome information and data.

3. Authorisation by the Executive Director

3.1 To ensure that the application meets the conditions set out in section 2 above, the Executive
Director must appoint qualified aerodrome inspectors, or designated officers to conduct interviews or

carry out site inspections.

3.2  The aerodrome inspectoes)d/or designated officers may also ask for clarification or additional
information if the information provided through the application is deemed inadequate.

3.3 If the issue of the authorization involves the attachment of certain conditions, written

noftification of the conditions will be provided.

3.4 If the Executive Director refuses to grant an application, written notification of the refusal,
together withreasons for doing so, must be provided to the applicant within 14 days after the Executive

Director makes that decision.
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139.01.40. Specific procedures for aerodrome operations

1. Introduction

1.1 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 must be assessed and appropriate measurepedwend implemented in order to maintain

an acceptable level of safety during operations.
The following procedures should be included in the aerodrome compatibility study:
a) identify the aeroplane physical and operational characteristics
b) identifythe applicable regulatory requirements;

c) establish the adequacy of the aerodrome infrastructure and faciliti@svigishe

requirements of the new aeroplane (see the appendix to this chapter);
d) identify the changes required to the aerodrome;
e) docunent the compatibility study; and

f) perform the required safety assessments identified during the compatibility study

1.2 Information concerning alternative measures, operational procedures and operating restrictions

implemented at an aerodrome muspbamulgated.

1.2.1 Detailed description of regulations applicable to the use of the aerodrome, including the
acceptability of training flights, neradio and microlight aircraft and similar, and to ground
maneuvering and parking but excluding flight ggdures must be promulgated in Section AD 2.20

of the aeronautical information publication.
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1.2.2 The aerodrome operator determines the most appropriate method for communicating safety
information to the stakeholders and ensures that all sedktyant conclusions of the safety

assessment are adequately communicated.

1.2.3 In order to ensure adequate dissemination of information to interested parties, information that

affects the current Aeronautical Information Product (AIP) or other releadety information is:

(a) promulgated in the relevant section of the AIP or automatic terminal information service
(ATIS); and

(b) published in the relevant aerodrome information communications through appropriate

means.

1.3 The aerodrome operator must determine the most appropriate method for communicating safety
information to the stakeholders and ensure that all sedétyant conclusions of the safety assessment

are adequately communicated.

1.4 In order to ensure adegie dissemination of information to interested parties, information that

affects the current aeronautical information product (AIP) or other relevant safety information must be:

(a) promulgated in the relevant section of the AIP or automatic terminal infimmaervice
(ATIS); and

(b) published in the relevant aerodrome information communications through appropriate means.
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139.01.42 Low visibility operations

1. Introduction

1.1.During conditions of low visibility, normally caused by fog, spepiacedures must be in place to
ensure that aerodrome vehicles or workers do not inadvertently lose their way and enter active
runways or taxiways. In such conditions the time available for aircraft and possibly vehicles to take
evasive action will be todert to avoid an accident.

1.2.The aerodrome operator must determine the visibility at which operation under low visibility
procedures will be affected at an aerodrome and the visibility at which the call for operation under
low visibility procedures will benade. Once low visibility procedures have been implemented, they
must remain in force until there is a clear trend of improving visibility. The aerodrome operator

must determine the visibility at which operation under low visibility procedures will béniztend.

1.3.In addition to procedures, an aerodrome operator must ensure that special aerodrome facilities are
made available for Category lI/lll operations. For example, the runway approach lighting, taxiway
lights and secondary power supplies have to camtorCategory Il/lll standards. The ILS must be
up to Category Il/lll requirements as prescribed in Part 171, and the runway must be protected by

an obstacldree zone.

2. Low visibility procedures

2.1.When low visibility operations are likely and apee-agreed visibility condition, air traffic control
must notify the relevant aerodrome operations. Aircraft operators must also be notified immediately

prior to low visibility procedures commence.

2.2.Aerodrome operations must respond to the initial cathfedr traffic control by arranging for the

tasks detailed below, as appropriate, to be carried out:
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(a) advise aerodrome security so that airside access for vehicles and personnel is restricted,;
(b) prohibited areas are closed off by lighting, portable or switche

(c) ensure that all contractors working in manoeuvring area evacuate the area, and leave

the site marked and secure;

(d) check that any lights provided to indicate the ILS sensitive area are switched on and

working;

(e) notify the following, advising them the "Category Il or Ill (as appropriate) operations
on the appropriate runway are being conducted":

() Aerodrome rescue anddiighting service
(i) Security control staff

(iify Apron management staff

(iv) Senior operations management; and

(f) advise ATC when the checks are completed and safeguarding complete.

2.3.0nce all controlled accesses have been closed by airside security, operatidra/enyarrange
leader vehicles to supervise taxiway crossings to remote stands, fuel farms, etc., for any essential

vehicles.

2.4 Perimeter security must notify operations of any unauthorised vehicle or persons seen entering the
maneuvering area, and a teamst be dispatched to investigate and keep air traffic control and

senior operations management informed.

2.5.When advised by the air traffic control that Category Il/11l conditions are cancelled, operations must
ensure that the actions detailed in paragr@phso 2.4 above are positively restored and previously

notified personnel are 1a&dvised.
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SUBPART 2- AERODROME DESIGN AND CONSTRUCTION REQUIREMENTS

139.02.2 Construction of araerodrome

1. Introduction

1.1 The form referred to in NAMCARSs 139.02.2, in which an application to construct an aerodrome

must be made, is containedAnnexure A

139.02.3 Requirements for aerodrome design

1. Introduction

1.1.Architectural and infrastructunelated requirements fothe optimum implementation of
international civil aviation security measures must be integrated into the design and construction
of new facilities at an aerodrome.

1.2.Architectural and infrastructunelated requirements for the optimum implementation of
security measures must also be integrated into the design and construction of alterations to
existing facilities at an aerodrome.
1.3. The design of aerodromes must consider, where appropriateudandnd environmental
control measures describedli®9.01.34.
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139.02.4 Issuance of certificate of intent

The form referred to in NAMCARSs 139.02.4, on which an aerodrome certificate of intent is issued, is

contained imMnnexure B
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SUBPART 3- CERTIFICATION OF CATEGORY A AERODROMES

139.03.3Application for aerodrome certificate

1. Introduction

1.1 The form referred to in NAMCARs 139.03.3, in which an application for the initial, renewal

and amendment of an aerodrome certificate must be made, is contafmettkure A

1.2 In assessing an application, the Executive Director will be looking plaricfor evidence

on:
(a) compliance of the aerodrome infrastructure which are applicable to the type of
aircraft and operations that the aerodrome intends to;samde

(b) Implementation of operational requirements referred to in NAMCARs 139.03.3.

13903.4Issuance of aerodrome certificate

1. Introduction

1.1 To ensure that the application meets the conditions set out in NAMCARs, 139.03.3, the
Executive Director will appoint qualified aerodrome Inspectors, or authorized officers to review the
application, conduct interviews or carry out site inspections.

1.2 The certification process is conducted in five phases:

(a) Dealing with the expression of intereBluring this phase, NCAA assesses whether

the operation of an aerodrome at the location specified in the application will not
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endanger the safety of aircraft operations or contravene to Namibia environmental

requirements.

(b) Assessing the formal appliben: In the second phase, the application for the
issuance of a certificate is assessed by the aerodromes inspectors, and/or authorized
officers, to validate the information provided and to conduct an evaluation of the
aerodrome operations manual submittey the applicant to determine its compliance

with the standards and practices specified in the regulations.

(c) Inspection of facilities and equipmeiihe third phase consists of-eite inspections
of the facilities and equipment to ensure that thegtthe prescribed standards.

(d) Issuing or refusing to issue, amend, or renew the certifibateng the fourth phase,
the NCAA completes the certification process and notifies to the applicant its decision
to issue or refusal to issue a certificatbe Tonditions to be endorsed on the certificate

are also determined and included in the certificate to be issued.

(e) Publication of the licensed status in the Namibia Aeronautical Information
Publication Finally, the fifth phase is the publication ofettstatus of a certified

aerodrome irthe Namibia Aeronautical Information Publication.

1.3 The Aerodrome Inspectors, and/or authorized officers may ask for clarification or additional

information if the information provided through the application iswkeg inadequate.

1.4. The Aerodrome Inspectors, and/or authorized officers will notify the proposed or current

certificate holder of any discrepancies that should be resolved before the certificate can be issued,

amended or renewed.

1.5 The certificate Wl be issued, amended, or renewed only after it has been determined that the

proposed or current certificate holder is fully capable of fulfilling its obligations as required by the

regulations and will comply with the national regulations in an apptepmanner.
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1.6. If the issuing, amending, and renewing an aerodrome certificate, or issuing a certificate of intent

involves the attachment of certain conditions, written notification of the conditions will be provided.

1.7. An aerodrome certificate, amaément, renewal or certificate of intent may be refused based on
one or more of the following determinations for which details would be given to the applicant:

(a) the inspection of aerodrome facilities and equipment revealed that they do not conform
to the prescribed requirements for the type of aircraft and operations the applicant
intends to serve;

(b) the assessment of the aerodrome operations manual revealed that it does not contain the
information required by the regulations;

(c) the assessment of the aerodeoaperating procedures, quality assurance system and
safety management system revealed that they do not make satisfactory provision for the
safety of aircraft operations, control and supervision of the operations and maintenance
of the aerodromeand

(d) the a@sessment of the above facts and other factors (to be listed) revealed that the
applicant will not be able to properly operate and maintain the aerodrome as required

by the regulations

139.03.5 Aerodrome certificate

The form referred to in NAMCARSs 139.03.5, on which an aerodrome certificate is issued, is contained

in Annexure C

139.03.16 Issuance of interim aerodrome certificate

The form on which an interim aerodrome certificate is issued, is contaidethaxure E
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SUBPART 4- LICENSING OF AERODROMES IN CATEGORIES B AND C

139.04.3  Application for aerodrome license

3.1. The form referred to in NAMCARSs 139.04.3, in which an application for the initial, renewal
and amendment of an aerodrome license must be made, is contadmekxure A
3.2 In assessing an application, the Executive Director will be looking partycidaevidence
on:
(a) compliance of the aerodrome infrastructure which are applicable to the type of
aircraft and operations that the aerodrome intends to serge,
(b) Implementation of operational requirements referred to in NAMCARs 139.04.3.

13904.4 Issuance of aerodrome license

4.1 To ensure that the application meets the conditions set out in NAMCARs, 139.04.3, the
Executive Director will appoint qualified aerodrome Inspectors, or authorized officers to review

the application, conduct interviews or carry out site inspections.

4.2 The certification process is conducted in five phases:

(a) Dealing with the expression of intereBluring this phase, NCAA assesses whether
the operation of an aerodrome at the location specified in the application will not
endanger the safety @fircraft operations or contravene to Namibia environmental

requirements.

(b) Assessing the formal applicatiolm the second phase, the application for the
issuance of a license is assessed by the aerodromes inspectors, and/or authorized

officers, to valdate the information provided and to conduct an evaluation of the
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aerodrome operations manual submitted by the applicant to determine its compliance

with the standards and practices specified in the regulations.

(c) Inspection of facilities and equipmeiihe third phase consists of-gite inspections

of the facilities and equipment to ensure that they meet the prescribed standards.

(d) Issuing or refusing to issue, amend, or renew the licdhseng the fourth phase,

the NCAA completes the certificatigprocess and notifies to the applicant its decision

to issue or refusal to issue a license. The conditions to be endorsed on the license are
also determined and included in the license to be issued.

(e) Publication of the licensed status in the Namibiargkautical Information
Publication Finally, the fifth phase is the publication of the status of a certified
aerodrome irthe Namibia Aeronautical Information Publication.

4.3 The Aerodrome Inspectors, and/or authorized officers may ask for clarificatamditional

information if the information provided through the application is deemed inadequate.

4.4. The Aerodrome Inspectors, and/or authorized officers will notify the proposed or current
license holder of any discrepancies that should be resblfde the license can be issued,

amended or renewed.

4.5, The license will be issued, amended, or renewed only after it has been determined that the
proposed or current license holder is fully capable of fulfilling its obligations as required by the

regulations and will comply with the national regulations in an appropriate manner.
4.6. If the issuing, amending, and renewing an aerodrome license, or issuing a license of intent

involves the attachment of certain conditions, written notification of timelitons will be

provided.
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4.7. An aerodrome license, amendment, renewal or license of intent may be refused based on
one or more of the following determinations for which details would be given to the applicant:
(a) the inspection of aerodronfigcilities and equipment revealed that they do not conform
to the prescribed requirements for the type of aircraft and operations the applicant

intends to serve;
(b) the assessment of the aerodrome operations manual revealed that it does not contain the

information required by the regulations;

(c) the assessment of the aerodrome operating procedures, quality assurance system and
safety management system revealed that they do not make satisfactory provision for the
safety of aircraft operations, control and supson of the operations and maintenance

of the aerodromegnd
(d) the assessment of the above facts and other factors (to be listed) revealed that the
applicant will not be able to properly operate and maintain the aerodrome as required

by the regulations

139.04.5 Aerodrome license

The form referred to in NAMCARSs 139.04.5, on which an aerodrome license is issued, is contained in

Annexure D

139.04.16. Issuance of interim aerodrome licence

The form on which an interim aerodrome license is issued, is cedtannexure F
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SUBPART 7- AERODROME MANUAL

139.07.2 Requirements for Aerodrome Manual

1. Introduction

An application for an aerodrome certificate or license mustdeempanied by an aerodrome manual
produced in accordance with Part 139. Once granted a certificate or license, the aerodrome operator
must maintain the aerodrome manual to ensure the accuracy of the information therein; and enable all

aerodrome personnt have access to the relevant parts of the manual.

1.1 Function of the Aerodrome Manual

Part 139 includes minimum requirements broad enough to encompass all certified or licensed
aerodromes. The aerodrome manual serves as the bridge between the requirements of Part 139 and their
application to a particular aerodrome, taking into accounsiite, type or level of activity, and

configuration. To ensure the aerodrome manual fulfils its intended purpose, it should be:

(a) ComprehensiveThe aerodrome manual must address all Part 139 requirements that apply to
the aerodrome. Bomprehensive aerodrome manual will provide aerodrome personnel with all

the information they need to comply with these requirements.

(b) Direct. The content of the aerodrome manual should be accurate, clear, and speak directly to
Part 139 requirements. Aremdrome manual that provides clear instructions but avoids
excessive detail will help ensure that personnel understand how the aerodrome operator will

attain regulatory compliance at the aerodrome.

1.2 Preparation of the Aerodrome Manual

(a) Approval.
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Aerodome Operator ApprovalPart 139 requires that the manual contains a Statement of
compliance signed by an official of t he a
Accountabl e Managero. I n this context, S
of the operator who has the authority to implement and enforce all provisions of the
aerodrome manual and who had been vested with the powers and duties in respect of the
compliance with such provisions. Changes in aerodrome management personnel do not
require new statement of compliance as long as the aerodrome operator continues to keep

its aerodrome manual current. The statement of compliance must include the aerodrome

name, the officialds title and name, the o

NCAA Approval. Prior to issuing an Aerodrome Certificate or License, the NCAA must
approve an aerodrome operatorodés aerodrom
manual should show NCAA approval and the date of initial NCAA approval or, if the
page has been revéd, the date of approval for the most recent change. This applies to
all aspects of the aerodrome manual, including the table of contents, control and
distribution pages, plans, grid maps, and appendices. To facilitate this approval process,
each aerodme manual page should include a location for indicating NCAA approval
and the approval date. For ease of use, the NCAA approval block should have a

consistent format and location throughout the document.

(b) Format. Page layout and organization of content should be considered during preparation of the

aerodrome manual.

(1) Page Layout. The aerodrome manual is a working document that reflects current
aerodrome conditions and instructions to the personnel. It shoulshdécemaintain
and revise. In addition to the date and NCAA approval, each page of the aerodrome
manual should specify the page number and document part and section. The aerodrome
manual must also include a Page Revision Log that can function as atoigvef
current pages. This log can simply include columns of page numbers with space for
approval dates alongside. This serves as a checklist for maintenance of the aerodrome

manual as it tracks pages that have been revised, added, or deleted.

Organizdion of Content. Asequence is suggested in section 2, the organization of the

aerodrome manual.
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(c) Distribution. The aerodrome operator must include in the aerodrome manual a procedure for
its distribution. The aerodrome manual should be distributeldetpérsonnel having a role to
play in its implementation. The aerodrome manual is not intended to provide complete
instructions for all jobs or operational procedures, but it should provide instructions for any

critical tasks that are necessary for ctiamre with Part 139.

1.3 Required contents

The aerodrome manual must contain operating procedures, equipment descriptions, responsibility
assignments, and any other information needed to comply with Part 139.

(a) Provisions of Subpart 139.03 and 139.08ubpart 139.03 and 139.04 is the main botly
certification and licensing requirements that an aerodrome must meet to obtain and hold an
Aerodrome Certificate or License. The aerodrome manual must address all required provisions
of Subpart 139.03 and 139.04.

(b) Limitations. The NCAA may impose limitations on certified or licensed aerodromes. These
limitations can cover a range of regulatory provisions. Generally, they deal with unusual
operational characteristics at an aerodrome, such as a need to restrict air cratemsp
from using certain areas of the aerodrome, to operate at certain times, or to specify aircraft
rescue and firefighting limitations. The aerodrome manual must contain copies of any
limitation placed on the aerodrome by the NC/&&ctions of the aedrome manual that

discuss related provisions of Part 139 must refer to applicable limitations.

1.4 Compliance

The aerodrome manuatidresses the mandatory elements by including them in the detailed narratives
for the related Subpant39.03 and 139.04 Sections. However, some special elements better lend
themselves to other forms of presentation, such as tables and charts. For example, the aerodrome
operator might fulfill the requirement to explain lines of responsibility of the peeddoy including an
organizational chart and a table of the lines of responsibility, which can be referred to repeatedly
throughout the aerodrome manual. In all cases, the aerodrome manual should document any elements

that are not included in the manualacomplete accounting of all elements is readily available.
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15 Guidelines for Specificity

In each Section, the aerodrome manual should answer the following questions: WHO is going to
perform the tasks, WHAT do the tasks consist of, HOW are they petiermed, and WHEN should

they occur. WHO, WHAT, HOW, and WHEN are often closely associated, and most instructions will
need to address all of them.

(@) WHO. The instructions in the aerodrome manual should be clear to staff who routinely perform
the tasks decribed as well as to staff required to act when the usual chain of responsibility and
authority is temporarily interrupted. The aerodrome manual must explain what is required from
a regulatory standpoint and clearly state who (functional position)nsafly responsible for
carrying out each function. Since a substitute might not normally perform (or directly oversee)
a required task, the aerodrome manual should provide specific instructions about critical aspects
of the job, including whom to contai€fproblems arise.

(b) WHAT and HOW. The WHAT and HOW of the aerodrome manual instructions refer to the
tasks assigned to various individuals or departments charged with achieving compliance with
Part 139. Unless all personnel assigned to the task dyefdutiliar with the regulatory
requirement, the aerodrome manual must provide guidance appropriate to the training and

experience of the personnel.

(c) WHEN. The timing of tasks will often be triggered by circumstances, such as a certain number
of movemerd, reports of malfunctions or a specific occurrence. The aerodrome manual must
clearly define the circumstances that trigger action. It must also address the frequency of tasks

that occur on a regular basis.

1.6  Aerodrome Operators Limits

A few of the proisions of Part 139, deal with matters beyond the authority of most aerodrome operators
such as including obstruction lights outside aerodrome boundaries and security measures. The
aerodrome operator must engage the responsible authorities, establisbcaneert the necessary

coordination arrangements Ato the extent pract
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provided the required services. Part 139 does

exceed its authority.

139.07.3 Caotents of the Aerodrome Manual

Relationship Between the Proposed Contents and the Requirements for Aerodrome Memnual.
proposed content aims at assisting the aerodrome operator to ensure that all required elements are
incorporated into the aerodrome manual in a structured manner and compliant with all the

requirements under Part 139.

1. Proposed Structure of the Aerodrome Manual.

It is proposed to organize the aerodrome manual in five parts as follows:
M PartIi GENERAL: General information on the aerodrome
1 Partll- PARTICULARS OF THE AERODROME SITE: Site plans

1 Partlll- PARTICULARS OF THE AERODROME REQUIRED TO BE REPORTED TO
THE AERONAUTICAL INFORMATION SERVICE (AIS): General geographical

information and aerodrome dimensions and related information

1 PartIV- PARTICULARS OF THE AERODROME OPERATING PROCEDURES AND
SAFETY MEASURES: Opeating procedures to ensure safe operations.

1 PartV- AERODROME ADMINISTRATION, QUALITY ASSURANCE SYSTEM AND
SAFETY MANAGEMENT SYSTEM: Organization for theadministration of the
aerodrome, planning, implementation and monitoring of the Quality Assurasnsgnd
Safety Management System.

The details of the content of each part are given in the following paragraphs.

Part I GENERAL:

The objective of the part | of the aerodrome manual is to provide general information related to the

regulatory rguirements and conditions of operation of the aerodrome. The aerodrome operator

7-5



//‘)" NamibiaCivil AviationAuthority - (NAMCATS)
M

TECHNICAL STANDARDS

Safety Division

AVIATION AUTHORITY

Part139 Aerodromes

demonstrates its understanding of the obligations vested to it by Part 139. It also presents the procedures

to control, amend, and distribute the operations manual. Partltisholude the following information:

i Statement of compliance by the Senior Accountable Manager;

Purpose and scope of the Aerodrome Manual;

Legal requirement for a certificate or license and an aerodrome manual,
Conditions for use of theerodrome;

Obligations of the aerodrome operator;

Limitations on the use of the aerodrome; and

= =4 -4 -4 - -A

Procedures to control, amend, and distribute the operations manual.

Part IIT PARTICULARS OF THE AERODROME SITE:

The objective of the part Il of the aerodromanual is to provide general information on the boundaries,

and layout of the aerodrome. The information serves as a reference for the operator and the regulator
with regards to the development and evaluation of some of the procedures required to éd inchel

manual. As a minimum, Part Il shall contain a plan of the aerodrome showing the main aerodrome
facilities for the operation of the aerodrome including, particularly, the location of each wind direction

indicator.

Part 1l T PARTICULARS OF THE ARODROME REQUIRED TO BE REPORTED TO THE
AERONAUTICAL INFORMATION SERVICE (AIS):

The objective of the part Il of the aerodrome manual is to gather the detailed operational information
required by the users and which is to be published in the Aerondofmahation Services (AIS). The
operator demonstrates that the facilities, installation and equipment conform to the requirements for the
type of aircraft the aerodrome intends to serve, meteorological minima and the ambient light conditions
during the opmation of the aircraft. The accuracy of the information in Part Il is critical to aircraft
safety. Information requiring engineering survey and assessment should be gathered or verified by
qualified technical persons, and the reports of such engineerveysand qualifications of the persons

who carried them made available to NCAA for inspection during the process of evaluating the manual.

Part 11l should include the following information:

GENERAL GEOGRAPHICAL INFORMATION:
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a. the name of the aerodrome;

b. the location of the aerodrome;

c. the geographical coordinates of the aerodrome reference point determined in terms
of the World Geodetic Systein1984 (WGS84) reference datum (degree, minutes
and seconds);

d. the aerodrome elevation;

e. the elevation of each thiesld and geoid undulation, the elevation of the runway end
and ay significant high and low points along the runway, and the highest elevation of
the touchdown zone of a precision approach runway;

f. the aerodrome reference temperature;

g. details of theaerodrome beacon; and aerodrome identification beacah

h. the name of the aerodrome operator and the address and telephone numbers at which
the aerodrome operator (senior management) may be contacted at all times.

AERODROME DIMENSIONS AND RELATED INFORMATON:

1)

2)
3)
4)
5)
6)

7
8)
9)

runway/si true bearing, designation numbers, length, width, displaced threshold
location, slope, surface type, type of runway and, for a precision approach runway, the
existence of an obstacle free zone;

length, width and surface type of strip, ruiwend safety areas, stop ways;

length, width and surface type of taxiways;

apron surface type and aircraft stands;

clearway length and ground profile;

visual aids for approach procedures, visual approach lighting type and visual approach
slope indicator ystem; marking and lighting of runways, taxiways and aprons; other
visual guidance and control aids on taxiways (including runway holding positions,
intermediate holding positions and stop bars) and aprons, location and type of visual
docking guidance sysin; wind direction indicator/s, availability of standby power for
lighting;

the location and radio frequency of VOR aerodrome checkpoints;

the location and designation of standard taxi routes;

the geographical coordinates of each threshold;

10) thegeographical coordinates of appropriate taxiway centre line points;
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11) the geographical coordinates of each aircraft stand;

12) The geographical coordinates and the top elevation of significant obstacles in the
approach and takeff areas; in the circling area @in the vicinity of the aerodrome.
(This information may best be shown in the form of charts such as those required for
the preparation of aeronautical i nf or mat
NAMCATS-AH Subpartli

13) pavement surface type and biegrstrength using the Aircraft Classification Number
Pavement Classification Number (AGNCN) method,;

14)one or more prlight altimeter check locations established on an apron and their
elevation;

15) declared distances; takdf run available (TORA), takeff distance available (TODA),
acceleratestop distance available (ASDA), landing distance available (LBAJ;

16) rescue and firdighting: the level of protection provided, expressed in terms of the
category of the rescue and fiiighting services, which should be in accordance with
the longest aeroplane normally using the aerodrome and the type and amounts of

extinguishing agents normally available at the aerodrome.

Part IVi PARTICULARS OF THE AERODROME OPERATING PROCEDURES AND SAFETY
MEASURES:

The objective of the part IV of the aerodrome manual is to provide the standard operating procedures
and safety measures that the operator has adopted to ensure orderly and safe operations. The operator
demonstrates its operational competence #etnits requirements under Part 139. It also sets
procedures and instructions that are necessary to enable the operating staff to perform their duties.
The procedures should be presented following the system of WHO, WHAT, HOW, and WHEN.
Procedures may beegt as separate document(s) or possibly as appendix(es) referenced in the
aerodrome manual; however, the content is viewed as part of the approved aerodrome manual. In all
cases, any change to the procedures required to be included in the aerodromeshahbel

submitted to the Executive Director for approval.

The list of procedures and information required are given below:
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AERODROME REPORTING

This procedure provides details for reporting any changes to the aerodrome information set out
in the AIP and procedures for requesting the issue of NOTAMSs, including the following:

a) Arrangement for reporting any changes to the NCAA and recording the reporting of
changes during and outside the normal hours of aerodrome operations;

b) The names andoles of persons responsible for notifying the changes, and their
telephone numbers during and outside the normal hours of aerodrome operations; and

c) The address and telephone numbers, as provided by the NCAA, of the place where
changes are to be repedltto the NCAA.

ACCESS TO THE AERODROME MOVEMENT AREA

This procedure provides details of the arrangements that have been developed and are to be
followed in coordination with the agency responsible for preventing unlawful interference in
civil aviation at the aerodrome and for preventing unauthorized entry of persons, vehicles,
equipment, animals or other things into the movement area, including the respective roles of
the aerodrome operator, airline operators, the aerodrome security entity, thedd@Adther
government departments, as applicable. Information should also be provided on the names and
roles of the personnel responsible for controlling access to the aerodrome, and the telephone

numbers for contacting them during and after working hours.

AERODROME EMERGENCY MANAGEMENT SYSTEM (AEMS)

The AEMS describes the system in place for the dealing with emergencies on or in the vicinity
of the aerodrome, to include;:

1 Alist of emergencies planned for; and for each type of emergency:
V procedures for prompt response to the emergencies,
V the persons involved in executing the allocated tasks, and

V for each person responsible for a task, detailed guidance on what he/she

is expected to do;
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1 A grid map or other means of identifying locatiomsl derrain features;

1 A fully equipped emergency operations centre and command post;

1 A description of the structures with responsibilities in the AEMS, including:
V Location;
V Particulars of personnel to be contacted,;
V Available rescue and medicaduipmentand

V Coordination arrangements

RESCUE AND FIRE FIGHTING
This section shall describe the plan in place related to rescue and firefighting, to include:
T Description of the ARFF category;
Facilities;
Equipment;
Personnel;

Names and numbers agpropriateand

= =2 =4 a4 =2

Any off-site agencies that may assist the aerodrome during an emergency event

AERODROME INSPECTION

Aerodrome inspection procedurdescribe the arrangements in place for inspections of the
movement area, obstacl@sitations surfaces, visual aids and electrical systems, to include for

each aspect:
1 Areas to be inspected during and outside the normal hours of aerodrome
operations;
1 Communications protocol with air traffic control during an inspection;
1 inspection checklist, logbook, reporting, monitoring and follqwactionsand

9 Details of inspection intervals and times.
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AERODROME MAINTENANCE

Aerodrome maintenance procedudescribe the arrangements in place for maintenance of the
movement aredPaved areas, Unpaved areas, Runway and taxiway strips, Drainage systems),
visual aids (navigation, denoting obstacles, denoting restricted areas) and electrical systems (main

supply, distribution, secondary power supplies), to include for each aspect:

1 preventative maintenance (including but not limited to routine maintenance) and
corrective maintenance (including but not limited to emergency maintenance and

specific provisions during conditions of low visibility);
1 method of dealing with partial or totalstgm failure; and
1 The names and roles of the persons responsible for the inspection and

maintenance of the lighting, and the telephone numbers during and after working
hours

APRON MANAGEMENT

This section shall describe thiesponsibilities for managing the apron and the applicable

procedures, to include:
1 Arrangements between:
A air traffic and apron management services; and
A Airport and aircraft operators.

1 Gate and ramp space management and allocation, incleglimgment parking

and storage areas
1 Engine start and pudback procedures
1 Marshalling service (if applicablgand

1 Vehicle escort procedures (if applicable)

VEHICLE CONTROL
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This procedure describes the arrangements for the control of surface vepériasng on or

near movement areas, including:

1 Applicable traffic rules;
Speed limits;
Enforcement procedures;

Driver training;and

= = =4 =4

Requirements for granting permits.

OBSTACLE CONTROL

This section shall set out the procedures for:

a) Monitoring the obstacle limitation surfaces;

b) Controlling obstacles within the authority of the operator;

c) Monitoring the height of buildings or structures within the boundaries of the obstacle
limitation surfaces;

d) Controlling new developmenis the vicinity of aerodromes; and

e) Notifying the NCAA of the nature and location of obstacles and any subsequent addition
or removal of obstacles for action as necessary, including amendment of the AIS
publications.

REMOVAL OF DISABLED AIRCRAFT

The operator shall describe the procedures for removing a disabled aircraft on or adjacent to the
movement area, including the following;
a) the roles of the aerodrome operator and the holder of the aircraft certificate of registration;
b) arrangements for nibging the holder of the certificate of registration;
¢) arrangements for liaising with the air traffic control unit;
d) arrangements for obtaining equipment and personnel to remove the disabled aircraft;
e) the names and roles and telephonenber of persons responsible for arranging for the
removal of disabled aircrafgnd
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f) arrangement for obtaining Directorate of Aircraft Accident Investigation (DAAI) approval

for the removal of an aircraft involved in an accident/incicddeBRODROME

ENVIRONMENT MANAGEMENT PROGRAMME

This section shall describe procedures dealing with the threat posed by wildlife, including:
M wildlife assessments and studies.
1 implementing wildlife control programmes.

1 Names and numbers of those responsible for wildlifetrob (during and aftehours

numbers)

LOW VISIBILITY PROCEDURES

This section shall describe the particulars of procedures to be introduced faisilolity
operations, including the measurement and reporting of runway visual range as aneuhied,
and the names and telephone numbers, during and after working hours, of the persons responsible

for measuring the runway visual range.

Part Vi AERODROME ADMINISTRATION, QUALITY ASSURANCE SYSTEMAND SAFETY
MANAGEMENT SYSTEM

The objective of the part V of the aerodrome manual is to provide detailed information on the
organization of the aerodrome management including the quality assurance system and safety
management system as required under Part 139 and Part 140. The opessots pite
organizational structure for administration of the aerodrome which also sets the responsibilities of

the key personnel. Part V should include:

ADMINISTRATION:

To fulfil the requirements ofart 139, the operator presents in this section thedamme
organizational chart showing the names and positions of key personnel, including the reporting

lines and their responsibilities. The details of the following key personnel must also be included:
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A Senior Accountable Manager;
A Person Responsible for tiiality Assurance Systerand

A Aerodrome Manager.

The operator also provides information on the number and type of personnel for operating and

maintaining the aerodrome, as well sufficient resources, equipment, and provisions for initial and

recurrent traning.

Although not required to be included in the aerodrome manual the operator shall avail all the records

related to the appointment of key personnel, as well as to the procedures for initial assessment and

maintaining the competence of the kegrsonnel, for the NCAA inspectors to review during the

evaluation of the manual.

QUALITY ASSURANCE SYSTEM:

To fulfill the requirements of Part 139 aerodrome operator proddes

1

A description of the policy and objectives of the quality assurance syistuding
management commitment, responsibilities, and accountabilities for its planning,
implementation and monitoring, structures in place for internal reviews and assessment of
performance;

A list of key personnel (preferably in a chart or table), thespective roles, and the lines

of reporting on matters related to the safety program;

A detailed presentation of the safety program, the associated inspection program and
reporting system;

A determination of the level and quality of the system throunglicators, targets, and

established means to determine acceptability of operations;

A description of the tools in place to control and supervise the quality assurance system
including reporting procedures, and processes across the organization of ther dpera

addressing deficiencies identified through the inspection or the reporting sgsiggm;

Detailed information on the training and education program, and communication activities
in place to ensure that the personnel and stakeholders of the aeragenai@r are fully

aware of the quality assurance system in place, their respective roles, and results achieved.
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SAFETY MANAGEMENT SYSTEM:

To fulfil the requirements of Part 139 and 140, the aerodrome operator provides the particulars of the
safety managment system established for ensuring compliance with all safety requirements and

achieving continuous improvement in safety performance, the essential features being:

a) Safety policy including the safety management process and its relation to the
operationhand maintenance process
b) The aerodrome operatorb6s SMS structure
() an organizational chart supporting the commitment to the safe operation of
the aerodrome as well as one simply showing the hierarategpbnsibility
for safety management;
(i) the name, status and safety responsibilities of the accountable executive;
(i) the name, status and responsibilities of the safety manager;
(iv) the name, status and responsibilities of the official in charge efoddaty
safdy of aerodrome operationand
(v) instructions as to the order and circumstances in which the -siaoved

staff may act as the accountable executive.
c) Arrangements procedures for staff training and competency including:
() the review and evaluation of the adaqw of training provided,;

(i) the review and evaluation of the certification system for testing staff

competency;

d) System for complying with regulatory requirements relating to accidents, incidents

and mandatory occurrence reporting;

e) The system for hazard dpsis and risk assessment;

f) The system for the management of change;
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9)

h)

K)

The safety management system criteria/strategy including:
() a system for setting of safety performance targets;
(i) a system for setting of safety performance indicators;
(i) a system foallocating priorities for implementing safety initiatives;
(iv) a framework for controlling the risks to as low a level as is reasonably
practicable;

The system for internal safety audits and review detailing the systems and
programmes for quality control odfety;

The system for documenting all safeglated aerodrome facilities and which
provides for easy retrieval of records including:

(i) records on aerodrome operational and maintenance;

(ii) information on the design and construction of aircraft pavements;

(i) information on aerodrome lighting;

Safetyrelated committees;

Safety assurance measures including:
() measures for accident prevention;
(i) system for risk control involving analysis and handling of accidents;
incidents, complaints, defects, faults, discrepancies and failures;
(iii) system for continuing safety monitoring including the system for monitoring
of and action on critical safety areasig¥hrequire a higher level of safety

management;

Responsibility for monitoring the contractors and third parties operating on the
aerodrome including incorporation and enforcement of saétyed clauses in the

contracts for construction work at the @admome

m) System for safety promotion including:
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() the system for continuous safety training and awareaass;
(i) the methods and procedures for the effective communication of safety

information

139.07.4 Amendment of aerodrome manual

REVIEW OF THE AERODROMBVIANUAL

The aerodrome manual requires an aerodrome operator to include in the aerodrome manual a procedure

for its amendment. Careful preparation for the amendment process will ease this task.

a.

Lay the GroundworkThrough its organization, the aerodrome manual should lend itself to
assigning seiltontained segments for review to person(s) knowledgeable about particular
subjects. The aerodrome operator should identify who will review various parts or sections of
the aerodrome manual and when these reviews will take place. Periodic reviews should make
revision of the aerodrome manual easier, but the aerodrome operator must be prepared to break
with the schedule and update the aerodrome manual immediately if cosditioghe aerodrome

change or modifications of instructions become necessary.

Establish the Proces3he aerodrome operator must document the process for review and
revision of the aerodrome manual, including how to amend it to respond to changingnsituatio

at the aerodrome. Using the WHO, WHAT, HOW, and WHEN guidelines will help ensure that

all necessary elements are addressed. The aerodrome operator should make sure that everyone

involved in the review and revision of the aerodrome manual is awdnis @irbcess.

REVISION AND FOLLOW-UP.

The aerodrome operator should submit an aerodrome manual amendment to the NCAA at least 30 days

before its effective date. However, aerodrome operators should try to submit amendments as far in

advance as possible allow enough time for NCAA review and approval. If timing issues arise, the

aerodrome operator must contact the Executive Director who can assign an inspector to work with

aerodrome management to prepare the change as expeditiously as possible tandkasgigg the

aerodrome in compliance with Part 139. In the case of lengthy or complicated changes, the aerodrome
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operator should discuss with the assigned inspector the possibility of providing a draft for early review
and consideration. A Page Rewois Log summarizing individual page and text revisions will help
expedite the review process. When a revision to the aerodrome manual becomes effective, the
aerodrome operator must place special emphasis on any effected areas of aerodrome operations to en

personnel are aware of changes and understand how the changes might impact operations.
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SUBPART 8- OBLIGATIONS OF AERODROME OPERATORS

139.08.3 Personnel requirements: accountable manager and key personnel

1. Introduction

1.1 Before issuing of an aerodrome certificate or licence, NCAA must be satisfied that the personnel
of the aerodrome are adequate in number, are qualified and havectssary competencies
and experience to operate and maintain the aerodrome and to conduct the safety functions of the

aerodrome.

1.2 The aerodrome operator must employ an adequate number of qualified and skilled personnel to

perform all criticalactivities for aerodrome operation and maintenance.

1.3 An operator of the aerodrome must carry out a task resource analysis to determine and
document, the minimum number of personnel required for each operational and maintenance
area at the aerodrome aedsure that the determined number of personnel are available
throughout the hours of operation of the aerodrome. Guidance on task resource analysis is
provided in AGAAP13906 (Task Resources Analysis).

1.4 If the NCAA or other relevant authority of tlgovernment requires competency certification
for the personnel of an aerodrome, the operator must employ only those personnel who poses

the required certification.

2. Training of Personnel
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Personnel involved in operating and maintaining the aerodemdéts services and facilities

must have the necessary competencies to be able to perform their duties at the aerodrome. This
requires the establishment of a training programme which includes basic, recurrent and
specialized training for technical persah The personnel training programme must include as

appropriate, human factors training.

An operator of an aerodrome must be able to demonstrate through an established training
programme, that persons carrying out aerodrome safety functions, rdvkehappropriate
training and experience to undertake those functions.

The operator must implement a programme to upgrade the competency of the personnel it
employs to perform critical operation and maintenance activities at the aerodrome.

Es®ntial competencies required for safety functions at an aerodrome include but are not limited
tol
(a) operation and maintenance of aerodrome facilities and equipment used by aircraft
including communication systems;
(b) assessing and reporting on the physicatadtaristics and conditions of the aerodrome
facilities and equipment;
(c) assessing and reporting on aerodrome lighting systems;
(d) operation and maintenance of rescue and firefighting equipment;
(e) inspection and reporting on the obstacle limitation surfaces;
(f) ongoing assessment and reporting of hazards and safety risk analysis and mitigation;
(g) on-going evaluation of wildlife hazard;
(h) initiating of a NOTAM,;
(i) use of radio; and

() supervision of the safetyf aerodrome works.
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2.5

The training programme must incorporate the review and evaluation of the adequacy of training

provided to personnel and of the system used for testing of their competency.

Procedure for Assessing Personnel Competency

3.1.This praedure should answer the following questions: WHO is going to perform the

assessment, WHAT does the assessment consist of, HOW will the assessment be performed,
and WHEN should the assessment occur. WHO, WHAT, HOW, and WHEN are often closely
associated,ral most instructions will need to address all of them.

139.08.4 Quality AssuranceSystem

11

1.2

1.3

To comply with the certification requirements, an aerodrome operator must develop, document,
implement, and maintain a Quality Management System (QMS) with appropriate internal

guality assurance procedures.

The QMS must comprise the structure, resjulities, processes, and procedures of the
aerodrome operatorés organisation that pr omo

continuing improvement that will enhance the safety of the aerodrome operations.

The internal quality assuranpeocedures referred to in paragraph 1.1 must identify, document

and correct instances of neonformance, or nenompliance. These procedures must be put in

pl ace for all areas of the aerodrome operato
139 In addition to providing for compliance with regulatory requirements, the QMS must be
designed to improve the aerodrome operator

aerodrome.
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1.4 The QMS of a certified aerodrome must embrace the following plexdi

A continual process that incorporates the techniques of inspections, audits, and reviews to assess the
adequacy of managerial controls in key programmes and systems;

An ongoing process that identifies deficiencies, develops corrective actiontplaosrect these
deficiencies, and performs folloup reviews; and

An independent process that, organisationally, has strghtreporting responsibility to top

management.

15 The internal quality assurance procedures must not be misunderstoquaaess that will

replace the compliance inspection and audit requirements that are carried out by the NCAA.

1.6 The essential el ements of an aerodrome opera

(a) definition of the management commitment and oesjbilities to the quality plan and
procedures;

(b) a documented, approved, safety policy and plan to identify, implement, and maintain
safety policy procedures;

(c) a procedures for corrective action to ensure existing problems that have been identified
within the system are corrected

(d) a procedure for preventive action to ensure that potential causes of problems that have
been identified within the system are remedied;

(e) a procedure to ensure the QMS and the internal quality assurance procedures are
subjected to continual, regular and structured review;

Han internal audit programme to audit the
the procedures in its exposition and achievement of the goals set in its safety policy;

(g) a procedure to ensure guglindicators, including defect and incident reports, and
personnel and customer feedback, are monitored to identify existing problems or

potential causes of problems within the system;
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(h) a records system that clearly documents what has taken place, alstafisgcal
analysis to monitor the continuing suitability and effectiveness of the QMS and the
aerodrome operatioand

(i) adocument control procedure to manage, develop, document, change, and distribute the

organisationds qualisty and operational pr

1.7 An aerodrome operatordés internal guality as
known as the management representative) within the organisation, who has the responsibility
and authority to

(a) develop, implement and maintain the Qualitadgement System;

() manage the organisationédés internal audi t

(c) identify and record any findings or concerns, and the evidence necessary to confirm
findings or concerns;

(d) initiate, recommend, or provide solutions to findings or concerns througltation
with the management owning the roonforming process or activity;

(e) communicate and eordinate activities with external auditors;

(f) analyse the root causes of concerns and findings for presentation to management for a
review of trends and poteatiareas of concerand

(g) conduct and record regular Management Reviews to ensure corrective and preventive

actions are addressed and closed out within a specific time.

139.08.6 Safety Management System

1. Framework for safety management

11 The framework for the implementation and maintenance of an SMS comprises four components

and twelve elements as the minimum requirements for SMS implementation. The aerodrome
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2.

SMS must be implemented based on the four components and twelve elemept8dEth

framework:
1) Safety policy and objectives
1.1 Management commitment and responsibility
1.2 Safety accountabilities
1.3 Appointment of key safety persornnel
1.4 Coordination of emergency response planrang

1.5SMS documentatian

2) Safety risk management
2.1 Hazard identificatigrand

2.2 Safety risk assessment and mitigation

3) Safety assurance
3.1 Safety performance monitoring and measurement
3.2 The management of changed

3.3 Continuous improvement of the SMS

4) Safety promotion
4.1 Training and educatipand

4.2 Safety communication

Objectives of the aerodrome SMS
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2.2 An aerodrome SMS must be designed to manage the safety requirements based on the
complexity of the aerodrome. The SMS must be implemented in such a way that it supports
the aerodrome operator in among other things:

(a) identifying and rectifying areasf son-compliance with aerodrome regulations and
associated standards;

(b) detecting hazards through accumulation of evidence, assessing of associated risks and
putting in place mitigation measures;

(c) ensuring continuous improvements of the aerodrome safegnsyst

3. SMS Documentation

3.1 Anaerodrome SMS provides a framework within which the aerodrome manual and other
Manuals can be incorporated thereby embedding safety as an integral part of all aerodrome
procedures and management proces$bde SMS must consist of well documented, easy to
comprehend procedures that are continuously
obligations with respect to the aerodrome manual and the aerodrome certification requirements.

The SMS documentatianust cover all aspects of the SMS including

(a) the safety policy and objectives;

(b) SMS requirements;

(c) SMS processes and procedures;

(d) Organisation structure including accountabilities, responsibilities and authorities for
SMS processes and procedures; and

(e) SMS outputs.

3.2 The Documentation must include an SMS manual prepared in accordance with Section 139.07

of this Document. The SMS Manual miist

(a) describe the SMS system;

(b) include a set of procedures that must be followed; and
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4.

4.1

4.2

51

(ccaddress each el

Integration of SMS with Existing systems

ement according to the

An aerodrome operator must integrate existing systems intadtegirome SMS. EXxisting

business systems or processes that may

(a) Document control processes;

(b) Change management processes;

be integrated into an aerodrome SMS include:

(c) Enterprise or Project Risk Management Systems;

(d) Contractor management processes;

(e) Quality Maragement System (QMS);

() Environmental Management System;

(g) Occupational Health and Safety Management System; and

(h) Security Management System.

While the quality management system (QMS) focuses on assuring product/service quality, and

the means to achieve safety management focuses on the identification of hazards and the

mitigation of risks associated with those hazards. SMS must therefore utilise and integrate

guality management techniques, risk management and human factor principles into the

processeand procedures of the operator to ensure safety objectives are realised.

Safety obligation of other organisations

The aerodrome operator must oblige all users of the aerodrome, includinpdisedperators,

ground handling agencies anther organizations that perform activities independently at the

aerodrome in relation to flight or aircraft handling, to comply with the requirements laid down

by the aerodrome operator with regard to safety at the aerodrome. The aerodrome operator must

monitor such compliance.
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5.2

6.1

6.2

6.3

The aerodrome operator must require all users of the aerodrome, includingdseedperators,
ground handling agencies and other organizations performing activities related to operation of
aircraft at the aerodrome, to coogierin the programme to promote safety at, and the safe use
of, the aerodrome by immediately informing it of any accidents, incidents, defects and faults
which have a bearing on safety.

Aerodrome safety assessments

The aerodrome safety assessnpeatess must address the impact of a safety concern, including

a change or deviation, on the safety of operations at the aerodrome and takes into consideration
the aerodromeds capacity and the efficiency
must be used to assess safety concerns arising from, inter alia, deviations from standards and

applicable regulations, identified changes at the aerodrome or when any other safety concerns

arise.

When a safety concern, change or a deviation has awctmpaeveral aerodrome stakeholders,
consideration must be given to the involvement of all stakeholders affected in the safety
assessment process. The stakeholders impacted by the change may need to conduct a separate
safety assessment themselves in otddulfil the requirements of their SMSs and coordinate

with other relevant stakeholders. When a change has an impact on multiple stakeholders, a

collaborative safety assessment must be conducted to ensure compatibility of the final solutions.

A safay assessment considers the impact of the safety concern on all relevant factors determined
to be safetysignificant. The list below provides a number of items that may need to be

considered when conducting a safety assessment at an aerodrome:

(a) aerodromedyout, including runway configurations; runway length; taxiway, taxilane
and apron configurations; gates; jet bridges; visual aids; and the RFF services

infrastructure and capabilities;
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6.4

6.5

6.6

(b) types of aircraft, and their dimensions and performance charactgristiended to
operate at the aerodrome;

(c) traffic density and distribution;

(d) aerodrome ground services;

(e) air-ground communications and time parameters for voice and data link
communications;

() type and capabilities of surveillance systems and the avéiatdilsystems providing
controller support and alert functions;

(9) flight instrument procedures and related aerodrome equipment;

(h) complex operational procedures, such as collaborative decig&ing (CDM);

() aerodrome technical installations, such as adz@dmstirface movement guidance and
control systems (AMGCS) or other air navigation aids;

() obstacles or hazardous activities at or in the vicinity of the aerodrome;

(k) planned construction or maintenance works at or in the vicinity of the aerodrome;

(D any local or regional hazardous meteorological conditions (such as wind shear); and

(m) airspace complexity, ATS route structure and classification of the airspace, which may

change the pattern of operations or the capacity of the same airspace.

Subseqant to the completion of the safety assessment, the aerodrome operator is responsible
for implementing and periodically monitoring the effectiveness of the identified mitigation

measures.

The aerodrome operator must submit the safety assessmentaogperNCAA for review. The
NCAA will review the safety assessment and its identified mitigation measures, operational
procedures and operating restrictions, and is thereafter responsible for the subsequent regulatory

oversight of their application.

An aerodrome safety assessment must be composed of four basic steps as follows:

(a) definition of a safety concern and identification of the regulatory compliance;

(b) hazard identification and analysis;
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7.1

7.2

(c) risk assessment and development of mitigation measands;
(d) development of an implementation plan for the mitigation measures and conclusion of

the assessment.

Promulgation of safety information

The aerodrome operator must determine the most appropriate method for communicating safety
information to the stakeholders and ensure that all saeéétyant conclusions of the safety

assessment are adequately communicated.

In order to ensure adedeadissemination of information to interested parties, information that
affects the current aeronautical information product (AlPyther relevant safety information

must be:

(a) promulgated in the relevant section of the AIP or automatic terminal information
service (ATIS); and
(b) published in the relevant aerodrome information communications through appropriate

means

139.08.7 Runway safety programme

1.

11

Runway safety team

A runwayincursion prevention programme must start with the establishment of runway safety

teams at individual aerodromes. The primary roles of a local runway safety team are to:

(a) develop an action plan for runway safety;

(b) advise management as appropriate on patiemthway incursion issues; and
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(c) recommend strategies for hazard removal and mitigation of the residual risk.

1.2 The team must comprise representatives from:

(a) aerodrome operations,

(b) air traffic service providers,

(c) airlines or aircraft operators,

(d) pilot and air traffic controller associations; and

(e) any other groups with a direct involvement in runway operations.

1.3 The team must meet on a regular basis. Frequency of meetings must be determined by the
individual goups. At some aerodromes, other groups such as airside safety committee may
already exist that could carry out the functions of a runway safety team.

1.4 Terms of reference for the runway safety team include:

(a) determining the number, type and, if availalttee severity of runway incursions;

(b) considering the outcome of investigation reports in order to establish local hot spots or
problem areas at the aerodrome;

(c) working as a cohesive team to better understand the operating difficulties of personnel
workingin other areas and recommending areas for improvement;

(densuring that the recommendations contain
Manual 6 regarding the prevention of runwe

(e) identifying any local problem areas and sigjopg improvements;

(f) conducting a runway safety awareness campaign that focuses on local issues, for
example, producing and distributing local hot spot maps or other guidance material as
considered necessary; and

(g) regularly reviewing the airfield to ensuits adequacy and compliance with regulatory

standards and requirements.
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2. Objectives of runway safety programme

2.1 The objectives of runway safety programme include:

(a) to improve runway safety data collection, analysis and dissemination;

(b) to check that signage and markings are Partct®dpliant and visible to pilots and
drivers;

(c) to develop initiatives for improving the standard of communications;

(d) to identify potentialnew technologies that may reduce the possibility of a runway
incursion;

(e) to ensure that procedures are compliant with the regulatory standards and requirements;
and

(f) to develop and distribute runway safety education and training material and initiate loca

awareness training to all relevant personnel on the aerodrome.

3. Runway safety programme requirements

3.1 The programme for the prevention of runway incursions must involve:

(a) conducting local runway incursion prevention awareness campaigns at eatthraero
for air traffic controllers, pilots and drivers and other personnel who are involved in
runway operations;

(b) ensuring that infrastructure and procedures relating to runway operations are in
compliance with specified standards;

(c) ensuring compliance witbertification or licensing requirements;

(d) joint crosstraining and familiarisation to pilots, air traffic controllers and vehicle
drivers to increase their understanding of the roles and difficulties of personnel working
in other area;

(e) visits to the manoeuing area by all parties for familiarization of signs, markings and

aerodrome layout;
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(f) consideration of recommended best practices for aerodromes, pilots and air traffic
controllers when implementing strategies for preventing runway incursions;

(g) reporting &ad investigation of runway incursion incidents in sufficient detail to identify
specific causal and contributory factors;

(h) sharing of runway safety data with other aviation safety organizations both nationally
and internationally to enhance lesson learning;

) provision i n A-crigcal laerotdronma eirdormation thiati mag affect
operations on or near the runwayid

(i) the collection, provision and dissemination of aeronautical information, ensuring the
accuracy, timeliness and integrity of data, andriwaprocesses in place to allow users
of aeronautical information to provide feedback on the accuracy of aeronautical

information.

3.2 Aerodrome operators must limit the physical possibility for pilots and vehicle drivers to
mistakenly enterunways. To do this, aerodrome operators must consider the following
elements in the design and location of the aerodrome infrastructure:

(a) the optimal use of perimeter taxiways;
(b) the avoidance of runway crossingsd
(c) simplistic and logical taxi/runway layts in order to make the aerodrome instinctive,

logical and usefriendly for vehicle drivers, air traffic controllers and pilots.

3.3 Aerodrome operators must:

(a) implement safety management systems in accordance with Parts 139 and 140 provisions
with continued focus on runway safety;

(b) implement Part 139 provisions and maintenance programmes relating to runway
operations (e.g. markings, lighting, signage);

(c) ensure adequate dissemination of information about work areas during construction or
maintenance and dh signs and markings are maintained and are clearly visible,
adequate and unambiguous in all operating conditions;

(d) have in place formal driver training and assessment programme;
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(e) conduct formal communications training and assessment for drivers andegwmel
who operate on or near the runway;,
(f) ensure the use of standard ICAO naming conventions for runways and taxanadys;
(g) have clear and precise procedures to be followed by vehicle drivers and other personnel

who operate on or near the runway

139.08.12 Aerodrome serviceability inspections

11

1.2

1.3

14

Introduction

An aerodrome serviceability inspection is an inspection of the aerodrome to ensure that it is safe

for aircraft operations.

An inspection checklist must be used when conducting aerodrome serviceability inspections.

Whilst aerodrome serviceability insgimns are essentially visual checks, the process must
include appropriate remedial actions where faults or deficiencies are identified. If the identified

fault or deficiency cannot be remedied immediately, appropriate NOTAM action must be taken.

The aerdrome serviceability inspection must include the following:
(a) an inspection of the movement area to check its surface condition (including for the
presence of foreign objects);
(b) an inspection of aerodrome markings, lighting, wind direction indicators anddyrou
signals;
(c) an inspection for any obstacles infringing the taKe approach and transitional
surfaces;

(d) an inspection for any birds or animals on or near the movement area;
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2.1

3.1

(e) an inspection of any measures to control the inadvertent entry of persons ds ationa
the movement area (including aerodrome fencing);

(f) an empirical assessment of the bearing strength of unrated runway pavements;

(g) an empirical assessment of the runway strip or each runway strip where the runway
concerned is not marked and the wholeway strip may be used for aircraft operations;
and

(h) a check of whether any NOTAMS for the aerodrome are current and accurate.

Particulars of the procedures for carrying out serviceability inspections, including the use of a
checklist, and for reportinghg changes to aerodrome information or for requesting the issue of
a NOTAM,; are to be included in the aerodrome manual

Significant Objects

Any significant object found in the course of the inspection, including aircraft parts which may
havefallen from the aircraft, or the remains of birds which may have been struck by an aircraft,

must be reported immediately to air traffic control, where appropriate, and to the NCAA.

Surface conditions of the movement area, including the presence of wat

The inspection must check for:

(a) loss of visibility of markers and markings;

(b) use of incorrect markers and markings;

(c) any disturbance to level and alignment of lights;

(d) visual light intensity check; does a light stand out less bright than others sarthe
system?

(e) discoloured or dirty lenses;

() outage lamps, incorrect lamps fitted, or lamps fitted wrongly;

(g) the condition of the frangibility of light bases;
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4.1

5.1

6.1

(h) exposed edges around footings and other aerodrome installations;
(i) damage to wind indicator assemblynoounting; and

() damage to wind indicator sleeve fabric, or loss of conspicuous colour.

Cleanliness of the movement area

The inspection must check for:

(a) foreign objects, such as aircraft fastening devices and other parts,

(b) mechanics tools, smatems of equipment and personal items;

(c) debris, such as sand, loose rocks, concrete, wood, plastic, pieces of tyre and mud; and
(d) with particular vigilance during and after construction activity, where vehicles and plant

travel over unpaved areas under wetditions.

Obstacles Infringing the Takeoff, Approach and Transitional Surfaces

The aerodrome operator must have procedures and equipment in place to enable inspection
personnel to identify objects protruding through the OLS. Equipment musténapmtopriate
instrumentation, such as:

(a) a hand held clinometer;
(b)6si ghting planed installations; or

(c) more formal survey equipment.

Birds or animals on, or in the vicinity of the movement area

The inspection must include:

(a) the condition olerodrome fencing, particularly in critical areas;
(b) climatic or seasonal considerations, such as the presence of birds at certain times of the

year, or related to the depth of water in drainage ponding areas;
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7.1

7.2

8.1

(c) possible shelter provided by aerodrome infrattme such as buildings, equipment and
gable markers;

(d) bird hazard mitigating procedures incorporated in the environmental management
procedures for the aerodrome;

(e) off-airport attractors like animal sale yards, picnic areas, aeration facilitiesaste
disposal or landfill areas, and

(f) use of harassment procedures where appropriate

Empirical assessment of the Bearing Strength of Unrated Runway Pavements and of

Runway Strips

The bearing strength of a runway strip will only be required tadsessed where an unsealed
runway is not marked and the whole of the runway strip is available for aircraft operations.

Whilst discretion and judgement together with local knowledge, will always form part of

empirical assessment of bearing capacipprapriate test procedures must be in place for the

practical guidance of persons making the assessment. Simple test procedures can be devised

such as those involving:
(a) use of a crowbar when a dry surface may conceal a soft unserviceable base;
(b) the back of gick, in the hands of someone with practical pavement experience; or

(c) a suitably laden utility or truck to simulate the wheel loads of user aircraft.

Currency of NOTAMs

Daily serviceability inspection must include checking amytstanding NOTAM for the
aerodrome. Check that the contents of the NOTAM, particularly the effective period(s) are still

current.

8-18



TECHNICAL STANDARDS

//‘X NamibiaCivil AviationAuthority - (NAMCATS)
y Safety Division

Part139 Aerodromes

9. Aerodrome fencing

9.1 The inspection must check for damaged fences, open gates and signs of attempted entry by either

anmals or humans.

10. Inspection logbooks

10.1 The aerodrome operator must maintain aerodrome inspection logbooks for recording the date
and time of each aerodrome serviceability inspection, the results of each inspection and any
action takenLogbooks must be retained for at least 2 years.

139.08.13 Aerodrome technical inspections

1. Introduction
1.1 The technical inspections conducted by an aerodrome operator must include as applicable, the
following:

(a) an inspection of the infrastructurystacle limitation surfaces (OLS), visual and-non
visual aids and aerodrome equipment for the use of aircraft;

(b) an instrument survey of the approach, takfeand transitional surfaces;

(c) an inspection and testing of the aerodrome lighting and electridehsysincluding
the visual approach slope indicator;

(d) an electrical testing of any earthing points at the aerodrome;
an inspection of the rescue and firefighting services;

(e) aninspection and assessment of the movement area pavements and drainage;

() aninspecbin of signs on the movement area;

(g) an inspection of facilities at the aerodrome used for any of the following:
(i) aerodrome emergencies;

(ii) the handling of hazardous materials;
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(i) wildlife hazard management;
(iv) standby and emergency aerodrome lighting;
(h) an inspection foairside vehicle control arrangements (if any);
() a check of the currency and accuracy of:
(i) aerodrome information published in AIP; and
(i) aerodrome operating procedures specified in the aerodrome manual for the

aerodrome.

1.2 The aerodrome technidalspection must be conducted by a person or persons with appropriate

technical qualifications and experience and in particular

(a) the movement area, other pavements and drainage must be inspected by a person with
technical qualification in civil engineeringnd
(b) the lighting and electrical facilities must be inspected by an electrical engineer or a
gualified electrician; and
(c) the obstacle limitation surfaces must be inspected by a person who:
(i) is technically qualified or experienced in surveying; and
(i) has a souh knowledge and understanding of the standards and survey

procedures for obstacle limitation surfaces.

1.3  An appropriate checklist must be prepared for the inspection of each technical area.

139.08.15 Aerodrome environmental management programme

1. Introduction

1.1 A holder of an aerodrome certificate/licence must establish an aerodrome environmental
management programme in the area within its authority and where any foreign object debris
(FOD), oil and fuel spillages, bird and animal presentseplikely to present a hazard to aircraft

operating to or from the aerodrome to minimise the effects of such hazard or potential hazard.
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1.2 In establishing the aerodrome environmental management programme, the holder of an
aerodrome certificate must takiele cognisance of relevant conservation and environmental
legislation applicable in Namibia including the Environmental Management Act 2007 and

regulations made thereunder.

1.3 The holder of an aerodrome certificate/licemsast ensure that environmentahnagement
meeting is conducted with interval not exceeding three months arid that

(a) the minutes of the meetings are kept and clearly indicate all identified environmental
issues that may affect the operations;

(b) the meetings address alhvironmental issues within the boundaries of the aerodrome
and in the immediate vicinity up to a radius of 10 kilometre that might affect the
aerodrome operations negativedyid

(c) mitigating measures to rectify all identified environmental issues aredestéor audit

purposes including communication with external parties.

139.08.16 Aerodromes works safety

1. Introduction
1.1 The operator of a certified or licensed aerodrome must arrange aerodrome works so as not to

create any hazard to aircraft oonfusion to pilots. The aerodrome manual must include

particulars of the procedures for planning and safely carrying out aerodrome works.

1.2 Aerodrome works may be carried out without the closure of the aerodrome, provided safety

precautions aradhered to. Aerodrome works may be carried out in the following manner:
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1.3

2.1

2.2

2.3

(@) where the works are of a nature that they will disrupt aircraft operations, they must be
carried out under a proper aerodrome works safety plan (also known as method of works
plan); am

(b) where works are of a maintenance nature they must be carried out-sitestworks

Where a threshold is required to be temporarily displaced by more than 300 m due to aerodrome
works, the matter must be referred to the NCAA to assess theiopataignificance of that
displacement.

Aerodrome Works Safety Plan

At a certified or licensed aerodrome, unless the aerodrome is closed during aerodrome works,
or the work is of an emergency nature, the aerodrome operator must not carryodrgraer
works, other than timémited works, without a Works Safety Plan. The works safety plan sets

out the arrangements for carrying out those works.

The works safety plan must be prepared as described in 3 below. When preparing a works safety

plan,an aerodrome operator must consult:

(@) commercial air transport operators using the aerodrome;

(b) Air Traffic Control; and

(c) if the works safety plan may affect its operations, the Rescue and Fire Fighting Service
unit at the aerodrome;

S0 as tensure the safety of aircraft operations at the aerodrome.

The aerodrome operator must submit a copy of the works safety plan, and any alteration thereof,

to the Executive Director, as soon as possible after the Plan is prepared or altered.
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2.4

2.5

2.6

3.1

A works safety plan is not required, if the aerodrome operator closes the aerodrome to aircraft
operations while aerodrome works are being carried out. Reasonable notice of intention to close
the aerodrome must be given to the NCAA, air traffic services, p@rators and all

organisations and persons likely to be affected by the closure.

The operator must not close the aerodrome to aircraft operations due to aerodrome works, unless
a NOTAM giving notice of the closure has been issued not less than léefays closure

takes place.

A works safety plan is not required for emergency aerodrome works carried out to repair
unforeseen damage to part of the manoeuvring area, or to remove an obstacle, or if the works
do not require any restrictions to airtraperations. Where practicable, a NOTAM, giving the

time and date of the commencement of the works must be issued, as early as possible, but
preferably not less than 48 hours before commencement of the works.

Contents of a works safety plan

Theworks safety plan must be presented in sections in the following sequence:

(a) title page

(b) works information

(c) restrictions to aircraft operations
(d) restrictions to worksrganistion;
(e) administration

(f) authority,

(g) drawings and

(h) distribution list.
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4.1

4.2

4.3

4.4

4.5

4.6

Time-limited Works

Aerodrome works may be carried out as tilingted works if normal aircraft operations are not
disrupted, the movement area can be restored to normal safety standards and any obstacle

created by those works removed in not more 8taminutes.

Time-limited works include the following works:

(a) maintenance of markings and lights;
(b) grass mowing;

(c) rolling surfaces;

(d) sweeping pavements;

(e) minor repairs to pavements; and

(f) surveys and inspections.

A person must not commentime-limited works that require more than 10 minutes to restore
normal safety standards to the movement area and remove obstacles, unless a NOTAM has been
issued not less than 24 hours before the commencement, giving the date and time of

commencement anté time required to restore normal safety standards.

Subject to paragraph 4.5 below tilimited works must not be carried out at night or if visibility

is less than 5 kilometres.

Paragraph 4.4 does not apply at a controlled aerodrome or incatbes if the area can be
restored to the required safety standards so as to allow aircraft operations to take place without

delay.

Time-limited works must be stopped and normal safety standards restored, when required to

allow an aircraft operatiomttake place.
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4.7

5.1

52

6.1

All reasonable measures must be taken to complete the restoration of normal safety standards

not less than 5 minutes before the scheduled or notified time of an aircraft operation.

Resumption of Aerodrome Works

At an uncontrolld aerodrome, works that have been stopped to allow the restoration of normal

safety standards may be resumed:

(a) if stopped for an aircraft arrival, immediately after the arrival, if the safety of the aircraft
is not endangered by the resumption; or

(b) if stoppel for an aircraft departure, 15 minutes after the departure has taken place; or

(c) if stopped for an aircraft arrival that does not take place; 30 minutes after the time

scheduled or notified for the arrival (when a new ETA is established).

At a controled aerodrome, air traffic control may, at the request of the aerodrome operator, vary
the time limits set out in paragraph 5.1 for restoring normal safety standards or resuming
aerodrome works. A variation under this paragraph is subject to such condgiairstraffic
control may impose

Management and Control of Aerodrome Works

An aerodrome operator must

(a) ensure that aerodrome works are carried out in accordance with these standards;

(b) appoint a person in writing as a works safety officettter purpose of ensuring the safe
conduct of aerodrome works;

(c) before appointing a person as a works safety officer, be satisfied that the person is able to

perform the functions of a works safety officer;
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6.2

(d) ensure that a works safety officer is present atirakks if aerodrome works are being
carried out and the aerodrome is open to aircraft operations, except where one of the
persons carrying out the tintienited work has been trained to perform the function of
the works safety office;

(e) take all reasonable@asures to ensure that the works organisation carries out aerodrome
works in a manner that will ensure the safety of aircraft operations;

(f) ensure that persons, vehicles, plant and equipment required for carrying out aerodrome
works, are not permitted to emtthe movement area or remain on it, except for the
purpose of carrying out those works;

(g) state in the works safety plan, the procedures for entering works aneas;

(h) allow access to works areas only along routes shown in the works safety plan.

An aeondrome operator must ensure that

(a) aerodrome markers, markings and lights required for, or affected by, aerodrome works
are installed, altered or removed in accordance with the appropriate standards;

(b) parts of the movement area that are unserviceableessith of aerodrome works being
carried out are marked and lit in accordance with the appropriate standards;

(c) all obstacles created as a result of aerodrome works being carried out are marked and lit
in accordance the appropriate standards;

(d) vehicles and plat used in carrying out aerodrome works are marked in accordance the
appropriate standards;

(e) vehicles and plant used in carrying out aerodrome works at night must be lit in accordance
with the appropriate standards;

(f) a vehicle used by a works safety offiohile supervising aerodrome works at a
controlled aerodrome is equipped with a radio fortvay communication with air traffic
control;

(g) at a controlled aerodrome, each vehicle used by a works safety officer is given a call sign
for the purpose of commuration with air traffic controland

(h) any vehicle or plant that is not marked or lit, or equipped withviiag communication

as required suparagraphs (d), (e), (f) and (g) above, is not used in carrying out
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6.3

7.1

7.2

7.3

aerodrome works unless it is used under the tguervision of the works safety officer

or within the limits of appropriately marked and lit works areas.

An aerodrome operator must upon the completion of aerodrome works and the restoration of
normal safety standards to the movement aaecel any NOTAM issued to notify those works.

Works on a runway strip

Works on runway strips must be carried out in the shortest possible time, and where undertaken

within 23 m of the edge of the runway or runway shoulder:

(a) works must only be undi&aken on one side of the runway at any one time;

(b) the works area at any one time must not exceed 9 square metres, except for machine cut
trenches, not exceeding a width of 100 mm and length of 280 m;

(c) materials such as gravel, signs and lights, etc leftimvihis part of the runway strip,
must not exceed one metre in height above ground. Any material likely to be affected
by propeller wash or jet blast, must be removed; and

(d) plant and vehicles must vacate this area when the runway is in use.

Where worls are undertaken on a runway strip between 23 m from the edge of the runway or
runway shoulder and the edge of the graded runway strip, similar restriction must be applied
within this area of the runway strip, as for paragraph 7.1 above, except tharkkeavea may

extend up to an area of 18 square metres at any one time, and the height of materials may extend
up to two metres.

Where works are to be undertaken in the vicinity oiigetional or landing aids located within
the runway strips, care must be taken to ensure that neither the works nor vehicles or plant

associated with the works, affect the performance of the aids
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SUBPART 9- AERODROME DATA

139.09.2 Aeronautical data

1.1.Determination and reporting of aerodronedated aeronautical data must be in accordance with

the accuracy and integrity classification required to meet the needs of thesersdof
aeronautical data.

1.2.Aerodrome mapping data may be made available tagr@nautical information services where

deemed relevant for aerodromes where safety and/or perforshased operations suggest
possible benefits.

1.3.Where made available in accordance with 1.2 above, the selection of the aerodrome mapping

data features tbe collected must be made with consideration of the intended applications.

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

139.09.4. Aerodrome and runway elevation

1. The aerodrme elevation and geoid undulation at the aerodrome elevation position mesh$fiere

ed to the accuracy of ofi®lf metre or foot and reported to the aeronautical information services
authority.

1.2.For an aerodrome used by international civil aviation rfon-precision approaches, the
elevation and geoid undulation of each threshold, the elevation of the runway end and any
significant high and low intermediate points along the runway must be measured to the accuracy

of onehalf metre or foot and reportedttee aeronautical information services authority.
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1.3.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 must be measured
to the accuracy of orguarter metre or foot and reported to the aerorautiformation services
authority. Geoid undulation must be measured in accordance with the appropriate system of
coordinates.

139.09.5. Aerodrome reference temperature

1.1.An aerodrome operator must determine and notify an aerodrome reference temperature in

degrees Usius.

1.2.The aerodrome reference temperature must 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 temperaturgyeraged over a period &vyears.

139.09.6. Aerodrome dimensions and related information

1.1.The following data must be measured or described, as appropriate, for each facility provided on
an aerodrome:

(a) runway 0 true bearing to onbundredth of a degree, designation number, length,
width, displaced tteshold location to the nearest metre or foot, slope, surface type, type
of runway and, for a precision approach runway category |, the existence of an obstacle
free zone when provided;

(b) stripd
() runway end safety aréa length, width to the nearest metrefoot, surface type;
(i) stopwayd length, width to the nearest metre or foot, surface type; and
(iiif) arresting systerd location (which runway end) and description;

(c) taxiwayd designation, width, surface type;
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(d) aprond surface type, aircraft stands;
(e) the boundaries of the air traffic control service;
(f) clearwayd 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 tgswad aprons, including taxi
holding positions and stop bars, and location and type of visual docking guidance

systems;
(h) location and radio frequency of any VOR aerodrome checkpoint;
() location and designation of standard texites; and

() distances to thaearest 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.

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

seconds.

1.3.The geographical coordinates of appropriate taxiway centre line points must be measured and
reportedto the aeronautical information services authority in degrees, minutes, seconds and

hundredths of seconds.

1.4.The geographical coordinates of each aircraft stand must be measured and reported to the
aeronautical information services authority in degresisuutes, seconds and hundredths of

seconds.

1.5.The geographical coordinates of obstacles in Area 2 (the part within the aerodrome boundary)

and in Area 3 (Aerodrome movement area) as illustratédguare 9.1 (Terrain and obstacle
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coverage areas)hese oltaclesmust 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 must be reported to the aerbnautica

information services authority.

AREA 3

i > A
120m | / ' 1120m
ARP

Temain data collected with Area 1 numerical requirements
-Tmaindaaoolededemmeaznumﬂmlrewim

Figure 9.1: Terrain and obstacle coverage areas
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139.09.7. Strength of pavements

1.1.The bearing strength of a pavement must be determined by the aerodrome operator.

1.2.The bearing strength of a pavement intended for aircraft of apron (ramp) mass greater than 5
700 kg, must be made available using the aircraft classification nuthbgravement
classification number (ACNPCN) method by reporting all of the following infortican:

(a) the pavement classification number (PCN);
(b) pavement type for ACNPCN determination;
(c) subgrade strength category;

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

and
(e) evaluation method.
Compliance Note. If necessary, REmay be published to an accuracy of-temgh of a whole number.

1.3.The pavement classification number (PCN) reported must indicate that an aircraft with an
aircraft classification number (ACN) equal to or less than the reported PCN can operate on the
pavenent subject to any limitation on the tire pressure, or aircrafipalinass for specified

aircraft type(s).

Compliance Note. Different PCNs may be reported if the strength of the pavement is subject to

significant seasonal variation.

1.4.The ACN of anaircraft must be determined in accordance with the standard procedures
associated with the AGIRCN method.
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1.5.For the purposes of determining the ACN, the behavidar pavement must be classified as

equivalent to a rigid or flexible construction.

1.6.Information on pavement type for AGRCN determination, subgrade strength category, the
maximum allowable tire pressure category and evaluation method must be regartethe

following codes:

a) Pavement type for AGRCN determination:

Code
Rigid pavement R
Flexible pavement F

Note. If the actual construction is composite or4standard, include a note to that effe

(see example 2 below).

b) Subgrade strength category:
Code

High strength characterized by K = 150 MN/Aand representing all + A
values above 120 MN/fxfor rigid pavements, and by CBR = 15 a
representing all CBR values above 13 for flexible pavements

Medium strengthcharacterized by K = 80 MN/ fand representing B
range in K of 60 to 120 MN/ #rfor rigid pavements, and by CBR =

and represent@a range in CBR of 8 to 13 for flexible pavements.
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Low strengthcharacterized by K = 40 MN/%hand representing a rang
in K of 25 to 60 MN/ m for rigid pavements, and by CBR = 6 a

representing a range in CBR of 4 to 8 for flexible pavements.

Ultra low strength: characterized by K = 20 MN7 amd representing a D
K values below 25 MN/ rfor rigid pavements, and by CBR = 3 a

representing all CBR values below 4 for flexible pavements.

c) Maximum allowable tire pressucategory:

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. Where the pavement is used by large aircraft or aircraft with tire pressures
upper categories referred to in 1.6 c), particular attention must be given to the integ
light fittings in the pavement and pavement joints.

d) Evaluation méhod:
Code

Technical evaluationrepresenting a specific study of the pavemr T

characteristics and application of pavement behaviour technology.
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Using aircraft experiencerepresenting a knowledge of the specific ty U

and mass of aircrafatisfactorily being supported under regular use.

The following examples illustrate how pavement strength data are reported under thBEGACN

method.

Example 1If the bearing strength of a rigid pavement, resting on a medium strength subgraéenhas b
assessed by technical evaluation to be PCN 80 and there is no tire pressure limitation, then the reported

information would be:

PCN80/R/B/WI/T

Example 2If 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 is 1.25 MPa, then the repdaiedation would be:

PCN50/F/A/Y /U

Example 3If 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

0.80MPa then the reported information would be:

PCN40/F/B/0.80 MPa /T
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Example 4If a pavement is subject to a B7400 allup mass limitation of 390 000 kg, then the reported

information would include the following note.

1.7.Criteria must be establistl to regulate the use of a pavement by an aircraft with an ACN higher
than the PCN reported for that pavement in accordance with 1.2 and 1.3.

1.8.The bearing strength of a pavement intended for aircraft of apron (ramp) mass equal to or less
than 5 700 kg mst 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. The ACNPCN method of reporting pavement strength

2.1.0verload operations

2.1.1. Overloading of pavements can result either from loads too large, or from a substantially
increased application rate, or both. Loads larger than the defined (design or evaluation) load shorten
the design life, whilst smaller loads extend it. With the exomepbf massive overloading,
pavements in their structural behaviour are not subject to a particular limiting load above which
they suddenly or catastrophically fail. Behaviour is such that a pavement can sustain a definable
load for an expected number @petitions during its design life. As a result, occasional minor
overloading is acceptable, when expedient, with only limited loss in pavement life expectancy and
relatively small acceleration of pavement deterioration. For those operations in whichuahagnit
of overload and/or the frequency of use do not justify a detailed analysis, the following criteria are

suggested:
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(a) for flexible pavements, occasional movements by aircraft with ACN not exceeding 10

per cent above the reported PCN must not adversalgtaffe pavement;

(b) for rigid or composite pavements, in which a rigid pavement layer provides a primary
element of the structure, occasional movements by aircraft with ACN not exceeding 5

per cent above the reported PCN must not adversely affect the pavemen
(c) if the pavement structure is unknown, the 5 per cent limitation must apply; and

(d) the annual number of overload movements must not exceed approximately 5 per cent

of the total annual aircraft movements.

2.1.2. Such overload movements must not normally be figgdhon pavements exhibiting signs of
distress or failure. Furthermore, overloading must be avoided during any periods of thaw following
frost penetration, or when the strength of the pavement or its subgrade could be weakened by water.
Where overload opations are conducted, the aerodrome operator must review the relevant
pavement condition regularly, and must also review the criteria for overload operations periodically
since excessive repetition of overloads can cause severe shortening of paveroentdtjfére

major rehabilitation of pavement.

139.09.8.  Pre-flight altimeter check point

1.1 One or more prflight altimeter check locations must be established for an aerodrome.

1.2 A pre-flight check location may be located on an apron.

1.3 The elevation of a prilight altimeter check location must be the average elevation of the area
on which it is located, rounded to the nearest metre or foot. The elevation of any portion-tigétpre

altimeter check location must be within 3 m (10oftthe average elevation for that location.

9-10



TECHNICAL STANDARDS

/? NamibiaCivil AviationAuthority - (NAMCATS)
y Safety Division
NAA Part139 Aerodromes

139.09.9. Declared distances

3.1 The declared distances to be calculated for each runway direction comprise: th#f take
available (TORA), tak®ff distance available (TODA), acceleratop distance available (ASDA), and

landing distance available (LDA) as illustrated below:
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Figure 9.2: lllustration and determination of declared distances
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3.2 Where a runway is not provided with a stopway or clearway and the threshold is located at the
extremity of the runway, the four declared distances mustue emthe length of the runway, as shown
in Figure 9.2 above.

3.3 Where a runway is provided with a clearway (CWY), then the TODA will include the length of
clearway, as shown in (B) above.

3.4 Where a runway is provided with a stopway (SWY), therABBA will include the length of

stopway, as shown (C) above.

3.5 Where a runway has a displaced threshold, then the LDA will be reduced by the distance the
threshold is displaced, as shown in (D) above. A displaced threshold affects only the LDA for
appioaches made to that threshold; all declared distances for operations in the reciprocal direction are
unaffected.

3.6 lllustrations in (B) through to (D) illustrate a runway provided with a clearway or a stopway or
having a displaced threshold. Where mibv& one of these features exist, then more than one of the
declared distances will be modifiéd but the modification will follow the same principle illustrated.

An example showing a situation where all these features exist is shown in (E).

3.7 A suggested format for providing information on declared distances is given in (F) above. If a
runway direction cannot be used for také€or landing, or both, because it is operationally forbidden,

then this must be decl aredrawvd at h®e nwdNUD fmater e
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139.09.10. Condition of movement area and related facilities

1.1 Information on the condition of the movement area and the operational status of related facilities

must be provided to the aeronautical information services,santiar 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 must be kept up to date and changes in conditions

reported wihout delay.

1.2  The condition of the movement area and the operational status of related facilities must be

monitored, and reports on matters of operational significance affecting aircraft and aerodrome

operations must be provided in order to take apat®paction, particularly in respect of the following:

(a) construction or maintenance work;

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

(c) water on a runway, a taxiway or an apron;

(d) other contaminants on a runway, taxiway or apron;

(e) other tempony hazards, including parked aircraft;

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

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

1.3 To facilitate compliance with 1.1 and 1.2, the following inspections must hiec¢aut each

day:

(a) for the movement area, at least once where the aerodrome reference code is 1 or 2 and

at least twice where the aerodrome reference code is 3 or 4; and

(b) for the runways, inspections in addition to (a) whenever the runway surface conditions

may have changed significantly due to meteorological conditions.
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1.4 Personnel assessing and reporting runway surface conditions must be trained and competent to

perform their duties.

1.51.5 The philosophy of the runway condition report is that the aerodimeeator assesses the

runway surface conditions whenever water is 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 aeroplaerformance calculations. This report, based on

the depth and coverage of the water, is the best assessment of the runway surface condition by the

aerodrome operator; however, all other pertinent information may be taken into consideration.

1.6 The runway surface condition must be assessed and reported through a runway condition code

(RWYCC) and a description using the following terms:

1
1
)l
1

DRY

STANDING WATER
WET

LOOSE SAND

1.7 Whenever an operational runway is contaminated, an assessment of tdmaicant depth and

coverage over each third of the runway must be made and reported.

1.8 Information that a runway or portion thereof is slippery when wet must be made available.

1.9 Notification must be given to relevant aerodrome users when the frictionoleagbaved runway

or portion thereof is less than the minimum friction level specified by the aerodrome operator in
accordance with NAMCARs Part 139.17.3.
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139.09.11. Information on disabled aircraft removal

1.1 The contact details of the office of the aerodromerdinator of operations for the removal of
an aircraft disabled on or adjacent to the movement area must be made available, on request, to aircraft

operators.

1.1 Information concerning the capability to remove an aircraft disabled on or adjacent to tineembve

area must be made available.

139.09.12. Information on rescue and firefighting level of protection

1.1 Information concerning the level of protection provided at an aerodrome for aircraft rescue and

firefighting purposes must be made available.

1.2 The level of protection normally available at an aerodrome must be expressed in terms of the
category of theaescue and firefighting services as prescribed in NAMCARs Part 139.16.3 and in

accordance with the types and amounts of extinguishing agents normally available at the aerodrome.

1.3 Changes in the level of protection normally available at an aerodromeséaie and firefighting
must 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 beeorrected, the above units must be advised accordingly.

1.4 A change must be expressed in terms of the new category of the rescue and firefighting service

available at the aerodrome.
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139.09.13. Information concerning visual approach slope indicator systems

1.1.The folowing information concerning a visual approach slope indicator system installation
must be made available:

(a) associated runway designation number;

(b) type of system. For an AVASIS, PAPI or APAPI installation, the side of the runway
on which the lights are stalled, i.e. left or right, must 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, must be indicated;
(d) nominal approach slope angle(s) for-&ASIS, AT-VASIS, PAPI and an APAPI; and

(e) minimum eye height(s) over the threshold of thestmpe signal(s). For a-VASIS or
an AT-VASIS this must be the lowest height at which only the wing bar(s) are visible;
however, the additional heights at whichwiag bar(s) plus one, two or three-iipwn
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 must be the setting angle of the third unit
from the runwaryglm nBismi2mys i2¢&, and for

setting angle of the unit farther from

139.09.14. Coordination between aeronautical information services and aerodrome operators

1.1.To ensure that aeronautidaformation services units obtain information to enable them to
provide upto-date preflight information and to meet the need forflight information,
arrangements must be made between aeronautical information services and aerodrome
authorities responiie 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;

(b) the operational status of associated facilitiessises and navigation aids within their

area of responsibility;

(c) any other information considered to be of operational significance.
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1.2.Before introducing changes to the air navigation system, due account must be taken by the
services responsible for such ogas 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.

1.3.0f a particular importance are changes to aeronautical information that affect charts and/or
computerbased navigation systems which qualify to be notified by the aeronautical information
regulation and contto(AIRAC) system, as specified in NAMCARs Part 175. The
predetermined, internationally agreed AIRAC effective dates must be observed by the
responsible aerodrome services when submitting the raw information/data to aeronautical

information services.

1.4.The aerodrome services responsible for the provision of raw aeronautical information/data to
the aeronautical information services must do that while taking into account accuracy and

integrity requirements required to meet tieeds of the endser of aeynautical data.
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SUBPART 10- AERODROME PHYSICAL CHARACTERISTICS

139.10.2 Runways

1. Number and orientation of runways

1.1 Determining orientation, siting and numberrahways

1.1.1 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 afigmt of the runway to facilitate the provision of
approaches conforming to the approach surface specifications described in NAMCARs 139.11.

1.1.2 Factors to be taken into account in the determination of the siting and orientation of runway

include:

(a) Type of operatioii Attention must be paid in particular to whether the aerodrome is to
be used in all meteorological conditions or only in visual meteorological conditions,

and whether it is intended for use by day and night, or only by day.

(b) Climatologial conditions A study of the wind distribution must be made to determine
the usability factor. A study must also be made of the occurrence of poor visibility
and/or low cloud base. Account must be taken of their frequency as well as the

accompanying windlirection and speed.

(c) Topography of the aerodrome site, its approaches, and surrouridings
(i) compliance with the obstacle limitation surfaces;
(i) current and future land use. The orientation and layout must be selected so as
to protect as far as possibleetharticularly sensitive areas such as residential,
school and hospital zones from the discomfort caused by aircraft noisecurrent

and future runway lengths to be provided;
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(i) construction costs; and
(iv) possibility of installing suitable newisual and visual ids for approacto-
land.
(d) Air traffic in the vicinity of the aerodrome, particulaily
() proximity of other aerodromes or ATS routes;
(i) traffic density; and

(i) air traffic control and missed approach procedures

1.1.3 The number of runways to be provided Bk direction depends on the number of aircraft

movements to be catered to.

1.1.4 When a new instrument runway is being located, particular attention needs to be given to areas
over which aeroplanes will be required to fly when following instrument approach and missed
approach procedures, so as to ensure that obstacles in these atfearsfactors will not restrict

the operation of the aeroplanes for which the runway is intended.

1.1.5 The number and orientation of runways at an aerodrome must be such that the usability factor
of the aerodrome is not less than 95 per cent for ttopkames that the aerodrome is intended

to serve.

1.1.6 The siting and orientation of runways at an aerodrome must, where possible, be such that the
arrival and departure tracks minimize interference with areas approved for residential use and

other noisesengdtive areas close to the aerodrome in order to avoid future noise problems.

1.2 Choice of maximum permissible crosswind components

1.2.1 Inthe application of usability factor of 95 percent as indicated in 1.1.5 above, it must be assumed
that landing or takeff of aeroplanes is, in normal circumstances, precluded when the crosswind

component exceeds:
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37 km/h (20 kt) in the case of aerapés 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) may besamed,;

I 24 km/h (13 kt) in the case of aeroplanes whose reference field length is 1 200 m or up to
but not including 1 500 m; and

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

1.3 Data to be used

1.3.1 The selection of data to be used for the calculation of the usability factor must be based on
reliable wind distribution statistics that extend over as long a period as possible, preferably of
not less than five years. The observations used must be madstagifght times daily and
spaced at equal intervals of time. Some allowance for gusty conditions must be made as follows:

(a) Wind statistics used for the calculation of the usability factor are normally available in
ranges of speed and direction, and theuescy of the results obtained depends, to a
large extent, on the assumed distribution of observations within these ranges. In the
absence of any sure information as to the true distribution, it is usual to assume a
uniform distribution since, in relaticio the most favourable runway orientations, this

generally results in a slightly conservative usability factor.

(b) The maximum mean crosswind components refer to normal circumstances. There are
some factors which may require that a reduction of those maximum values be taken into
account at a particular aerodrome. These inciude

(i) the wide variations which may exist, mandling characteristics and maximum
permissible crosswind

(i) components, among diverse types of aeroplanes (including future types) within
each of the three groups given in 1.2.1 above;

(iif) prevalence and nature of gusts;
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(iv) prevalence and nature of turbulence;

(v) the availability of a secondary runway;

(vi) the width of runways;

(vii) the runway surface conditiods water, snow and ice on the runway materially
reduce the allowable crosswind component; and

(viii) the strength of the wind associated with the limiting crosswind
component.

2. Location of threshold

2.1 A threshold must be located at the extremity of a runway unless operational considerations
justify the choice of another location.

2.2 Factors to be considered in the siting of a threshold include:

(a) thethreshold is normally located at the extremity of a runway, if there are no obstacles
penetrating above the approach surfgce

(b) the height of the ILS reference datum and/or MLS approach reference datum; and

(c) the obstacle clearance limitsin determining tht no obstacles penetrate above the
approach surface, account must be taken of mobile objects (vehicles on roads, trains,
etc.) at least within that portion of the approach area within 1 200 m longitudinally from
the threshold and of an overall width oft tess than 150 m.

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

the rurway end safety area as appropriate.
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24

2.5

2.6

2.7

2.8

Compliance Note. Guidance on factors which may be considered in the determination of the

location of a displaced threshold is provided in paragraphs 2.4 to 2.8 below.

A runway may be displacad

(a) if an object exteds above the approach surface and the object cannot be removed;
(b) to meet the obstacle limitation objectives, the threshold may be displaced down the
runway for the distance necessary to provide that the approach surface is cleared of

obstacles.

Factos to be considered in the determination of the location of a displaced threshold include:

(a) the types of aeroplanes which the runway is intended to serve;

(b) the limiting visibility and cloud base conditions under which the runway will be used;
(c) the position bthe obstacles in relation to the threshold and extended centre line; and
(d) in the case of a precision approach runway, the significance of the obstacles to the

determination of the obstacle clearance limit.

Notwithstanding the consideration lainding distance available, the selected position for the
threshold must not be such that the obstacle free surface to the threshold is steeper than 3.3 per

cent where the code number is 4 or steeper than 5 per cent where the code number is 3.

In the event of a threshold being located according to the criteria for obstacle free surfaces in
paragraph 2.5 above, the obstacle marking requirements of must continue to be met in relation

to the displaced threshold.

Depending on the length of the gliacement, the runway visual range at the threshold could
differ from that at the beginning of the runway for taés. The use of red runway edge lights
with photometric intensities lower than the nominal value of 10 000 cd for white lights increases
tha phenomenon. The impact of a displaced threshold orofikeinima must be assessed by

the aerodrome operator.
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3.1

3.11

3.2

3.2.1

Actual length of runways

Primary runway

Except as provided in 3.3 below, the actual runway length to be provided for a primagyr

must be adequate to meet the operational requirements of the aeroplanes for which the runway
is intended and must be not less than the longest length determined by applying the corrections
for local conditions to the operations and performance cteaistics of the relevant aeroplanes.

Compliance Note 1. This specification does not necessarily mean providing for operations by

the critical aeroplane at its maximum mass.

Compliance Note 2. Both takdf and landing requirements need to be considlerhen
determining the length of runway to be provided and the need for operations to be conducted in

both directions of the runway .

Compliance Note 3. Local conditions that may need to be considered include elevation,

temperature, runway slope, humidand the runway surface characteristics.

Secondary runway

The length of a secondary runway must be determined similarly to primary runways except that
it needs only to be adequate for those aeroplanes which require to use that secondary runway in
addition to the other runway or runways in order to obtain a utyaaittor of at least 95 per

cent.
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3.3

3.3.1

3.3.2

3.3.3

3.34

3.35

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 or 3.2 above, as appropriate, may Isédereal
satisfactory, but in such a case any combination of runway, stopway and clearway provided
must permit compliance with the operational requirements for-d#kand landing of the
aeroplanes the runway is intended to serve.

The decision t@rovide a stopway and/or a clearway as an alternative to an increased length of
runway will depend on the physical characteristics of the area beyond the runway end, and on
the operating performance requirements of the prospective aeroplanes. The rtwopvegy s

and clearway lengths to be provided must be determined by the aeroplaof petéormance,

taking into account the landing distance required by the aeroplanes using the runway to ensure
that adequate runway length is provided for landing. Thgtteof a clearway, must not exceed

half the length of takeff run available.

The runway, stopway and clearway lengths provided at the aerodrome must be adequate for the
aeroplane requiring the longest tadi¢ and acceleratstop distances, takingto account its

takeoff mass, runway characteristics and ambient atmospheric conditions.

In case economic considerations preclude the provision of stopway and, as a result, only runway
and clearway are to be provided, the runway length (negldetigng requirements) must be
equal to the accelerastop distance required or the tadi® run required, whichever is the
greater. The takeff distance available will be the length of the runway plus the length of

clearway.

The minimum runwaydngth and the maximum stopway or clearway length to be provided may
be determined as follows, from the data in the aeroplane flight manual for the aeroplane

considered to be critical from the viewpoint of runway length requirements:
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(a) if a stopway is ecommically possible, the lengths to be provided are those for the
balanced field length. The runway length is the taeun required or the landing
distance required, whichever is the greater. If the accelstepedistance required is
greater than the nway length so determined, the excess may be provided as stopway,
usually at each end of the runway. In addition, a clearway of the same length as the

stopway must also be provided,;
(b) if a stopwayis not to be provided, the runway length is the landing distance required,
or if it is greater, the accelerastop distance required, which corresponds to the lowest

practical value of the decision speed. The excess of thefhHistance required over

the runway length may be provided as clearway, usually at each end of the runway.

3.3.6 A clearway may in certain circumstances be considered where theftakstance required for

all engines operating exceeds that required for the engine failure case

3.3.7 A stopway must be designed to withstand at least a certain number of loadings of the aeroplane
which the stopway is intended to serve without inducingcgtral damage to the aeroplane.

4. Width of runway

4.1 The width of a runway must et less than the appropriate dimension specified in the following

tabulation:

108



TECHNICAL STANDARDS

K‘X NamibiaCivil AviationAuthority - (NAMCATYS)
N A Safety Division

Part139 Aerodromes

Table 101:Width of Runway

Outer Main Gear Wheel Span (OMGWS)
Code number | Up to but not 4.5 m up to but not | 6 m up to but not | 9 m up to but not
including 4.5 m | including 6 m including 9 m including 15 m
12 18 m 18 m 23 m T
22 23 m 23 m 30 m T
3 30m 30m 30m 45 m
4 i i 45m 45m

a. The width of a precision approach runway must not be less tham®@m the code number is
or 2.

Compliance Note 1. The combinations of code nhumbers and OMGWS for which widths are

specified have been developed for typical aeroplane characteristics.
The factors affecting runway widths are:

a) deviation of an aeroplane from the centre line at touchdown;
b) cross wind conditions;

c) runway surface contamination (e.g rain, snow, slush or ice)
d) rubber deposits;

e) crab landing approaches used in crasmd conditions;

f) approach speeds used;

g) visibility; and

h) Human Factors.

5. Minimum distance between parallel runways

5.1  Where parallel noinstrument runways are intended for simultaneous use, the minimum

distance between their centre lines must be:
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1 210 m where the higher code number is 3 or 4;
I 150 m where the higher code number is 2; and
T 120 m where the higher code nioen is 1.

5.2 Where parallel instrument runways are intended for simultaneous use, subject to conditions

specified below the minimum distance between their centre lines must be:

I 1035 m for independent parallel approaches;
1 915 m for dependent parallel approaches;
1 760m for independent parallel departures;

T 760 m for segregated parallel operations;

except that:

(a) for segregated parallel operations the specified minimum distance:
(i) may be decreased by 30 m for each 150 m that the arrival runway is staggered toward
the ariving aircraft, to a minimum of 300 m; and
(i) must be increased by 30 m for each 150 m that the arrival runway is staggered away
from the arriving aircraft
(b) forindependent parallel approaches, combinations of minimum distances and associated
conditions mg be applied when it is determined that such combinations would not

adversely affect the safety of aircraft operations.

6. Slopes on runways

6.1 Longitudinal slopes

6.1.1 The slope computed by dividing the difference between the maximum and minimum elevation

along the runway centre line by the runway length must not exceed:

T 1 per cent where the code number is 3 or 4; and
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1 2 per cent where the code number is 1 or 2

6.1.2 Along no portion of a runway must the longitudinal slope exceed:

1 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 must not exceed 0.8 per cent;

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

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

6.2 Longitudinal slopehanges

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

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

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

6.2.2 The transition from one slope to dher must be accomplished by a curved surface with a rate

of change not exceeding:

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

1 0.2 per cent per 30 m (minimum radius of curvature of 15 000 m) where thawobder
is 3; and

1 0.4 per cent per 30 m (minimum radius of curvature of 7 500 m) where the code number

is1or?2.

6.2.3 When a runway is planned that will combine the extreme values for the slopes and changes in
slope permitted, a study must be made guemthat the resulting surface profile will not hamper

the operation of aeroplanes.
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6.3 Sight distance

6.3.1 Where slope changes cannot be avoided, they must be such that there will be an unobstructed

line of sight from:

T 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 theedetter is C, D, E or F;

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
I any point 1.5 m above a runway to all other points 1.5 m aboveuttveay within a

distance of at least half the length of the runway where the code letter is A.

Compliance Note. Consideration will have to be given to providing an unobstructed line of sight
over the entire length of a single runway wheffellklength 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

6.4 Distance between slope changes

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

less than:

(a) the sum of the absolute humerical values of the correspondjpey changes multiplied

by the appropriate value as follows:

I 30 000 m where the code number is 4;

I 15 000 m where the code number is 3; and
T 5000 m where the code numberis 1 or 2; or
(b) 45 m;

whichever is greater.
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6.5

6.5.1

6.5.1

7.1

Compliance Note. Guidance on implemegtihis specification is given in Attachment A to
NAM-CATSAH, Subpart 4.

Transverse slopes

To promote the most rapid drainage of water, the runway surface may, 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 transhgsenust ideally

be:

1 1.5 per cent where the code letter is C, D, E or F; and

1 2 per cent where the code letter is A or B;
but in any event must not exceed 1.5 per cent or 2 per cent, as applicable, nor be less than 1 per
cent except at runway or taxiwantersections where flatter slopes may be necessary.

For a cambered surface the transverse slope on each side of the centre line must be symmetrical.

Compliance Note. On wet runways with crosswind conditions the problem of aquaplaning from

poor drairage is apt to be accentuated.

The transverse slope may be substantially the same throughout the length of a runway except at
an intersection with another runway or a taxiway where an even transition must be provided

taking account of the need fadeguate drainage.

Strength of runways

A runway must be capable of withstanding the traffic of aeroplanes the runway is intended to

serve.

10-13



1Z 1\
> \
>

TECHNICAL STANDARDS

NamibiaCivil AviationAuthority - (NAMCATYS)
Safety Division

Part139 Aerodromes

8.1

8.2

8.3

8.4

8.5

8.6

139.10.3

11

Surface of runways

The surface of a runway must be constructed without irregularities that would impair the runway
surface friction characteristics or otherwise adversely affect theotbla landing of an

aeroplane.

A paved runway must be so constructed or resurfaaedo provide surface friction

characteristics at or above the minimum friction level set by the aerodrome operator.

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

Measurements of the surface friction characteristics of a new or resurfaced paved runway must

be made with a continuous friction measuring device using\siting features

The average surface texture depth nea surface must be not less than 1.0 mm

When the surface is grooved or scored, the grooves or scorings may be either perpendicular to

the runway centre line or parallel to nparpendicular transverse joints, where applicable.

Runway shoulders

Introduction

Runway shoulders must be provided for a runway where the code letter is D, E or F.
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2.1

3.1

4.1

51

Width of runway shoulders

For aeroplanesvith OMGWS from 9 m upto but not including 15 m the runway shoulders
must extend symmetrically on each side of the runway so that the overall width of the runway
and its shoulders is not less than:

1 60 m where the code letter is D or E;
1 60 m wlere the code letter is F with twor threeengined aeroplanes; and

T 75 m where the code letter is F with four (or meeayjined aeroplanes.

Slopes on runway shoulders

The surface of the shoulder that abuts the runway must be flush withrthee of the runway

and its transverse slope must not exceed 2.5 per cent.

Strength of runway shoulders

The portion of a runway shoulder between the runway edge and a distance of 30 m from the
runway centreline must be prepared or constructedssto 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.

Surface of runway shoulders

A runway shoulder must be prepared or constructed so as to resist erosion and the

ingestion of the surface material by aeroplane engines.
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5.2 Runway shoulders for code letter F aeroplanes must be paved to a minimum overall width of

runway andshoulder of not less than 60 m.

139.10.4 Runway turn pads

1. Introduction

1.1 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 must be provided to facilitate-dety8@e turn of

aeroplanes. See typical turn pad layout in the Figure 10.1 below:

Figure 10.1 Typical turn pad layout
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1.2

1.3

14

15

1.6

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 must be provided to facilitate-detf§@e turn o

aeroplanes.

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.

The intersection angle of tmenway turn pad with the runway must not exceed 30 degrees.

The nose wheel steering angle to be used in the design of the runway turn pad must not exceed

45 degrees

The design of a runway turn pad must be such that, when the cockpit of thamefopwhich

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 must be not less than that given
by the following tabulation:

Table 102: Width of Turn pad

OMGWS

Upto butnot | 4.5 m up to but not 6 m up to but not 9 m up to but not

including 4.5 m| including 6 m including 9 m including 15 m

Clearance 1.50 m 2.25m 3 mfor 4 n? 4m

a.
b.

If the turn pad is intended to be used by aeroplanes with a wheel base less than 18 m.
If the turn pad is intended to be used by aeroplanes with a wheel base equal to or greatg

m.
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2.1

3.1

4.1

4.2

Note. Wheel base means the distance from the nose gear to thetigeaentre of the main

gear.

Slopes on runway turn pads

The longitudinal and transverse slopes on a runway turn pad must be suffigieevent the
accumulation of water on the surface and facilitate rapid drainage of surface water. The slopes

must be the same as those on the adjacent runway pavement surface.

Strength of runway turn pads

The strength of a runway turn pad mhbetat 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.

Compliance Note. Whe 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

The surface of aunway turn pad must not have surface irregularities that may cause damage to

an aeroplane using the turn pad.

The surface of a runway turn pad may be so constructed or resurfaced as to provide surface

friction characteristics at least equathat of the adjoining runway
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5.1

5.2

Shoulders for runway turn pads

The runway turn pads must 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.

Compliance Note. As 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

shouldes.

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

139.10.5 Runway strips

1.

11

2.1

Introduction

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

Length of runway strips

A strip must extend before the threshold and beyond the end of the runway or stopway for a

distance of at least:

1 60 m where the code number is 2, 3 or 4;

T 60 m where the code number is 1 and the runway is an instrument one; and
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3.1

3.2

3.3

T 30 m where the code numbsrl and the runway is a némstrument one

Width of runway strips

A strip including a precision approach runway must, wherever practicable, extend laterally to a

distance of at least:

I 140 m where the code number is 3 or 4; and
T 70 m where theode 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.

A strip including a nofprecision approach runway must extend laterally to a distance of at least:

1 140 m where the code number is 3 or 4; and
1 70 m where the code number is 1 or 2;
on each side of the centre line of the runway and its extended ceattierbaghout the length

of the strip.

A strip including a nosinstrument runway must 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:

1 75 m where the codaumber is 3 or 4;
1 40 m where the code number is 2; and

1 30 m where the code number is 1.
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4.1

4.2

51

5.2

Objects on runway strips

An object situated on a runway strip which may endanger aeroplanes must be regarded as an

obstacle and must, as far as practieabk removed.

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

(a) within 77.5 m of the runway centlime of a precision approach runway category |, Il
or Il where the code number is 4 and the code letter is F; or

(b) within 60 m of the runway centre line of a precision approach runway category |, Il or
Il where the code number is 3 or 4; or

(c) within 45 mof the runway centre line of a precision approach runway category | where

the code number is 1 or 2.

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

Grading of runway strips

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

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

1 40 m where the code number is 1 or 2;
from the centre line of the runway and its extended centre line must provide a graded area f
aeroplanes which the runway is intended to serve in the event of an aeroplane running off the

runway.

That portion of a strip of a nenstrument runway within a distance of at least:
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5.3

54

5.5

6.1

6.1.1

6.2

1 75 m where the code number is 3 or 4;

T 40 m where the code numbis 2; and

T 30 m where the code number is 1;
from the centre line of the runway and its extended centre line must provide a graded area for
aeroplanes which the runway is intended to serve in the event of an aeroplane running off the

runway.

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

That portion of a strip to at least 30 m before the start of a runway must be prepared against

blast erosion in order to protect a landing aeroplane from the danger of an exposed edge.

Where the areas in 5.4 above have paved surfaces, they mul toeveithstand the occasional

passage of the critical aeroplane for runway pavement design.

Slopes on runway strips

Longitudinal slopes

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

1 1.5 per cent where éhcode number is 4;

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

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

Longitudinal slope changes
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6.2.1

6.3

6.3.1

6.3.2

7.1

7.2

Slope changes on that portion of a strip to be graded must be as gradual as practicable and abrupt

changs or sudden reversals of slopes avoided.

Transverse slopes

Transverse slopes on that portion of a strip to be graded must be adequate to prevent the

accumulation of water on the surface but must not exceed:

1 2.5 per cent where the code number is 3 or 4; and

1 3 per cent where the code number is 1 or 2;
except thato facilitate drainage the slope for the first 3 m outward from the runway, shoulder
or stopway edge must be negative as measured in the direction away from the runway and may
be as great as 5 per cent.

The transverse slopes of any portion of gdteyond that to be graded must not exceed an

upward slope of 5 per cent as measured initfeetibn away from the runway.

Strength of runway strips

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

1 75 m where the code number is 3 or 4; and

T 40 m where the code number is 1 or 2;
from the centre line of the runway and its extended centre line must be so prepared or
constrieted as to minimize hazards arising from differences in-hmsding capacity to
aeroplanes which the runway is intended to serve in the event of an aeroplane running off the

runway.

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

1 75 m where the code number is 3 or 4;
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1 40 m where the code number is 2; and

T 30 m where the code number is 1;
from the centre line of the runway and its extendedtreeline must be so prepared or
constructed as to minimize hazards arising from differences inbeadng capacity to
aeroplanes which the runway is intended to serve in the event of an aeroplane running off the
runway.

139.10.6 Runway end safety areas

11

1.2

2.1

Introduction

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

1 the code numberis 3 or 4; and

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

A runway end safety area may be provided at eadof a runway strip where the code number

is 1 or 2 and the runway is a rovstrument one.

Dimensions of runway end safety area

A runway end safety area must extend from the end of a runway strip to a distance of at least 90

m where:

1 the code number is 3 or 4; and

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

If an arresting system is installed, the above lemg#ly be reduced, based on the design

specification of the system, subject to acceptance by the State.
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2.2 A runway end safety area may, as far as practicable, extend from the end of a runway strip to a

distance of at least:

I 240 m where the code number3 or 4; or a reduced length when an arresting system is
installed;

1 120 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

1 30 m where the code number is 1 or 2 and thevay is a hosinstrument one.

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

2.4 The width of a runway end safety area must, wherever practicable, be equal to that of the graded

portion of the associatedmway strip.

3. Objects on runway end safety areas

3.1 An object situated on a runway end safety area which may endanger aeropghesregarded

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

4, Clearing and grading of runway end safety areas

4.1 When provided, a runway end safety area must provide a cleared and graded area for aeroplanes
which the runway is intended serve in the event of an aeroplane undershooting or overrunning

the runway.

Note. The surface of the ground in the runway end safety area does not need to be prepared to

the same quality as the runway strip
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5.1

511

52

521

53

531

6.1

Slopes on runway end safety areas

Introduction

The slopes of a runway end safety area may be such that no part of the runway end safety area

penetrates the approach or tadfeclimb surface.

Longitudinal slopes

The longitudinal slopes of a runway end safety area nuigixteed a downward slope of 5 per
cent. Longitudinal slope changes must be as gradual as practicable and abrupt changes or sudden
reversals of slopes avoided

Transverse slopes

The transverse slopes of a runway end safety area must not exceedvard or downward

slope of 5 per cent. Transitions between differing slopes must be as gradual as practicable.

Strength of runway end safety areas

A runway end safety area where provided, must 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 firefightingleghic
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139.10.7 Clearways

11

2.1

3.1

4.1

4.2

Location of clearways

The origin of a clearway where provided must be at the end of theffake available.

Length of clearways

The length of a clearway must not exceed half the length of thetaken available.

Width of clearways

A clearway must extend laterally to a distance of at least 75 m on each side of the extended

centre line of the runway.

Slopes on clearways

The ground in a clearway must not project above a plane havingnardiplope 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 tb# take

available.

Abrupt upward changes in slope must be avoided when the slope on the ground in a clearway

is relatively small or when the mean slope is upward. In sitghtions, in that portion of the
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5.1

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 must generally conformittv those of the runway with which the clearway is

associated.

Objects on clearways

An object situated on a clearway which may endanger aeroplanes in the air must be regarded as

an obstacle and must be removed.

139.10.8 Stopways

11

2.1

Width of stopways

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

Slopes on stopways

Slopes and changes in slope on a stopway, and the transition from a runway to a stopway, must

comply with the specifications fahe runway with which the stopway is associated except that:

(a) the limitation of a 0.8 per cent slope for the first and last quarter of the length of a
runway need not be applied to the stopway; and

(b) at the junction of the stopwaand 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.
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3. Strength of stopways

3.1 A stopway must be prepared or construceds to be capable, in the event of an abandoned
takeoff, of supporting the aeroplane which the stopway is intended to serve without inducing
structural damage to the aeroplane.

4, Surface of stopways

4.1 The surface of a paved stopway must be sotnaied or resurfaced as to provide surface
friction characteristics at or above those of the associated runway.

139.10.9 Radio altimeter operating area

1. Introduction

1.1 When provided, a radio altimeter operating area must be establishedpire-theeshold area

of a precision approach runway.

2. Length of the area

2.1 A radio altimeter operating area must extend before the threshold for a distance of at least 300

m.
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3.1

4.1

Width of the area

A radio altimeter operating area, must 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 aeronasitidgl indicates that such

reduction would not affect the safety of operations of aircraft.

Longitudinal slope changes

On aradio altimeter operating area, slope changes must be avoided or kept to a minimum. Where
slope changes cannot be avoided,glope changes must be as gradual as practicable and abrupt
changes or sudden reversals of slopes avoided. The rate of change between two consecutive

slopes must not exceed 2 per cent per 30 m.

139.10.10 Taxiways

1.

1.1

1.2

1.3

Introduction

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

Sufficient entrance and exit taxiways for a runway may be provided to expedite the movement
of aeroplanes to and from the runway and provision of rapid exiwdagx considered when

traffic volumes are high.

The design of a taxiway must be such that, when the cockpit of the aeroplane for which the

taxiway is intended remains over the taxiway cefitre markings, the clearance distance
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between the outer main wheel of the aeroplane and the edge of the taxiway must be not less than

that given by the following tabulation:

Table 10.3: Taxiway clearance distances

OMGWS
Up to butnot | 4.5 m up to but no| 6 m up to but nol 9 m up to but not
including 4.5 m| including 6 m including 9 m including 15 m
Clearance 1.50 m 2.25m 3maPtor4nf 4m

a. On straight portions.
b.On curved portions if the taxiway is intended to be used by aeroplanes with a wheel bas

than 18 m.
c. On curved portions if the taxiway is intended to be used by aeroplanes with a whes|uzdte

or greater than 18 m.

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

gear.

2. Width of taxiways

2.2 A straight portion of a taxiway must have a width of not less than that given bylltdveing

tabulation:
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Table 104: Taxiways width

OMGWS
Up to but not | 4.5 m up to but no| 6 m up to but noj 9 m up to but not
including 4.5| including 6 m including 9 m including 15 m
m

Taxiway width 7.5m 10.5m 15m 23m

Taxiway curves

Changes in direction of taxiways must be as few and small as possible. The radii of the curves
must be compatible with the manoeuvring capability and normal taxiing speeds of the
aeroplanes for which the taxiway is intended. The design of the curve masttbthat, 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 must not

be less than those specified in 1.3 above.
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TaxiwayT
width X

Location of taxiway ce
line markings (see 5.2

Location of taxiway ce
line linhts (cpe 5 R 17

Minimum whee

clearance (see 3.

Thefigure shoven example of taxiwageningpachieve
the specified whelgarancesntaxiway curvésee3.9.5).
Guidance mateoakuitablelimensionsggven ithe
Aerodrome Design Mafiat 9157part 2.

Note. The figure shows an example of taxiway widening to achieve the specified wheel

Figure 10.2: Taxiway curve

clearances on taxiway curves.
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4.1

5.1

Junctions and intersections

To facilitate the movement of aeroplangdets may be provided at junctions and intersections
of taxiways with runways, aprons and other taxiways. The design of the fillets must ensure that
the minimum wheel clearances specified in paragraph 1.3 are maintained when aeroplanes are

manoeuvringhrough the junctions or intersections.

Compliance Note. Consideration will have to be given to the aeroplane datum length when

designing fillets.

Taxiway minimum separation distances

The separation distance between the centre line of a taximéyhe centre line of a runway,

the centre line of a parallel taxiway or an object must not be less than the appropriate dimension
specified in the Table 10.5 below, except that it may be permissible to operate with lower
separation distances at an drigtaerodrome if an aeronautical study indicates that such lower
separation distances would not adversely affect the safety or significantly affect the gegularit

of operations of aeroplanes.

Table 105 Taxiway minimum separation distances

Distance between taxiway centre line Taxiway | Taxiway, | Aircraft | Aircraft
and runway centre line (metres) centre | other than| stand stand
Instrument runways | Non-instrument runways lineto | aircraft taxilane | taxilane
Code | Code number Code number taxiway | stand centre centre line
letter |1 | 2 3 4 1 2 3 4 centre |taxilane, |line to| to object
line centre line| aircraft | (metres)
(metres) | to object | stand
(metres | taxilane
centre
line

10-34



TECHNICAL STANDARDS

/‘X NamibiaCivil AviationAuthority - (NAMCATYS)
N A Safety Division

Part139 Aerodromes

(metres

@ (2|3 (@ |66 [((7) [(®) 9) (10) (11) (12) (13)
)

A 777, |- - 375 (475 |- - 23 15.5 19.5 12
7. 15
5

B 8 |82 |- - 42 52 87 - 32 20 28.5 16.5
2

C 8 |88 | 158|158 |48 58 93 93 44 26 40.5 22.5
8
- |- 166 | 166 | - - 101 101 63 37 59.5 33.5

E - |- 172|172 | - - 107.5 | 107.5 |76 43.5 72.5 40

5 |.5
F - |- 180 | 180 | - - 115 115 91 51 87.5 47.5

Note 1. The separation distances shown in columns (2) to (9) represent ordinary combinations of runy

taxiways.

Note 2. The distances in columns (2) to (9) do not guarantee sufficient clearance behind a holding &er
permit the passing of another aeroplane on a parallel taxiway. An aeronautical study on the minimum

separation distances will be required to ensure operational safety.

6. Slopes on taxiways

6.1 Longitudinal slopes

6.1.1 The longitudinal ®pe of a taxiway must not exceed:
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1.5 per cent where the code letter is C, D, E or F; and

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

6.2 Longitudinal slope changes

Where slope changes on a taxiway cannot be avoided, the transition from one slope to another slope

must be accomplished by a curved surface with a rate of change not exceeding:

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

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

6.3 Sight distance

6.3.1 Where a change in slope onaitvay cannot be avoided, the change must be such that, from
any point:

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

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

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

6.4 Transverse slopes

6.4.1 The transverse slopes of a taxiway must be sufficient to prevent the accumulation of water on

the surface of the taxiway but must not exceed:

1.5 per cent wheréag code letter is C, D, E or F; and
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7.1

8.1

8.2

1 2 per cent where the code letter is A or B.

Strength of taxiways

The strength of a taxiway must 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 higtiesses than the runway it serves.

Surface of taxiways

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

The surface of a paved taxiway must be so constructed or resurfaced as to prozie suit

surface friction characteristics

Rapid exit taxiways
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TAXIWAY - — - — - — - — e

— Intersection angle

Figure 10.3: Rapid exit taxiway

9.1  Arapid exit taxiway must be designed with a radius of-uffrcurve of at least:

1 550 m where the code number is 3 or 4; and

1 275 m where the code numberis 1 or 2;

to enable exit speeds under wet conditions of:

1 93 km/h where the code number is 3 or 4; and

1 65 km/h where the code number is 1 or 2.

9.2 The radius of the fillet on the inside of the curve at a rapid exit taxiway must be sufficient to

provide a wideng taxiway throat in order to facilitate early recognition of the entrance and turn
off onto the taxiway.
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9.3

9.4

10.

10.1

10.2

10.3

A rapid exit taxiway must include a straight distance after thedfiraurve sufficient for an

existing aircraft to come to a full stop clearanfy intersecting taxiway.

The intersection angle of a rapid exit taxiway with the runway may not be greater than 45° nor

less than 25° and preferably must be 30°.

Taxiways on bridges

The width of that portion of a taxiway bridge capable of supporting aeroplanes, as measured
perpendicularly to the taxiway centre line, must not be less than the width of the graded area of
the strip provided for that taxiway, unless a proven methodexBlatestraint is provided which

must not be hazardous for aeroplanes for which the taxiway is intended

Access must be provided to allow rescue and firefighting vehicles to intervene in both directions
within the specified response time to the Iatgaeroplane for which the taxiway bridge is
intended.

A bridge must 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.

139.10.11 Taxiway shoulders

1.1

Straight portions of a taxiway where the code letter is C, D, E or F must 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:

1 44 m where the code letter is F;
1 38 m where the code letter is E;

1 34 m where the code letter is D; and
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1.2

1 25 m where the code letter is C.

On taxiway curves and on junctions or intersections where increased pavement is provided, the

shoulder width must bieot less than that on the adjacent straight portions of the taxiway.

When a taxiway is intended to be used by turgingined aeroplanes, the surface of the taxiway
shoulder must be so prepared as to resist erosion and the ingestion of the suddaakbyat

aeroplane engines.

139.10.12 Taxiway strips

11

2.1

3.1

General

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

Width of taxiway strips

A taxiway strip must 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
10.5, column 11.

Objects on taxiway strips

The taxiway stp must provide an area clear of objects which may endanger taxiing aeroplanes.
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4, Grading of taxiway strips

4.1 The centreportion of a taxiway strip must provide a graded area to a distance from the centre

line of the taxiway of not less than that given by the following tabulation:

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

T 11 m where the OMGWS is 4.5 m up tat Imot including 6 m

T 12.50 m where the OMGWS is 6 m up to but not including 9 m

1 18.50 m where the OMGWS is 9 m up to but not including 15 m, where the code letter is
D

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

1 22m where the OMGWS is 9 m up to but not including 15 m, where the code letter is F

5. Slopes on taxiway strips

5.1 The surface of the strip must be flush at the edge of the taxiway or shoulder, if provided, and

the graded portion must not have an upward transverse slope exceeding:

T 2.5 per cent for strips where the code letter is C, D, E or F; and
T 3 per cent for strip 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 must not exceed 5 per cent

measured with referen¢e the horizontal.

5.2 The transverse slopes on any portion of a taxiway strip beyond that to be graded must not exceed

an upward or downward slope of 5 per cent as measured in the direction away from the taxiway.
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139.10.13 Holding bays,runway-holding positions, intermediate holding positions and road

11

1.2

1.3

14

15

2.1

holding positions

Introduction

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

A runway-holding position or positions must 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 taxioute.

A runway-holding position must 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

An intermediate blding position may be established on a taxiway at any point other than a

runway-holding position where it is desirable to define a specific holding.limit

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

Location

The distance between a holding bay, rumhiaiding position established at a taxiway/runway
intersection or roatholding position and the centre line of a runway must be in accordance with
Table 10.6 and, in the case of a precision approawhay, such that a holding aircraft or vehicle

will not interfere with the operation of radio navigation aids.
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Table 106 Minimum distance from the runway centre linatbolding bay, runwaynolding position

or road-holding position

Type  of

runway

Code number

Non-

instrument

30 m

40 m

75m

75m

Non-
precision

approach

40m

40 m

75 m

75 m

Precision
approach

category |

60 nf

60 nf

90 nfP

90 n7be

Precision
approach
categories
Il and Il

90 nfP

90 nbe

Takeoff

runway

30 m

40 m

75 m

75m

contained in 2.1 above

a. If a holding bay, runwalgolding position or roatholding position is at a lower elevatiq
compared to the threshold, the distance may be decreased 5 m for every metre the bay ¢

position is lower than the threshold, contingent upon not miffanthe inner transitional surfac
b. This distance may need to be increased to avoid interference with radio navigatiq

particularly the glide path and localizer facilities. Information on critical and sensitive arn

Note .The distance of 90 m for code number 3 or 4 is based on an aircraft with a tail he

20 m, a distance from the nose to the highest part of the tail of 52.7 m and a nose height
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holding at an angle of 45° or more with respect to the runwayedinie, being clear of thg

obstacle free zone and not accountable for the calculation of OCA/H.

Note . The distance of 60 m for code number 2 is based on an aircraft with a tail height
a distance from the nose to the highest part of the t&24d® m and a nose height of 5.2
holding at an angle of 45° or more with respect to the runway centre line, being clear
obstacle free zone.

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

Note. The distance of 107.5 m for codeniber 4 where the code letter is F is based or
aircraft with a tail height of 24 m, a distance from the nose to the highest part of the tail ¢
m and a nose height of 10 m holding at an angle of 45° or more with respect to the runwa

line, being clear of the obstacle free zone.

2.2 At elevations greater than 700 m (2 300 ft) the distance of 90 m specified in Table 10.6 for a

precision approach runway code number 4 must be increased as follows:

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

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

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

2.3 If a holding bay, runwajolding position or roatholding position for a precision approach
runway code number 4 is at a greater elevation compared to the threshold, the distance of 90 m
or 107.5 m, as appropriate, specified in Table 10.6 must be funtteased 5 m for every metre

the bay or position is higher than the threshold.
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2.4 The location of a runwafiolding position established in accordance with 1.3 above must be
such that a holding aircraft or vehicle will not infringe the obstacle free appeyach surface,
takeoff climb surface or ILS/MLS critical/ sensitive area or interfere with the operation of radio

navigation aids

139.10.14 Aprons

1. Introduction

1.1 Aprons may be provided where necessary to permit themmoff-loading of passengers, cargo
or mail as well as the servicing of aircraft without interfering with the aerodrome traffic.

2. Size of aprons

2.1 The total apron area must be adequate to permit expeditious handling of the aerodrome traffic

at its maxinum anticipated density.

3. Strength of aprons

3.1 Each part of an apron must 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 ahigher density of traffic and, as a result of slow moving or stationary aircraft, to higher

stresses than a runway
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4.1

4.2

5.1

Slopes on aprons

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

On an aircraft stand the maximum slope mustaxceed 1 per cent.

Clearance distances on aircraft stands

An aircraft stand must 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 3m
B 3m
C 45m
D 7.5m
E 7.5m
F 7.5m

When special circumstances so warrant, these clearances may be reduced-at airuoaé

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
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(b) over any portion of thetand provided with azimuth guidance by a visual docking
guidance system.

139.10.19solated aircraft parking position

1.1  Anisolated aircraft parking position must be designated or the aerodrome control tower must
be advised of an area or arsa#table 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.

1.2 The isolated aircraft parking position must be located at thémum distance practicable and
in any case never less than 100 m from other parking positions, buildings or public areas, etc.
Care must be taken to ensure that the position is not located over underground utilities such as
gas and aviation fuel and, toet extent feasible, electrical or communication cables.
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SUBPART 11- OBSTACLE RESTRICTION AND REMOVAL

139.11.2 Erection of obstacles

(1)

(@)

(3)

(4)

(5)

The erection or growth of abstacle at or in the vicinity of an aerodrome, must not be permitted
where the obstacle may prevent an aircraft operation from being conducted safely or the

aerodrome from being usable.

Buildings or other objects which will constitute an obstructiorpotential hazard to aircraft
moving in the navigable air space in the vicinity of an aerodrome, or navigation aid, or which
will adversely affect the performance of the radio navigation or instrument landing systems,
may not be erected or allowed to a@mto existence without the prior written approval of the
Executive Director and if erected in the absence of approval are liable to forced removal without
right of compensation.

No building or object higher than 45 metres above the aerodrome eie\atin the case of a
water aerodrome, the normal level of the water, may be erected within a distance of 15
kilometres measured from the aerodrome reference point without written approval of the

Executive Director.

A person must not cause or perraity object, to penetrate the obstacle limitation surface,
without the written permission of the Executive Director, where the object may cause an
increase in an obstacle clearance altitude or in the height for an instrument approach procedure

or of any asociated visual circling procedure.

The object referred to in stiegulation (4) includes a new object or an extension of an existing

object above the obstacle limitation surface.
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(6) In the event of a conflict of interest between land use auttsdtid air space users, air safety

must be regarded as predominant and not to be compromised by land development projects or
other obstacles.

139.11.4 Obstacle limitation surfaces

1. Outer horizontal surface

1.1.In the existence of some Statsdnificant operational problems can arise from the erection of tall
structures in the vicinity of airports beyond the areas currently recognized in NAMCARs part 139
as areas in which restriction of new construction may be necessary. The operationationplic
fall broadly under the headings of safety and efficiency.

1.2.Safety implicationslt is particularly desirable to review carefully any proposal to erect high mass
or other skeletal structures in area which would otherwise be suitable for use biy airaréde
visual circuits, on arrival routes towards the airport or circuit, or on departure or missed approach
climb-paths. Avoidance by marking or lighting cannot be relied upon in view of this relatively
inconspicuous character of these structureseaslly in conditions of reduced visibility, and

notification of their existence will similarly not always guarantee avoidance.

1.3.Efficiency implicationslf tall structures are erected in or near areas otherwise suitable for instrument
approach proceduregjcreased procedures heights may need to be adopted, with consequent
adverse effects on regularity and on the duration of the approach procedure, such as the denial or
useful altitude allocations to aircraft in associated holding patterns. Such strowiyriesthermore
limit desirable flexibility for radar vectored initial approaches and the facility to turn en route during
the departure climb or missed approach.

11-2



//‘)" NamibiaCivil AviationAuthority - (NAMCATS)
M

TECHNICAL STANDARDS

Safety Division

AVIATION AUTHORITY

Part139 Aerodromes

1.4.In view of these potentially important operational considerations, the NCAA consides# dtbdie
to adopt measures to ensure that they have advance notice of any proposals to erect tall structures.
This will enable the NCAA to study the aeronautical implications and take such action as prescribed
in NAMCARSs part 139 to protect aviation intetgsin assessing the operational effect of proposed
new construction, tall structures would not be of immediate significance if they are proposed to be
located in:

a) an area already substantially obstructed by terrain or existing structures of eghieiglet
and

b) an area which would be safely avoided by prescribed procedures associated with navigational

guidance when appropriate.

1.5.As a broad specification for the outer horizontal surface, tall structures can be considered to be of
possible significance if they are both higher than 45m above local ground level, and higher than
150m above aerodrome elevation within a radius of 15 QffCime centre of the airport where the
runway code number is 3 or 4. The area of concern may need to be extended to coincide with the
obstacleaccountable areas of PANIPS for the individual approach procedures at the airport

under consideration.

2. Conical surface

2.1 Descriptioni Conical surfaceA surface sloping upwards and outwards from the periphery of

the inner horizontal surfacsee Figure 11.below.

2.2 Characteristics The limits of the conical surface must 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.
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2.3

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

periphery of the inner horizontal surface

3.

3.1

3.2

3.3

4.1

4.2

Inner horizontal surface

Degription 8 Inner horizontal surfaceA surface located in a horizontal plane above an

aerodrome and its envirgreee Figure 11.3 below.

Characteristice®d The radius or outer limits of the inner horizontal surface must be measured
from a reference pot or points established for such purpose.

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

Approach surface

Descriptiond Approach surfaceAn inclined plane or combination of planes preceding the

thresholdsee Figure 1B below.

Characteristic®d The limits of the approach surface must 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 must be varied when lateral offset, offset or curved approaches are

utilized, specifically, two sides originating at the ends of the inner edge and diverging
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4.3

4.4

5.1

5.2

6.1

uniformly at a specified rate from the extended centre line of the lateral, afffset or

curved ground track.

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

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

Inner approach surface

Description 8 Inner approach surfaceA rectangular portion of the approach surface
immediately preceding the threshold, séguFe 11.3 below.

Characteristic®d The limits of the inner approach surface must 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 bétinner edge and extending parallel to the vertical
plane containing the centre line of the runway; and

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

Transitional surface

Descriptiond Transitional surfaceA complex surface along the sidetbé strip and part of
the side of the approach surface, that slopes upwards and outwards to the inner horizontal
surface, see Figure 11.3 below.

115



TECHNICAL STANDARDS

NamibiaCivil AviationAuthority - (NAMCATYS)
Safety Division

Part139 Aerodromes

6.2

6.3

6.4

7.1

7.2

Characteristic®d The limits of a transitional surface must 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 approacurtace 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.

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

(a) along the side of the approach sagé equal to the elevation of the approach surface
at that point; and
(b) along the stripd equal to the elevation of the nearest point on the centre line of the

runway or its extension.

The slope of the transitional surface must be measured in aavettoe at right angles to the

centre line of the runway.

Inner transitional surface

Descriptior® Inner transitional surfaceA surface similar téhe transitional surface but closer

to the runway, see Figure 11.3 below.

Characteristic®d The limits of an inner transitional surface must 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 balkealgaudiace
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.
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7.3

7.4

8.1

8.2

8.3

The elevation of a point on the lowergedmust be:

(a) along the side of the inner approach surface and balked landing surieqeal to the
elevation of the particular surface at that point; and
(b) along the strip equal to the elevation of the nearest point on the centre line of the

runway or is extension.

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

Balked landing surface

Descriptiond Balked landing surfaceAn inclined plane located at a syfemd distance after

the threshold, extending between the inner transitional surface, see Figure 11.3 below.

Characteristiced The limits of the balked landing surface must comprise:

(a) an inner edge horizontal and perpendicular to the centreline afrivay 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 from the vertical plane containing the centre line of the runway; and

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

surface.

The elevation of the inner edge must be equal to the elevation of the runway centre line at the

location of the inner edge
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8.4

9.1

9.2

9.3

9.4

9.5

The slope of the balked landing surface must be measured in the vertical plane containing the

centre line of the runway.

Take-off climb surface

Descriptiond Takeoff climb surfaceAn inclined plane or other specified surface beyond the

end of aunway or clearway, see Figure 11.3 below.

Characteristiced The limits of the takeff climb surface must comprise:

(a) aninner edge horizontal and perpendicular to the centre line of the runway and located
either at a specified distance beyond the drideorunway 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 takeff track to a specified final widthnd continuing thereafter at that
width for the remainder of the length of the tak&climb surface; and

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

The elevation of the inner edge must be equal to the highesbpdhm extended runway centre
line between the end of the runway and the inner edge, except that when a clearway is provided

the elevation must be equal to the highest point on the ground on the centre line of the clearway.

In the case of a straigtakeoff flight path, the slope of the tald@f climb surface must be

measured in the vertical plane containing the centre line of the runway.

In the case of a takeff flight path involving a turn, the takeff climb surface must be a complex
surfacecontaining the horizontal normals to its centre line, and the slope of the centre line must

be the same as that for a straight takdlight path.
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139.11.5 Obstacle limitation requirements

1. Non-instrument runways

1.1 The following obstacle limitation surfaces must be established for-tnstnment runway:

conical surface;
inner horizontal surface;
approach surface; and

transitional surfaces.

1.2 The heights and slopes of the surfaces must not be gtieaterand their other dimensions not

less than, those specified in Table 11.1 below.

Table 11.1: Dimensions and slopes of obstacle limitation surf@ceSpproach runways

RUNWAY

CLASSIFICATION

Code number

Surface anc Non-
dimensions instrument Non-precision
Code numbr approach

Precision approac
category
1 Il or

Code number Code

numb
er
1 2 3 4 1,2 3 4 1,2 3.4 3.4
) @ & @ ©6 6 O (8 (9) (100 (11
CONICAL
Slope 5% |5% |5% |5% |5% |5% 5% 5% 5% 5%
Height 35m | 55m | 75m | 100 |[60m | 75m |100m | 60m | 100m | 100m
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INNER

HORIZONTA

L

Height 45m | 45m | 45m | 45m | 45m |45m |45m |45m |45m | 45m

Slope 2000 | 2500 | 4000 | 4000 | 3500 | 4000 | 4000 | 3500 | 4000 | 4000
m m m m m m m m m m

INNER

APPROACH

Width 90m 120n? | 120n?

Distance from| & 60m | 60m | 60m

threshold

Length 0 0 0 0 0 0 0 900m | 900m | 900m

Slope 2.5% | 2% 2%

APPROACH

Length of| 60m | 80m | 150 | 150 | 140 |280m | 280m | 140m | 280m | 280m

inner edge m m m

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

threshold

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

(each side

First section

Length 1600 | 2500 | 3000 | 3000 | 2500 | 3000 | 3000 | 3000 | 3000 | 3000
m m m m m m m m m m

Slope 5% 4% 3.33 | 25% | 3.33 | 2% 2% 25% | 2% 2%

% %
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Second

section

Length o) 0 0 0 0 3600 | 3600 | 12000 | 3600 | 3600
mP° mP m mP mP°

Slope o) 0 0 0 0 25% |25% | 3% 2.5% | 2.5%

Horizontal

section

Length 0 0 0 0 0 8400 | 8400 |0o 8400 | 8400
mP° mP° mP° mP°

Total length | & 0 0 0 0 15000 | 15000 | 15000 | 15000 | 15000
m m m m m

TRANSITIO

NAL

Slope 20% | 20% |14.3 | 14.3 | 20% | 14.3% | 14.3% | 14.3% | 14.3% | 14.3%

% %

INNER

TRANSITIO

NAL

Slope 0 0 0 0 0 0 0 40% | 33.3%| 33.3%

BALKED

LANDING

SURFACE

Length of| @ o} o} o} o} o} o} 90m | 120nt | 120nt

inner edge

Distance from| & o} o} o} o} o} o} c 1800 | 1800

threshold m¢ m?
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Divergence o) o} o} o} o} o} o} 10% | 10% | 10%
(each side
Slope o) 0 0 0 0 0 0 4% 3.33% | 3.33%

a. All dimensions are measured horizonta e. Where the code letter is F (Column

unless specified otherwise. Table t1), the width is increased to 155
b. Variable length (see 2.3 or 3.5). except for those aerodromes ff
Distance to the end of strip. accommodate a code letter F aeroplg
d. Or end of runway whichever is less. equipped with digital avionics that provig

steering commands to maintain
established track duringhe goearound

manoeuvre.

Note. See Circular 301, 345 and Chapte
of the PANSAerodromes, Part | (Do

9981) for further information.

1.3 New objects or extensions of existing objects must not be permitted above an approach or
transitional surface except when, in the opinion of the Executive Director, the new object or

extension would be shielded by an existing immovable object.

1.4  New ofjects or extensions of existing objects must not be permitted above the conical surface
or inner horizontal surface except when, in the opinion of the Executive Director, the object
would be shielded by an existing immovable object, or after aeronatidglisis determined
that the object would not adversely affect the safety or significantly affect the regularity of

operations of aeroplanes.

15 Existing objects above any of the surfaces required by 1.1 must as far as practicable be removed
except wien, in the opinion of the Executive Director, 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 operaticergplanes.
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1.6

2.1

2.2

2.3

24

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

surfaces.

Non-precision approach runways

The following obstacle limitation surfaces must be established for gprerision approach

runway:

1 conical surface;
1 inner horizontal surface;
1 approach surface; and

1 transitional surfaces.

The heights and slopes of the surfaces must ngtdager than, and their other dimensions not
less than, those specified in Table 11.1, except in the case of the horizontal section of the
approach surface (see 2.3 below).

The approach surface must 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
clearanceailtitude/height (OCA/H);

whichever is the higher.

New objects or extensions of existing objects must 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
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2.5

2.6

3.1

3.2

the Exedtive Director, the new object or extension would be shielded by an existing immovable

object.

New objects or extensions of existing objects must not be permitted above the approach surface
beyond 3 000 m from the inner edge, the conical surfacener imorizontal surface except
when, in the opinion of the Executive Director, 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 significardlfffect the regularity of operations of aeroplanes.

Existing objects above any of the surfaces required by 2.1 must as far as practicable be removed
except when, in the opinion of the Executive Director, 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.

Precision approach runways

The following obstacle limitation surfaces sttbe established for a precision approach runway

category I:

1 conical surface;
1 inner horizontal surface;
T approach surface; and

1 transitional surfaces.

The following obstacle limitation surfaces may be established for a precision approach runway

category I:

T inner approach surface;
1 inner transitional surfaces; and

1 balked landing surface.
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3.3

3.4

3.5

3.6

3.7

The following obstacle limitation surfaces must be estaldisbiea precision approach runway

category Il or Il

I conical surface;

1 inner horizontal surface;

I approach surface and inner approach surface;
1 transitional surfaces;

I inner transitional surfaces; and

1 balked landing surface.

The heights andlopes of the surfaces must not be greater than, and their other dimensions not
less than, those specified in Table 11.1, except in the case of the horizontal section of the

approach surface.

The approach surface must be horizontal beyond the poimhiah 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.

Fixed objects mustot 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 must not be permitted above tfaeses sur

during the use of the runway for landing

New objects or extensions of existing objects must not be permitted above an approach surface
or a transitional surface except when, in the opinion of the Executive Director, the new object

or extension wuld be shielded by an existing immovable object.
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3.8

3.9

4.1

3.2

New objects or extensions of existing objects must not be permitted above the conical surface
and the inner horizontal surface except when, in the opinion of the Executive Director, an object
would beshielded 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.

Existing objects above an approach surface, a transitional surface, the conical surface and inner
horizontal surface must as far as practicable be removed except when, in the opinion of the
Executive Director, an object is shielded by an existing immowatijiet, 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

Runways meant for takeoff

The following obstacle limitation surface ntlie established for a runway meant for takie

1 takeoff climb surface.

The operational characteristics of aeroplaf@swhich the runway is intended must be
examined to see if it is desirable to reduce the slope specified in Table 11.2 below when critical
operating conditions are to be catered to. If the specified slope is reduced, corresponding
adjustment in the lenlgtof the takeoff climb surface must be made so as to provide protection

to a height of 300 m.

4.4 New objects or extensions of existing objects must not be permitted aboveo#f ielkab surface

except when, in the opinion of the Executive Director, the algect or extension would be shielded

by an existing immovable object.
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Table 11.2: Dimensions and slopes of obstacle limitation surfaces

RUNWAYS MEANT FOR TAKEOFF

Code number
Surface ang 1 2 3
dimensions
a
(1) 2) 3) (4)
TAKE-OFF CLIMB
Length of inner edge | 60m 80m 180m
Distance from runway 30m 60m 60m
end
Divergence (each sidq 10% 10% 12.5%
Final width 380m 580m 1200m
1800nf¥

Length 1600m 2500m 15000m
Slope 5% 4% 2%¢4

a. All dimensions are measured horizontally unless specified otherwise.

b. The takeoff climb surface starts at the end of the clearway if the clearway length ex

the specified distance.
c. 1800 m when the intended track includes changes of heading gheatd5e for operation
conducted in IMC, VMC by night.
d. See4.2and4.5.

4.4 If no object reaches the 2 per cent (1:50) tafelimb surface, new objects must be limited to

preserve the existing obstacle free surface or a surface down to a slop@ei cent (1:62.5).
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4.5

Existing objects that extend above a taffeclimb surface must as far as practicable be removed
except when, in the opinion of the Executive Director, an object is shielded by an existing
immovable object, or after aeronauticaudy it is determined that the object would not

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

139.11.6 Objects outside the obstacle limitation surfaces

11

1.2

1.3

14

15

A person must consult with tHexecutive Director concerning proposed construction beyond
the limits of obstacle limitation surfaces that extend above a height of 45 metres above the mean
level of the landing areas, in order to permit an aeronautical study to be conducted on the effect

of such construction on the operation of aircraft.

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 must be regarded as obstacles, unless a
specialaeronautical study indicates that they do not constitute a hazard to operations of aircraft.

All objects, whether temporary or permanent, which project above the horizontal surface within

a radius of 15 kilometres as measured from the aerodromeneégpoint must be marked.

Any other object which projects the horizontal surface beyond a radius of 15 kilometres as
measured from the aerodrome reference point, or above the conical surface and which

constitutes a potential hazard to aircraft mesirarked.

Buildings or other objects which will constitute an obstruction or potential hazard to aircraft
moving inthe navigable air space in the vicinity of an aerodrome, or navigation aid, or which
will adversely affect the performance of the mdiavigation or instrument landing systems,

must not be erected or allowed to come into existence without the prior approval of the

Executive Director.
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1.6 No buildings or objects higher than 45 metres above the mean level of the landing area, or, in
thecase of a water aerodrome, the normal level of the water within a distance of 15 kilometer
measured from the nearest point on the boundary of an aerodrome, may be erected without the

approval of the Executive Director.

1.7 No building, structure or objeethich projects above a slope of 1 in 20 and which is within
3000 metres measured from the nearest point on the boundary of an aerodrome may be erected

or be allowed to come into existence, without the prior approval of the Executive Director.

1.8 No building, structure or other object which will project above the approach, transitional or
horizontal surfaces of an aerodrome may be erected or allowed to come into existence, without

the prior approval of the Executive Director.

139.11.Removal ofobstacles and other objects

1.1 Objects, which do not project through the approach surface, but which would nevertheless
adversely affect the optimum siting or performance of visual orvimral aids must, as far as

practicable, be removed.

1.2  Anything which may, in the opinion of the Executive Director, after aeronautical study,
endanger aircraft on the movement area or in the air within the limits of the inner horizontal and

conical surfaces must be regarded as an obstacle and must be removedas poafeticable.

1.3 A person must remove any obstacle in the vicinity of aerodrome, except velfterean
aeronautical study, the Executive Director determines that the obstacle does not adversely affect

the safety or significantly affect tliegularity of operations of aircraft.

1.4 Where an owner fails to remove an obstacle within the time directed by the Executive Director,
the Executive Director must arrange to havedhstacle removed at the cost of the owner of

that obstacle.
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SUBPART 12- VISUAL AIDS FOR NAVIGATION

139.12.2 Wind direction indicator

1.1 The wind direction indicator must be in the form of a truncated cone made of fabric and must
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
must be constructed so that it gives a clear indication ofitbetidn of the surface wind and a
general indication of the wind speed. The colour or colours must 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. Whepracticable, a single colour, preferably white or orange,
must be used. Where a combination of two colours is required to give adequate conspicuity
against changing backgrounds, they must preferably be orange and white, red and white, or
black and whiteand must be arranged in five alternate bands, the first and last bands being the

darker colour.

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

1.3 Provision must be made for illuminating at least one wind indicator at an aerodrome intended

for use at night and/or in low visibility conditions.

139.12.3 Landing direction indicator

11 The landing direction indicator mustbe inthefm of a A TO0 as i |l 1l ustrat e
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Figure 12.1 Landing direction indicator
The shape and minimum di mensions of a | andi |
colour of the landing ATO must be either wh

colour that contrasts best with the background against which the indictitme wewed. Where

required for use at night the |l anding ATO mu

139.12.4 Signaling lamp

11

A signaling lamp provided at a controlled aerodrome in the aerodrome control tower be capable
of producing rd, green and white signals, and of:

(a) being aimed manually at any target as required;
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(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 Coda spded of
at least four words per minute.

When selecting the green light, use must be made of the restricted boundary of green as specified
in note 1.

Note 1. Where dimming is not required, or where observers with defective colour vision must

be able © determine the colour of the light, green signals should be within the following
boundaries:

Yellow boundary y = 0.7260.726x
White boundary x = 0.650y

Blue boundary y =0.3900.171x

1.2 The beam spread must 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
must be not less than 6 000 cd.

139.12.5 Signal panels andsignal area

1.1 The signal area must, when provided, 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.

1.2 The signal area must be an even horizontal surface at least|@are.

13 The colour of the signal area must be chosen to contrast with the colours of the signal panels
used, and it must be surrounded by a white border not less than 0.3 m wide.
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139.12.6 Markings

1.

11

111

1.1.2

1.1.3

1.2

121

Introduction

Interruption ofrunway markings

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

either continued across the intersection or interrupted.

The order of importance of runways for the display of runway markings may be as follows:
1std precision approach runway;
2ndd nonprecision approach runway; and

3rdd norrinstrument runway.

At an intersection of a runway and taxiway the magkiof the runway must be displayed and
the markings of the taxiway interrupted, except that runway side stripe markings may be

interrupted.

Colour and conspicuity

Runway markings must be white.

Compliance Note 1. It has been found that, on runway surfaces of light colour, the conspicuity

of white markings can be improved by outlining them in black.
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1.2.2

1.2.3

1.2.4

Compliance Note 2. 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.

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

Taxiway markings, runway torpad markings and aircraft stand markings must be yellow.

Apron safety lines must be of a conspicuous colour which must contrast with that used for

aircraft stand markings.

At aerodromes where operations take place at night, pavement markings must be made with

reflective materials designed to enhance the visibility of the markings.

1.3

131

2.1

2.2

Unpaved taxiways

An unpaved taxiway must be provided, so far as practicable tiwgtmarkings prescribed for

paved taxiways.

Runway designation marking

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

A runway designation marking may be provided, so far as practicable, thrésbolds of an

unpaved runway.
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2.3 A runway designation marking must be located at a threshold as shown in Figure 12.2 below as

appropriate.
Precizion
I category | I
i s
Tl -
0.45 m mnm | Mon-precision
] Predsion | - approach
ach UMW ays
P and 11 E __| 0.45 m mnm
u?"‘“‘-"" w E " Mon-instrument
-8 m mnm 2 E rUWAYS
E E ? 0.3 m mam
- ~| e el |E 2
z Cog| (B —
: E
| Ells E
. B | 12m 2
. mE——F
e
T IS [ [smmmm E
12 m 1.2 m
-EE EE E
=) DE =
3 7 o
N _ 1 2 D |:|.='1 Bm
] -r- i e -EE o | -|u|-|.:-||r EEF'“" 8m m —ka a - b
A= General and all precision B =Paralsl ruraays G = Optional patierm
approach runways

Figure 12.2:Runway designation, centre line and threshold markings

24 A runway designation marking must consist of a-aigit number and on parallel runways must

be supplemented with a letter. On a single runway, dual parallel runways and triple parallel

runways the twaligit number must be the whole number nearest theemtbof the magnetic

North when viewed from the direction of approach. On four or more parallel runways, one set

of adjacent runways must be numbered to the nearegentiemagnetic azimuth and the other

set of adjacent runways numbered to the next nearegéenth of the magnetic azimuth. When

the above rule would give a single digit number, it must be preceded by a zero.
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2.5

2.6

In the case of parallel runways, each runway designation number must be supplemented by a

letter as follows, in the order shown frdeft to right when viewed from the direction of

r

r

approach:

i for two parallel

T for three parall el
1T for four parall el
i for five parallel
i for six parallel

The numbers and letters must be in the form and proportion shown

dimensions must be not less than thekewn in Figure 12.3, but where

nways: ALO NARO;
runways: fALO ACO ARO;
unways: ALO ARG ALO
unways: ALO ACO 0
nways: ALO ACO ARO i

in Figure 12.3. The

the numbers are

incorporated in the threshold marking, larger dimensions must be used in order to fill adequately

the gap between the stripes of the threshold marking.
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Figure 12.3: Form and proportions of numbers and letters for runway designation markings

3. Runway centre line marking

3.1 A runway centre line marking must be provided on a paved runway.

3.2 A runway centre line marking must beéded along the centre line of the runway between the

runway designation markings as shown in Figure 12.2, except when interrupted in compliance
with paragraph 1.1 above.
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3.3

3.4

4.1

4.2

4.3

4.4

A runway centrdine marking must consist of a line of uniformly spaced stripes and gaps. The
length of a stripe plus a gap must be not less than 50 m or more than 75 m. The length of each

stripe must be at least equal to the length of the gap or 30 m, whicheverés.great

The width of the stripes must be not less than:

i 0.90 m on precision approach category Il and Il runways;
1 0.45 m on notprecision approach runways where the code number is 3 or 4, and precision

approach category | runways; and

0.30 m on nosprecision approach runways where the code number is 1 or 2, and-on non

instrument runways.

Threshold marking

A threshold marking must be provided at the threshold of a paved instrument runway, and of a
paved norinstrument runway where the code nwenis 3 or 4 and the runway is intended for

use by international commercial air transport.

A threshold marking may be provided at the threshold of a pavethsttament runway where
the code number is 3 or 4 and the runway is intended for use by other than international

commercial air transport.

A threshold marking may be provided, so & practicable, at the thresholds of an unpaved

runway.

The stripes of the threshold marking must commence 6 m from the threshold.
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4.5 A runway threshold marking must consist of a pattern of longitudinal stripes of uniform
dimensions disposed symtrieally about the centre line of a runway as shown in Figure 12.2
(A) and (B) for a runway width of 45 m. The number of stripes must be in accordance with the

runway width as follows:

Runway width Number of stripes
18 m 4
23m 6
30m 8
45m 12
60m 16

except that on neprecision approach and namstrument runways 45 m or greater in width,
they may be as shown in Figure 12.2 (C).

4.6 The stripes must extend laterally toliit 3 m of the edge of a runway or to a distance of 27 m
on either side of a runway centre line, whichever results in the smaller lateral distance. Where
a runway designation marking is placed within a threshold marking there must be a minimum
of three stipes on each side of the centre line of the runway. Where a runway designation
marking is placed above a threshold marking, the stripes must be continued across the runway.
The stripes must be at least 30 m long and approximately 1.80 m wide with spafcings
approximately 1.80 m between them except that, where the stripes are continued across a
runway, a double spacing must be used to separate the two stripes nearest the centre line of the
runway, and in the case where the designation marking is inclutted thie threshold marking

this spacing must be 22.5 m.
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Transverse stripe

4.7 Where a threshold is displaced from the extremity of a runway or where the extremity of a
runway is not square with the runway centre line, a transverse stripe as showmrénlR2igh
(B) must be added to the threshold marking.

4.8 A transverse stripe must be not less than 1.80 m wide.

Arrows

4.9 Where a runway threshold is permanently displaced, arrows conforming to Figure 12.4 (B) must

be provided on the portion of thensuay before the displaced threshold.

4.10 When a runway threshold is temporarily displaced from the normal position, it must be marked
as shown in Figure 12.4(A) or 12.4 (B) and all markings prior to the displaced threshold must

be obscured except thenmay centre line marking, which must be converted to arrows.
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Figure 12.4: Displaced threshold marking

Note 1. In the case where a threshold is temporarily displaced for only a short period of time,
it has been found satisfactory to use markers in the form and colour of a displaced threshold

marking rather than attempting to paint this marking on the runway

Note 2. When the runway before a displaced threshold is unfit for the surface movement of

aircraft, closed markings, are required to be provided.
Aiming point marking

An aiming point marking must be provided at each approach end of a paved instrument runway

where the code number is 2, 3 or 4.
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5.2 An aiming point marking may be provided at each approach end of:

(a) a paved nofinstrument runway where the code numberds 3;

(b) a paved instrument runway where the code number is 1;
when additional conspicuity of the aiming point is desirable.
5.3 The aiming point marking must commence no closer to the threshold than the distance indicated
in the appropriate column of Table 12.1 below, except that, on a runway equipped with a visual

approach slope indicator system, the beginning of the marking lmeusbincident with the
visual approach slope origin.

Table 12.1: Location and dimensions of aiming point marking

Landing distance available

800 m up to bul 1200 m up to bu
Location and dimension not not
Less than 80( including 1200 m| including 2400 m | 2400 m and
m above
1) (2) 3) (4) (5)
Distance from thresholc 150m 250m 300m 400m
to

beginning of marking

Length of stripe 307 45m 307 45m 457 60m 457 60m
Width of stripe 4m 6m 6-10mP 6-10mP
Lateral spacing betwee 6m¢ 9m¢ 187 22.5m 187 22.5m
inner
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sides of stripes

The greater dimensions of the specified ranges are intended to be used where i
conspicuity is required.

The lateral spacing may be varied within these limits to minimize the contamination
marking by rubber deposits.

These figures were deded by reference to the outer main gear wheel span which is el
2 of the aerodrome reference code at Table 10.1.

54

6.1

6.2

6.3

An aiming point marking must consist of two conspicuous stripes. The dimensions of the stripes
and the lateral spacirgetween their inner sides must be in accordance with the provisions of
the appropriate column of Table 12.1. Where a touchdown zone marking is provided, the lateral

spacing between the markings must be the same as that of the touchdown zone marking.

Touchdown zone marking

A touchdown zone marking must be provided in the touchdown zone of a paved precision

approach runway where the code number is 2, 3 or 4.

A touchdown zone marking may be provided in the touchdown zone of a paved non precision
approach or neinstrument runway where the code number is 3 or 4 and additional conspicuity

of the touchdown zone is desirable.

A touchdown zone marking must consist of pairs of rectangular markings symmetrically
disposed about the runway centre liwgh the number of such pairs related to the landing
distance available and, where the marking is to be displayed at both the approach directions of

a runway, the distance between the thresholds, as follows:
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6.4

Landing distance available or the distancévieen thresholds Pair(s) of markings

less than 900 m 1
900 m up to but not including1 200 m 2
1 200 m up to but not including 1 500 m 3
1 500 m up to but notincluding2 400 m 4
2 400 m or more 6

A touchdown zonenarking must conform to either of the two patterns shown in Figbrd=6r

the pattern shown in Figure®(A), the markings must be not less than 22.5 m long and 3 m
wide. For the pattern shown in Figur&%B), each stripe of each marking must be ess$ than
22.5mlong and 1.8 m wide with a spacing of 1.5 m between adjacent stripes. The lateral spacing
between the inner sides of the rectangles must be equal to that of the aiming point marking
where provided. Where an aiming point marking is not pledj the lateral spacing between

the inner sides of the rectangles must correspond to the lateral spacing specified for the aiming
point marking in Table 12.1 (columns 2, 3, 4 or 5, as appropriate). The pairs of markings must
be provided at longitudinal apings of 150 m beginning from the threshold, except that pairs

of touchdown zone markings coincident with or located within 50 m of an aiming point marking

must be deleted from the pattern.
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Figure 12.5: Aiming point and touchdown zone markings

(illustrated for a runway with a length of 2 400 m or more)

6.5 On a norprecision approach runway where the code number is 2, an additional pair of
touchdown zone marking stripes may be provided 150m beyorfetiiening of the aiming
point marking.
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7.1

7.2

7.3

7.4

7.5

8.1

8.2

Runway side stripe marking

A runway side stripe marking must be provided between the thresholds of a paved runway where

there is a lack of contrast between the runway edges and the shoulders or the surrounding terrain.

A runway side stripe marking may be provided on a pretigpproach runway irrespective of
the contrast between the runway edges and the shoulders or the surrounding terrain.

A runway side stripe marking must consist of two stripes, one placed along each edge of the
runway with the outer edge of each sti@gpproximately on the edge of the runway, except that,
where the runway is greater than 60 m in width, the stripes may be located 30 m from the runway

centre line.

Where a runway turn pad is provided, the runway side stripe marking must be continued

between the runway and the runway turn pad.

A runway side stripe must have an overall width of at least 0.9 m on runways 30 m or more in

width and at least 0.45 m on narrower runways.

Taxiway centre line marking

Taxiway centrdine marking must be provided on a paved taxiway and apron where the code
number is 3 or 4 in such a way as to provide continuous guidance between the runway centre

line and aircraft stands.

Taxiway centre line marking must be provided on a pavediégxand apron where the code
number is 1 or 2 in such a way as to provide continuous guidance between the runway centre

line and aircraft stands.
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8.3

8.4

8.5

8.6

Taxiway centre line marking must be provided on a paved runway when the runway is part of a

standard taxoute and:

(a) there is no runway centre line marking; or

(b) where the taxiway centre line is not coincident with the runway centre line.

Where it is necessary to denote the proximity of a ruplagling position, enhanced taxiway

centre line marking mabe provided.

Where provided, enhanced taxiway centre line marking must be installed at each

taxiway/runway intersection.

On a straight section of a taxiway the taxiway centre line marking when provided must be
located along the taxiway ceniire. On a taxiway curve the marking must continue from the

straight portion of the taxiway at a constant distance from the outside edge of the curve.
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Figure 12.6: Taxiway markings (shown with basic runwagrkings)
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8.7 At an intersection of a taxiway with a runway where the taxiway serves as an exit from the
runway, the taxiway centre line marking when provided, must be curved into the runway centre
line marking as shown in Figures 12.6 and 12.26. Thevegxicentre line marking must be
extended parallel to the runway centre line marking for a distance of at least 60 m beyond the
point of tangency where the code number is 3 or 4, and for a distance of at least 30 m where the
code numberis 1 or 2.

8.8 Where taxiway centre line marking is provided on a runway in accordance with 8.3, the marking

must be located on the centre line of the designated taxiway.

8.9 Where provided:

(&) An enhanced taxiway centre line marking must extend from the ruhalding sition
Pattern A (as defined in Figure 12.6, Taxiway markings) to a distance of up to 47 m in

the direction of travel away from the runway. See Figure 12.7 (a).

(b) If the enhanced taxiway centre line marking intersects another reimolding position
marking, such as for a precision approach category Il or lll runway that is located within
47 m of the first runwayolding position marking, the enhanced taxiway centre line
marking must be interrupted 0.9 m prior to and after the intersected rdmolding
posgtion marking. The enhanced taxiway centre line marking must continue beyond the
intersected runwaiolding position marking for at least three dashed line segments or 47

m from start to finish, whichever is greater. See Figure 12.7 (b).

(c) If the enhancedaxiway centre line marking continues through a taxiway/taxiway
intersection that is located within 47 m of the runwajding position marking, the
enhanced taxiway centre line marking must be interrupted 1.5 m prior to and after the
point where the intsected taxiway centre line crosses the enhanced taxiway centre line.

The enhanced taxiway centre line marking must continue beyond the taxiway/taxiway
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intersection for at least three dashed line segments or 47 m from start to finish, whichever

is greaterSee Figure 12.7 (c).

(d) Where two taxiway centre lines converge at or before the ruimatajng position

marking, the inner dashed line must not be less than 3 m in length. See Figure 12.7 (d).

(e) Where there are two opposing runwaglding position markingsand the distance
between the markings is less than 94 m, the enhanced taxiway centre line markings must
extend over this entire distance. The enhanced taxiway centre line markings must not

extend beyond either runwénplding position marking. See Figurg.T (e).
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Figure 12.7: Enhanced taxiway centre line marking

A taxiway centrdine marking must be at least 15 cm in width and continuous in length except
where it intersects with a runwdnplding position marking or an intermediate holding position

marking as shown in Figure 12.6.

Enhanced taxiway centre line marking musabehown in Figure 12.7.
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9.1

9.2

9.3

9.4

9.5

9.6

Runway turn pad marking

Where a runway turn pad is provided, a runway turn pad marking must be provided for
continuous guidance to enable an aeroplane to complete-defjd€e turn and align with the

runway centre line.

The runway turn pad marking must be curved from the runway centre line into the turn pad. The
radius of the curve must be compatible with the maneuvering capability and normal taxiing
speeds of the aeroplanes for which the runway turn pad is intéRgedhtersection angle of

the runway turn pad marking with the runway centre line must not be greater than 30 degrees.

The runway turn pad marking must be extended parallel to the runway centre line marking for
a distance of at least 60 m beyond plaint of tangency where the code number is 3 or 4, and

for a distance of at least 30 m where the code number is 1 or 2.

A runway turn pad marking must guide the aeroplane in such a way as to allow a straight portion
of taxiing before the point wheme 18Gdegree turn is to be made. The straight portion of the

runway turn pad marking must be parallel to the outer edge of the runway turn pad.

The design of the curve allowing the aeroplane to negotiate-dekfiée turn must be based on

a nose whedteering angle not exceeding 45 degrees.

The design of the turn pad marking must be such that, when the cockpit of the aeroplane remains
over the runway turn pad marking, the clearance distance between any wheel of the aeroplane
landing gear and thedge of the runway turn pad must be not less than those specified in the

following:

Code letter  Clearance

A 15m
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B 2.25m
C 3 mif the turn pad is intended to be used by aeroplaithsa wheelbase less
than 18 m;

4.5 m if the turn pad is intended to be used by aeroplanes with a wheelbase

equal to or greater than 18 m.

D 4.5m
E 4.5m
F 45m

Compliance Note. For ease of maneuvering, consideratapnba given to providing a larger

wheelto-edge clearance for codes E and F aeroplanes.

9.7 A runway turn pad marking must be at least 15 cm in width and continuous in length.

10. Runway-holding position marking

10.1 A runwayholding position marking mmst be displayed along a runwhglding position.

10.2 At an intersection of a taxiway and a R@strument, nosprecision approach or takwf

runway, the runway holding position marking must be as shown in Figure 12.6, pattern A.

10.3 Where a single runwalgolding position is provided at an intersectionaotaxiway and a
precision approach category I, 1l or Ill runway, the runvajding position marking must be
as shown in Figure 12.6, pattern A. Where two or three rushelding positions are provided

at such an intersection, the runwiagiding positiormarking closer (closest) to the runway must
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be as shown in Figure 12.6, pattern A and the markings farther from the runway must be as

shown in Figure 12.6, pattern B.

10.4 The runwayholding position marking displayed at a runwaglding position must be as shown

in Figure 12.6, pattern A.

10.5 Until 26 November 2026, the dimensions of runvieyding position markings must be as

shown in Figure 12.8, pattern Al (or A2)mattern B1 (or B2), as appropriate.

10.6 As of 26 November 2026, the dimensions of rumlialding position markings must be as

shown in Figure 12.8, pattern A2 or pattern B2, as appropriate.

10.7 Where increased conspicuity of the runweniding positon is required, the dimensions of
runway-holding position marking must be as shown in Figure 12.8, patteor p&ttern B2, as
appropriate.

Note. Patterns Al and B1 are no longer valid after 2026.
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10.8

10.9

Where a pattern B runweholding position marking is located on an area where it would exceed
ACAT

at the ends of the runwdnolding position marking and at equal intervals of 45 m maximum

60

between successive marks. The letters must be not less than 1.8 m high and must be placed not

Figure 12.8: Runwayholding position markings

m in | ength, t he

term

ACAT |10 or

more than 0.9 m beyond the holding position marking.

The runwayholding position marking displag at a runway/runway intersection must be

perpendicular to the centre line of the runway forming part of the standarbtdi The

pattern of the marking must be as shown in Figure 12.8, pattern A2.
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11.

111

11.2

11.3

12.

12.1

12.2

12.2.2

12.2.3

Intermediate holding position marking

An intermediate holding position marking may be displayed along an intermediate holding

position.

Where an intermediate holding position marking is displayed at an intersection of two paved
taxiways, it must be located across the taxiway at sufficient distance from the near edge of the
intersecting taxiway to ensure safe clearance between taxiingfailcmust be coincident with

a stop bar or intermediate holding position lights, where provided.

An intermediate holding position marking must consist of a single broken line as shown in
Figure 12.6.

VOR aerodrome checkpoint marking

When a VOR aerodrome checkpoint is established, it must be indicated by a VOR aerodrome

checkpoint marking and sign.

Site selectioi2.2.1 The signal strength of the nearby VOR must be sufficiemtsure
satisfactory operation of a typical aircraft VOR installation. In particular, full flag action (no
flag showing) must be ensured.

The cheepoints should, within the limits of operating convenience, be located away from
buildings or eher reflecting objects (fixed or moving) which are likely to degrade the
accuracy or stability of the VOR signal.

The observed VOR bearing at any selected point should ideally be within plus or minus 1.5
degrees of the bearing accurately deteeu by survey or chart plotting.
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Noted

The figure of plus or minus 1.5 degrees has no direct operational significance in that the

observed bearing becomes the published bearing; however, where a larger difference is observed,
there is some possibiliyf poor stability

12.2.4

Noteod

TheVOR information at a selected point should be used operationally only if found to be
consistently within plus or minus 2 degrees of the published bearing. The stability of the VOR
information at a selected point should be checked periodically with aatelibreceiver to
ensure that the plus or minusdggree tolerance is satisfied, irrespective of the orientation of
the VOR receiving antenna.

The tolerance of plus or minus 2 degrees relates to the consistency of the information at the

selected pint and includes a small tolerance for the accuracy of the calibrated VOR receiver used in
checking the point. Thedegree figure does not relate to any figure for acceptance or rejection of an
aircraft VOR installation, this being a matter for determina by Administrations and users in the

light of the operation to be performed.

12.2.5

12.3

12.4

12.5

Checlpoints which can satisfy the foregoing requirements should be selected in consultation
with the operators concerned. Provision of chpgiats in holding baysat runway ends and
in maintenance and loading areas, is usually desirable.

A VOR aerodrome checkpoint marking must be centred on the spot at which an aircraft is to be

parked to receive the correct VOR signal.

A VOR aerodrome checkpoint mankj must consist of a circle 6 m in diameter and have a line
width of 15 cm (see Figure 12.9 (A)).

When it is preferable for an aircraft to be aligned in a specific direction, a line must be provided
that passes through the centre of the circlehendesired azimuth. The line must extend 6 m
outside the circle in the desired direction of heading and terminate in an arrowhead. The width

of the line must be 15 cm (see Figure 12.9 (B)).
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12.6

13.

13.1

13.2

f15 cm f15 cm
\d
A
15¢cm
! 6m 6m 6m
A.—WITHOUT DIRECTION LINE B.-WITH DIRECTION LINE

Note.— A direction line need only be provided when an aircraft must be aligned in a specific direction.

Figure 12.9: VOR aerodrome checkpoint marking

A VOR aerodrome checkpoint marking must preferably be white in colour but must differ from
the colour used for the taxiway markings.

Compliance Note. To provide contrast, markings may be bordered with black.

Aircraft stand marking

Aircraft gand markings must be provided for designated parking positions on a paved apron.

Aircraft stand markings on a paved apron must be located so as to provide the required

clearances when the nose wheel follows the stand marking.
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13.3 Aircraft stand narkings must include such elements as stand identificationjridavk, turn
bar, turning line, alignment bar, stop line and teatl line, as are required by the parking

configuration and to complement other parking aids.

13.3.1 Leadn lines

These lines provide guidance from apron taxiways into specific aircraft stands. They may
be required to enable taxiing aircraft to maintain a prescribed clearance from other aircraft
on the apron. They may be considered as imporanthe turning line to align the
aircraft axis with the predetermined final position. For fiosstands, the leaid lines

will mark the stand centre line to the aircraft stopping position. There will be no lead
out linesand the tractor drivers will use the kadines for guidance during the push

back manoeuvre.
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Lead-in line

Figure 12.10: Simple nosavheel leadn line
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3
T Apron taxiway centre line

Figure 12.12 Straight leadin line
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13.3.2 Turning lines

Anbreak awayo, a turni

are maginal.

bl ast on fbr eak

Where theaircraft is required to make a turn onthe stand prior to stopping or after

i ne may be

of this line is to limit the turning of aircraft Wih the designated area so as to keep
aircraft clear of obstacles and to aid in accurate positioning of the aircraft. The former is of
special importance where clearances between the stand and near structures or other stands

The turning line should incorporate a straight portion at least 3 m in length at the final
aircraft position. This provides a 1.5 m section prior to the final stopping position to
relieve pressure on the landing gear anghe same time to correct the aircraft alignment, and

a section 1.5 m long after the stopping position to reduce the thrust required and, thereby
awayo. The | erbgt h
reduced to 1.5 m in the case of stands meant for small aircraft.

R = Radius of nose turning

R’ = Radius of nose-wheel turning

Figure 12.13: Turning line and reference bars
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13.3.3 Leaebut lines

These linesprovide guidance from stands to taxiways and ensure that the prescribed
clearance from other aircraft and obstacles is maintained. These lines are shown in Figure
12.14. Where aircraft have to make a turn prior to leaving tdred 40 keep clear of

the adjacent obstacles, the lead line may be as shown in Figure 12.14 a). Where the
clearance from the adjacent stand is less marginal, theoueaihe of Figure 12.14 b)

or ¢) might be practicalOffset nosewvheel leadout lines as shown in Figure 12.15 may

be needed where clearances are marginal.

Figure 12.14: Simple nosavheel outin line
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Y

b)

N ad

¢)

Figure 12.15: Offset nosevheel outin line

13.3.4 Guide lines

The guide lines should normally be continuous solid yellow lines at least 15 cm, but

preferably 30 cm, in width. However, where a secondary guidédslipeovided, it should

be a broken line to distinguish it from the primary line. Additionally, the type of aircraft
that is to follow each line should be clearly indicated.

Where itis considered necessary to distinguish betweertitedides and leadut lines,

arrow heads indicating the directions to

be followed should be added to the lines. The

designation number/letter of the stand should be incorgoratethe leadn line (see

Figure 1516). Additionally, a stand identification sign should be provided at the back of

the stand, e.g. on the building or a pole, soas to be clearly visible from the cockpit of

an aeroplae.
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qing B clearancgg ling

A Stop lines
A
*

Lead-out ling

LA %
LIRS \
3 N e ad
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G i #
L= ! /"'
! s
! ’
¥ .f/
£
s
i s

NOTES:

1. The number *77 is the aircraft stand number.
-
3

. Alignment bar is for all types of aircraft using the gate position.

Solid lines and bars are for aircraft X and dotted lines and bars for aircraft Y.

Figure 12.16: Examples of reference bars

13.3.5 Reference bars
Examples of reference bars and their functions are:
a) turn bar(indicates the point at which to begin a turn);

b) stop line (indicates the point at which to stop); and

c) alignment bar (assists in aligning the aircraft on the desired angle).
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Figure 12.16 shows an example of the of&), b) and c).

13.4 An aircraft stand identification (letter and/or number) may be included in théndiad a short
distance after the beginning of the léadine. The height of the identification must be adequate

to be readable from the dqait of aircraft using the stand

13.5 Where two sets of aircraft stand markings are superimposed on each other in order to permit
more flexible use of the apron and it is difficult to identify which stand marking must be
followed, or safety would be impaid if the wrong marking was followed, then identification
of the aircraft for which each set of markings is intended may be added to the stand

identification

13.6 Leadin, turning and leagut lines may be continuous in length and have a width of et le
than 15 cm. Where one or more sets of stand markings are superimposed on a stand marking,

the lines must be continuous for the most demanding aircraft and broken for other aircraft.

13.7 The curved portions of lead, turning and leadut linesmust have radii appropriate to the

most demanding aircraft type for which the markings are intended.

13.8 Where it is intended that an aircraft proceed in one direction only, arrows pointing in the

direction to be followed may be added as part of theileathd leadbut lines.

13.9 A turn bar may be located at right angles to the-ladiohe, abeam the left pilot position at the
point of initiation of any intended turn. It must have a length and width of not less than 6 m and

15 cm, respectively, anddlude an arrowhead to indicate the direction of turn.

13.10 If more than one turn bar and/or stop line is required, they must be coded.
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13.11

13.12

14.

14.1

14.2

14.3

14.4

15.

15.1

An alignment bar may be placed so as to be coincident with the extended centre line of the
aircraft in the spediéd parking position and visible to the pilot during the final part of the

parking maneuver. It must have a width of not less than 15 cm.

A stop line may be located at right angles to the alignment bar, abeam the left pilot position at
the intendedoint of stop. It must have a length and width of not less than 6 m and 15 cm,

respectively.

Apron safety lines

Apron safety lines may be provided on a paved apron as required by the parking configurations
and ground facilities.

Apron saféy lines must be located so as to define the areas intended for use by ground vehicles

and other aircraft servicing equipment, etc., to provide safe separation from aircraft.

Apron safety lines must include such elements as wing tip clearance tidieservice road

boundary lines as required by the parking configurations and ground facilities.

An apron safety line must be continuous in length and at least 10 cm in width.

Road-holding position marking

A roadholding positiormarking must be provided at all road entrances to a runway.

12-38



TECHNICAL STANDARDS

NamibiaCivil AviationAuthority - (NAMCATYS)
Safety Division

Part139 Aerodromes

15.2

15.3

16.

16.1

16.2

16.3

The roadholding position marking must be located across the road at the holding position.

The roadholding position marking must be in accordance with thenide road traffic

regulatbns.

Mandatory instruction marking

Where it is impracticable to install a mandatory instruction sign, a mandatory instruction

marking must be provided on the surface of the pavement

Where operationally required, such as on taxiveyeeding 60 m in width, or to assist in the
prevention of a runway incursion, a mandatory instruction sign may be supplemented by a

mandatory instruction marking.

The mandatory instruction marking on taxiways where the code letter is A, B, C osttbenu
located across the taxiway equally placed about the taxiway centre line and on the holding side
of the runwayholding position marking as shown in Figure 12.10 (A). The distance between
the nearest edge of the marking and the rurwagling positiormarking or the taxiway centre

line marking must be not less than 1 m.
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¥
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¥ 1 m mnm
1m
A— Taxiways of code letters A, B, Cor D B - Taxiways of code letters E or F

16.4

16.5

Figure 12.17. Mandatory instruction marking

The mandatory instruction marking on taxiways where the code letter is E or F must be located
on both ges of the taxiway centre line marking and on the holding side of the reimalding

position marking as shown in Figure 12.17 (B). The distance between the nearest edge of the
marking and the runwalyolding position marking or the taxiway centre line kirag must be

not less than 1 m.

Except where operationally required, a mandatory instruction marking must not be located on a

runway.
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16.6

16.7

16.8

16.9

A mandatory instruction marking must consist of an inscription in white on a red background.
Except for a NCENTRY marking, the inscription must provide information identical to that of

the associated mandatory instruction sign.

A NO ENTRY marking must consist of an inscription in white reading NO ENTRY on a red

background.

Where there is insufficigncontrast between the marking and the pavement surface, the

mandatory instruction marking must include an appropriate border, preferably white or black.

The character height must be 4 m for inscriptions where the code letter is C, D, E or F, and 2 m
where the code letter is A or B. The inscriptions must be in the form and proportions shown in
fig 12.18:
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16.10

17.

17.1

17.2

17.3

17.4

17.5

17.6

The background must be rectangular and extend a minimum of @temrally and vertically

beyond the extremities of the inscription

Information marking

Where an information sign would normally be installed and is impractical to install, as
determined by the aerodrome operator, an information marking muspieyed on the surface

of the pavement.

Where operationally required an information sign may be supplemented by an information

marking.

An information (location/direction) marking may be displayed prior to and following complex
taxiway intersetions and where operational experience has indicated the addition of a taxiway

location marking could assist flight crew ground navigation.

An information (location) marking may be displayed on the pavement surface at regular

intervals alongaxiways of great length.

The information marking may be displayed across the surface of the taxiway or apron where

necessary and positioned so as to be legible from the cockpit of an approaching aircraft.

An information marking must consist:of

(a) an inscription in yellow upon a black background, when it replaces or supplements a

location sign; and
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(b) an inscription in black upon a yellow background, when it replaces or supplements a

direction or destination sign.
17.7 Where there is insufficienbatrast between the marking background and the pavement surface,
the marking must include:
(a) a black border where the inscriptions are in black; and

(b) a yellow border where the inscriptions are in yellow.

17.8 The character height must be 4 m. The inscrifgimust be in the form and proportions shown
in 16.9

139.12.7 Lights

1. General

1.1 Lights which may endanger the safety of aircraft

1.1.1 A nonaeronautical ground light near an aerodrome which might endanger the safety of aircraft

must be extinguished, screened or otherwise modified so as to eliminate the source of danger.

Compliance Note. See also NAMCARs Part 139.01.13.

1.2 Laser emissins which may endanger the safety of aircraft

1.2.1 To protect the safety of aircraft against the hazardous effects of laser emitters, the following

protected zones may be established around aerodromes:
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1 alasefbeam free flight zone (LFFZ)
1 alasefbeam ditical flight zone (LCFZ)
T alasefbeam sensitive flight zone (LSFZ).

Compliance Note 1. Figures 12.11, 12.12 and 12.13 may be used to determine the exposure

levels and distances that adequately protect flight operations.

free flight Iocal asmodrome
Zone

Note. — The dimensions indicaled are given as guidance anly

Figure 12.19: Protected flight zones
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MNote.— The dimensionsz indicafed are given as guidance anly.

Figure 12.20: Multiple runway lasebeam
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Figure 1221: Protected flight zones with indication mwfaximumirradiance levels for visible laser

beams
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1.3

131

Compliance Note 2. The restrictions on the use of laser beams in the three protected flight zones,
LFFZ, LCFZ and LSFZ, refer to visible laser beams only. Laséttasm operated by the
authorities in a manner compatible with flight safety are excluded. In all navigable airspace,
the irradiance level of any laser beam, visible or invisible, is expected to be less than or equal
to the maximum permissible exposure @JRinless such emission has been notified to the

authority and permission obtained.

Compliance Note 3. The protected flight zones are established in order to mitigate the risk of

operating laser emitters in the vicinity of aerodromes.

Lightswhich may cause confusion

A nonaeronautical ground light which, by reason of its intensity, configuration or colour, might
prevent, or cause confusion in, the clear interpretation of aeronautical ground lights must be
extinguished, screened or otivise modified so as to eliminate such a possibility. In particular,
attention must be directed to a non aeronautical ground light visible from the air within the areas
described hereunder:

(@) Instrument runway code number 4:
within the areas before the threshold and beyond the end of the runway extending at least
4 500 m in length from the threshold and runway end and 750 m either side of the
extended runway centre line in width.

(b) Instrument runway code number 2 or 3:

asin (a), except that the length must be at least 3 000 m.

(c) Instrument runway code number 1;
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and norinstrument runway:

within the approach area.

1.4  Aeronautical ground lights which may cause confusion to mariners

Compliance Note. In the case of aeautical ground lights near navigable waters,

consideration needs to be given to ensuring that the lights do not cause confusion to mariners

15 Light fixtures and supporting structures

1.6 Elevated approach light

1.6.1 Elevated approach lights and their supporting structures must be frangible except that, in that

portion of the approach lighting system beyond 300 m from the threshold:

(a) where the height of a supporting structure exceeds 12 m, the frangibility requirement
must apply to the top 12 m only; and
(b) where a supporting structure is surrounded by-framgible objects, only that part of

the structure that extends above the surrounding objects must be frangible.

1.6.2 When an approach light fixture or supportingisture is not in itself sufficiently conspicuous,
it must be suitably marked.
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1.7

171

1.8

1.8.1

1.8.2

1.9

191

Elevated lights

Elevated runway, stopway and taxiway lights must be frangible. Their height must be
sufficiently low to preserve clearance for propellers andhferengine pods of jet aircraft.

Surface lights

Light fixtures inset in the surface of runways, stopways, taxiways and aprons must be so
designed and fitted as to withstand being run over by the wheels of an aircraft without damage

either to tke aircraft or to the lights themselves.

The temperature produced by conduction or radiation at the interface between an installed inset

light and an aircraft tire must not exceed 160°C during-mitite period of exposure.

Light intensity anatontrol

Compliance Note. In dusk or poor visibility conditions by day, lighting can be more effective
than marking. For lights to be effective in such conditions or in poor visibility by night, they
must be of adequate intensity. To obtain the required inteitsitjyl] usually be necessary to

make the light directional, in which case the arcs over which the light shows will have to be
adequate and so orientated as to meet the operational requirements. The runway lighting system
will have to be considered as a vilaoto ensure that the relative light intensities are suitably

matched to the same end.

The intensity of runway lighting must be adequate for the minimum conditions of visibility and
ambient light in which use of the runway is intended, and cobipatiith that of the nearest

section of the approach lighting system when provided.
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1.9.2

1.9.3

1.9.4

2.1

Compliance Note. While the lights of an approach lighting system may be of higher intensity
than the runway lighting, it is good practice to avoid abrupt changes in ityeassthese could

give a pilot a false impression that the visibility is changing during approach

Where a higkintensity lighting system is provided, a suitable intensity control must be
incorporated to allow for adjustment of the light intensiiymeet the prevailing conditions.
Separate intensity controls or other suitable methods must be provided to ensure that the

following systems, when installed, can be operated at compatible intensities:

1 approach lighting system;

1 runway edge lights;

runway threshold lights;

1 runway end lights;

I runway centre line lights;

1 runway touchdown zone lights; and

1 taxiway centre line lights.

On the perimeter of and within the ellipse defining the main beam, the maximum light intensity
value must not be gresr than three times the minimum light intensity value measured in

accordance with Appendix 2, collective notes for FigureslA@A2-11 and A226, Note 2.

On the perimeter of and within the rectangle defining the main beam (see Appendix 2, Figures
A2-12 to A220), the maximum light intensity value must not be greater than three times the
minimum light intensity value measured in accordance with Appendigl&ctve notes for
Figures A212 to A221, Note 2.

Emergency lighting
At an aerodrome provided with runway lighting and without a secondary power supply,

sufficient emergency lights must be conveniently available for installation on at least the

primary runway in the event of failure of the normal lighting system.
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2.2

2.3

3.1

3.2

3.3

3.3.1

3.3.2

Compliance Note. Emergency lighting may also be useful to mark obstacles or delineate

taxiways and a@n areas.

When installed on a runway the emergency lights must, as a minimum, conform to the

configuration required for a nenstrument runway.
The colour of the emergency lights must conform to the colour requirements for runway
lighting, excepthat, where the provision of coloured lights at the threshold and the runway end

is not practicable, all lights may be variable white or as close to variable white as practicable

Aeronautical beacons

Where operationally necessary an aerodrome Imeacoan identification beacon must be

provided at each aerodrome intended for use at night.

The operational requirement must be determined having regard to the requirements of the air
traffic using the aerodrome, the conspicuity of the aerodromerésain relation to its
surroundings and the installation of other visual andvisual aids useful in locating the

aerodrome.

Aerodrome beacon

Where operationally necessary an aerodrome beacon or an identification beacon must be

provided at eeh aerodrome intended for use at night.

The operational requirement must be determined having regard to the requirements of the air

traffic using the aerodrome, the conspicuity of the aerodrome features in relation to its
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3.3.3

3.34

3.35

3.3.6

3.3.7

surroundings and the installation of other visual andvisual aids usefl in locating the

aerodrome.

An aerodrome beacon must be provided at an aerodrome intended for use at night if one or more
of the following conditions exist:

(a) aircraft navigate predominantly by visual means;
(b) reduced visibilities are frequent; or

(c) itis difficult to locate the aerodrome from the air due to surrounding lights or terrain.

The aerodrome beacon must be located on or adjacent to the aerodrome in an area of low

ambient background lighting.

The location of the beacon mustdaeh that the beacon is not shielded by objects in significant

directions and does not dazzle a pilot approaching to land.

The aerodrome beacon must show either coloured flashes alternating with white flashes, or
white flashes only. The frequency wital flashes must be from 20 to 30 per minute. Where
used, the coloured flashes emitted by beacons at land aerodromes must be green, and coloured
flashes emitted by beacons at water aerodromes must be yellow. In the case of a combined water
and land aemrome, coloured flashes, if used, must have the colour characteristics of whichever

section of the aerodrome is designated as the principal facility.

The light from the beacon must show at all angles of azimuth. The vertical light distribution
mustextend upwards from an elevation of not more than 1° to an elevation determined by the
aerodrome operator to be sufficient to provide guidance at the maximum elevation at which the
beacon is intended to be used, and the effective intensity of the flashemat less than 2 000

cd.
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3.8

3.8.1

3.8.2

3.8.3

3.84

Compliance Note. At locations where a high ambient background lighting level cannot be
avoided, the effective intensity of the flash may be required to be increased by a factor up to a

value of 10.

Identification beacon

An identification beacon must be provided at an aerodrome which is intended for use at night
and cannot be easily identified from the air by other means.

The identification beacon must be located on the aerodrome in an area of low ambient

background lighting.

The location of the beacon must be such that the beacon is not shielded by objects in significant

directions and does not dazzle a pilot approaching to land.

An identification beacon at a land aerodrome must show ahgles of azimuth. The vertical

light distribution must extend upwards from an elevation of not more than 1° to an elevation
determined by the aerodrome operator to be sufficient to provide guidance at the maximum
elevation at which the beacon is intentietle used, and the effective intensity of the flash must
be not less than 2 000 cd.

Compliance Note. At locations where a high ambient background lighting level cannot be
avoided, the effective intensity of the flash may be required to be increaséachyraip to a

value of 10.
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3.8.5 An identification beacon must show flashiggeen at a land aerodrome and flashyetiow at

a water aerodrome.

3.8.6 The identification characters must be transmitted in the International Morse Code.

3.8.7 Thespeed of transmission must be between six and eight words per minute, the corresponding

range of duration of the Morse dots being from 0.15 to 0.2 seconds per dot.

4. Approach lighting systems

4.1 Application

Ad Norrinstrument runway

Where physically practitde, a simple approach lighting system may be provided to serve a
norrinstrument runway where the code number is 3 or 4 and intended for use at night, except

when the runway is used only in conditions of good visibility and sufficient guidance is provided

by other visual aids.

Compliance Note. A simple approach lighting system can also provide visual guidance by

day.

B& Non-precision approach runway
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4.2

421

Where physically practicable, a simple approach lighting system as specified in 4.2 below must
be provided to serve a ngmecision approach runway, except when the runway is used only in

conditions of good visibility or sufficient guidance is providedollyer visual aids.

Compliance Note. It is advisable to give consideration to the installation of a precision
approach category | lighting system or to the addition of a runwayileéighting system.

Cd Precision approach runway category |

Where physially practicable, a precision approach category | lighting system as specified in

4.3 below must be provided to serve a precision approach runway category |.

D& Precision approach runway categories Il and Ill

A precision approach category Il and lighting system as specified in 4.4 below must be

provided to serve a precision approach runway category Il or Ill.

Simple approach lighting system

A simple approach lighting system must consist of a row of lights on the extended centre line
of the runway extending, whenever possible, over a distance of not less than 420 m from the
threshold with a row of lights forming a crossbar 18 m or 30 m in length at a distance of 300 m

from the threshold.
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4.2.2

4.2.3

42.4

425

The lights forming the crossbar must benaarly as practicable in a horizontal straight line at

right angles to, and bisected by, the line of the centre line lights. The lights of the crossbar must
be spaced so as to produce a linear effect, except that, when a crossbar of 30 m is used, gaps
maybe left on each side of the centre line. These gaps must be kept to a minimum to meet local

requirements and each must not exceed 6 m.

Note 1. Spacings for the crossbar lights between 1 m and 4 m are in use. Gaps on each side of
the centre line may improve directional guidance when approaches are made with a lateral

error, and facilitate the movement of rescue and firefighting vehicles.

The lights forming the centre line must be placed at longitudinal intervals of 60 m, except that,
when it is desired to improve the guidance, an interval of 30 m may be used. The innermost
light must be located either 60 m or 30 m from the threshit#gdending on the longitudinal

interval selected for the centre line lights.

If it is not physically possible to provide a centre line extending for a distance of 420 m from
the threshold, it may be extended to 300 m so as to include the crdfshaiis not possible,

the centre line lights may be extended as far as practicable, and each centre line light must then
consist of a barrette at least 3 m in length. Subject to the approach system having a crossbar at

300 m from the threshold, an addital crossbar may be provided at 150 m from the threshold.

The system must lie as nearly as practicable in the horizontal plane passing through the
threshold, provided that:

(a) no object other than an ILS or MLS azimuth antenna must protrude thitoeighane
of the approach lights within a distance of 60 m from the centre line of the system; and
(b) no light other than a light located within the central part of a crossbar or a centre line

barrette (not their extremities) must be screened from an apprgastcratft.
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4.2.6

4.2.7

4.2.8

Any ILS or MLS azimuth antenna protruding through the plane of the lights must be treated as

an obstacle and marked and lighted accordingly.

The lights of a simple approach lighting system must be fixed lights and the colour ghtke li

must be such as to ensure that the system is readily distinguishable from other aeronautical
ground lights, and from extraneous lighting if present. Each centre line light must consist of
either:

(a) a single source; or

(b) a barrette at least 3 m in length.

Compliance Note 1. When the barrette as in b) is composed of lights approximating to point
sources, a spacing of 1.5 m between adjacent lights in the barrette has been found satisfactory.

Compliance Note 2. It may be advisable to use barrettes 4 mgthlérit is anticipated that
the simple approach lighting system will be developed into a precision approach lighting
system.

Compliance Note 3. At locations where identification of the simple approach lighting system is
difficult at night due to sugunding lights, sequence flashing lights installed in the outer portion

of the system may resolve this problem.

Where provided for a nemstrument runway, the lights must show at all angles in azimuth
necessary to a pilot on base leg and final @ggin. The intensity of the lights must be adequate

for all conditions of visibility and ambient light for which the system has been provided.

Where provided for a neprecision approach runway, the lights must show at all angles in

azimuth necessaryp the pilot of an aircraft which on final approach does not deviate by an
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abnormal amount from the path defined by the-visnal aid. The lights must be designed to
provide guidance during both day and night in the most adverse conditions of vigibdity

ambient light for which it is intended that the system must remain usable.

4.3 Precision approach category | lighting system

4.3.1 A precision approach category | lighting system must consist of a row of lights on the extended
centre line of the runway extending, wherever possible, over a distance of 900 m from the
runway threshold with a row of lights forming a crossbar 30 m in feaga distance of 300 m
from the runway threshold.

4.3.2 The lights forming the crossbar must be as nearly as practicable in a horizontal straight line at
right angles to, and bisected by, the line of the centre line lights. The lights of the crasstar m
be spaced so as to produce a linear effect, except that gaps may be left on each side of the centre
line. These gaps must be kept to a minimum to meet local requirements and each must not

exceed 6 m.

4.3.3 The lights forming the centre line must pkaced at longitudinal intervals of 30 m with the
innermost light located 30 m from the threshold.

4.3.4 The system must lie as nearly as practicable in the horizontal plane passing through the
threshold, provided that:

(a) no object other than an ILS or ML&imuth antenna must protrude through the plane
of the approach lights within a distance of 60 m from the centre line of the system; and
(b) no light other than a light located within the central part of a crossbar or a centre line

barrette (not their extreities) must be screened from an approaching aircraft.
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4.3.5

4.3.6

4.3.7

4.3.8

4.3.9

Any ILS or MLS azimuth antenna protruding through the plane of the lights must be treated as

an obstacle and marked and lighted accordingly.

The centrdine and crossbar lights of a precision approach category | lighting system must be

fixed lights showing variable white. Each centre line light position must consist of either:

(a) a single light source in the innermost 300 m of the centreline, two lightesoin the
central 300 m of the centre line and three light sources in the outer 300 m of the centre
line to provide distance information; or

(b) a barrette.

Where the serviceability level of the approach lights specified as a maintenance objective in

10.5.10 can be demonstrated, each centre line light position may consist of either:

(a) a single light source; or
(b) a barrette.

The barrettes must be at least 4 m in length. When barrettes are composed of lights
approximating to point sources, the lighmust be uniformly spaced at intervals of not more
than 1.5 m.

If the centre line consists of barrettes as described in 4.3.5 b) or 4.3.6 b), each barrette may be
supplemented by a flashing light, except where such lighting is considered unnetassg

into account the characteristics of the system and the nature of the meteorological conditions.

Each flashing light as described in 4.3.8 must be flashed twice a second in sequence, beginning
with the outermost light and progressing towénd threshold to the innermost light of the
system. The design of the electrical circuit must be such that these lights can be operated

independently of the other lights of the approach lighting system.
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4.3.10

4311

4.3.12

4.4

441

If the centre line consists of lights as cidsed in 4.3.5 a) or 4.3.6 a) above, additional crossbars

of lights to the crossbar provided at 300 m from the threshold must be provided at 150 m, 450
m, 600 m and 750 m from the threshold. The lights forming each crossbar must be as nearly as
practicabé in a horizontal straight line at right angles to, and bisected by, the line of the centre
line lights. The lights must be spaced so as to produce a linear effect, except that gaps may be
left on each side of the centre line. These gaps must be kepiiviraum to meet local

requirements and each must not exceed 6 m.

Where the additional crossbars described in 4.3.10 above are incorporated in the system, the
outer ends of the crossbars must lie on two straight lines that either are paralléh®dhthe
centre line lights or converge to meet the runway centre line 300 m from threshold.

The lights must be in accordance with the specifications of Appendix 2 to this Document NAM
CATS-AH, Figure A21. The flight path envelopes used in tesign of these lights are given
in Attachment A to this Document NAMATS-AH, Figure A 6).

Precision approach category Il and Il lighting system

The approach lighting system must consist of a row of lights on the extended centre line of the
runway, extending, wherever possible, over a distance of 900 m from the runway threshold. In
addition, the system must have two side rows of lights, extendigZrom the threshold, and

two crossbars, one at 150 m and one at 300 m from the threshold, all as shown in Figure 12.22.
Where the serviceability level of the approach lights specified as maintenance objectives in
NAMCATSs-AH subpart 139.17.6, can be denstrated, the system may have two side rows of
lights, extending 240 m from the threshold, and two crossbars, one at 150 m and one at 300 m

from the threshold, all as shown in Figure 12.23.
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Compliance Note. The length of 900 m is based on providing eed@r operations under
category |, Il and Il conditions. Reduced lengths may support category Il and Ill operations

but may impose limitations on category | operations.

4.4.2 The lights forming the centre line must be placed at longitudinal interf&@® m with the

innermost lights located 30 m from the threshold.
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Figure 12.22: Inner 300 m approach and runway lighting for precision approach runways, categories
Iland Il
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4.4.3

The lights forming the side rows must be placed on each side of the centre line, at a longitudinal
spacing equal to that of the centre line lights and with the first light located 30 m from the
threshold. Where the serviceability level of the approachtdigipecified as maintenance
objectives in NAMCATSAH subpart 139.17.6 can be demonstrated, lights forming the side
rows may be placed on each side of the centre line, at a longitudinal spacing of 60 m with the
first light located 60 m from the thresholch@ lateral spacing (or gauge) between the innermost
lights of the side rows must be not less than 18 m nor more than 22.5 m, and preferably 18 m,
but in any event must be equal to that of the touchdown zone lights.
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Figure 12.23. Inner 300 m approach and runway lighting for precision approach runways,
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444

4.4.5

4.4.6

4.4.7

4.4.8

categories Il and lll, where the serviceability levels of the lights specified as
maintenance objectives in 139.17.6,-@avagraph 1.7 can be demonstrated

The crossbar provided at 150 m from the threshold must fill in the gaps between the centre line

and side row lights.

The crossbar provided at 300 m from the threshold must extend on both sides of the centre line
lights to a distance of 15 m from thentre line.

If the centre line beyond a distance of 300 m from the threshold consists of lights as described
in 4.4.10 (b) or 4.4.11 (b), additional crossbars of lights must be provided at 450 m, 600 m and
750 m from the threshold.

Where tle additional crossbars described in 4.4.6 above are incorporated in the system, the outer
ends of these crossbars must lie on two straight lines that either are parallel to the centre line or

converge to meet the runway centre line 300 m from the threshold

The system must lie as nearly as practicable in the horizontal plane passing through the
threshold, provided that:

(a) no object other than an ILS or MLS azimuth antenna must protrude through the plane
of the approach lights within a distance of 6@ram the centre line of the system; and
(b) no light other than a light located within the central part of a crossbar or a centre line

barrette (not their extremities) must be screened from an approaching aircratft.

Any ILS or MLS azimuth antenna protruditftyough the plane of the lights must be treated as

an obstacle and marked and lighted accordingly.
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4.4.9

4.4.10

The centre line of a precision approach category Il and Il lighting system for the first 300
m from the threshold must consist of barrettesnshg variable white, except that, where the
threshold is displaced 300 m or more, the centre line may consist of single light sources showing
variable white. Where the serviceability level of the approach lights specified as maintenance
objectives in NAMCA's-AH subpart 139.17.6 can be demonstrated, the centre line of a
precision approach category Il and Il lighting system for the first 300 m from the threshold
may consist of either:

(a) barrettes, where the centre line beyond 300 m from the threshold cofidistsettes
as described in 4.4.11 (a); or

(b) alternate single light sources and barrettes, where the centre line beyond 300 m from
the threshold consists of single light sources as described in 4.4.11.(b), with the
innermost single light source locatedrB@nd the innermost barrette located 60 m from
the threshold; or

(c) single light sources where the threshold is displaced 300 m or more;

all of which must show variable white.

Beyond 300 m from the threshold each centre line light position must consist of either:

(a) a barrette as used on the inner 300 m; or
(b) two light sources in the central 300 m of the centre line and three light sources in the

outer 300 m of the centre line;

al of which must show variable white.

4.4.11 Where the serviceability level of the approach lights specified as maintenance objectives in

NAMCATSs-AH Subpart 139.17.6 can be demonstrated, beyond 300 m from the threshold each

centre line light position magonsist of either:

(a) a barrette; or
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4.4.12

4.4.13

4.4.14

4.4.15

4.4.16

4.4.17

(b) a single light source;

all of which must show variable white.

The barrettes must be at least 4 m in length. When barrettes are composed of lights
approximating to point sources, the lights must be uniformlgespat intervals of not more
than 1.5 m.

If the centre line beyond 300 m from the threshold consists of barrettes as described in 4.4.10
(a) or 4.4.11 (a), each barrette beyond 300 m may be supplemented by a flashing light, except
where such lightig is considered unnecessary taking into account the characteristics of the
system and the nature of the meteorological conditions.

Each flashing light as described in 4.4.13 above must be flashed twice a second in sequence,
beginning with the outenost light and progressing toward the threshold to the innermost light

of the system. The design of the electrical circuit must be such that these lights can be operated
independently of the other lights of the approach lighting system.

The side ow must consist of barrettes showing red. The length of a side row barrette and the

spacing of its lights must be equal to those of the touchdown zone light barrettes.

The lights forming the crossbars must be fixed lights showing variable whigdigFits must

be uniformly spaced at intervals of not more than 2.7 m.

The intensity of the red lights must be compatible with the intensity of the white lights.
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4.4.18 The lights must be in accordance with the specifications of Appendixt2stdiAM-CATS-

5.1

511

AH, Figures A21 and A22.

Visual approach slope indicator systems

Application

A visual approach slope indicator system must be provided to serve the approach to a runway
whether or not the runway is served by other visual appragls or by nowvisual aids, where

one or more of the following conditions exist:

(a) the runway is used by turbojet or other aeroplanes with similar approach guidance
requirements;
(b) the pilot of any type of aeroplameay have difficulty in judging the approach due to:

(i) inadequate visual guidance such as is experienced during an approach over water
or featureless terrain by day or in the absence of sufficient extraneous lights in the
approach area by night; or

(i) misleadng information such as is produced by deceptive surrounding terrain or
runway slopes;

(c) the presence of objects in the approach area may involve serious hazard if an aeroplane
descends below the normal approach path, particularly if there are ndsnahor

other visual aids to give warning of such objects;

(d) physical conditions at either end of the runway present a serious hazard in the event of
an aeroplane undershooting or overrunning the runway; and
(e) terrain or prevalent meteorological conditions amehsthat the aeroplane may be

subjected to unusual turbulence during approach.

5.1.2 The standard visual approach slope indicator systems must consist of the following:

(a) T-VASIS and ATVASIS conforming to the specifications contained in this section

inclusive;
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(b) PAPI and APAPI systems conforming to the specifications contained in this section;

as shown in Figure 12.24.

[ ] ]
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T-4&S15 AT-VARIE Fam APAM

Figure 12.24: Visualapproach slope indicator systems

5.1.3 PAPI, T-VASIS or AT-VASIS must be provided where the code number is 3 or 4 when one or

more of the conditions specified in 5.1.1 above exist.

5.1.4 As of 1 January 2020, the use 6VASIS and ATVASIS as standardisual approach slope

indicator systems must be discontinued
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5.1.5 PAPI or APAPI must be provided where the code number is 1 or 2 when one or more of the

5.1.6

5.2

521

conditions specified in 5.1.1 above exist.

Where a runway threshold is temporarily displagedhfthe normal position and one or more

of the conditions specified in 5.1.1 exist, a PAPI may be provided except that where the code

number is 1 or 2 an APAPI may be provided.

T-VASIS and A'VASIS

The T-VASIS must consist of twenty light units symmetrically disposed about the runway

centre line in the form of two wing bars of four light units each, with bisecting longitudinal lines

of six lights, as shown in Figure 12.25.

INSTALLATIONTOLERANCES

The aerodrome operator may:

a)

b)

vary the nominal eye height over the threshols
the onslope signal between the limits of 12
and 16 m, except in cases where a standard
glide path and/or MLS minimum glide path
available; the height ovethreshold should b
varied to avoid any conflict between the vis|
approach slope indications and the usa
portion of the ILS glide path and/or ML

minimum glide path indications;

vary the longitudinal distance betwei

individual light units or the ovall length of the

system by not more than 10 per cent;
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c) vary the lateral displacement of the system fi

the runway edge by not more than £3 m;

Note. The system must be symmetrically displ:

about the runway centre line.

d) where there is a longitudinal slope of the grou
adjust the longitudinal distance of a light unit
compensate for its difference in level from tha
the threshold; and

e) where there is a transverse slope in the grot
adjust the longitudinal distance of two light un
or two wing bars to compensate for t
difference in level between them as necessa

meet the requirements of 5.2.11 below..

The distance between thingy bar and the thresholj
is based on an approach slope of 3° to a level run
with a nominal eye height over the threshold of 1¢
In practice, the threshold to wing bar distance
determined by:

a) the selected approach slope;

b) the longitudinal slope dhe runway; and

c) the selected nominal eye height over

threshold

Figure 12.25; Siting of light units for IVASIS (Edit figure)

12-72



TECHNICAL STANDARDS

NamibiaCivil AviationAuthority - (NAMCATYS)
Safety Division

iZ.0\
O

Part139 Aerodromes

5.2.2 The AT-VASIS must consist of ten light units arranged on one side of the runvilg form

of a single wing bar of four light units with a bisecting longitudinal line of six lights.

5.2.3 The light units must be constructed and arranged in such a manner that the pilot of an aeroplane

during an approach will:

(a) when above the approacloge, see the wing bar(s) white, and one, two or three fly
down lights, the more figown lights being visible the higher the pilot is above the
approach slope;

(b) when on the approach slope, see the wing bar(s) white; and

(c) when below the approach slope, a2 wing bar(s) and one, two or three-iy lights
white, the more flyup lights being visible the lower the pilot is below the approach
slope; and when well below the approach slope, see the wing bar(s) and the three fly

up lights red.

When on oabove the approach slope, no light must be visible from thapflight units; when
on or below the approach slope, no light must be visible from tkaoflyn light units.

5.2.4 The light units must be located as shown in Figure 12.25, subject to thitation tolerances
given therein.

Compliance Note. The siting ofMIASIS will provide, for a 3° slope and a nominal eye
height over the threshold of 15 m (see
threshold of 13 m to 17 m when only the wing lighits are visible. If increased eye
height at the threshold is required (to provide adequate wheel clearance), then the
approaches may be flown with one or moredflp wn | i ght s vi si bl e.

height over the threshold is then of the followindesr

Wing bar lights and one flgown light visible 17 mto 22 m
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525

5.2.6

527

5.2.8

5.2.9

5.2.10

Wing bar lights and two figown lights visible 22 m to 28 m

Wing bar lights and three fldown lights visiblé28 m to 54 m.

The systems must be suitable for both day and wigétations.

The light distribution of the beam of each light unit must be of fan shape showing over a wide

arc in azimuth in the approach direction. The wing bar light units must produce a beam of white
light from 1A546 vealtiamd! engne apbeam6df vree
vertical angle. The fhdown light units must produce a white beam extending from an elevation

of 6° down to approximately the approach slope, where it must have a shafp Tae fly-up
lightuntsmus produce a white beam from approxi mat
vertical angle and a red beam below a 1A5456
in the wing bar units and flyp units may be increased to comply with 5.3.4.

The light intensity distribution of the fidown, wing bar and flup light units must be as shown
in Appendix 2 of this Document NAMCATS-AH, Volume |, Figure A222.

The colour transition from red to white in the vertical plane must be suchagppéar to an
observer, at a distance of not less than 300 m, to occur over a vertical angle of not more than
1506.

At full intensity the red light must have a Y coordinate not exceeding 0.320.

A suitable intensity control must h@ovided to allow adjustments to meet the prevailing

conditions and to avoid dazzling the pilot during approach and landing.
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5211

5.2.12

5.3

53.1

5.3.2

5.3.3

The light units forming the wing bars, or the light units forming alftyvn or a flyup matched
pair, must be mounted se & appear to the pilot of an approaching aeroplane to be substantially

in a horizontal line. The light units must be mounted as low as possible and must be frangible.

The light units must be so designed that deposits of condensation, dirpretptically
transmitting or reflecting surfaces must interfere to the least possible extent with the light signals
and must in no way affect the elevation of the beams or the contrast between the red and white
signals. The construction of the light unitgist be such as to minimize the probability of the
slots being wholly or partially blocked by snow or ice where these conditions are likely to be

encountered.

Approach slope and elevation setting of light beams

The approach slope must be appropriate for use by the aeroplanes using the approach.

When the runway on which aWTASIS is provided is equipped with an ILS and/or MLS, the
siting and elevations of the light units must be such that the visual absioge conforms as
closely as possible with the glide path of the ILS and/or the minimum glide path of the MLS, as

appropriate

The elevation of the beams of the wing bar light units on both sides of the runway must be the
same. The elevation of thep of the beam of the flyp light unit nearest to each wing bar, and

that of the bottom of the beam of the fly down light unit nearest to each wing bar, must be equal
and must correspond to the approach slope. Theftangle of the top of the beams$ o
successivefjup | i ght units must decrease by 56 of
unit away from the wing bar. The et angle of the bottom of the beam of the-digwn light

uni ts must increase by 706 franftheaingchargdsee Fgaree h s
12.26).
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Figure 12.26: Light beams and elevation settings e¥ASIS and AANASIS

5.3.4 The elevation setting of the top of the red light beams of the wing bar amg filyht units must

5.3.5

besuch that, during an approach, the pilot of an aeroplane to whom the wing bar and three fly
up light units are visible would clear all objects in the approach area by a safe margin if any

such light did not appear red.

The azimuth spread of the ligheam must be suitably restricted where an object located outside

the obstacle protection surface of the system, but within the lateral limits of its light beam, is

found to extend above the plane of the obstacle protection surface and an aeronadyical stu

indicates that the object could adversely affect the safety of operations. The extent of the

restriction must be such that the object remains outside the confines of the light beam.
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54 PAPI and APAPI

Description

5.4.1 The PAPI system must consist of a wing bar of four sharp transitiortlamalpi (or paired single
lamp) units equally spaced. The system must be located on the left side of the runway unless it

is physically impracticable to do so.

Compliance Note. Whegerunway is used by aircraft requiring visual roll guidance which is
not provided by other external means, then a second wing bar may be provided on the opposite

side of the runway.

5.4.2 The APAPI system must consist of a wing bar of two sharp transitidti-lamp (or paired
single lamp) units. The system must be located on the left side of the runway unless it is

physically impracticable to do so.

5.4.3 The wing bar of a PAPI must be constructed and arranged in such a manner that a pilot making

an appoach will:

(a) when on or close to the approach slope, see the two units nearest the runway as red and
the two units farthest from the runway as white;

(b) when above the approach slope, see the one unit nearest the runway as red and the three
units farthest fom the runway as white; and when further above the approach slope, see
all the units as white; and

(c) when below the approach slope, see the three units nearest the runway as red and the
unit farthest from the runway as white; and when further below theagipslope, see

all the units as red.
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5.4.4 The wing bar of an APAPI must be constructed and arranged in such a manner that a pilot

making an approach will:

(a) when on or close to the approach slope, see the unit nearer the runway as red and the
unit farthe from the runway as white;
(b) when above the approach slope, see both the units as white; and

(c) when below the approach slope, see both the units as red.

Siting

5.4.5 The light units must be located as in the basic configuration illustrated in Figi&resbbject
to the installation tolerances given therein. The units forming a wing bar must be mounted so as
to appear to the pilot of an approaching aeroplane to béastibdly in a horizontal line. The
light units must be mounted as low as possible and must be frangible.

Characteristics of the light unit

5.4.6 The system must be suitable for both day and night operations.

5.4.7 The colour transition from red to whitin the vertical plane must be such as to appear to an
observer, at a distance of not less than 300 m, to occur within a vertical angle of not more than
306.

5.4.8 At full intensity the red light must have a Y coordinate not exceeding 0.320.

5.4.9 The light intensity distribution of the light units must be as shown in Appendix 2 to NAM
CATS-AH, Figure A223.
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5.4.10 Suitable intensity control must be provided so as to allow adjustment to meet the prevailing

conditions and to avoid dazzling the pilot dgrismpproach and landing.

5.4.10 Each light unit must be capable of adjustment in elevation so that the lower limit of the white
part of the beam may be fixed at any desired

above the horizontal.

3 B 3
Rurra Ru
\ sy ,E i nway ,E
5m | o, +| 10m I | B,
{1m) | | (x1m) [=]E
am [0 imy T EA
on e
1
e glol
|t1|'|'|_|_‘-_mﬁ'
Typical FAFI wing bar Typlcal AFAF] wing bar
INSTALLATION TOLERANCES
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(&) Where a PAPI or APAPI is installed on a runw (c) If a wheel clearance, greater than that specifie

not equipped with an ILS or MLS, the distance
must be calculated to ensure that the lowest he

at which a pilot will see a correct approach p

indication (Figure 80, angle Bfor a PAPI and (d) Distance D1 must be adjusted to compensate

angle A for an APAPI) provides the whe
clearance over the threshold specified in Tabl
2 for the most demanding amongst aeropla
regularly using the runway.

(b) Where a PAPI or APAPI is installed on a runw

equipped with an ILS and/or MLS, the distar
D1 must be calculated to provide the optimi
compatibility between the visual and neisual
aids for the range of eyte-antenna heights of th
aeroplanes regulgr using the runway. The(f)
distance must be equal to that between
threshold and the effective origin of the ILS gli
path or MLS minimum glide path, as approprie
plus a correction factor for the variation of eye
antenna heights of the aeroplaneaaerned. The
correction factor is obtained by multiplying t

average eye tantenna height of those aeroplar

by the cotangent of the approach angle. Howe (g) The lateral spacing between APAPI units may

the distance must be such that in no case will
wheel clearance over the threshold be lothan

that specified in column (3) of TableX

(e) To ensure that units are mounted as low as pos

Note. Reducing the spacing between light units reg

in a reduction in usable range of the system.

a) above is required for specific aircraft, this car

achieved by increasing D1.

differences in elev#n between the lens centres
the light units and the threshold.

and to allow for any transverse slope, small he
adjustments of up to 5 cm between units

acceptable. A lateral gradient not gerahan 1.25
per cent can be accepted provided it is unifori

applied across the units.

A spacing of 6 m (z1 m) between PAPI units m
be used on code numbers 1 and 2. In such an €
the inner PAPI unit must be located not less thal

m (£1 m) fromthe runway edge.

increased to 9 m (x1 m) if greater range is requ
or later conversion to a full PARS anticipated. In
the latter case, the inner APAPI unit must be loc:

15 m (1 m) from the runway edge.

Figure 12.27: Siting of PAPI and APAPI
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5.4.12 The light units must be so designed to ensure that depodits, @tc., on optically transmitting
or reflecting surfaces do not, as far as possible, interfere with the light signals and do not affect

the contrast between the red and white signals and the elevation of the transition sector.

5.5 Approach slope andevation setting of light units

5.5.1 The approach slope as defined in Figure 12.28 must be appropriate for use by the aeroplanes

using the approach.

The height of the pllot’™s eye abowe the aircraft™s ILS glide path/MLS antenna varies with the bype of
aeroplans and approach attitude. Hanmonization of the PAPI signal and ILS gide path anddor MLS
minimum glide path o & point cllosesc o the threshold may be schiswved by increasing the on=cowmrse
secior from 20° o 307 The setling angles for a 5% gikde slhope would then be 253257 2%45, 315 and
F 35

A= " PAF ILLUSTRATED

]
APAP WING BAR THRESHOLD

B — 3" APPSR LLUESTRATED

Figure 12.28 Light beams and angle of elevation setting of PAPI andFAPA
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5.5.2 When the runway is equipped with an ILS and/or MLS, the siting and the angle of elevation of
the light units must be such that the visual approach slope conforms as closely as possible with

the glide path of the ILS and/or the minimum glieh of the MLS, as appropriate.

5.5.3 The angle of elevation settings of the light units in a PAPI wing bar must be such that, during
an approach, the pilot of an aeroplane observing a signal of one white and three reds will clear

all objects in the appach area by a safe margin (see Table 12.2).

Table 122: Wheel clearance over threshold for PAPI and APAPI

Eyeto-wheel height Desired wheel Minimum wheel clearance
of aeroplane clearance (metres}y

in the approach configuratidn (metres®, (3)

@ 2

up to but not including3m 6 iKY

3 m up to but not including 5 m 4

5 m up to but not including 8 m

ol ©| O o

8 m up to but not including 14 m

a. Inselecting the eyo-wheel height group, only aeroplanes meant to use the system on a regul
must be considered. The most demanding amongst such aeroplanes must determirte-thilbazmy
height group.

b. Where practicable the desired wheel cleaearshown in column (2) must be provided.

c. The wheel clearances in column (2) may be reduced to no less than those in column(3) v
aeronautical study indicates that such reduced wheel clearances are acceptable.

d. When a reduced wheel clearance is fitett at a displaced threshold it must be ensured thg
corresponding desired wheel clearance specified in column (2) will be available when an ag
at the top end of the eyte-wheel height group chosen overflies the extremity of the runway.

e. Thiswheel clearance may be reduced to 1.5 m on runways used mainly byeight nonturbojet

aeroplanes.
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554

555

5.5.6

5.6

5.6.1

5.6.2

The angle of elevation settings of the light units in an APAPI wing bar must be such that, during
an approach, the pilot of an aeroplane obsgrtie lowest on slope signal, i.e. one white and

one red, will clear all objects in the approach area by a safe margin (see Table 12.2).

The azimuth spread of the light beam must be suitably restricted where an object located outside
the obstacle ftection surface of the PAPI or APAPI system, but within the lateral limits of its
light beam, is found to extend above the plane of the obstacle protection surface and an
aeronautical study indicates that the object could adversely affect the safpgratfans. The

extent of the restriction must be such that the object remains outside the confines of the light

beam.

Where wing bars are installed on each side of the runway to provide roll guidance,
corresponding units must be set at the sameeawthat the signals of each wing bar change

symmetrically at the same time.

Obstacle protection surface

Compliance Note. The following specifications apply-#AISIS, ATVASIS, PAPI and APAPI.

An obstacle protection surface must be established when it is intended to provide a visual

approach slope indicator system.

The characteristics of the obstacle protection surface, i.e. origin, divergence, length and slope,

must correspond to thoseecified in the relevant column of Tabl&%nd in Figure 21.
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5.6.3 New objects or extensions of existing objects must not be permitted above an obstacle protection
surface except when, in the opinion of the Executive Director, the new object aiexteould

be shielded by an existing immovable object.

5.6.4 EXxisting objects above an obstacle protection surface must be removed except when, in the
opinion of the Executive Director, the object is shielded by an existing immovable object, or
after aeonautical study it is determined that the object would not adversely affect the safety of

operations of aeroplanes.

5.6.5 Where an aeronautical study indicates that an existing object extending above an obstacle
protection surface (OPS) could adversdfea the safety of operations of aeroplanes, one or

more of the following measures must be taken:

(a) remove the object;

(b) suitably raise the approach slope of the system;

(c) reduce the azimuth spread of the system so that the object is outside the corifiees of
beam;

(d) displace the axis of the system and its associated obstacle protection surface by no more
than 5°; and

(e) suitably displace the system upwind of the threshold such that the object no longer

penetrates the OPS.

Table 12.3: Dimensions and slopes of the obstacle protection surface

Runway type/code number

Norrinstrument Code number Instrument
Code number
Surface 1 2 3 4 1 2 3 4

dimensions
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Length of inner| 60m 80nt 150m 150m 150m 150m 300m | 300m
edge
Distance from| D;+#30m | D;+60m| D;+60 | D1+60 | D;+#60m | D;#60m | D1+60 | D1+60 m
the visual m m m
approach slop
indicator
system
Divergence 10% 10% 10% 10% 15% 15% 15% 15%
(each side)
Total length 7500m | 7500m | 15000m| 15000m| 7500m | 7500m | 15000m| 15000m
Slope
a) T-VASIS|i°¢ 1.9 1.9 1.9 - 1.9 1.9 1.9
and AT
VASIS
b) PAPI¢ - AT0.57°| Al Al AT0.57°| AT0.57°| Al AT 0.57°

0.57° 0.57° 0.57°

c) APAPI¢ AT0.9° | AT0.9° |- - AT0.9° | AT0.9° | - -

a. This length is to be increased to 150 m forr9ASIS or AT-VASIS.
. This length is to be increased to 15 000 m for\dASIS or AT-VASIS.

. No slope has been specified if a system is unlikely to be used on runway type/code number in

b
c
d. Angles as indiated in Figure £0.
e

. D1is the distance of the visual approach slope indicator system from threshold prior

displacement to remedy object penetration of the OPS (refer Figh@e Bhe start of the OPS is fixe

to the visual approach slope indicasgstem location, such that displacement of the PAPI results

equal displacement of the start of the OPS.
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Figure 12.29: Obstacle protection surface for visual approach slope indicator systems

6. Circling guidance lights

6.1 Circling guidance lightsnust be provided when existing approach and runway lighting systems
do not satisfactorily permit identification of the runway and/or approach area to a circling

aircraft in the conditions for which it is intended the runway be used for circling approaches.

6.2 The location and number of circling guidance lights must be adequate to enable a pilot, as

appropriate, to:
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6.3

6.4

6.5

7.1

@join the downwind |l eg or align and adjust
distance from it and to distinguish the threshinlgassing; and

(b) keep in sight the runway threshold and/or other features which will make it possible to
judge the turn on to base leg and final approach, taking into account the guidance

provided by other visual aids.

Circling guidance lights must osist of:

(a) lights indicating the extended centre line of the runway and/or parts of any approach
lighting system; or
(b) lights indicating the position of the runway threshold; or

(c) lights indicating the direction or location of the runway;

or a combination of such lights as is appropriate to the runway under consideration.

Circling guidance lights must be fixed or flashing lights of an intensity and beam spread
adequate for the conditions of visibility and ambient light in whichifitesnded to make visual
circling approaches. The flashing lights must be white, and the steady lights either white or

gaseous discharge lights

The lights must be designed and be installed in such a manner that they will not dazzle or
confuse a pilot Wen approaching to land, taking off or taxiing.

Runway leadin lighting systems

A runway leadin lighting system must be provided where it is desired to provide visual
guidance along a specific approach path, for reasons such as avoiding hazaraiousr teor

purposes of noise abatement.
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7.2

7.3

7.4

7.5

7.6

8.1

A runway leadin lighting system must consist of groups of lights positioned so as to define the
desired approach path and so that one group may be sighted from the preceding group. The

interval between adjanegroups must not exceed approximately 1 600 m.

A runway leadin lighting system must extend from a point as determined by the aerodrome
operator, up to a point where the approach lighting system, if provided, or the runway or the

runway lighting syeem is in view.

Each group of lights of a runway leaulighting system must consist of at least three flashing
lights in a linear or cluster configuration. The system may be augmented by steady burning

lights where such lights would assist in idéyitig the system.

The flashing lights and the steady burning lights must be white.

Where practicable, the flashing lights in each group must flash in sequence towards the runway.

Runway threshold identification lights

Runway threshold identification lights may be installed:

(a) at the threshold of a neprecision approach runway when additional threshold
conspicuity is necessary or where it is not practicable to provide other approach lighting
aids; and

(b) where a runway tlshold is permanently displaced from the runway extremity or
temporarily displaced from the normal position and additional threshold conspicuity is

necessary.
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8.2 Runway threshold identification lights must be located symmetrically about the runway centre

line, in line with the threshold and approximately 10 m outside each line of runway edge light.

8.3 Runway threshold identification lights must be flashing white lights with a flash frequency

between 60 and 120 per minute.

8.4 The lights must beisible only in the direction of approach to the runway.

9. Runway edge lights

9.1 Runway edge lights must be provided for a runway intended for use at night or for a precision

approach runway intended for use by day or night.

9.2 Runway edge lights may b@ovided on a runway intended for taé# with an operating
minimum below an RVR of the order of 800 m by day.

9.3 Runway edge lights must be placed along the full length of the runway and must be in two

parallel rows equidistant from the centre line.

9.4 Runway edge lights must be placed along the edges of the area declared for use as the runway

or outside the edgexd the area at a distance of not more than 3 m.

9.5 Where the width of the area which could be declared as runway exceeds 60 m, the distance
between the rows of lights may be determined taking into account the nature of the operations,
the light distribuion characteristics of the runway edge lights, and other visual aids serving the

runway.
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9.6

9.7

9.8

9.9

9.10

The lights must be uniformly spaced in rows at intervals of not more than 60 m for an instrument
runway, and at intervals of not more than 100 m for ainstnument runway. The lights on

opposite sides of the runway axis must be on lines at right angles to that axis. At intersections
of runways, lights may be spaced irregularly or omitted, provided that adequate guidance

remains available to the pilot

Runwayedge lights must be fixed lights showing variable white, except that:

(a) in the case of a displaced threshold, the lights between the beginning of the runway and
the displaced threshold must show red in the approach direction; and

(b) a section of the lights €0m or onethird of the runway length, whichever is the less, at
the remote end of the runway from the end at which thedtikain is started, may

show yellow.

The runway edge lights must show at all angles in azimuth necessary to provide guidance t
pilot landing or taking off in either direction. When the runway edge lights are intended to

provide circling guidance, they must show at all angles in azimuth.

In all angles of azimuth required in 9.8 above, runway edge lights must show atumipes

15° above the horizontal with an intensity adequate for the conditions of visibility and ambient
light in which use of the runway for talaf or landing is intended. In any case, the intensity
must be at least 50 cd except that at an aerodromeuwigxtraneous lighting, the intensity of

the lights may be reduced to not less than 25 cd to avoid dazzling the pilot.

Runway edge lights on a precision approach runway must be in accordance with the
specifications of Appendix 2 to this NAMGATS-AH, Figure A29 or A210.
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10.

Runway threshold and wing bar lights (see Figure 12.30)

Application of runway threshold lights

10.1

Runway threshold lights must be provided for a runway equipped with runway edge lights,
except on a non instrument or Aprecision approach runway where the threshold is displaced
and wing bar lights are provided

Location of runway threshold light

10.2

10.3

10.4

When a threshold is at the extremity of a runway, the threshold lights must be placed in a row
at right angles to the runway axis as near to the extremity of the runway as possible and, in any

case, not more than 3 m outside the extremity.

When a theshold is displaced from the extremity of a runway, threshold lights must be placed
in a row at right angles to the runway axis at the displaced threshold.

Threshold lighting must consist of:

(a) on a norinstrument or notprecision approach runway, laast six lights;

(b) on a precision approach runway category |, at least the number of lights that would be
required if the lights were uniformly spaced at intervals of 3 m between the rows of
runway edge lights; and

(c) on a precision approach runway catedooyr Ill, lights uniformly spaced between the

rows of runway edge lights at intervals of not more than 3 m.
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Figure 12.30: Arrangement of runway threshold

and runway end lights
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Compliance Note. The minimum number of lights are shown for a runway 45 m wide with runway
edge lights installed at the edge.

10.5 The lights prescribed in 10.4 (a) and (b) may be either:

(a) equally spaed between the rows of runway edge lights; or

(b) symmetrically disposed about the runway centre line in two groups, with the lights
uniformly spaced in each group and with a gap between the groups equal to the gauge
of the touchdown zone marking or lightinghere such is provided, or otherwise not

more than half the distance between the rows of runway edge lights.

Application of wing bar lights

10.6  Wing bar lights may be provided on a precision approach runway when additional conspicuity
is considered desirable.

10.7 Wing bar lights must be provided on a Aiastrument or noiprecision approach runway where

the threshold is displaced and runway threshold lights are required, but are not provided.

Location of wing bar lights

10.8 Wing bar Ights must be symmetrically disposed about the runway centre line at the threshold
in two groups, i.e. wing bars. Each wing bar must be formed by at least five lights extending at
least 10 m outward from, and at right angles to, the line of the runwayligitg with the

innermost light of each wing bar in the line of the runway edge lights.

Characteristics of runway threshold and wing bar lights
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10.9

10.10

10.11

11.

111

11.2

11.3

Runway threshold and wing bar lights must be fixed unidirectional lights showing green in the
direction of approach to the runway. The intensity and beam spread of the lights must be
adequate for the conditions of visibility and ambient light in which use of the runway is
intended.

Runway threshold lights on a precision approach runway must be andaoce with the
specifications of Appendix 2 to this Document NABATS-AH, Figure A23.

Threshold wing bar lights on a precision approach runway must be in accordance with the
specifications of Appendix 2 to this Document NABATS-AH, Figure A24.

Runway end lights (see Figure 12.30)

Runway end lights must be provided for a runway equipped with runway edge lights.

Compliance Note. When the threshold is at the runway extremity, fittings serving as threshold

lights may be used as runwagd lights.

Runway end lights must be placed on a line at right angles to the runway axis as near to the end

of the runway as possible and, in any case, not more than 3 m outside the end.

Runway end lighting must consist of at least six lightee lights may be either:

(a) equally spaced between the rows of runway edge lights; or
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11.4

11.5

12.

12.1

12.2

12.3

(b) symmetrically disposed about the runway centre line in two groups with the lights
uniformly spaced in each group and with a gap between the groups of not more than

half the distance between the rows of runway edge lights.

For a precision approach runway category lll, the spacing between runway end lights, except
between the two innermost lights if a gap is used, must not exceed 6 m.

Runway end lights must be fixaghidirectional lights showing red in the direction of the
runway. The intensity and beam spread of the lights must be adequate for the conditions of
visibility and ambient light in which use of the runway is intended.

Runway end lights on a precisioapproach runway must be in accordance with the
specifications of Appendix 2 to this Document NABATS-AH, Figure A28.

Runway centre line lights

Runway centre line lights must be provided on a precision approach runway category Il or Ill.

Runway centre line lights may be provided on a precision approach runway category |,
particularly when the runway is used by aircraft with high landing speeds or where the width
between the runway edge lights is greater than 50 m.

Runway centrdine lights must be provided on a runway intended to be used feothith

an operating minimum below an RVR of the order of 400 m.
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12.4 Runway centre line lights may be provided on a runway intended to be used for takeoff with an
operating minimum on RVR of the order of 400 m or higher when used by aeroplanes with a
very high takeoff speed, particularly where the width between the runway edge lights is greater
than 50 m.

12.5 Runway centre line lights must be located along the centre line diitiaay, except that the

lights may be uniformly offset to the same side of the runway centre line by not more than 60
cm where it is not practicable to locate them along the centre line. The lights must be located
from the threshold to the end at longituai spacing of approximately 15 m. Where the
serviceability level of the runway centre line lights specified as maintenance objectives in
NAMCARs-AH part 139.17.6 can be demonstrated and the runway is intended for use in
runway visual range conditions ofs@ m or greater, the longitudinal spacing may be
approximately 30 m.

Compliance Note. Existing centre line lighting where lights are spaced at 7.5 m need not be

replaced.

12.6 Centre line guidance for talaf from the beginning of a runway to a displddbareshold may

be provided by:

(a) an approach lighting system if its characteristics and intensity settings afford the
guidance required during takdf and it does not dazzle the pilot of an aircraft taking
off; or

(b) runway centre line lights; or

(c) barrettesof at least 3 m in length and spaced at uniform intervals of 30 m, as shown in
Figure 12.31, designed so that their photometric characteristics and intensity setting
afford the guidance required during tadi® without dazzling the pilot of an aircraft
taking off.
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Where necessary, provision may be made to extinguish those centre line lights specified in b)
or reset the intensity of the approach lighting system or barrettes when the runway is being used
for landing. In no case must only the single soutgevay centre line lights show from the

beginning of the runway to a displaced threshold when the runway is being used for landing.
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12.7

12.8

13.

131

13.2

for runway with displacethresholds

Runway centre line lights must be fixed lights showing variable white from the threshold to the
point 900 m from the runway end; alternate red and variable white from 900 m to 300 m from
the runway end; and red from 300 m to the runway exrcept that for runways less than 1 800

m in length, the alternate red and variable white lights must extend from the midpoint of the

runway usable for landing to 300 m from the runway end.

Compliance Note. Care is required in the design of the etattsiystem to ensure that failure
of part of the electrical system will not result in a false indication of the runway distance

remaining.

Runway centre line lights must be in accordance with the specifications of Appendix 2 to this
Document NAMCATSAH, Figure A26 or A27.

Runway touchdown zone lights

Touchdown zone (TDZ) lights must be provided in the touchdown zone of a precision approach

runway category Il or Il

Touchdown zone lights must extend from the threshold for a longitudinal distance of 900 m,
except that, on runways less than 1 800 m in length, the must be shortened so that it does not
extend beyond the midpoint of the runway. The pattern must be forynpdins of barrettes
symmetrically located about the runway centre line. The lateral spacing between the innermost
lights of a pair of barrettes must be equal to the lateral spacing selected for the touchdown zone

marking. The longitudinal spacing betweqgairs of barrettes must be either 30 m or 60 m.
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13.3

13.4

13.5

13.6

14.

14.1

14.2

14.3

A barrette must be composed of at least three lights with a spacing between the lights of not

more than 1.5 m.

A barrette must be not less than 3 m nor more than 4.5 m in length

Touchdown zone lights must be fixed unidirectional lights showing variable.white

Touchdown zone lights must be in accordance with the specifications of Appendix 2 to this
Document NAMCATS-AH, Figure A25.

Simple touchdown zone lights

Exceptwhere TDZ lights are provided in accordance with paragraphs 13.1 to 13.6 above, simple
touchdown zone lights may be provided at an aerodrome where the approach angle is greater
than 3.5 degrees and/or the Landing Distance Available combined with otloes facteases

the risk of an overrun

Simple touchdown zone lights must be a pair of lights located on each side of the runway centre
line 0.3 m beyond the upwind edge of the final touchdown zone marking. The lateral spacing
between the inner lightsf the two pairs of lights must be equal to the lateral spacing selected
for the touchdown zone marking. The spacing between the lights of the same pair must not be
more than 1.5 m or half the width of the touchdown zone marking, whichever is greater. (Se
Figure 524.).

Where provided on a runway without TDZ markings, simple touchdown zone lights must be

installed in such a position that provides the equivalent TDZ information.
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14.4  Simple touchdown zone lights must be fixed unidirectional lightssing variable white,
aligned so as to be visible to the pilot of a landing aeroplane in the direction of approach to the

runway.

14.5 Simple touchdown zone lights must be in accordance with the specifications in Appendix 2 to
this Document NAMCATSAH, Figure A25.
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Figure 12.32 Simple touchdown zone lighting
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15. Rapid exit taxiway indicator lights
15.1 Rapid exit taxiway indicator lights may be provided on a runway intended for use in runway
visual rangeconditions less than a value of 350 m and/or where the traffic density is heavy
15.2 Rapid exit taxiway indicator lights must not be displayed in the event of any lamp failure or
other failure that prevents the display of the light pattern depicted imeF&R5, in full.
15.3 A set of rapid exit taxiway indicator lights must be located on the runway on the same side of

the runway centre line as the associated rapid exit taxiway, in the configuration shown in Figure
5-25. In each set, the lights mustlbeated 2 m apart and the light nearest to the runway centre

line must be displaced 2 m from the runway centre line.
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Figure 12.33. Rapid exit taxiway indicator lights (RETILS)
15.4

15.5

Where more than one rapid exit taxiwayists on a runway, the set of rapid exit taxiway
indicator lights for each exit must not overlap when displayed.

Rapid exit taxiway indicator lights must be fixed unidirectional yellow lights, aligned so as to

be visible to the pilot of a landing aeroplane in the direction of approach to the runway.
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15.6 Rapid exit taxiway indicator lights must be in accordance thighspecifications in Appendix 2
to this Document NAMCATSAH, Figure A26 or Figure A27, as appropriate.

15.7 Rapid exit taxiway indicator lights may be supplied with power on a separate circuit to other

runway lighting so that they may be used wherplighting is switched off.

15.8 Rapid exit taxiway indicator lights (RETILsS) comprise a set of yellow unidirectional lights
installed in the runway adjacent to the centre line. The lights are positioneelii a€juence
at 100 m intervals prior to ¢hpoint of tangency of the rapid exit taxiway centre line. They are

intended to give an indication to pilots of the location of the next available rapid exit taxiway.

15.9 In low visibility conditions, RETILs provide useful situational awareness cue® a@hdwing
the pilot to concentrate on keeping the aircraft on the runway centre line.

15.10 Following a landing, runway occupancy time has a significant effect on achievable runway
capacity. RETILs allow pilots to maintain a goodalit speed until ils necessary to decelerate
to an appropriate speed for the turn into a rapid exitdéftmA roll-out speed of 60 knots until
the first RETIL (thredight barrette) is reached is seen as the optimum.

16. Stopway lights

16.1 Stopwaylights must be provided for a stopway intended for use at night.

16.2 Stopway lights must be placed along the full length of the stopway and must be in two parallel
rows that are equidistant from the centre line and coincident with the rows of the resgeay

lights. Stopway lights must also be provided across the end of a stopway on a line at right angles
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16.3

17.

to the stopway axis as near to the end of the stopway as possible and, in any case, not more than

3 m outside the end.

Stopway lights must be fied unidirectional lights showing red in the direction of the runway.

Taxiway centre line lights

Application

17.1

17.2

17.3

17.4

Taxiway centrdine lights must be provided on an exit taxiway, taxiway and apron intended for
use in runway visual range conditions less than a value of 350 m in such a manner as to provide
continuous guidance between the runway centre line and aircraft standslexctse lights

need not be provided where the traffic density is light and taxiway edge lights and centre line
marking provide adequate guidance.

Taxiway centre line lights may be provided on a taxiway intended for use at night in runway
visual range conditions of 350 m or greater, and particularly on complex taxiway intersections
and exit taxiways, except that these lights need not be provided where the traffic density is light

and taxiway edge lights and centre line marking provide adequatengeida

Taxiway centre line lights may be provided on an exit taxiway, taxiway and apron in all
visibility conditions where specified as components of an advanced surface movement guidance
and control system in such a manner as to provide continuodangei between the runway

centre line and aircraft stands

Taxiway centre line lights must be provided on a runway forming part of a standardutxi

and intended for taxiing in runway visual range conditions less than a value of 350 m, except
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17.5

thatthese lights need not be provided where the traffic density is light and taxiway edge lights

and centre line marking provide adequate guidance.

Taxiway centre line lights may be provided in all visibility conditions on a runway forming part
of a stmdard taxiroute where specified as components of an advanced surface movement

guidance and control system.

Characteristics

17.6

17.7

17.8

Except as provided for in 17.8 below, taxiway centre line lights on a taxiway other than an exit
taxiway and on a runway foing part of a standard tariust be fixed lights showing green
with beam dimensions such that the light is visible only from aeroplanes on or in the vicinity of
the taxiway.

Taxiway centre line lights on an exit taxiway must be fixed lights. Altertzaiway centre line

lights must show green and yellow from their beginning near the runway centre line to the
perimeter of the ILS/MLS critical/sensitive area or the lower edge of the inner transitional
surface, whichever is farthest from the runway; #uedeafter all lights must show green (Figure
12.34). The first light in the exit centre line must always show green, and the light nearest to the

perimeter must always show yellow.

Where it is necessary to denote the proximity to a runway, taxgematye line lights must be
fixed lights showing alternating green and yellow from the perimeter of the ILS/MLS
critical/sensitive area or the lower edge of the inner transitional surface, whichever is farthest

from the runway, to the runway and continuemdating green and yellow until:

(a) their end point near the runway centre line; or
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(b) in the case of the taxiway centre line lights crossing the runway, to the opposite
perimeter of the ILS/MLS critical/sensitive area or the lower edge of the inner

transitional surface, whichever is farthest from the runway.
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Figure 12.34: Taxiway lighting
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17.9 Taxiway centrdine lights must be in accordance with the specifications of:

(a) Appendix 2 to this Document NAMCATS8H, Figure A212, A213, or A214, for
taxiways intended for use in runway visual range conditions of less than a value of 350
m; and

(b) Appendix 2 to this Doument NAMCATSAH, Volume, | Figure A215 or A216, for
other taxiways.

17.10 Where higher intensities are required, from an operational point of view, taxiway centre line
lights on rapid exit taxiways intended for use in runway visual range conditgsthbn a value
of 350 m must be in accordance with the specifications of Appendix 2 to this Document NAM
CATS-AH, Volume, Figure A212. The number of levels of brilliancy settings for these lights

must be the same as that for the runway centre line lights

17.11 Where taxiway centre line lights are specified as components of an advanced surface movement
guidance and control system and where, from an operational point of view, higher intensities
are required to maintain ground movements at a certain speeq low visibilities or in bright
daytime conditions, taxiway centre line lights must be in accordance with the specifications of
Appendix 2 to this Document NAMCAT&H, Figure A217, A218 or A219.

Location

17.12 Taxiway centrdine lights, when provided, must be located on the taxiway centre line marking,
except that they may be offset by not more than 30 cm where it is not practicable to locate them

on the marking

Taxiway centre line lights on taxiways

17.13 Taxiway centre line lights on a straight section of a taxiway must be spaced at longitudinal

intervals of not more than 30 m, except that:
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(a) larger intervals not exceeding 60 m may be used where, because of the prevailing
meteorological conditions, adequate guidarscprovided by such spacing;

(b) intervals less than 30 m must be provided on short straight sections; and

(c) on a taxiway intended for use in RVR conditions of less than a value of 350 m, the

longitudinal spacing must not exceed 15 m.

17.14 Taxiway centreihe lights on a taxiway curve, when provided, must continue from the straight
portion of the taxiway at a constant distance from the outside edge of the taxiway curve. The
lights must be spaced at intervals such that a clear indication of the curvedggrov

17.15 On a taxiway intended for use in RVR conditions of less than a value of 350 m, the lights on a
curve must not exceed a spacing of 15 m, and on a curve of less than 400 m radius the lights
must be spaced at intervals of not greater than 7Bhim .spacing must extend for 60 m before
and after the curve.

Compliance Note. Spacings on curves that have been found suitable for a taxiway intended for

use in RVR conditions of 350 m or greater are:

Curve radius Light spacing
up to 400 m 7.5m
401 mto 899 m 15m
900 m or greater 30 m.

Taxiway centre line lights on rapid exit taxiways

17.16 Taxiway centrdine lights on a rapid exit taxiway must commence at a point at least 60 m before
the beginning of the taxiway centre line curve and continue beyond the end of the curve to a

point on the centre line of the taxiway where an aeroplane can be expectadhtcmoemal
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taxiing speed. The lights on that portion parallel to the runway centre line must always be at

least 60 cm from any row of runway centre line lights, as shown in Figure 12.35.

17.17 The lights must be spaced at longitudinal intervals of noertttan 15 m, except that, where

runway centre line lights are not provided, a greater interval not exceeding 30 m may be used

exit taxiway centre line light
J_,,u"'- ) gh

X .} - — il laxinay cenire ling marking — —+ —
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Tolerancas lor offsel Fumaay canlre line |i§"l|3 and
baiway carire line lights to maintain 60 em separation.

Figure 12.35: Offset runway and taxiway centre line lights

Taxiway centrdine lights on runways
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17.18

17.19

Taxiway centre line lights on exit taxiways other than rapid exit taxiways must commence at
the point where the taxiway centre line marking begins to curve from the runway centre line,
and follow the curved taxiway centredimarking at least to the point where the marking leaves

the runway. The first light must be at least 60 cm from any row of runway centre line lights, as

shown in Figure 12.35.

The lights must be spaced at longitudinal intervals of not more than.7.5

Taxiway centre line lights on runways

17.20

18.

18.1

18.2

18.3

Taxiway centre line lights on a runway forming part of a standareroaké and intended for
taxiing in runway visual range conditions less than a value of 350 m must be spaced at

longitudinal intervals noexceeding 15 m.

Taxiway edge lights

Taxiway edge lights must be provided at the edges of a runway turn pad, holding bay, apron,
etc., intended for use at night and on a taxiway not provided with taxiway centre line lights and
intended for use at night, except that taxiway edge lights needegrovided where,
considering the nature of the operations, adequate guidance can be achieved by surface

illumination or other means.

Taxiway edge lights must be provided on a runway forming part of a standardusiand

intended for taxiing tanight where the runway is not provided with taxiway centre line lights.

Taxiway edge lights on a straight section of a taxiway and on a runway forming part of a

standard taxioute must be spaced at uniform longitudinal intervals of not more than the
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18.4

185

18.6

18.7

18.8

19.

19.1

lights on a curve must be spaced at intervals less than 60 m so that a clear indication of the curve

is provided.

Taxiway edge lights on a holding bay, apron, etc., must be spaced at uniform longitudinal

intervals of not more than 60 m.

Taxiway edge lights on a runway turn pad must be spaced at uniform longitudinal intervals of

not more than 30 m.

The lights must be located as near as practicable to the edges of the taxiway, runway turn pad,
holding bay, apron or runway, etc.,autside the edges at a distance of not more than 3 m.

Taxiway edge lights must be fixed lights showing blue. The lights must show up to at least 75°
above the horizontal and at all angles in azimuth necessary to provide guidance to a pilot taxiing
in either direction. At an intersection, exit or curve the lights must be shielded as far as
practicable so that they cannot be seen in angles of azimuth in which they may be confused with

other lights.

The intensity of taxiway edge lights must beestst 2 cd from 0° to 6° vertical, and 0.2 cd at

any vertical angles between 6° and 75°.

Runway turn pad lights

Runway turn pad lights must be provided for continuous guidance on a runway turn pad
intended for use in runway visual range conditiorss féhan a value of 350 m, to enable an

aeroplane to complete a t8@gree turn and align with the runway centre line.
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19.2

19.3

19.4

19.5

19.6

19.7

20.

20.1

Runway turn pad lights must be provided on a runway turn pad intended for use at night.

Runway turn pad lights musbrmally be located on the runway turn pad marking, except that
they may be offset by not more than 30 cm where it is not practicable to locate them on the

marking.

Runway turn pad lights on a straight section of the runway turn pad marking mpsiced at

longitudinal intervals of not more than 15 m.

Runway turn pad lights on a curved section of the runway turn pad marking must not exceed a

spacing of 7.5 m.

Runway turn pad lights must be unidirectional fixed lights showing green gat blimensions

such that the light is visible only from aeroplanes on or approaching the runway turn pad

Runway turn pad lights must be in accordance with the specifications of Appendix 2 to this
Document NAMCATSAH, Figure A213, A214 or A215, asappropriate.

Stop bars

A stop bar must be provided at every runviyding position serving a runway when it is
intended that the runway will be used in runway visual range conditions less than a value of 350

m, except where:

(a) appropriate aids ang@rocedures are available to assist in preventing inadvertent
incursions of traffic onto the runway; or
(b) operational procedures exist to limit, in runway visual range conditions less than a value

of 550 m, the number of:
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20.2

20.3

20.4

20.5

20.6

20.7

(i) aircraft on themanoeuvring area to one at a time; and

(i) vehicles on the manoeuvring area to the essential minimum.

A stop bar must be provided at every runviayding position serving a runway when it is
intended that the runway will be used in runway visual rapgditons of values between 350
m and 550 m, except where:

(a) appropriate aids and procedures are available to assist in preventing inadvertent
incursions of traffic onto the runway; or
(b) operational procedures exist to limit, in runway visual range conditéss than a value
of 550 m, the number of:
() aircraft on the manoeuvring area to one at a time; and

(i) vehicles on the manoeuvring area to the essential minimum.

Where there is more than one stop bar associated with a taxiway/runway intersectiongonly

must be illuminated at any given time.

A stop bar may be provided at an intermediate holding position when it is desired to supplement

markings with lights and to provide traffic control by visual means.

Stop bars must be located across tdxiway at the point where it is desired that traffic stop.
Where the additional lights specified in 20.7 below are provided, these lights must be located

not less than 3 m from the taxiway edge.
Stop bars must consist of lights spaced at uniform intervals of no more than 3 m across the
taxiway, showing red in the intended direction(s) of approach to the intersection or runway

holding position.

A pair of elevated lights may be added to eecd of the stop bar where thepavement stop

bar |l ights might be obscured from a pilotds
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20.8

20.9

20.10

20.11

20.12

20.13

may be required to stop the aircraft in a position so close to the lights that they are blocked from

view by thestructure of the aircraft

Stop bars installed at a runwhglding position must be unidirectional and must show red in

the direction of approach to the runway

Where the additional lights specified in 20.7 above must be visildpgmaching aircraft up

to the stop bar position.

The intensity in red light and beam spreads of stop bar lights must be in accordance with the
specifications in Appendix 2 to this Document NAMCARS, Figures A212 through A216,

as appropriate.

Where stop bars are specified as components of an advanced surface movement guidance and
control system and where, from an operational point of view, higher intensities are required to
maintain ground movements at a certain speed in very low vigdilitr in bright daytime
conditions, the intensity in red light and beam spreads of stop bar lights must be in accordance
with the specifications of Appendix 2 to this Document NAMCAAR, Figure A217, A218

or A2-19.

Where a wide beam fixture igquired, the intensity in red light and beam spreads of stop bar
lights must be in accordance with the specifications of Appendix 2 to this Document
NAMCATS-AH, Figure A217 or A219.

The lighting circuit must be designed so that:

(a) stop bars locatedcross entrance taxiways are selectively switchable;

(b) stop bars located across taxiways intended to be used only as exit taxiways are
switchable selectively or in groups;

(c) when a stop bar is illuminated, any taxiway centre line lights installed beyostbthe

bar must be extinguished for a distance of at least 90 m; and
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(d) stop bars are interlocked with the taxiway centre line lights so that when the centre line
lights beyond the stop bar are illuminated the stop bar is extinguished and vice versa.
21. Intermediate holding position lights
21.1 Except where a stop bar has been installed, intermediate holding position lights must be
provided at an intermediate holding position intended for use in runway visual range conditions
less than a value of 350 m.
21.2 Intermediate holding position lights may be provided at an intermediate holding position where
there is no need for stadgo signals as provided by a stop bar.
21.3 Intermediate holding position lights must be located along the intermediate ghplasition
marking at a distance of 0.3 m prior to the marking.
21.4 Intermediate holding position lights must consist of three fixed unidirectional lights showing

yellow in the direction of approach to the intermediate holding position with a lighbdisin
similar to taxiway centre line lights if provided. The lights must be disposed symmetrically

about and at right angle to the taxiway centre line, with individual lights spaced 1.5 m apart.
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22. Runway guard lights
See 53734
and 5.3.23.5 — I ~, F —
l— . & pair of unidirecSonal, -

—— Unidirectional flashing
yellow lights spaced at
ntervals of 3 m

flashing yellow lights

Configuraticn & Configuration &

Figure 12.36. Runway guard lights

22.1 Runway guard lights, Configuration A, must be provided at each taxiway/runway intersection

associated with a runway intended for use in:

(a) runway visual range conditions less than a @abfi 550 m where a stop bar is not
installed; and

(b) runway visual range conditions of values between 550 m and 1 200 m where the traffic
density is heavy.

22.2  As part of runway incursion prevention measures, runway guard lights, Configuration A or B,

may be provided at each taxiway/runway intersection where runway incursion hot spots have
been identified, and used under all weather conditions during day and night.

22.3 Configuration B runway guard lights must not be collocated with a stop bar.
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22.4 Runwg guard lights, Configuration A, must be located at each side of the taxiway at a distance

from the runway centre line not less than that specified for aaifikenway in Table 10.6.

22.5 Runway guard lights, Configuration B, must be located acrostxiwgay at a distance from

the runway centre line not less than that specified for adtikenway in Table 10.6.

22.6 Runway guard lights, Configuration A, must consist of two pairs of yellow lights.

22.7 Where there is a need to enhance the conbetsieen the on and off state of runway guard
lights, Configuration A, intended for use during the day, a visor of sufficient size to prevent
sunlight from entering the lens without interfering with the function of the fixture may be
located above each lamp

22.8 Runway guard lights, Configuration B, must consist of yellow lights spaced at intervals of 3 m

across the taxiway.

22.9 The light beam must be unidirectional and aligned so as to be visible to the pilot of an aeroplane

taxiing to the holding position.

22.10 The intensity in yellow light and beam spreads of lights of Configuration A must be in
accordance with the specifications in Appendix 2 to this Document NAMGAHSFigure
A2-24.

22.11 Where runway guard lights argended for use during the day, the intensity in yellow light and
beam spreads of lights of Configuration A must be in accordance with the specifications in
Appendix 2 to this Document NAMCAT8H, Figure A225.
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22.12

22.13

22.14

22.15

22.16

22.17

22.18

Where runway guard lights are spesifias components of an advanced surface movement
guidance and control system where higher light intensities are required, the intensity in yellow
light and beam spreads of lights of Configuration A must be in accordance with the
specifications in Appendi to this Document NAMCATS&\H, Figure A225.

The intensity in yellow light and beam spreads of lights of Configuration B must be in
accordance with the specifications in Appendix 2 to this Document NAMGAHSFigure
A2-12.

Where runway guariights are intended for use during the day, the intensity in yellow light and
beam spreads of lights of Configuration B must be in accordance with the specifications in
Appendix 2 to this Document NAMCAT&H, Volume, |, Figure A220.

Where runway gard lights are specified as components of an advanced surface movement
guidance and control system where higher light intensities are required, the intensity in yellow
light and beam spreads of lights of Configuration B must be in accordance with the
spedfications in Appendix 2 to this Document NAMCATAH, Figure A220.

The lights in each unit of Configuration A must be illuminated alternately.

For Configuration B, adjacent lights must be alternately illuminated and alternative lights must

be illuminated in unison.

The lights must be illuminated between 30 and 60 cycles per minute and the light suppression

and illumination periods must be equal and opposite in each light.
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23.

23.1

23.2

23.3

23.4

Apron floodlighting

Apron floodlighting must b@rovided on an apron and on a designated isolated aircraft parking
position intended to be used at night.

Apron floodlights must be located so as to provide adequate illumination on all apron service
areas, with a minimum of glare to pilots of aiftia flight and on the ground, aerodrome and
apron controllers, and personnel on the apron. The arrangement and aiming of floodlights must

be such that an aircraft stand receives light from two or more directions to minimize shadows.

The spectral diribution of apron floodlights must be such that the colours used for aircraft
marking connected with routine servicing, and for surface and obstacle marking, can be

correctly identified.

The average illuminance must be at least the following:

Aircraft stand:

1 horizontal illuminanced 20 lux with a uniformity ratio (average to minimum) of not
more than 4 to 1; and

T vertical illuminanced 20 lux at a height of 2 m above the apron in relevant directions.

Other apron areas:

T horizontal illuminanced 50 per cent of the average illuminance on the aircraft stands

with a uniformity ratio (average to minimum) of not more than 4 to 1.
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24, Visual docking guidance system

Application

24.1 A visual docking guidance system must be provided when it is intended to indicate, by a visual
aid, the precise positioning of an aircraft on an aircraft stand and other alternative means, such
as marshallers, are not practicable.

Characteristics

24.2 The system must provide both azimuth and stopping guidance.

24.3 The azimuth guidance unit and the stopping position indicator must be adequate for use in all
weather, visibility, background lighting and pavement conditions for which the system is
intendedboth by day and night, but must not dazzle the pilot.

24.4  The azimuth guidance unit and the stopping position indicator must be of a design such that:

(a) a clear indication of malfunction of either or both is available to the pilot; and
(b) they can be turd off.

24.5 The azimuth guidance unit and the stopping position indicator must be located in such a way
that there is continuity of guidance between the aircraft stand markings, the aircraft stand

manoeuvring guidance lights, if present, and the visoekidg guidance system.

24.6 The accuracy of the system must be adequate for the type of loading bridge and fixed aircraft

servicing installations with which it is to be used
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24.7 The system must be usable by all types of aircraft for whictaittveaft stand is intended,

preferably without selective operation.

24.8 If selective operation is required to prepare the system for use by a particular type of aircratft,
then the system must provide an identification of the selected aircraft thpéhtthe pilot and
the system operator as a means of ensuring that the system has been set properly.

Azimuth guidance unit

24.9 The azimuth guidance unit must be located on or close to the extension of the stand centre line
ahead of the aircraft so thigd signals are visible from the cockpit of an aircraft throughout the

docking manoeuvre and aligned for use at least by the pilot occupying the left seat.

24.10 The azimuth guidance unit must be aligned for use by the pilots occupying both the left and

right seats.

24.11 The azimuth guidance unit must provide unambiguous left/right guidance which enables the

pilot to acquire and maintain the leamline without overcontrolling.

24.12 When azimuth guidance is indicated by colour change, green musgtdbéoudentify the centre

line and red for deviations from the centre line.

Stopping position indicator
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24.13

24.14

24.15

24.16

24.17

24.18

24.19

The stopping position indicator must be located in conjunction with, or sufficiently close to, the
azimuth guidance unit so that a pilot carsetve both the azimuth and stop signals without

turning the head.

The stopping position indicator must be usable at least by the pilot occupying the left seat.

Subject to 24.14 above, the stopping position indicator may be usable by bgthothe
occupying both the left and right seats.

The stopping position information provided by the indicator for a particular aircraft type must

account for the anticipated range of variations in pilot eye height and/or viewing angle.

The stoping position indicator must show the stopping position for the aircraft for which
guidance is being provided and must provide closing rate information to enable the pilot to

gradually decelerate the aircraft to a full stop at the intended stopping positio

The stopping position indicator must provide closing rate information over a distance of at least
10 m.

When stopping guidance is indicated by colobange, green must be used to show that the
aircraft can proceed and red to show that the stop point has been reached, except that for a short
distance prior to the stop point a third colour may be used to warrhil stopping point is

close.
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25.

25.1

25.2

25.3

25.4

25.5

256

Advanced visual docking guidance system

An A-VDGS may be provided where it is operationally desirable to confirm the correct aircraft
type for which guidance is being provided and/or to indicate the stand centre line in use, where

more than one is pvided for.

The AVDGS must be suitable for use by all types of aircraft for which the aircraft stand is
intended.

The AVDGS must be used only in conditions in which its operational performance is specified

The docking guidandeformation provided by an ADGS must not conflict with that provided
by a conventional visual docking guidance system on an aircraft stand if both types are provided
and are in operational use. A method of indicating that tMD&S is not in operationalse or

is unserviceable must be provided.

The AVDGS must be located such that unobstructed and unambiguous guidance is provided to
the person responsible for, and persons assisting, the docking of the aircraft throughout the

docking manoeuvre.

The AVDGS must provide, at minimum, the following guidance information at the appropriate

stage of the docking manoeuvre:

(a) an emergency stop indication;

(b) the aircraft type and model for which the guidance is provided,;

(c) an indication of the lateral disglament of the aircraft relative to the stand centre line;

(d) the direction of azimuth correction needed to correct a displacement from the stand
centre line;

(e) an indication of the distance to the stop position;
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() anindication when the aircraft has reacheddbrrect stopping position; and
(g) a warning indication if the aircraft goes beyond the appropriate stop position

25.7 The AVDGS must be capable of providing docking guidance information for all aircraft taxi

speeds encountered during the docking mameeuv

25.8 The time taken from the determination of the lateral displacement to its display must not result
in a deviation of the aircraft, when operated in normal conditions, from the stand centre line

greater than 1 m.

25.9 The information on displacement of theceaft relative to the stand centre line and distance to
the stopping position, when displayed, must be provided with the accuracy specified in Table

5-4.
Table 124: A-VDGS recommended displacement accuracy
Maximum deviation| Maximum Maximum Maximum deviation at
at deviation at deviation at 25 m from
Guidance stop position 9 m from 15 m from stop position
information (stop area) stop position stop position
Azimuth 250 mm 340 mm 400 mm 500 mm
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Distance +500 mm +1 000 mm +1 300 mm Not specified

25.10 Symbols and graphics used to depict guidance information must be intuitively representative of

the type of information provided.

25.11 Information on the lateral displacement of the aircraft relative to the stand centre line must be

provided at least 21 prior to the stop position.

25.12 Continuous closure distance and closure rate must be provided from at least 15 m prior to the
stop position.

25.13 Where provided, closure distance displayed in numerals must be provided in metre integers to

the stop psition and displayed to 1 decimal place at least 3 m prior to the stop position.

25.14 Throughout the docking manoeuvre, an appropriate means must be provided exiDigESA
to indicate the need to bring the aircraft to an immediate halt. In such anwkit includes
a failure of the AVDGS, no other information may be displayed.

25.15 Provision to initiate an immediate halt to the docking procedure must be made available to

personnel responsible for the operational safety of the stand.

25.16 Thewod fAstopo in red characters must be disp

docking manoeuvre is required.
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26.

26.1

26.2

26.3

26.4

26.5

26.6

26.7

27.

Aircraft stand manoeuvring guidance lights

Aircraft stand manoeuvringuidance lights may be provided to facilitate the positioning of an
aircraft on an aircraft stand on a paved apron intended for use in poor visibility conditions,
unless adequate guidance is provided by other means.

Aircraft standmanoeuvring guidance lights must be collocated with the aircraft stand markings.

Aircraft stand manoeuvring guidance lights, other than those indicating a stop position, must be
fixed yellow lights, visible throughout the segments within which threyirdended to provide

guidance

The lights used to delineate lesu] turning and leadut lines must be spaced at intervals of not

more than 7.5 m on curves and 15 m on straight sections

The lights indicating a stop position must be fixedliractional lights showing red

The intensity of the lights must be adequate for the condition of visibility and ambient light in
which the use of the aircraft stand is intended.

The lighting circuit must be designed so that the lights magwiiehed on to indicate that an

aircraft stand is to be used and switched off to indicate that it is not to he used

Road-holding position light
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27.1 Aroadholding position light must be provided at each rbattling position serving a runway
when it isintended that the runway will be used in runway visual range conditions less than a
value of 350 m.
27.2 Aroadholding position light must be provided at each rbattling position serving a runway
when it is intended that the runway will be used inwam visual range conditions of values
between 350 m and 550 m.
27.3 A roadholding position light must be located adjacent to the holding position marking 1.5 m
(0.5 m) from one edge of the road, i.e. left or right as appropriate to the local traifaticets.
27.4  The roadholding position light must comprise:
(a) a controllable red (stop)/green (go) traffic light; or
(b) a flashingred light.
27.5 The roadholding position light beam must be unidirectional and aligned so as to be visible to
the driver of a vehicle approaching the holding position.
27.6 The intensity of the light beam must be adequate for the conditions of visibility and ambient
light in which the use of the holding position is intended, but must not dazzle the drive.
27.7 The flash frequency of the flashimgd light must be between 30 and 60 flashes per minute.
28. No-entry bar
28.1 A no-entry bar must be provided acroswgiway which is intended to be used as an exit only

taxiway to assist in preventing inadvertent access of traffic to that taxiway.
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28.2

28.3

28.4

28.5

28.6

28.7

28.8

Where provided, a nrentry bar must be located across the taxiway at the end of an exit only

taxiway where it is desiteto prevent traffic from entering the taxiway in the wrong direction.

A no-entry bar must consist of unidirectional lights spaced at uniform intervals of no more than

3 m showing red in the intended direction(s) of approach to the runway.

A pair of elevated lights must be added to each end of temtnp bar where the ipavement

no entry bar Iights might be obscured from a
may be required to stop the aircraft in a position so close tgttie that they are blocked from

view by the structure of the aircraft.

The intensity in red light and beam spreads oentry bar lights must be in accordance with
the specifications in Appendix 2 to this Document NAMTS-AH, Figures A212 through
A2-16, as appropriate.

Where neentry bars are specified as components of an advanced surface movement guidance
and control system and where, from an operational point of view, higher intensities are required
to maintain ground movements at a agrtspeed in very low visibilities or in bright daytime
conditions, the intensity in red light and beam spreads egntiy bar lights must be in
accordance with the specifications of Appendix 2 to this Document NAMGAHSFigure

A2-17, A218 or A219.

Where a wide beam fixture is required, the intensity in red light and beam spreaesndfyno
bar lights must be in accordance with the specifications of Appendix 2 of this Document
NAMCATS-AH, Volume I, Figure A217 or A219.

The lighting cicuit must be designed so that:

(a) no-entry bars are switchable selectively or in groups;
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29.

29.1

29.2

29.3

29.4

(b) when a neentry bar is illuminated, any taxiway centre line lights installed beyond the
no-entry bar, when viewed towards the runway, must be extinguished for a disfanc
at least 90 m; and

(c) when a neentry bar is illuminated, any stop bar installed between thentny bar and

the runway must be extinguished.

Runway status lights

Introductory Note. Runway status lights (RWSL) is a type of autonomous runway incursion
warning system (ARIWS). The two basic visual components of RWSL are runway entrance lights
(RELSs) and takeff hold lights (THLSs). Either component may be installed by itself, but the two

components are designed to be complementary to each other.

Where provided, RELs must be offset 0.6 m from the taxiway centre line on the opposite side
to the taxiway centre line lights and begin 0.6 m before the ruimolElng position extending

to the edge of the runway. An additional single light must be placéteamnway 0.6 m from

the runway centre line and aligned with the last two taxiway RELSs.

RELs must consist of at least five light units and must be spaced at a minimum of 3.8 m and a
maximum of 15.2 m longitudinally, depending upon the taxiway leimythlved, except for a

single light installed near the runway centre line.

Where provided, THLs must be offset 1.8 m on each side of the runway lieatights and
extend, in pairs, starting at a point 115 m from the beginning of the runway and, thereafter,
every 30 m for at least 450 m.

Where provided, RELs must consist of a single line of fixed in pavement lights showing red in

the directiorof aircraft approaching the runway
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29.5

29.6

29.7

29.8

29.9

29.10

RELs must illuminate as an array at each taxiway/runway intersection where they are installed

less than two seconds after the system determines a warning is needed.

Intensity and beam spread of RELs musirbaccordance with the specifications of Appendix
2 to this Document NAMCAT&\H, Figures A212 and A214.

Where provided, THLs must consist of two rows of fixed in pavement lights showing red facing

the aircraft taking off.

THLs must illuminateas an array on the runway less than two seconds after the system

determines a warning is needed.

Intensity and beam spread of THLs must be in accordance with the specifications of Appendix
2 to this Document NAMCATS\H, Figure A226.

RELs andTHLs must be automated to the extent that the only control over each system will be

to disable one or both systems

139.12.8 Signs

11

General

Signs must be provided to convey a mandatory instruction, information on a specific location
or destination on a movement area, or to provide other information to meet the requirements of

139.16.9 (Surface movement guidance and control systems).
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1.2 A variable message sign may be provided where:

(a) the instruction or information displayed on the sigmelevant only during a certain
period of time; and/or
(b) there is a need for variable predetermined information to be displayed on the sign to

meet the requirements of 139.16.9 (Surface movement guidance and control systems).

1.3 Signs must be frangibl&hose located near a runway or taxiway must be sufficiently low to
preserve clearance for propellers and the engine pods of jet aircraft. The installed height of the

sign must not exceed the dimension shown in the appropriate column of Table 5

Table 2.5: Location distances for taxiing guidance signs including runway exit signs

Sign height (mm Perpendicular| Perpendicular
distance from | distance from
defined defined

Code number| Legend Face Installed taxiway runway

(min.) (max.) pavement pavement
edge edge to
near side of
sig

lor2 200 400 700 5111 m 3i10m

lor2 300 600 900 5111 m 3i10m

3or4 300 600 900 11721 m 8i15m

3or4 400 800 1100 11i21 m 815 m

14 Signs must beectangular, as shown in Figures 12.37 and 12.38 with the longer side horizontal

15 The only signs on the movement area utilizing red must be mandatory instruction signs.
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1.6

1.7

The inscriptions on a sign must be in accordance wittptbeisions of Appendix 4 to this

Document NAMCATSAH.

Signs must be illuminated in accordance with the provisions of Appendix 4 to this Document

NAMCATS-AH when intended for use:

(a) in runway visual range conditions less than a value of 800 m; or

(b) at night in association with instrument runways; or

(c) at night in association with nanstrument runways where the code humber is4® or
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{Exarmple)

ol & rurmsay
(Example)

=N 25 CAT I
=N 25 CAT I
= 25 CAT II

{Exarrgle)

Categery Il and I

=y 25 CAT 1L/

Category 1, Wl and Il

MO ENTRY

Rurivwary-holding
(Exarrgle)

== 25 CAT I/I1/T1 e

Furveay desigrabion Indicates a aumay-holding position al & rumway exiremity
of & rurmway exirermnily 2 5

Runway desigration Indicales a rurmay-halding posilion located &t
of both exiremilies 25_07 laniwayfrurnaay inlersection other than rurmsay exiremily

Indicaies a cabegory | runway-holding position
al the threshold of runway 25

Indicates a calegony |l rumway-holding position
al ‘the threshold of urmway 25

Indicates a calegory [l nuraay-halding
position & the threshold of rumay 25

Indicates a joinl categary 1| and 11|

rumaay=holding posilion al the
threshald of runsay 25

Indicates a joirt calegory 1, Il and I

Indicates Thal enlny lo an area is prohibiled

Indicales & nuvaay-holding position (in acoondance with 3.12.3)

Figure 12.37. Mandatory instruction signs
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1.8

1.9

1.10

1.11

Signs must be retroreflective and/or illurated in accordance with the provisions of Appendix
4 to this Document NAMCAT&\H, when intended for use at night in association with-non

instrument runways where the code number is 1 or 2

A variable message sign must show a blank face when negin

In case of failure, a variable message sign must not provide information that could lead to unsafe

action from a pilot or a vehicle driver.

The time interval to change from one message to another on a variable message sign must be as

shortas practicable and must not exceed 5 seconds.
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LEFT SIDE RIGHT SIDE

(—CI:’C—)

DIRECTION/LOCATION/DIRECTION

' B LRy < APRON

LOCATION/DIRECTION DESTINATION

== =0

LOCATION/RUMWAY VACATED RUMNWAY VACATED/LOCATION

< G||"G2| |G>|G2

RUMNWAY EXIT RUMNWAY EXIT

A (—CI:I B»|C>

LOCATION DIRECTION/LOCATION/DIRECTION/DIRECTION

¢vD|<C|RE|EID~|C>|EN

DIRECTIONMIRECTION/DIRECTIONM/LOCATION/DIRECTION/DIRECTION/DIRECTION

< 2500m 2500m~->

IMTERSECTION TAKE-OFF

Figure 12.38: Information signs
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2. Mandatory instruction signs

NON-INSTRUMENT, HON-PRECISION, TAKE-OFF RUNWAYS

CATEGORY |
CATEGORY I
CATEGORY 1
A -
27T CAT Il "3

Figure 12.39. Examples of sign positions at taxiway/runvigtgrsections

Compliance Note. Distance X is established in accordance with Table 10.6. Distance Y is established at

the edge of the ILS/MLS critical/sensitive area
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2.1

2.2

2.3

24

2.5

2.6

2.7

2.8

A mandatory instruction sign must be provided to identify a location beyond whinceait

taxiing or vehicle must not proceed unless authorized by the aerodrome control tower.

Mandatory instruction signs must include runway designation signs, category |, Il or Il holding
position signs, runwaiolding position signs, roadolding position signs and NO ENTRY

signs

A patt er n-hddkhng positiommaeking must be supplemented at a taxiway/runway

intersection or a runway/runway intersection with a runway designation sign

A patt er n-hdidB@ positionrmar&irygnust be supplemented with a category I, Il or
[l holding position sign.

A patt er n-hdidng positiommaeing at a runwdnplding position established in

accordance with 2.3 must be supplemented with a ruiebding position sig

A runway designation sign at a taxiway/runway intersection may be supplemented with a

location sign in the outboard (farthest from the taxiway) position, as appropriate.

A NO ENTRY sign must be provided when entry into an area is prohibited.

A runway designation sign at a taxiway/runway intersection or a runway/runway intersection
must be located on each side of the rumivalging position marking facing the direction of

approach to the runway.
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2.9

2.10

211

2.12

2.13

2.14

2.15

2.16

A category |, Il or 11l holding position sigh muse located on each side of the runvejding

position marking facing the direction of the approach to the critical area.

A NO ENTRY sign must be located at the beginning of the area to which entrance is prohibited

on each side of the taxiway aswid by the pilat

A runway-holding position sign must be located on each side of the ruhwlaing position
facing the approach to the obstacle limitation surface or ILS/MLS critical/sensitive area, as

appropriate.

A mandatory instruction sigmust consist of an inscription in white on a red background

Where, owing to environmental or other factors, the conspicuity of the inscription on a
mandatory instruction sign needs to be enhanced, the outside edge of the white inscription must
be sipplemented by a black outline measuring 10 mm in width for runway code numbers 1 and

2, and 20 mm in width for runway code numbers 3 and 4.

The inscription on a runway designation sign must consist of the runway designations of the
intersecting runay properly oriented with respect to the viewing position of the sign, except
that a runway designation sign installed in the vicinity of a runway extremity may show the

runway designation of the concerned runway extremity only.

The inscription on &ategory |, I, 1, joint II/lIl or joint I/1I/Ill holding position sign must
consist of the runway designator followed by CAT I, CAT II, CAT Ill, CAT II/lll or CAT
I/lI/Ill, as appropriate

The inscription on a NO ENTRY sign must be in accordaritie gure 12.37.
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2.17

2.18

3.1

3.2

3.3

3.4

3.5

The inscription on a runwalyolding position sign at a runwdholding position must consist of

the taxiway designation and a number.

Where installed, the inscriptions/symbol of Figure 12.37 must be used.

Information sign

Compliance Note. See Figure 12.38 for pictorial representations of information signs.

An information sign must be provided where there is an operational need to identify by a sign,

a specific location, or routin@lirection or destination) information.

Information signs must include: direction signs, location signs, destination signs, runway exit

signs, runway vacated signs and intersection-tdksigns.

A runway exit sign must be provided where ther@am operational need to identify a runway

exit.

A runway vacated sign must be provided where the exit taxiway is not provided with taxiway
centre line lights and there is a need to indicate to a pilot leaving a runway the perimeter of the
ILS/MLS critical/sensitive area or the lower edge of the inner transitional surface, whichever is

farther from the runway centre line

An intersection takeff sign may be provided when there is an operational need to indicate the

remaining takeoff run availabé (TORA) for intersection takeffs.
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3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

Where necessary, a destination sign may be provided to indicate the direction to a specific

destination on the aerodrome, such as cargo area, general aviation, etc

A combined location and direction sign mhstprovided when it is intended to indicate routing

information prior to a taxiway intersection.

A direction sign must be provided when there is an operational need to identify the designation

and direction of taxiways at an intersection.

A location sign may be provided at an intermediate holding position.

A location sign must be provided in conjunction with a runway designation sign except at a

runway/runway intersection

A location sign must be provided in conjunction witldieection sign, except that it may be

omitted where an aeronautical study indicates that it is not needed.

Where necessary, a location sign may be provided to identify taxiways exiting an apron or

taxiways beyond an intersection.

Where ataxwvga ends at an intersection such as a

barricade, direction sign and/or other appropriate visual aid may be used.

Except as specified in 3.16 and 3.24 below, information signs must, wherever practicable, be

located on the lefhand side of the taxiway in accordance with Table 12.5.
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3.15

3.16

3.17

3.18

3.19

3.20

At a taxiway intersection, information signs must be located prior to the intersection and in line
with the intermediate holding position marking. Where there is no inteatedudlding position
marking, the signs must be installed at least 60 m from the centre line of the intersecting taxiway

where the code number is 3 or 4, and at least 40 m where the code number is 1 or 2.

Compliance Note. A location sign installed beyartdxiway intersection may be installed on

either side of a taxiway.

A runway exit sign must be located on the same side of the runway as the exit is located (i.e.

left or right) and positioned in accordance with Table 12.5.

A runway exit sigrmust be located prior to the runway exit point in line with a position at least
60 m prior to the point of tangency where the code number is 3 or 4, and at least 30 m where

the code number is 1 or 2.

A runway vacated sign must be located at leasinanside of the taxiway. The distance between

the sign and the centre line of a runway must be not less than the greater of the following:

(a) the distance between the centre line of the runway and the perimeter of the ILS/MLS
critical/sensitive area; or
(b) the distance between the centre line of the runway and the lower edge of the inner

transitional surface.

Where provided in conjunction with a runway vacated sign, the taxiway location sign must be

positioned outboard of the runway vacated sign.

An intersection takeff sign must be located at the Kifédnd side of the entry taxiway. The
distance between the sign and the centre line of the runway must be not less than 60m where

the code number is 3 or 4, and not less than 45 m where thewoder is 1 or 2.
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3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

A taxiway location sign installed in conjunction with a runway designation sign must be

positioned outboard of the runway designation sign.

A destination sign must not normally be collocated with a location or direction sign

An information sign other than a location sign must not be collocated with a mandatory

instruction sign.

A direction sign, barricade and/ or ot her

intersection may be located on the opposite sideepintersection facing the taxiway.

An information sign other than a location sign must consist of an inscription in black on a yellow

background.

A location sign must consist of an inscription in yellow on a black background and where it is

a stanealone sign must have a yellow border.

The inscription on a runway exit sign must consist of the designator of the exit taxiway and an

arrow indicating the direction to follow.

The inscription on a runway vacated sign must depict therpa# runwayholding position

marking as shown in Figure 12.38.

The inscription on an intersection ta&# sign must consist of a numerical message indicating
the remaining takeff run available in metres plus an arrow, appropriately locatedrésted,

indicating the direction of the tala@f as shown in Figure 12.38.
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3.30 The inscription on a destination sign must comprise an alpha, alphanumerical or numerical
message identifying the destination plus an arrow indicating the direction to pescslkown
in Figurel2.38.

3.31 The inscription on a direction sign must comprise an alpha or alphanumerical message
identifying the taxiway(s) plus an arrow or arrows appropriately oriented as shown in
Figure12.38.

3.32 The inscription on bocation sign must comprise the designation of the location taxiway, runway

or other pavement the aircraft is on or is entering and must not contain arrows.

3.33 Where it is necessary to identify each of a series of intermediate holding positions am¢he s
taxiway, the location sign must consist of the taxiway designation and a number.

3.34 Where a location sign and direction signs are used in combination:

(a) all direction signs related to left turns must be placed on the left side of the location
sign, and all direction signs related to right turns must be placed on the right side of the
location sign, except that where the junction consists of one intersecting taxiway, the
location sign may alternatively be placed on thelieftd side;

(b) the direction gins must be placed such that the direction of the arrows departs
increasingly from the vertical with increasing deviation of the corresponding taxiway;

(c) an appropriate direction sign must be placed next to the location sign where the direction
of the locaion taxiway changes significantly beyond the intersection; and

(d) adjacent direction signs must be delineated by a vertical black line as shown in Figure
12.38.

3.35 A taxiway must be identified by a designator comprising a letter, letters or a combivfation

letter or letters followed by a number.
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3.36

3.37

4.1

4.2

4.3

4.4

When designating taxiways, the use of the letters I, O or X and the use of words such as inner
and outer must be avoided wherever possible to avoid confusion with the numerals 1, 0 and

closed marking.

The use of numbers alone on the manoeuvring area must be reserved for the designation of

runways.

VOR aerodrome checkpoint sign

When a VOR aerodrome checkpoint is established, it must be indicated by a VOR aerodrome
checkpoint marking and sign.

A VOR aerodrome checkpoint sign must be located as near as possible to the checkpoint and so
that the inscriptions are visible from the cockpit of an aircraft properly positioned on the VOR

aerodrome checkpoint marking

A VOR aerodromecheckpoint sign must consist of an inscription in black on a yellow

background.

The inscriptions on a VOR checkpoint sign must be in accordance with one of the alternatives

shown in Figure 12.40 in which:

VOR is an abbreviation identifying this a8/®R checkpoint;
116.3 is an example of the radio frequency of the VOR concerned,;
147° is an example of the VOR bearing, to the nearest degree, which must be

indicated at the VOR checkpoint; and
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4.3 NM is an example of the distance in nautical milea WME collocated with the

VOR concerned.

VOR 116.3 147° [-oeeee

(4]

-~ VOR 116.5

147°

()

Where no DME s coliocated with the VOR

VOR 116.3 147° 4.3

- VOR 116.5

(C)

147° 4.3\m

(D)

¥here a DME is coliocated with the VIOR

51

Figure 12.40: VOR aerodrome checkpoint sign

Compliance Note. A checkpoint can only be used operationally when periodic checks show it to

be consistently within £2 degrees of thated bearing.

Aerodrome identification sign

An aerodrome identification sign must be provided at an aerodrome where there is insufficient

alternative means of visual identification.

12-146




TECHNICAL STANDARDS

NamibiaCivil AviationAuthority - (NAMCATYS)
Safety Division

Part139 Aerodromes

5.2

5.3

54

5.5

6.1

6.2

6.3

7.1

The aerodrome identification sign must be placed on the aerodrome so as to be legible, in so far

as is practicable, at all angles above the horizontal.

The aerodrome identification sign must consist of the name of the aerodrome

The colour seleed for the sign must give adequate conspicuity when viewed against its

background.

The characters must have a height of not less than 3 m

Aircraft stand identification signs

An aircraft stand identification marking may be supplemented withamcraft stand

identification sign where feasible.

An aircraft stand identification sign must be located so as to be clearly visible from the cockpit

of an aircraft prior to entering the aircraft stand.

An aircraft stand identification sign ntusonsist of an inscription in black on a yellow

background.

Road-holding position sign

A roadholding position sign must be provided at all road entrances to a runway.
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7.2 The roadholding position sign must be located 1.5 m from one edtfeeaibad (left or right as

appropriate to the local traffic regulations) at the holding position.

7.3 A roadholding position sign must consist of an inscription in white on a red background.

7.4 The inscription on a roadolding position sign must be ithe national language, be in

conformity with the local traffic regulations and include the following:

(a) arequirement to stop; and

(b) where appropriate:
(i) requirement to obtain ATC clearance; and
(ii) location designator.

Figure 12.41: Example of a roadholding position sign

7.5 A road-holding position sign intended for night use must be retroreflective or illuminated.
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139.12.9 Markers

1. General

1.1 Markers must be frangible. Those located neamnavay or taxiway must be sufficiently low to

preserve clearance for propellers and for the engine pods of jet aircraft.

Compliance Note 1. Anchors or chains, to prevent markers which have broken from their

mounting from blowing away, are sometimes used.

2. Unpaved runway edge markers

2.1 Markers may be provided when the extent of an unpaved runway is not clearly indicated by the

appearance of its surface compared with that of the surrounding ground.

2.2 Where runway lights are provided, the markersine incorporated in the light fixtures. Where
there are no lights, markers of flat rectangular or conical shape must be placed so as to delimit

the runway clearly

2.3 The flat rectangular markers must have a minimum size of 1 m by 3 m and must Hewjitlace
their long dimension parallel to the runway centre line. The conical markers must have a height

not exceeding 50 cm.
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3. Stopway edge markers

3.1 Stopway edge markers may be provided when the extent of a stopway is not clearly indicated

by its gopearance compared with that of the surrounding ground.

3.2 The stopway edge markers must be sufficiently different from any runway edge markers used

to ensure that the two types of markers cannot be confused.

Compliance Note. Markeronsisting of small vertical boards camouflaged on the reverse side,

as viewed from the runway, have proved operationally acceptable.

4, Taxiway edge markers

4.1 Taxiway edge markers may be provided on a taxiway where the code number is 1 or 2 and

taxiway centre line or edge lights or taxiway centre line markers are not provided.

4.2 Taxiway edge markers may be installed at least at the same locations as would the taxiway edge
lights had they been used.

4.3 A taxiway edge marker must be retroreflectivee

4.4 The marked surface as viewed by the pilot must be a rectangle and must have a minimum

viewing area of 150 crh

4.5 Taxiway edge markers must be frangible. Their height must be sufficiently low to preserve

clearance for propellers and for thegane pods of jet aircraft.
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5.1

52
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Figure 12.42: Taxiway edge marker

Taxiway centre line markers

Taxiway centrdine markers may be provided on a taxiway where the code number is 1 or 2 and
taxiway centre line or edge lights or taxiway edge markers are not provided.

Taxiway centrdine markers may be provided on a taxiway where the code number is 3 or 4 and
taxiway centre line lights are not provided if there is a need to improve the guidance provided

by the taxiway centre line marking.
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5.3

54

5.5

5.6

5.7

6.1

6.2

7.1

Taxiway centre line markers may be ifistd at least at the same location as would taxiway

centre line lights had they been used.

Taxiway centre line markers may normally be located on the taxiway centre line marking except
that they may be offset by not more than 30 cm where it is nctigable to locate them on the

marking.

A taxiway centre line marker must be retroreflective green.

The marked surface as viewed by the pilot must be a rectangle and must have a minimum
viewing area of 20 crh

Taxiway centre line markers must be so designed and fitted as to withstand being run over by
the wheels of an aircraft without damage eitiogihe aircraft or to the markers themselves.

Unpaved taxiway edge markers

Where the extent of an unpaved taxiway is not clearly indicated by its appearance compared

with that of the surrounding ground, markers may be provided.

Where taxiwayights are provided, the markers may be incorporated in the light fixtures. Where
there are no lights, markers of conical shape may be placed so as to delimit the taxiway clearly.

Boundary markers

Boundary markers must be provided at an aerodmheze the landing area has no runway.
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Boundary markers must be spaced along the boundary of the landing area at intervals of not
more than 200 m, if the type shown in Figur84bis used, or approximately 90 m, if the conical

type is used with a maek at any corner.

Boundary markers must be of a form similathat shown in Figure-84, or in the form of a

cone not less than 50 cm high and not less than 75 cm in diameter at the base. The markers must
be coloured to contrast with the background against which they will be seen. A single colour,
orange or red, dwo contrasting colours, orange and white or alternatively red and white, may

be used, except where such colours merge with the background.

Figure 12.43: Boundary markers
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SUBPART 13- VISUAL AIDS FOR DENOTING OBSTACLES

139.13.2 Objects to be marked or lighted

Note. The marking and/or lighting of obstacles is intended to reduce hazards to aircraft by
indicating thepresence of the obstacles. It does not necessarily reduce operating limitations
which may be imposed by an obstacle.

1. Objects within the lateral boundaries of the obstacle limitation surface

1.1 Vehicles and other mobile objects, excluding aircraftttenmovement area of an aerodrome
are obstacles and must be marked and, if the vehicles and aerodrome are used at night or in
conditions of low visibility, lighted, except that aircraft servicing equipment and vehicles used

only on aprons may be exempt.

1.2 Elevated aeronautical ground lights within the movement area must be marked so as to be
conspicuous by day. Obstacle lights must not be installed on elevated ground lights or signs in

the movement area.

1.3 All obstacles within the distance specifiadrable 10.5 of NAMCATSAH Subpart 10, column
11 or 12, from the centre line of a taxiway, an apron taxiway or aircraft stand taxilane must be

marked and, if the taxiway, apron taxiway or aircraft stand taxilane is used at night, lighted.

1.4 A fixed obstacle that extends above a taiteclimb su-rface within 3 000 m of the inner edge
of the takeoff climb surface must be marked and, if the runway is used at night, lighted, except
that:
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(a) such marking and lighting may be omitted when the obstacle etdehli by another
fixed obstacle;
(b) the marking may be omitted when the obstacle is lighted by mediemsity obstacle
lights, Type A, by day and its height above the level of the surrounding ground does not
exceed 150 m;
(c) the marking may be omitted whehet obstacle is lighted by hightensity obstacle
lights by day; and
(d) the lighting may be omitted where the obstacle is a lighthouse and an aeronautical study

indicates the lighthouse light to be sufficient.

1.5  Afixed object, other than an obstacle,agjnt to a takeff climb surface must be marked and,
if the runway is used at night, lighted, if such marking and lighting is considered necessary to

ensure its avoidance, except that the marking may be omitted when:

(a) the object is lighted by mediuintersity obstacle lights, Type A, by day and its height
above the level of the surrounding ground does not exceed 150 m; or

(b) the object is lighted by higimtensity obstacle lights by day.

1.6 A fixed obstacle that extends above an approach surface within 3 000 m of the inner edge or
above a transitional surface must be marked and, if the runway is used at night, lighted, except
that:

(a) such marking and lighting may be omitted when the obstacéhielded by another
fixed obstacle;
(b) the marking may be omitted when the obstacle is lighted by mediemsity obstacle
lights, Type A, by day and its height above the level of the surrounding ground does not
exceed 150 m;
(c) the marking may be omitted wh the obstacle is lighted by higitensity obstacle
lights by day; and
(d) the lighting may be omitted where the obstacle is a lighthouse and an aeronautical study

indicates the lighthouse light to be sufficient.
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1.7 A fixed obstacle that extends aboveasibontal surface must be marked and, if the aerodrome

is used at night, lighted, except that:

(a) such marking and lighting may be omitted when:
() the obstacle is shielded by another fixed obstacle; or
(i) for a circuit extensively obstructed by immovable olgextterrain, procedures
have been established to ensure safe vertical clearance below prescribed flight
paths; or
(iif) an aeronautical study shows the obstacle not to be of operational significance;
(b) the marking may be omitted when the obstacle is lighteddniumintensity obstacle
lights, Type A, by day and its height above the level of the surrounding ground does
not exceed 150 m;
(c) the marking may be omitted when the obstacle is lighted byihighsity obstacle
lights by day; and
(d) the lighting may be ortted where the obstacle is a lighthouse and an aeronautical study

indicates the lighthouse light to be sufficient.

1.8 A fixed object that extends above an obstacle protection surface must be marked and, if the

runway is used at night, lighted.

1.9 Other objects inside the obstacle limitation surfaces must be marked and/or lighted if an
aeronautical study indicates that the object could constitute a hazard to aircraft (this includes

objects adjacent to visual routes e.g. waterway or highway)

1.10 Overhead wires, cables, etc., crossing a river, waterway, valley or highway must be marked and
their supporting towers marked and lighted if an aeronautical study indicates that the wires or

cables could constitute a hazard to aircraft
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2.1

2.2

2.3

Objects outsde the lateral boundaries of the obstacle limitation surfaces

Obstacles outside the lateral boundaries of the obstacle limitation surface must be marked and
lighted, except that the marking may be omitted when the obstacle is lighted bgthiggity
obstacle lights by day.

Other objects outside the obstacle limitation surfaces must be marked and/or lighted if an
aeronautical study indicates that the object could constitute a hazard to aircraft (this includes
objects adjacent to visual routes.eaxgiterway, highway).

Overhead wires, cables, etc., crossing a river, waterway, valley or highway must be marked and
their supporting towers marked and lighted if an aeronautical study indicates that the wires or

cables could constitute a hazard twi@ft

139.13.3 Marking and lighting of objects

1.

1.1

1.2

1.3

General

The presence of objects which must be lighted, as specified in NAMCARs 139.13.2, must be
indicated by low, medium or high intensity obstacle lights, or a combination of such lights

Low-intensity obstacle lights, Types A B, C, D and E, medintansity obstacle lights, Types
A, B and C, highkintensity obstacle lights Type A and B, must be in accordance with the
specifications in Table 13.1 and Appendix 1.

The number and arrangement of fpmedium or highintensity obstacle lights at each level to

be marked must be such that the object is indicated from every angle in azimuth. Where a light
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is shielded in any direction by another part of the object, arbgdjacent object, additional
lights must be provided on that adjacent object or the part of the object that is shielding the light,
in such a way as to retain the general definition of the object to be lighted. If the shielded light
does not contributetthe definition of the object to be lighted, it may be omitted.
Table 13.1: Characteristics of obstacle lights
1 2 3 4 5 6 7
Peak intensity (cd) at give
Background
Luminance (b)
Light
Signal Day Twilight Night Distribution
Light Type Colour type/ (Above (50-500 (Below | Table
(flash 500 cd/n) 50 cd/n?)
rate) cd/n?)
Low-intensity, | Red Fixed N/A N/A 10 Table 13.2
Type A
(fixed obstacle)
Low-intensity, | Red Fixed N/A N/A 32 Table 13.2
Type B
(fixed obstacle)
Low-intensity, | Yellow/Blue | Flashing | N/A 40 40 Table 13.2
Type C (mobile| (a) (60-90
obstacle) fpm)
Low-intensity, | Yellow Flashing | N/A 200 200 Table 13.2
Type D (follow (60-90
me vehicle) fpm)
Low-intensity, | Red Flashing | N/A N/A 32 Table 13.2 (Type
Type E (€) B)
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Medium: White Flashing | 200,00 20,000 2,000 Table 13.3
intensity, Type (20i 60
A fpm)
Medium- Red Flashing | N/A N/A 2,000 Table 13.3
intensity, Type (20i 60
B fpm)
Medium: Red Fixed N/A N/A 2,000 Table 13.3
intensity, Type
C
High-intensity, | White Flashing | 200,000 | 200,00 2,000 Table 13.3
Type A (40i 60
fpm)
High-intensity, | White Flashing | 100,000 | 20,000 2,000 Table 13.3
Type B (40i 60
fpm)
a. See 2.6

b. For windturbine application, to flash at the same rate as the lighting on the nacelle.

Table 132:Light distribution for lowintensity obstacléghts

Minimum Maximum Vertical beam spread (f)
intensi intensity
ty (a) (@) Minimum beam Intensity
spread

Type A 10 cd (b) N/A 10° 5cd
Type B 32 cd (b) N/A 10° 16 cd
Type C 40 cd (b) 400 cd 12° (d) 20 cd
Type D 200 cd (c) 400 cd N/A (e) N/A
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Table 13.3:Lightdistributionfor mediurm andhighintensityobstacldights according to benchmark

intensities of Tablé3.1

Benchmar Minimum requirements Recommendatio
k ns
intensity Vertical elevation angle (b) i Vertical elevation angle (b) .
Vertical beam spread Vertical beam
(© spread
0° -1° 0° -1° -10° (c)
Minimum Minimu Maximu
average | Minimu | Minimu | m beam Maximum | Maximu | Maximum | m beam
intensity m m spread | Intensity intensity m intensity | spread | Intensi
(a) intensity | intensity (@ @) intensity (@) ty
CY @ @) (a)
200 000 200 000 | 150000 | 75000 3° 75 000 250 000 | 112 500 7 500 7° 75
000
100 000 100000 | 75000 | 37500 3° 37 500 125000 | 56 250 3750 7° 37
500
20 000 20000 | 15000 7 500 3° 7 500 25000 | 11250 750 | N/A N/A
2 000 2 000 1500 750 3° 750 2500 1125 75 N/A N/A
2. Mobile objects
Marking

2.1 All mobile objects to be marked must be coloured or display flags.
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Marking by colour

2.2

When mobile objects are marked by colour, a single conspicuous colour, preferably red or
yellowish green for emergency vehicles getlow for service vehicles, must be used.

Marking by flags

2.3 Flags used to mark mobile objects must be displayed around, on top of, or around the highest
edge of the object. Flags must not increase the hazard presented by the object they mark.

24 Flags used to mark mobile objects must not be less than 0.9 m on each side and must consist of
a chequered pattern, each square having sides of not less than 0.3 m. The colours of the pattern
must contrast each with the other and with the background agdiidt they will be seen.

Orange and white or alternatively red and white must be used, except where such colours merge
with the background.

Lighting

2.5 Low-intensity obstacle lights, Type C, must be displayed on vehicles and other mobile objects
excluding aircraft.

2.6 Low-intensity obstacle lights, Type C, displayed on vehicles associated with emergency or
security must be flashiriglue and those displayed on other vehicles must be flagbitav.

2.7 Low-intensity obstacle lights, Type D, must bspliayed on followme vehicles.

2.8 Low-intensity obstacle lights on objects with limited mobility such as aerobridges must be

fixed-red, and as a minimum be in accordance with the specifications fentemsity obstacle

138



TECHNICAL STANDARDS
NamibiaCivil AviationAuthority - (NAMCATYS)
Safety Division

Part139 Aerodromes

lights, Type A, in Table 13.1. The intensity of the lights must [ffecgnt to ensure conspicuity
considering the intensity of the adjacent lights and the general levels of illumination against

which they would normally be viewed.

3. Fixed objects
Note. The fixed objects of wind turbines are addressed separately-gestitn 4 below and
the fixed objects of overhead wires, cables, etc., and supporting towers are addressed separately
in subsection 5 below.

Marking

3.1 All fixed objects to be marked must, whenever practicable, be coloured, but if this is not

practicable, markers or flags must be displayed on or above them, except that objects that are

sufficiently conspicuous by their shape, size or colour need nohbenise marked

Marking by colour

3.2

3.3

An object must be coloured to show a chequered pattern if it has essentially unbroken surfaces
and its projection on any vertical plane equals or exceeds 4.5 m in both dimensions. The pattern
must consist of rectangled$ not less than 1.5 m and not more than 3 m on a side, the corners
being of the darker colour. The colours of the pattern must contrast each with the other and with
the background against which they will be seen. Orange and white or alternatively wédtand

must be used, except where such colours merge with the background. (See Figure 13.1.)

An object may be coloured to show alternating contrasting bands if:

(a) it has essentially unbroken surfaces and has one dimension, horizontal or vertical,

greaer than 1.5 m, and the other dimension, horizontal or vertical, less than 4.5 m; or
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(b) it is of skeletal type with either a vertical or a horizontal dimension greater than 1.5 m.

The bands must be perpendicular to the longest dimension and have a widttinagiely 1/7 of the

longest dimension or 30 m, whichever is less. The colours of the bands must contrast with the
background against which they will be seen. Orange and white must be used, except where such colours
are not conspicuous when viewed agathstbackground. The bands on the extremities of the object
must be of the darker colour. (See Figures 13.1 and 13.2.)

!= <d5m I-| |-(—:‘.5m—r|

] White
B Cirange or red

Figure 13.1: Basic marking patterns

Note. Table 13.4 shows a formula for determining band widths and for having an odd number of bands,

thus permitting both the top and bottom bands to be of the darker colour.
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Table 134: Marking band widths

Longestdimension
Greater than Not exceeding Band width
15m 210 m 1/7 of longest dimension
210 m 270 m 1/9 of longest dimension
270 m 330m 1/11 of longest dimension
330m 390 m 1/13 of longest dimension
390 m 450 m 1/15 of longest dimension
450 m 510 m 1/17 of longest dimension
510 m 570 m 1/19 of longest dimension
570 m 630 m 1/21 of longest dimension

An object must be coloured in a single conspicuous colour if its projection on any vertical plane
has both dimensions less than 1.5 m. Orangedmust be used, except where such colours

merge with the background.

Note. Against some backgrounds it may be found necessary to use a different colour from orange

or red to obtain sufficient contrast.
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MNode — H iz less than 45 m for the examples shown abowve.
For greater hekphis infermediafe lights must be added as shown below:

Light spacing (X} in accordance with Appendix &
rusmber of levals of lights =M = ¥ [matres)
i [metrea)

Figure 13.2: Examples of marking and lighting of tall structures

Marking by flags
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3.5

3.6

3.7

Flags used to mark fixed objects must be displayed around, on top of, or around the highest edge
of, the object. When flags are used to mark extermijects or groups of closely spaced objects,
they must be displayed at least every 15 m. Flags must not increase the hazard presented by the

object they mark.

Flags used to mark fixed objects must not be less than 0.6 m on each side.

Flags used to mark fixed objects must be orange in colour or a combination of two triangular
sections, one orange and the other white, or one red and the other white, except that where such

colours merge with the background, other conspicuous colours enasell.

Marking by markers

3.8

3.9

Markers displayed on or adjacent to objects must be located in conspicuous positions so as to
retain the general definition of the object and must be recognizable in clear weather from a
distance of at least 1 000 m fan object to be viewed from the air and 300 m for an object to

be viewed from the ground in all directions in which an aircraft is likely to approach the object.
The shape of markers must be distinctive to the extent necessary to ensure that they are not
mistaken for markers employed to convey other information, and they must be such that the
hazard presented by the object they mark is not increased.

A marker must be of one colour. When installed, white and red, or white and orange markers
must be disjayed alternately. The colour selected must contrast with the background against

which it will be seen.
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Lighting

3.10 In the case of an object to be lighted, one or more, lavedium or highrintensity obstacle

lights must be located as close as peatie to the top of the object.

3.11 In the case of chimney or other structure of like function, the top lights must be placed
sufficiently below the top so as to minimize contamination by smoke, etc. (See Figure 13.2)

3.12 In the case of a tower or @mna structure indicated by higttensity obstacle lights by day
with an appurtenance, such as a rod or an antenna, greater than 12 m where it is not practicable
to locate a higfintensity obstacle light on the top of the appurtenance, such a lightomust
located at the highest practicable point and, if practicable, a mediansity obstacle light,

Type A, mounted on the top.

3.13 Inthe case of an extensive object or of a group of closely spaced objects to be lighted that are:

(a) penetrating a horizontal obstacle limitation surface (OLS) or located outside an OLS,
the top lights must be so arranged as to at least indicate the points or edges of the object
highest in relation to the obstacle limitation surface or above the groomdoaas to

indicate the general definition and the extent of the objects; and

(b) penetrating a sloping OLS, the top lights must be so arranged as to at least indicate the
points or edges of the object highest in relation to the OLS, and so as to inlgkcate t
general definition and the extent of the objects. If two or more edges are of the same

height, the edge nearest the landing area must be marked.

3.14 When the obstacle limitation surface concerned is sloping and the highest point above the OLS
is not he highest point of the object, additional obstacle lights must be placed on the highest

point of the object.
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3.15 Where lights are applied to display the general definition of an extensive object or a group of

closely spaced objects, and

(a) low-intensity lights are used, they must be spaced at longitudinal intervals not
exceeding 45 m;
(b) mediumintensity lights are used, they must be spaced at longitudinal intervals not

exceeding 900 m.

3.16 High-intensity obstacle lights, Type A, and medimtensity obstad lights, Types A and B,
located on an object must flash simultaneously.

3.17 The installation setting angles for higitensity obstacle lights, Type A, must be in accordance
with Table 13.5.

Table 135: Installation setting angles for higintensity obstacle lights

Height of light unit Angle of the peak of the beam
above terrain (AGL above the horizontal
Greater than Not exceeding
151m o°
122 m 151 m 1°
92 m 122 m 2°
92m 3°

3.18 Where, in the opinion of the aerodrome operator, the use cittigsity obstacle lights, Type
A, or mediumintensity obstacle lights, Type A, at night may dazzle pilots in the vicinity of an
aerodrome (within approximately 10 000 m radius) or causdis@mt environmental concerns,
a dual obstacle lighting system may be provided. This system must be composed of high
intensity obstacle lights, Type A, or mediimensity obstacle lights, Type A, as appropriate,
for daytime and twilight use and meditintensity obstacle lights, Type B or C, for nighhe

use.
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Lighting of objects with a height less than 45 m above ground level

3.19

3.20

3.21

3.22

Low-intensity obstacle lights, Type A or B, may be used where the object is a less extensive

one and its height above thamunding ground is less than 45 m

Where the use of lointensity obstacle lights, Type A or B, would be inadequate or an early

special warning is required, then mediwn highrintensity obstacle lights may be used.

Low-intensity obstacle ligts, Type B, may be used either alone or in combination with medium
intensity obstacle lights, Type B, in accordance with 3.22 below.

Mediumintensity obstacle lights, Type A, B or C, may be used where the object is an extensive
one. Mediumintensity obstacle lights, Types A and C, may be used alone, whereas medium
intensity obstacle lights, Type B, may be used either alone or in combination wiittémsity

obstacle lights, Type B.

Note. A group of buildings is regarded as an extensive object.

Lighting of objects with a height 45 m to a height less than 150 m above ground level

3.23

3.24

Mediumintensity obstacle lights, Type A, B or C, must be used. Medintemsity obstacle
lights, Types A and C, must be used alone, whereas medtansity obstele lights, Type B,

may be used either alone or in combination with-iotensity obstacle lights, Type B.

Where an object is indicated by meduimensity obstacle lights, Type A, and the top of the

object is more than 105 m above the level of threasinding ground or the elevation of tops of
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3.25

3.26

3.27

nearby buildings (when the object to be marked is surrounded by buildings), additional lights
must be provided at intermediate levels. These additional intermediate lights must be spaced as
equally as practicdd, between the top lights and ground level or the level of tops of nearby

buildings, as appropriate, with the spacing not exceeding 105 m.

Where an object is indicated by mediimensity obstacle lights, Type B, and the top of the
object is more thn 45 m above the level of the surrounding ground or the elevation of tops of
nearby buildings (when the object to be marked is surrounded by buildings), additional lights
must be provided at intermediate levels. These additional intermediate lightsenaitsthately
low-intensity obstacle lights, Type B, and mediintensity obstacle lights, Type B, and must

be spaced as equally as practicable between the top lights and ground level or the level of tops
of nearby buildings, as appropriate, with the spgciot exceeding 52 m.

Where an object is indicated by meduimtensity obstacle lights, Type C, and the top of the
object is more than 45 m above the level of the surrounding ground or the elevation of tops of
nearby buildings (when the object to fmarked is surrounded by buildings), additional lights
must be provided at intermediate levels. These additional intermediate lights must be spaced as
equally as practicable, between the top lights and ground level or the level of tops of nearby

buildings,as appropriate, with the spacing not exceeding 52 m.

Where highintensity obstacle lights, Type A, are used, they must be spaced at uniform intervals
not exceeding 105 m between the ground level and the top light(s) specified in 3.10tletcept

where an object to be marked is surrounded by buildings, the elevation of the tops of the
buildings may be used as the equivalent of the ground level when determining the number of

light levels.

Lighting of objects with a height 150 m or more aboweigd level
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3.28

3.29

3.30

3.31

3.32

3.33

High-intensity obstacle lights, Type A, must be used to indicate the presence of an object if its
height above the level of the surrounding ground exceeds 150 m and an aeronautical study

indicates such lights to be essential for the raitimn of the object by day.

Where highintensity obstacle lights, Type A, are used, they must be spaced at uniform intervals
not exceeding 105 m between the ground level and the top light(s) specified in 3.10 above,
except that where an object toiarked is surrounded by buildings, the elevation of the tops

of the buildings may be used as the equivalent of the ground level when determining the number
of light levels.

Where, in the opinion of the aerodrome operator, the use oirttigisity dostacle lights, Type

A, at night may dazzle pilots in the vicinity of an aerodrome (within approximately 10 000 m
radius) or cause significant environmental concerns, meditensity obstacle lights, Type C,
must be used alone, whereas medium intensgtacte lights, Type B, may be used either alone
or in combination with lowntensity obstacle lights, Type B.

Where an object is indicated by meduimtensity obstacle lights, Type A, additional lights must
be provided at intermediate levels. Thesigitional intermediate lights must be spaced as
equally as practicable, between the top lights and ground level or the level of tops of nearby

buildings, as appropriate, with the spacing not exceeding 105 m.

Where an object is indicated by mediimtensity obstacle lights, Type B, additional lights must
be provided at intermediate levels. These additional intermediate lights must be alternately low
intensity obstacle lights, Type B, and mediintensity obstacle lights, Type B, and must be
spaced asaially as practicable between the top lights and ground level or the level of tops of

nearby buildings, as appropriate, with the spacing not exceeding 52 m.

Where an object is indicated by mediimensity obstacle lights, Type C, additional lights must

be provided at intermediate levels. These additional intermediate lights must be spaced as
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equally as practicable, between the top lights and ground levieé devtel of tops of nearby

buildings, as appropriate, with the spacing not exceeding 52 m.

4, Wind Turbines

4.1 A wind turbine must be marked and/or lighted if it is determined to be an obstacle.

Marking

4.2 The rotor blades, nacelle and upper 2/ghefsupporting mast of wind turbines must be painted

white, unless otherwise indicated by an aeronautical study.

Lighting

4.3 When lighting is deemed necessary, in the case of a wind farm, i.e. a group of two or more wind

turbines, the wind farm must begarded as an extensive object and the lights must be installed:

(a) to identify the perimeter of the wind farm;

(b) respecting the maximum spacing between the lights along the perimeter, unless a
dedicated assessment shows that a greater spacing can be used;

(c) so that, where flashing lights are used, they flash simultaneously throughout the wind
farm;

(d) so that, within a wind farm, any wind turbines of significantly higher elevation are also
identified wherever they are located; and

(e) at locations prescribed in)(gb) and (d) above, respecting the following criteria:

(i) for wind turbines of less than 150 m in overall height (hub height plus vertical

blade height), mediusmtensity lighting on the nacelle must be provided,;
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(i) for wind turbines from 150 m to 315 m in overall height, in addition to the
mediumintensity light installed on the nacelle, a second light serving as an
alternate must be provided in case of failure of the operating light. The lights must
be installed tassure that the output of either light is not blocked by the other;
and

(i) in addition, for wind turbines from 150 m to 315 m in overall height, an
intermediate level at half the nacelle height of at least threént@nsity Type E
lights, as specified in.3 above, must be provided. If an aeronautical study shows
that lowintensity Type E lights are not suitable, kintensity Type A or B lights
may be used.

Note. The above 4.3 (e) does not address wind turbines of more than 315 m of overall
height. For sich wind turbines, additional marking and lighting may be required as

determined by an aeronautical study.

4.4 The obstacle lights must be installed on the nacelle in such a manner as to provide an

unobstructed view for aircraft approaching from any dioec

4.5 Where lighting is deemed necessary for a single wind turbine or short line of wind turbines, the

installation must be in accordance with 4.3 (e) or as determined by an aeronautical study.

5. Overhead wires, cables, etc., ansupporting towers

Marking

5.1 The wires, cables, etc., to be marked must be equipped with markers; the supporting tower must
be coloured.
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Marking by colours

5.2

The supporting towers of overhead wires, cables, etc., that require marking must beimarked

accordance with 3.1 to 3.4, except that the marking of the supporting towers may be omitted

when they are lighted by hightensity obstacle lights by day.

Marking by markers

5.3

54

55

Markers displayed on or adjacent to objects must be locasmhspicuous positions so as to

retain the general definition of the object and must be recognizable in clear weather from a
distance of at least 1 000 m for an object to be viewed from the air and 300 m for an object to
be viewed from the ground in all dctions in which an aircraft is likely to approach the object.

The shape of markers must be distinctive to the extent necessary to ensure that they are not
mistaken for markers employed to convey other information, and they must be such that the

hazard preented by the object they mark is not increased.

A marker displayed on an overhead wire, cable, etc., must be spherical and have a diameter of

not less than 60 cm

The spacing between two consecutive markers or between a marker and a supm@tingist

be appropriate to the diameter of the marker, but in no case must the spacing exceed:

(a) 30 m where the marker diameter is 60 cm progressively increasing with the diameter of
the marker to

(b) 35 m where the marker diameter is 80 cm and furthegrpssively increasing to a
maximum ofi

(c) 40 m where the marker diameter is of at least 130 cm.
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Where multiple wires, cables, etc., are involved, a marker must be located not lower than the

level of the highest wire at the point marked

5.6 A marker must be of one colour. When installed, white and red, or white and orange markers
must be displayed alternately. The colour selected must contrast with the background against

which it will be seen.

5.7 When it has been determined that an overhées] cable, etc., needs to be marked but it is not
practicable to install markers on the wire, cable, etc., thenihighsity obstacle lights, Type
B, must be provided on their supporting towers.

Lighting

5.8 High-intensity obstacle lights, Type B,ust be used to indicate the presence of a tower

supporting overhead wires, cables, etc., where:

(a) an aeronautical study indicates such lights to be essential for the recognition of the
presence of wires, cables, etc.; or

(b) it has not been found practicable to install markers on the wires, cables, etc.
5.9 Where highintensity obstacle lights, Type Bieaused, they must be located at three levels:
T atthe top of the tower;

1 atthe lowest level of the catenary of the wires or cables; and

1 at approximately midway between these two levels.

Compliance Note. In some cases, this may require locating tite tiff the tower.
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5.10

511

5.12

5.13

High-intensity obstacle lights, Type B, indicating the presence of a tower supporting overhead
wires, cables, etc., must flash sequentially; first the middle light, second the top light and last,
the bottom light. The intervals lve¢en flashes of the lights must approximate the following

ratios:

Flash interval between Ratio of cycle time
middle and top light 1/13

top and bottom light 2/13
bottom and middle light 10/13.

Note. Highintensity obstacle lights are intended for day use as well as night use. Care is needed
to ensure that these lights do not create disconcerting dazzle. For objects extending more than
150 m above the surrounding ground level, filgknsiy obstacle lights will normally be

used to meet the operational requirements

Where, in the opinion of the aerodrome operator, the use ofttigisity obstacle lights, Type

B, at night may dazzle pilots in the vicinity of an aerodrome (widfpproximately 10 000 m
radius) or cause significant environmental concerns, a dual obstacle lighting system may be
provided. This system must be composed of idénsity obstacle lights, Type B, for daytime

and twilight use and mediuintensity obstacldights, Type B, for nighttime use. Where
mediumintensity lights are used they must be installed at the same level as thetditgity

obstacle light Type B.

The installation setting angles for higitensity obstacle lights, Type B, must be inadance
with Table 13.5.

Highintensity obstacle lights require a power input of approximately 200 W per light. Wire size

on the structure should be based on 400 V/A average input per light. If transformers must be
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used, they should be designed@00 V/A in order to prevent core saturation during peak
current demands. Hightensity obstacle lights are usually operated at 240 V or 480 V
to minimize wire and conduit size, but voltages as low as 120 V can be wsked0Bz

and 60 Hz systems are available.
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SUBPART 14- VISUAL AIDS FOR DENOTING RESTRICTED USE AREAS

139.14.2 Closed runways and taxiways or parthereof

11

1.2

1.3

1.4

A closed marking must be displayed on a runway or taxiway or portion thereof which is
permanently closed to the use of all aircraft.

A closed marking must be displayed on a temporarily closed runway or taxiway or portion
thereof,except that such marking may be omitted when the closing is of short duration and
adequate warning by air traffic services is provided.

On a runway a closed marking must be placed at each end of the runway, or portion thereof,
declared closed, and dtidnal markings must be so placed that the maximum interval between
markings does not exceed 300 m. On a taxiway a closed marking must be placed at least at each

end of the taxiway or portion thereof closed.

The closed marking must be of the form @amndportions as detailed in Figure 14.1, lllustration
a), when displayed on a runway, and must be of the form and proportions as detailed in Figure
14.1, lllustration b), when displayed on a taxiway. The marking must be white when displayed

on a runway andhust be yellow when displayed on a taxiway.

Compliance Note. When an area is temporarily closed, frangible barriers or markings utilizing

materials other than paint or other suitable means may be used to identify the closed area.
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. — ! Taxiway cantre lins

Rur?wa:.- centra line

lilustration &) Closed runwsy marking lhustration b} Closed taxiway marking

Figure 14.1: Closed runway and taxiway markings

15 When a runway or taxiway or portion thereof is permanently closed, all normal runway and

taxiway markings must be obliterated.

1.6 Lighting on a closed runway or taxiway portion thereof must not be operated, except as

required for maintenance purposes.

1.7 In addition to closed markings, when the runway or taxiway or portion thereof closed is
intercepted by a usable runway or taxiway which is used at night, unservtgdaghits must

be placed across the entrance to the closed area at intervals not exceeding 3 m.
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139.14.3 Noroad-bearing surface

1.1 Shoulders for taxiways, runway turn pads, holding bays and aprons and ottheschbaaring
surfaces whicltannot readily be distinguished from leaédaring surfaces and which, if used
by aircraft, might result in damage to the aircraft must have the boundary between such areas

and the loasbearing surface marked by a taxi side stripe marking.

1.2 A taxi side stripe marking must be placed along the edge of théokxihg pavement, with the

outer edge of the marking approximately on the edge of thebleadng pavement.

1.3  Ataxi side stripe marking must consist of a pair of solid lines, each 15 cenanitispaced 15

cm apart and the same colour as the taxiway centre line marking.
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Figure 14.2: Taxiway side strip marking and transverse stripes
139.14.4  Pre-threshold area
1.1

When the surface beforalaeshold is paved and exceeds 60 m in length and is not suitable for
marking.

normal use by aircraft, the entire length before the threshold must be marked with a chevron
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1.2 A chevron marking must point in the direction of the runway and be placedwas shFigure
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Figure 14.3: Pre-threshold marking

1.3 A chevron marking must be of conspicuous colour and contrast with the csledrfor the

runway markings; it must preferably be yellow. It must have an overall width of at least 0.9 m.

139.14.5 Unserviceable areas

Application
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1.1 Unserviceability markers must be displayed wherever any portion of a taxiway, apron or holding
bay is unfit for the movement of aircraft but it is still possible for aircraft to bypass the area

safely. On a movement area used at night, unserviceabilityg ligust be used.

Location

1.2 Unserviceability markers and lights must be placed at intervals sufficiently close so as to
delineate the unserviceable area.

1.2.1 Where a temporarily unserviceable area exists, it may be marked witkrdictdights:

(a) Thesdights must mark the most potentially dangerous extremities of the area;

(b) A minimum of four such lights must be used, except where the area is triangular in
shapewhere a minimum of three lights may be employed,;

(c) The number of lights must be increased when the area is large or of unusual
configuration;

(d) At least one light must be installed for each 7.5 m of peripheral distance of the area;

(e) If the lights are directinal, they must be orientated so that as far as possible their beams
are aligned in the direction from which aircraft or vehicles will approaat;

() Where aircraft or vehicles will normally approach from several directions, consideration
must be given todding extra lights or using omnidirectional lights to show the area

from these directions.

1.2.2 Unserviceable area lights must be frangible. Their height must be sufficiently low to preserve
clearance for propellers and for engine pods of jet aircratft.

Characteristics of unserviceability markers

13 Unserviceability markers must consist of conspicuous upstanding devices such as flags, cones

or marker boards.
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Characteristics of unserviceability lights

1.4 An unserviceability light must consist of a red fixed light. The light must have an intensity
sufficient to ensure conspicuity considering the intensity of the adjacent lights and the general
level of illumination against which it would normally be view&uno case must the intensity
be less than 10 cd of red light.

Characteristics of unserviceability cones

15 An unserviceability cone must be at least 0.5 m in height and red, orange or yellow or any one

of these colours in combination with white.

Characteristics of unserviceability flags

1.6 An unserviceability flag must be at least 0.5 m square and red, orange or yellow or any one of

these colours in combination with white

Characteristics of unserviceability marker boards

1.7 An unserviceability rarker board must be at least 0.5 m in height and 0.9 m in length, with

alternate red and white or orange and white vertical stripes.
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SUBPART 15- ELECTRICAL SYSTEMS

139.15.2 Electrical power supply system for air navigation facilities

Introductory Note. The safety of operations at aerodromes depends on the quality of the supplied
electrical power. The total electrical power supply system may include connectiores ¢o on
more external sources of electrical power supply, one or more local generating facilities and to
a distribution network including transformers and switchgears. Many other aerodrome facilities
supplied from the same system need to be taken into aedaleplanning the electrical power

system at aerodromes.

1.1 Adequate primary electrical power supply must be available at aerodromes for the safe

functioning of air navigation facilities.

1.2 The design and provision of electrical power systemsdadrome visual and radio navigation
aids must be such that an equipment failure will not leave the pilot with inadequate visual and

nonvisual guidance or misleading information.

Note. The design and installation of the electrical systems need totakemsideration factors
that can lead to malfunction, such as electromagnetic disturbances, line losses, power quality,

etc.

13 El ectrical power supply connections to those
is required must be so arged that the facilities are automatically connected to the secondary

power supply on failure of the primary source of power.
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1.4 The time interval between failure of the primary source of power and the complete restoration
of the services required .10 must be as short as practicable, except that for visual aids
associated with noprecision, precision approach or tad runways the requirements of

Table 15.1 for maximum switebver times must apply.

Table 15.1: Secondary power supply requirements

Runway Lighting aids requiring power Maximum
switch-over time
Nor-instrument Visual approach slope indicatdérs | See 1.4 and Q.
Runway edgé
Runway thresholé
Runway end
Obstaclet
Non-precision approach Approach lighting system 15 seconds
Visual approach slope indicatgr$ | 15 seconds
Runway edgé 15 seconds
Runway threshold 15 seconds
Runway end 15 seconds
Obstacle! 15 seconds
Precision approach category | Approach lighting system 15 seconds
Runway edgé 15 seconds
Visual approach slope indicatd¥$ | 15 seconds
Runway threshold 15 seconds
Runway end 15 seconds
Essential taxiway 15 seconds
Obstaclet 15 seconds
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Precision approactategory II/11| Inner 300 m of the approach lightiry 1 second
system
Other parts of the approach lightif 15 seconds
system
Obstaclet 15 seconds
Runway edge 15 seconds
Runway threshold 1 second
Runway end 1 second
Runway centre line 1 second
Runway touchdown zone 1 second
All stop bars 1 second
Essential taxiway 15 seconds
Runway meant for takeff in runway| Runway edge 15 second$
visual Runway end 1 second
range conditions less than a value of §{ Runway centre line 1 second
m All stop bars 1 second
Essential taxiway 15 second
Obstacle! 15 second
a. Supplied with secondary power when their operation is essential to the safety o
operation.
b. See NAMCARs 139.12.7, stdection 2 regarding the use of emergency lighting.
One second where no runway centre line lights are provided.
d. One second wher@pproaches are over hazardous or precipitous terrain.

15 The provision of a definition of switebver time must not require the replacement of an existing
secondary power supply before 1 January 2010. However, for a secondary power supply
installed afte 4 November 1999, the electric power supply connections to those facilities for
which secondary power is required must be so arranged that the facilities are capable of meeting

the requirements of Table 15.1 for maximum swibeler times.
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Visual aids

1.6

1.7

1.8

1.9

1.10

For a precision approach runway, a secondary power supply capable of meeting the
requirements of Table 15.1 for the appropriate category of precision approach runway must be
provided. Electric power supply connections to those facilities for which dacppower is
required must be so arranged that the facilities are automatically connected to the secondary

power supply on failure of the primary source of power.

For a runway meant for talaf in runway visual range conditions less than a valug0of m,
a secondary power supply capable of meeting the relevant requirements of Table 15.1 must be

provided.

At an aerodrome where the primary runway is a-pi@tision approach runway, a secondary
power supply capable of meeting the requirementsabfel' 15.1 must be provided except that
a secondary power supply for visual aids need not be provided for more than greaision

approach runway.

At an aerodrome where the primary runway is a-imstrument runway, a secondary power
supply capablef meeting the requirements of 1.4 must be provided, except that a secondary
power supply for visual aids need not be provided when an emergency lighting system is

provided and capable of being deployed in 15 minutes.

The following aerodrome facilities must be provided with a secondary power supply capable of

supplying power when there is a failure of the primary power supply:

(a) the signalling lamp and the minimum lighting necessary to enable air traffic services

personel to carry out their duties;
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Compliance Note. The requirement for minimum lighting may be met by other than electrical means.
e.g. through portable battery operated or rechargeable lighting systems. Lighting fixtures and design
shall provide theighting levels, visual comfort, color rendering and aesthetics to complement the area

where it is installed.

(b) all obstacle lights which, in the opinion of the aerodrome operator, are essential to
ensure the safe operation of aircraft;

(c) approach, runway andxiway lighting;

(d) meteorological equipment;

(e) essential security lighting, if provided;

(f) essential equipment and facilities for the aerodrome responding emergency agencies;

(g) floodlighting on a designated isolated aircraft parking position if provided; and

(h) illumination of apron areas over which passengers may walk.

10.11 Power supply switabver times for groundbased radio aids used in the vicinity of aerodromes:

The power supply switebver times for radio navigation aids and ground elements of coication
systems are dependent on the type of runway and aircraft operations to be supported. Table 15.2
indicates representative switolrer times which may be met by power supply systems currently

available:
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Table 152: Power supply switclover times for groundbased radio aids used at aerodromes

Maximum
switch-over times

Type of runway Aids requiring power (seconds)
Instrument approach SRE 15
VOR 15
NDB 15
D/F facility 15
Precision approach, Category 1 ILS localizer 10
ILS glide path 10
ILS muddle marker 10
ILS outer marker 10
PAR 10
Precision approach, Category 11 ILS localizer 0
ILS glide path 0

ILS inner marker |
ILS muddle marker |
ILS outer marker 10

Precision approach, Category 111 (same as Category II)

1.11 Requirements for a secondary power supply may be met by either of the following:

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

standby power unit(s), which are engine generators, batteries, etc., from which electric

power can be obtained.
Note: Localizer, glideslope, and other instrument landing aids (such as microwave

transmitters) are both high power consumers and missibical, and cannot be reliably

operated from a battery supply, even for short periods. Hence, when absoluteitgliabil
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is required (such as when Category 3 operations are in force at the airport) it is usual to
run the system from a diesel generator with automatic switchover to the mains supply
should the generator fail. The emergency power system shall be fed forrsitmdiesel

driven emergency generator set through automatic transfer switch(es).

139.15.3 Sytems design

11

1.2

1.3

For a runway meant for use in runway visual range conditions less than a value of 550 m, the
electrical systems for the power suppighting and control of the lighting systems included in
Table 15.1 must be so designed that an equipment failure will not leave the pilot with inadequate

visual guidance or misleading information.

Where the secondary power supply of an aerodrom@isded by the use of duplicate feeders,
such supplies must be physically and electrically separate so as to ensure the required level of

availability and independence.

Where a runway forming part of a standard 4axite is provided with runway ligimg and
taxiway lighting, the lighting systems must be interlocked to preclude the possibility of

simultaneous operation of both forms of lighting.

139.15.4 Monitoring

11

1.2

A system of monitoring must be employed to indicate the operational staths tfjhting

systems

Where lighting systems are used for aircraft control purposes, such systems must be monitored
automatically so as to provide an indication of any fault which may affect the control functions.
This information must be automaticallrelayed to the air traffic services unit and/or

maintenance crew.
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1.3

14

15

Where a change in the operational status of lights has occurred, an indication must be provided
within two seconds for a stop bar at a runayding position and within five seconfls all

other types of visual aids

For a runway meant for use in runway visual range conditions less than a value of 550 m, the
lighting systems detailed in Tablel8must be monitored automatically so as to provide an
indication when the serviceaityl level of any element falls below the minimum serviceability
level specified in 139.17.6. This information must be automatically relayed to the maintenance

crew.

For a runway meant for use in runway visual range conditions less than a valuenof th80
lighting systems detailed in Tablel8must be monitored automatically to provide an indication
when the serviceability level of any element falls below the minimum level specified by the
aerodrome operator below which operations must not contifhis. information must be

automatically relayed to the air traffic services unit and displayed in a prominent position.
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SUBPART 16 - AERODROME OPERATIONAL SERVICES, EQUIPMENT AND

INSTALLATIONS

139.16.2 Aerodrome emergency planning

11

1.2

1.3

Introduction

An aerodrome emergency plan must be established at an aerodrome, commensurate with the

aircraft operations and othactivities conducted at the aerodrome.

The aerodrome emergency plan must provide for the coordination of the actions to be taken in

an emergency occurring at an aerodrome or in its vicinity.

Note 1. Examples of emergencies are aircraft emergencies, sabotage including bomb threats,
unlawfully seized aircraft, dangerous goods occurrences, building fires, natural disaster and

public health emergencies.

The plan must coordinate the respoonsearticipation of all existing agencies which, in the

opinion of the aerodrome operator, could be of assistance in responding to an emergency.

Note. Examples of agencies but not limited:
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on the aerodrome: air traffic control units, aerodrome rescue frefighting services,
aerodrome administration, medical and ambulance services, aircraft operators, security
services, and police;

i off the aerodrome: local authorities fire departments, police, health authorities (including
medical, ambulance, hospitahd public health services), military, and harbour patrol

or coast guard.

Compliance Note 2. Public health services include planning to minimize adverse effects to the
community from healthelated events and deal with population health issues rathar th

provision of health services to individuals.

1.4 The plan must provide for cooperation and coordination with the rescue coordination centre, as

necessary

15 The aerodrome emergency plan document must include at least the following:

(a) types of emergencies planned for;

(b) agencies involved in the plan;

(c) responsibility and role of each agency, the emergency operations centre and the
command post, for each type of emergency;

(d) information on names and telephone numbers of offices or pedmectintacted in the
case of a particular emergency; and

(e) a grid map of the aerodrome and its immediate vicinity.

1.6 The plan must observe Human Factors principles to ensure optimum response by all existing

agencies participating in emergency operations.
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2.1

2.2

2.3

24

3.1

Emergency operations centre and mobile command post

A fixed emergency operations centre and a mobile command post must be available for use

during an emergency.

The emergency operations cenimeist be a part of the aerodrome facilities and must be

responsible for the overall coordination and general direction of the response to an emergency.

The command post must be a facility capable of being moved rapidly to the site of an
emergency, whe required, and must undertake the local coordination of those agencies

responding to the emergency.

A person must be assigned to assume control of the emergency operations centre and, when

appropriate, another person the command post.

Communication system

Adequate communication systems linking the command post and the emergency operations
centrewith each other and with the participating agencies must be provided in accordance with

the plan and consistent with the particular requirements of the aerodrome.
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4.1

4.2

4.3

Aerodrome emergency exercise

The aerodrome emergency plan must contain procethurperiodic testing of the adequacy of

the plan and for reviewing the results in order to improve its effectiveness.

Note. The plan includes all participating agencies and associated equipment.

The plan must be tested by conducting:

(a) afull-scale aerodrome emergency exercise at intervals not exceeding two years and
partial emergency exercisiesthe intervening year to ensure that any deficiencies found
during the fultscale aerodrome emergency exercise have been corrected

(b) a seriesof modular tests (Tabletop exercises) commendéindhe first year and
concluding in a fulscaleaerodrome emergency exercise at intervals not exceeding

three years

and reviewed thereafter, or after an actual emergency, so as to correct any defaiedcy f

during such exercises or actual emergency.

Submit a comprehensive written report to the Executive Director within 14 days from the date
on which:

(a) a full-scale aerodrome emergency exercise referred to in paragraph (4.2)(a); or

(b) aseries of modular tests (Tabletop exercises) referred to in paragraph (4.2)(b), has been
undertaken or arranged;

(c) as well as after an actual emergency; and

(d) after activation of the aerodrome emergency plan
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4.4

5.1

52

5.3

The written comprehensive repbslkinclude but not limited to:

(a) Review of the incident/accident;
(b) Short comings identified;
(c) Recommendations on the short comings identified; and/or

(d) Proposed actions

Emergencies in difficult environments

The plan must include the readyailability of, and coordination with, appropriate specialist
rescue services to be able to respond to emergencies where an aerodrome is located close to
water, sand dunes, mountainous terrain and/or swampy areas and where a significant portion of

approat or departure operations takes place over these areas.

At those aerodromes located close to water and/or swampy areas, or difficult terrain, the
aerodrome emergency plan must include the establishment, testing and assessment at regular

intervals of goredetermined response for the specialist rescue services.

An assessment of the approach and departure areas within 1 000 m of the runway threshold must

be carried out to determine the options available for intervention.

139.16.3 Rescue and firefightng services

1.

Introduction

Compliance Note. The principal objective of a rescue and firefighting service is to save lives in

the event of an aircraft accident or incident occurring at, or in the immediate vicinity of, an
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aerodrome. The rescue and figditing service is provided to create and maintain survivable
conditions, to provide egress routes for occupants and to initiate the rescue of those occupants
unable to make their escape without direct aid. The rescue may require the use of equipment

and pesonnel other than those assessed primarily for rescue and firefighting purposes.

The most important factors bearing on effective rescue in a survivable aircraft accident are: the
training received, the effectiveness of the equipment and the speedhigithpersonnel and

equipment designated for rescue and firefighting purposes can be put into use.

Requirements to combat building and fuel farm fires, or to deal with foaming of runways, are

not taken into account.

2. Application

2.1.Rescue and firefighting equipment and services must be provided at an aerodrome.

2.2.Public or private organizations, suitably located and equipped, may be designated to provide the
rescue and firefighting service. It is intended that the fire station hptisse organizations be
normally located on the aerodrome, although araefbdrome location is not precluded

provided the response time can be met.
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3.1

3.2

3.3

3.4

2.3.Where an aerodrome is located close to water/swampy areas, or difficult terrain, and where a
significantportion of approach or departure operations takes place over these areas, specialist

rescue services and firefighting equipment appropriate to the hazard and risk must be available.

Level of protection to be provided

The level of protection pragded at an aerodrome for rescue and firefighting must be appropriate

to the aerodrome category determined using the principles in 3.3 and 3.4 below, except that,
where the number of movements of the aeroplanes in the highest category normally using the
aeindrome is less than 700 in the busiest consecutive three months, the level of protection

provided must be not less than one category below the determined category.

The level of protection provided at an aerodrome for rescue and firefighting muaiddegceq

the aerodrome category determined using the principles in 3.3 and 3.4 below.

The aerodrome category must be determined from Table 16.1 and must be based on the longest

aeroplanes normally using the aerodrome and their fuselage width.

If, af t er selecting the category appropriate t
aeroplanebés fuselage width is greater than t

category, then the category for that aeroplane must actually be onergditiegdner.
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3.5 During anticipated periods of reduced activity, the level of protection available must be no less
than that needed for the highest category of aeroplane planned to use the aerodrome during that

time irrespedte of the number of movements.

Table 16.1: Aerodrome category for rescue and firefighting

Aerodrome Aeroplane overall length Maximum
category 2) fuselage width
@ 3
1 0 mup to but notincluding9m | 2 m
2 9 m up to but not including 12 m 2 m
3 12 m up to but not including 18 1 3 m
4 18 m up to but not including 24 1 4 m
5 24 m up to but not including 28 4 m
6 28 m up to but not including 391 5 m
7 39 m up to but not including 491 5 m
8 49 m up to but not including 611 7 m
9 61 m upto but not including 76 n| 7 m
10 76 m up to but not including 901 8 m
4, Extinguishing agents

4.1 Both principal and complementary agents shall be provided at an aerodrome.
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4.2 The principal extinguishing agent shall be:

(a) a foam meeting the minimum performance level A; or
(b) a foam meeting the minimum performance level B; or
(c) a foam meeting the minimum performance level C; or

(d) a combination of these agents;

except that the principal extinguishing agent for aerodromes in categories 1 to 3 must preferably

meet a performance level B or C foam.

Compliance note: Frequency of the foam test must be determined based on the mamsfactur

specifications and provided with Material Safety Data Sheet (MSDS).

4.3 The complementary extinguishing agent must be a dry chemical powder suitable for

extinguishing hydrocarbon fires.

Compliance Note 1. When selecting dry chemical powders fowitls€foam, care must be

exercised to ensure compatibility.

4.4 The amounts of water for foam production and the complementary agents to be provided on the
rescue and firefighting vehicles must be in accordance with the aerodrome category determined
under3.1, 3.2, 3.3, 3.4 above and Table 16.2 below, except that for aerodrome categories 1 and

2, up to 100 per cent of the water may be substituted with complementary agent.
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For the purpose of agent substitution, 1 kg of complementary agent must be taiginasre

to 1.0 L of water for production of a foam meeting performance level A.

Compliance Note. The amounts of water specified for foam production are predicated on an
application rate of 8.2 L/min/m2 for a foam meeting performance level A, 5.5 2nfof a

foam meeting performance level B and 3.75 L/min/m2 for a foam meeting performance level C.

Compliance Note. When any other complementary agent is used, the Sabsttios need to

be checked.

Table 162: Minimum usable amounts of extinguishing agents

Foam meeting Foam meeting Foam meeting

performance leve performance performance Complementary agents
A level B level C
Discharge Discharge Discharge| Dry
rate foam rate foam rate foam| chemical| Discharge
Aerodrome| Water | solution/ | Water | solution/ | Water | solution/ | powders | Rate
category | (L) minute (L) minute (L) minute (kg) (kg/second)
(L) (L) (L)
@ @ |10 @ | ® | (8 9)
1 350 350 230 230 160 160 45 2.25
2 1000 | 800 670 | 550 460 | 360 90 2.25
3 1800 | 1300 1200 | 900 820 630 135 2.25
4 3600 | 2600 2400 | 1800 1700 | 1100 135 2.25
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5 8100 | 4500 5400 | 3000 3900 | 2200 180 2.25
6 11800| 6000 7900 | 4000 5800 | 2900 225 2.25
7 18200| 7900 12100| 5300 8800 | 3800 225 2.25
8 27300| 10800 18200| 7200 12800| 5100 450 4.5
9 36400| 13500 24300( 9000 17100| 6300 450 4.5
10 48200| 16600 32300 11200 22800| 7900 450 4.5
Note. The gquantities of water shown in columns 2, 4 and 6 are based on the average overall
aeroplanes in a given category

45 At aerodromes where operations by aeroplanes larger than the average size icaepey are

planned, the quantities of water must be recalculated and the amount of water for foam production

and the discharge rates for foam solution must be increased accordingly.

4.6

4.7

From 1 January 2015, at aerodromes where operations by aerdpl@eethan the average

size in a given category are planned, the quantities of water must be recalculated and the amount

of water for foam production and the discharge rates for foam solution must be increased

accordingly.

The quantity of foanconcentrates separately provided on vehicles for foam production must be

in proportion to the quantity of water provided and the foam concentrate selected.
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4.8

4.9

4.10

411

412

4.13

4.14

The amount of foam concentrate provided on a vehicle must be sufficient to produce at least

two loads of foam solution.

Supplementary water supplies, for the expeditious replenishment of rescue and firefighting

vehicles at the scene of an aircraft accident, must be provided.

When a combination of different performance level foams areigedvat an aerodrome, the
total amount of water to be provided for foam production must be calculated for each foam type
and the distribution of these quantities must be documented for each vehicle and applied to the

overall rescue and firefighting requinent.

The discharge rate of the foam solution must not be less than the rates shown in Table 16.2.

The complementary agents must comply with the appropriate specifications of the International

Organization for Standardization (ISO).

Thedischarge rate of complementary agents must be no less than the values shown in Table

16.2.

Dry chemical powders must only be substituted with an agent that has equivalent or better

firefighting capabilities for all types of fires where complemengaygnt is expected to be used.
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4.15 Areserve supply of foam concentrate, equivalent to 200 per cent of the quantities identified in

Table 16.2, must be maintained on the aerodrome for vehicle replenishment purposes.

Compliance Note. Foam concentrate carried on fire vehicles in excemsaidntity identified

in Table 16.2 can contribute to the reserve.

4.16 Areserve supply of complementary agent, equivalent to 100 per cent of the quantity identified

in Table 16.2, must be maintained on the aerodrome for vehicle replenishment purposes.

4.17 Category 1 and 2 aerodromes that have replaced up to 100 per cent of the water with

complementary agent must hold a reserve supply of complementary agent of 200.per cent

4.18 Where a major delay in the replenishment of the supplies is anticiplaéeainount of reserve

supply in 4.15, 4.16 and 4.17 must be increased as determined by a risk assessment.

5. Rescue equipment

5.1 Aerodrome operators must provide on the rescue and firefighting vehicle(s) at least the

following equipment for rescue at the scene of any aircraft accident:
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Table 16.3: Minimum Rescue Equipment list

Equipment scope

Equipment item Airport category

1-2 35 6-7 8-10

Prying tool (hooligan, biel type) 1 1 1 2
Crowbar 95cm 1 1 1 2
Axe, rescue small non wedge type 1 1 1 2
Forcible entry tools Axe, rescue small non wedge or aircraft typg 1 2 2 4
Cutterbolt 61 cm 1 1 2 2
Hammer 1.8kg lump or club type 1 1 2 2
Chisel cold 2.5 cm 1 1 2 2
A suitable range o] Hydraulic/electrical (or combination) portab 1 1 1 2

rescue/cuin equipment

rescue equipment

including powered rescu

Poweredrescue saw complete with minimu 1 1 1 2

tools 406 mm diameter spare blades
Reciprocating/oscillating saw 1 1 1 2
Delivery hoses 30 m lengths x 50 and 64 1 6 10 16 22

A range of equipment for th, diameters

delivery of firefighting agen| Foambranches (nozzles) 1 1 2 3
Water branches (nozzles) 1 2 4 6
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Coupling adaptors 1 1 2 3
Portable fire extinguishers
C0o?
DCP 1 1 2 3
1 1 2 3
Self-contained breathin{ Breathing apparatus (BA) set complete w
apparatus i sufficient to | facemask and air cylinder
maintain prolonged interna BA spare air cylinder
operations
Note: Ideally one BA set pq BA spare facemask
crew member
Airport category
Equipment scope Equipment item 1-2 35 6-7 8-10
Respirators Full faced respirators complete with filters | One per responding firefighter
A range of ladders Extension ladder, rescue and suitable for crit| - 1 2 3
aircraft
Ladder general purpo$erescuecapable 1 1 2 3
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Protective clothing

Firefighting helmet,

(complete with braces), boots and gloves &

coats,

over trousq One set per operation

firefighter plus a percentage

minimum reserve stock
Additional items for| Protective goggles 1 1 2 3
personal protection Flash hoods One per operational firefighter
Surgical gloves 1box | 1box | 1box|1box
Blanket fire resisting 1 1 2 2
Rope line rescue 45 m 1 1 2 2
Rope lines Rope line general use 30 m 1 1 2 2

Rope line pocket 6 m

One per operational firefighter

Communication equipment

Portable transceivers

intrinsically safe)

(hand

help g1 2 2 3

Mobile transceivers (vehicle)

One for each fire vehicle

A range of hand| Handheldflashlight (intrinsically safe) 1 2 4 4
held/portable lighting Portable lightingi spot or flood (intrinsically| 1 1 2 3
equipment safe)

A range of general han

tools

Shovel overhaul

Hammer, claw 0.6 kg

Cutters, cable 1.6 cm

Socket set
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Hacksaw, heavy duty complete with spi

blades

Wrecking bar 30 cm

Screwdriver set slotted and Phillips heads

Pliers, insulated 1 1 2 3
Combination 20 cm
Side cutting 20 cm

Slip jointi multi-grip 25 cm

Seatbelt/harness cutting tool

Seat belt/harness cutting tool

Wrench, adjustable 30 cm

Spanners, combination 10 nin21 mm

Medical firstaid kit 1 1 2 3
First aid equipment Automated Eternal Defibrillator (AED) 1 1 2 3
OxygenResuscitation Equipment (ORE) 1 1 2 3

Chocks and wedgédsvarious sizes

Miscellaneous equipment | Tarpaulini lightweight 1 1 2 3
Thermal imaging camera - - 1 2
5.2 In addition to the rescue equipment list in Table 16.3, the aerodpmregor shall determine

the quantities of each type of rescue equipment using a Task Resource Analysis.

Compliance Note. Advisory Pamphlet A37139/06 provides guidance on the conduct of a

task resources analysis by an aerodrome operator.
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6.1

6.2

6.3

Response tine

The operational objective of the rescue and firefighting service must be to achieve a response
time of two (2) minutes, but not exceeding three (3) minutes to any point of each operational

runway, in optimum visibility and surfaa®nditions.

The operational objective of the rescue and firefighting service must be to achieve a response
time of two (2) minutes, but not exceeding three (3) minutes to any other part of the movement

area, in optimum visibility and surface conditson

Compliance Note 1. Response time is considered to be the time between the initial call to the
rescue and firefighting service, and the time when the first responding vehicle(s) is (are) in
position to apply foam at a rate of at least 50 per cent of thehdige rate specified in Table

16.2.

Compliance Note 2. Optimum visibility and surface conditions are defined as daytime, good

visibility, no precipitation with normal response route free of surface contamination, e.g. water.

To meet the operationabjective as nearly as possible in less than optimum conditions of

visibility, especially during low visibility operations, suitable guidance, equipment and/or

procedures for rescue and firefighting services must be provided.
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6.4

6.5

7.1

7.2

Any vehicles, other thathe first responding vehicle(s), required to deliver the amounts of
extinguishing agents specified in Table 16.2 must ensure continuous agent application and must

arrive no more than four minutes from the initial call.

A system of preventive maintance of rescue and firefighting vehicles must be employed to
ensure effectiveness of the equipment and compliance with the specified response time

throughout the life of the vehicle as per NAMCARs 139.17.2.

Emergency access roads

Emergency accessads may be provided on an aerodrome where terrain conditions permit their
construction, so as to facilitate achieving minimum response times. Particular attention must be
given to the provision of ready access to approach areas up to 1 000 m froraghelthror at

least within the aerodrome boundary. Where a fence is provided, the need for convenient access

to outside areas must be taken into account.

Compliance Note. Aerodrome service roads may serve as emergency access roads when they

are suitablylocated and constructed.

Emergency access roads , where provided, shall be capable of supporting the heaviest vehicles,
and be usable in all weather conditions. Roads within 90 m of a runway must be surfaced to
prevent surface erosion and the transfedebris to the runway. Sufficient vertical clearance

must be provided from overhead obstructions for the largest vehicles.
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7.3

8.1

8.2

8.3

When the surface of the road is indistinguishable from the surrounding area, edge markers must

be placed at intervals of abal@ m.

Fire Stations

All rescue and firefighting vehicles must be housed in a fire station. Satellite fire stations must

be provided whenever the response time cannot be achieved from a single fire station.

The fire station must becated so that the access for rescue and firefighting vehicles into the

runway area is direct and clear, requiring a minimum number of turns.

The range and extent of facilities may vary between those necessary in the main fire station and

those appropriate to a satellite station, but in general should include:

a) adequate accommodation for the garaging of fire vehicles, which may include other specialist
vehicles such as aerial vehicles or water rescue craft and for the condustifice(minor)

maintenance;

b) domestic and administrative facilities for the personnel required to operate these fire

vehicles;

c) communications and alarm systems which will ensure the immediate and effective

deployment of fire vehicles in any emergencyd an

d) appropriate storage and technical support facilities as are necessary to protect and maintain

the equipment and reserves of extinguishing agents held at each fire station or nearby facility.
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9. Communication and alerting systems

9.1  Adiscrete commnication system must be provided linking a fire station with the control tower,

any other fire station on the aerodrome and the rescue and firefighting vehicles.

9.2 An alerting system for rescue and firefighting personnel, capable of being operatatidtom
station, must be provided at a fire station, any other fire station on the aerodrome and the aerodrome

control tower.

10. Number of rescue and firefighting vehicles

10.1 The minimum number of rescue and firefighting vehigessided at an aerodrome must be in
accordance with the following tabulation, however a task resource analysis shall be used to

determine adequacy of vehicles.

Table 16.4: minimum number of rescue and firefighting vehicles

Aerodrome category Rescue and firefighting vehicles
1 1
2 1
3 1
4 1
5 1
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6 2
7 2
8 3
9 3
10 3

11.

111

Personnel

All rescue and firefighting personnel must be properly trained to perform their duties in an
efficient manner and muparticipate in live fire drills commensurate with the types of aircraft
and type of rescue and firefighting equipment in use at the aerodrome, including piedsure
fuel fires. However, a task resource analysis shall be used to determine the adequacy of

personnel.

11.2 The training curriculum should include initial and recurrent instruction in at least the following

areas:
a) airport familiarization;
b) aircraft familiarization;
¢) rescue and firefighting personnel safety;

d) emergencya@mmunications systems on the aerodrome, including aircrafifia¢ed alarms;

e) use of the fire hoses, nozzles, turrets and other appliances required for compliance

f) application of the types of extinguishing agents required for compliance
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g) emergeay aircraft evacuation assistance;

h) firefighting operations;

i) adaptation and use of structural rescue and firefighting equipment for aircraft rescue and

firefighting;

j) dangerous goods; k) f amil i arodrana énemencywi t h

plan; and

) protective clothing and respiratory protection.

11.3 The rescue and firefighting personnel training programme must include training in human

performance, including team coordination.

11.4 During flight operations, suffient trained and competent personnel must be designated to be
readily available to ride the rescue and firefighting vehicles and to operate the equipment at
maximum capacity. These personnel must be deployed in a way that ensures that minimum
response tims can be achieved and that continuous agent application at the appropriate rate can
be fully maintained. Consideration must also be given for personnel to use hand lines, ladders
and other rescue and firefighting equipment normally associated with tiresale and

firefighting operations.
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11.5 In determining the minimum number of rescue and firefighting personnel required, a task
resource analysis must be completed, and the level of staffing documented in the Aerodrome

Manual.

11.6 All responding rescue and firefighting personnel must be provided with protective clothing and

respiratory equipment to enable them to perform their duties in an effective manner.

139.16.4 Disabled aircraft removal

1.1 A plan for the removal of disabled aircraft on, or adjacent to, the movement area must be
established for an aerodrome, and a coordinator designated to implement the plan, when

necessary.

1.2 The disabled aircraft removal plan must be based on the characteristics of the hatragyt

normally be expected to operate at the aerodrome, and include among other things:

(a) Procedure for notification of theppropriate aeronautical information service units

(b) a list of equipment and personnel on, or in the vicinity of, the aerodrome whidd
be available for such purpose (Use a Task Resource Analysis) to determine the
guantities of equipment for Category A, B and C aerodromes (Category A aerodromes

must use the minimum list provided in table 16.5 below:
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Compliance Note. Advisory Pamhgt AGAAP139/06 provides guidance on the conduct of a

task resources analysis by an aerodrome operator.

(c) arrangements for the rapid receipt of aircraft recovery equipment kits available from
other aerodromes

(d) a list of nominated agents acting on beh&kach operator at the aerodrgme

(e) a statement of the airlines arrangements for the use of pooled specialist equipment;

(f) a list of local contractors (with names and telephone numbers) able to supply heavy
removal equipment on hirand

@ contactinformation concerning the office of the aerodrome coordinator of operations

for the removal of a disabled aircraft be made available, on request, to aircraft operators

139.16.5 Wildlife hazard management

1.1 The bird and wildlife strike hazard must msassed through:
(a) the established procedure for recording and reporting wildlife strikes to aircraft;
(b) the collection of information from aircraft operators, aerodrome personnel and other
sources on the presence of wildlife on or around the aerodrometaimgta potential
hazard to aircraft operations; and

(c) an ongoing evaluation of the wildlife hazard by competent personnel.

Compliance Note: Guidance to the conduct of Bird and wildlife assessment is contained APAGA

07 (Wildlife hazarcassessment)
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1.2

1.3

1.4

15

Bird and wildlife strike reports must be collected and forwarded to the Executive Director
incidents@ncaa.com.na for onward transmission to ICAO for inclusion in the ICAO Bird Strike

Information System (IBIS) database

The aerodrome opator must monitor and record, on a regular basis, the presence of bird and
wildlife (birds or animals) on or in the vicinity of the aerodrome. Monitoring personnel must be

suitably trained for this purpose.

Where regular monitoring confirnexistence of a bird and wildlife hazard to aircraft operations,
or when the Executive Director so directs, the aerodrome operator must produce a bird and

wildlife hazard management plan, which must be included as part of the Aerodrome Manual.

The birdand wildlife management plan must be prepared by a suitably qualified person such as

an ornithologist or a biologist.

The bird and wildlife management plan must address:

(a) hazard assessment, including monitoring action and analysis;

(b) pilot natification;

(c) liaison and working relationships with land use planning authorities;

(d) on-aerodrome bird and animal attractors which provide food, water or shelter;
(e) suitable harassment methods; and

(f) an ongoing strategy for bird and animal hazard reduction, including spovof

appropriate fencing
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1.6 The bird and wildlife hazard management plan must be reviewed for effectiveness, on a regular

basis, at least as part of each technical inspection.

1.7 Where the presence of birds or animals is assessed as constitutingpary hazard to aircraft,
the aerodrome operator must notify the AlS in writing, to include an appropriate warning notice

in the AIP.

1.8 Where a bird and wildlife hazard is assessed as acute, of short term or seasonal nature, additional

warning must bgiven to pilots by NOTAM.

139.16.6 Apron management service

1. Introduction

1.1 When warranted by the volume of traffic and operating conditions, an appropriate apron
management service must be provided on an apron by an aerodrome ATS unit, by another

aerodrome operating authority, or by a cooperative combination of these, in order to

(a) regulate movement with the objective of preventing collisions between aircraft, and
between aircraft and obstacles;
(b) regulate entry of aircraft into, and coordinate exit of aircraft from, the apron with the

aerodrome control tower; and
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1.2

1.3

14

15

1.6

1.7

(c) ensure safe anekpeditious movement of vehicles and appropriate regulation of other

activities.

When the aerodrome control tower does not participate in the apron management service,
procedures must be established to facilitate the orderly transition of aircraft bétwesgaron

management unit and the aerodrome control tower.

An apron management service must be provided with radiotelephony communications facilities.

Where low visibility procedures are in effect, persons and vehicles operating on an apron must

be restricted to the essential minimum.

An emergency vehicle responding to an emergency must be given priority over all other surface

movement traffic.

A vehicle operating on an apron must:

(a) give way to an emergency vehicle; an airctatiing, about to taxi, or being pushed or towed;
and

(b) give way to other vehicles in accordance with local regulations

An aircraft stand must be visually monitored to ensure that the recommended clearance

distances are provided to an aircraft usirgggtand.
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2. Mitigating congestion

2.1 The aerodrome operator must include in the aerodrome manual particulars of the procedures for

aircraft parking control, on aprons, to ensure the safety of aircraft during ground maneuvering.

2.2 Appropriate apron safety procedures must be developed by the aerodrome operator where apron
congestion is a problem. The apron safety procedures must be developed in conjunction with relevant
organisations such as the airlines, ground handlers and catereand monitored for compliance, on a

regular basis. Written agreements and contracts may be a useful measure in mitigating congestion.

3. Apron Safety Management

3.1 Aerodrome operators must ensure that, irrespective of who is responsible fdt paddag,
procedures are in place and documented for aircraft docking, ground servicing, engine start and

push back operations.

3.2 Apron safety management procedures must:

(a) ensure that people involved in providing the service ageropriately trained and
experienced; and

(b) ensure that persons engaged apron management activities are provided with appropriate
equipment such as communications, high visibility garments and fire extinguishing

equipment suitable for at least initial intention in the event of a fuel fire.
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3.3 If apron operational activities are undertaken by organisation(s) other than the aerodrome
operator, then the aerodrome operator must ensure the apron safety management procedures

established by the aerodrome operare followed.

139.16.7 Ground servicing of aircraft

1.1 Fire extinguishing equipment suitable for at least initial intervention in the event of a fuel fire
and personnel trained in its use must be readily available during the ground servicing of an
aircraft, and there must be a means of quickly summoning the rescue and firefighting service in

the event of a fire or major fuel spill.

1.2  When aircraft refueling operations take place while passengers are embarking, on board or

disembarking, ground equipment must be positioned so as to allow:

(a) the use of a sufficient number of exits for expeditious evacuation; and

(b) aready escape route frarach of the exits to be used in an emergency.

139.16.8 Aerodrome vehicle operations

1. Aerodrome operator procedures

11 The aerodrome operator must have procedures in place requiring a vehicle operating on the

maneuvering area of an aerodrome and which does not have radio communication, to have an
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1.2

1.3

2.1

accompanying escort vehicle that has -tmey radio communications with the radrome

control service.

When an aerodrome control service is not in operation at the aerodrome, the procedures required
in 1.1 above must provide for ground vehicles operating on the movement area of the aerodrome

to be controlled by signs or preanged signals.

The procedures required by stdgulation (1) above must ensure that each employee, tenant,
or contractor who operates a ground vehicle on any portion of the aerodrome which has access
to the movement area of the aerodrome is familidin,vand complies with, the procedures

established by the aerodrome operator for the operation of ground vehicles on the aerodrome.

Training of vehicle drivers

Drivers operating vehicles on the movement area must be properly trained qualied. Th

training may include, as appropriate to the

(a) the geography of the aerodrome;

(b) aerodrome signs, markings and lights;

(c) radiotelephone operating procedures;

(d) terms and phrases used in aerodrome control including the ICAhgdbhabet;
(e) rules of air traffic services as they relate to ground operations;

() aerodrome rules and procedures; and

(g) specialist functions as required, for example, in rescue and firefighting.
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2.2

2.3

24

The vehicle driver must be able to demonstrate coznpgt as appropriate, in:

(a) the operation or use of vehicle transmit/receive equipment;
(b) understanding and complying with air traffic control and local procedures;
(c) vehicle navigation on the aerodrome; and

(d) special skills required for the particular function.

I n addition, as required for any specialist
|l i cence, and a radio operatords Ilicence or

authoritiesof Namibia.

The above must be applied as is appropriate to the function to be performed by the operator, and
it is not necessary that all operators be trained to the same level, for example, operators whose

functions are restricted to the apron.

I f speci al procedures apply for operations

of the procedures must be verified through periodic checks.

139.16.9 Surface movement guidance and control systems

11

A surface movement guidance arahtrol system (SMGCS) must be provided at an aerodrome.
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1.2 The design of an SMGCS must take into account:

(a) the density of air traffic;

(b) the visibility conditions under which operations are intended;
(c) the need for pilot orientation;

(d) the complexity of the aerodrome layout; and

(e) movements of vehicles.

1.3 The visual aid components of an SMGCS, i.e. markings, lights and signs, must bedlésign

conform with the relevant specifications in NAMCARSs Part 139.12 of this Document.

1.4 An SMGCS must be designed to assist in the prevention of
(a) inadvertent incursions of aircraft and vehicles onto an active ruramaly;
(b) collisions between aircraft, atmbtween aircraft and vehicles or objects, on any part of

the movement area.

15 Where an SMGCS is provided by selective switching of stop bars and taxiway centre line lights,

the following requirements must be met:

(a) taxiway routes which are indicated Biyminated taxiway centre line lights must be
capable of being terminated by an illuminated stop bar;

(b) the control circuits must be so arranged that when a stop bar located ahead of an aircraft
is illuminated, the appropriate section of taxiway centre liights beyond it is

suppressed; and
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(c) the taxiway centre line lights are activated ahead of an aircraft when the stop bar is

suppressed.

1.6 Surface movement radar for the maneuvering area may be provided at an aefodrome

(a) intended for use in runway visual range conditions less than a value of; 3%@ m
(b) other than that in (a) above when traffic density and operating conditions are such that

regularity of traffic flow cannot be maintained by alternative procedures and facilities.

139.16.10  Siting of equipment and installations on operational areas

1.1 Unless its function requires it to be there for air navigation or for aircraft safety purposes, no

equipment or installation must be:

(a) on a runway strip, a runway end safety area, a taxiway strip or within the distances
specified in Table 10.5, column JifLjt would endanger an aircraft; or

(b) on a clearway if it would endanger an aircraft in the air.

1.2 Any equipment or installation required for air navigation or for aircraft safety purposes which

must be located:

(a) on that portion of a runway strip within:
() 75 m of the runway centre line where the code number is 3 or 4; or
(i) 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
10.5; or

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

1.3  Any equipment or installation requirddr air navigation or for aircraft safety purposes which
must be located on the ngnaded portion of a runway strip must be regarded as an obstacle

and must be frangible and mounted as low as possible.

1.4 Unless its function requires it to be there &ar navigation or for aircraft safety purposes, no

equipment or installation may be located within 240 m from the end of the strip and within:

(a) 60 m of the extended centre line where the code number is 3 or 4; or
(b) 45 m of the extended centre line where tiode number is 1 or 2;

of a precision approach runway category |, Il or Ill.

1.5 Any equipment or installation required for air navigation or for aircraft safety purposes which

must be located on or near a strip of a precision approach runway cdtéboryll and which:

(a) is situated on that portion of the strip within 77.5 m of the runway centre line where the
code number is 4 and the code letter is F; or

(b) is situated within 240 m from the end of the strip and within:
() 60 m of the extended runway centre line where the code number is 3 or 4; or
(i) 45 m of the extended runway centre line where the code number is 1 or 2; or

(c) penetrates the inner approach surfabe inner transitional surface or the balked
landing surface;

must be frangible and mounted as low as possible.
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1.6 Any equipment or installation required for air navigation or for aircraft safety purposes which

is an obstacle of operational significamoust be frangible and mounted as low as possible.

139.16.11  Fencing

1.1 A fence or other suitable barrier must be provided on an aerodrome to prevent the entrance to

the movement area of animals large enough to be a hazard to aircraft.

1.2 A fence or othesuitable barrier must be provided on an aerodrome to deter the inadvertent or

premeditated access of an unauthorized person ontojautdin area of the aerodrome.

1.3 Suitable means of protection must be provided to deter the inadvergenoeditated access

of unauthorized persons into ground installations and facilities essential for the safety of civil

aviation located off the aerodrome.

1.4 The fence or barrier must be located so as to separate the movement area and other facilities or

zones on the aerodrome vital to the safe operation of aircraft from areas open to public access.

15 When greater security is thought necessary, a cleared area may be provided on both sides of the

fence or barrier to facilitate the work of patrols andnieke trespassing more difficult.

Consideration must be given to the provision of a perimeter road inside the aerodrome fencing

for the use of both maintenance personnel and security patrols.
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139.16.12  Security lighting

1.1 At an aerodrome where it is daed desirable for security reasons, a fence or other barrier
provided for the protection of international civil aviation and its facilities may be illuminated at
a minimum essential level. Consideration must be given to locating lights so that the ground

area on both sides of the fence or barrier, particularly at access points, is illuminated.

139.16.13  Autonomous runway incursion warning system (ARIWS)

1.1 Where an ARIWS is installed at an aerodrome:

(a) it must provide autonomous detection of a potential incursion or of the occupancy of an
active runway and a direct warning to a flight crew or vehicle operator;

(b) it must function and be controlled independently of any other visual system on the
aerodrome;

(c) its visual aid components, i.e. lights, must be designed to conform with the relevant
specifications in NAMCARs Part 139.12; and

(d) failure of part or all of it must not interfere with normal aerodrome operations. To this
end, provision must be made to allthe ATC unit to partially or entirely shut down

the system.

1.3 Where an ARIWS is installed at an aerodrome, information on its characteristics and status

must be provided to the appropriate aeronautical information services for promulgation in the
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AIP with the description of the aerodrome surface movement guidance and control system and

markings as specified in NAMCARs Part 175.
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SUBPART 17- AERODROME MAINTENANCE

139.17.2 Maintenance programme
1.1.The maintenance programme néust
(a) provide for the surface of paved maneuvering areas to be kept clear of any loose objects

or debris that might endanger aircraft operations; and

(b) provide for the surface of pavednways to be maintained in a condition that provides

good surface friction characteristics and low rolling resistance for aircraft; and

(c) provide for the measurement and provision of-teaé surface condition reporting

when a runway is contaminated usitgnslardised reporting methods; and
(d) provide maintenance of aerodrome vehicle and equipment.

Note : Preventive maintenance is work programmed maintenance work done in order to prevent a

failure or degradation of facilities.

Not e: AFaci | i tdirclside sualritems ias gavemanhts, diisuél aids, fencing, drainage

systems, electrical systems and buildings.

1.2.The design and application of the maintenance programme must observe Human Factors

principles.
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139.17.3 Maintenance of pavements and fricition measurement

1.1.A maintenance programme, including preventive maintenance where appropriate, must be
established at an aerodrome to maintain facilities in a condition which does not impair the
safety, regularity or effiency of air navigation.

1.2.The design and application of the maintenance programme must observe Human Factors

principles.

2. Pavements and Friction Measurements

2.1.The surfaces of all movement areas including pavements (runways, taxiways and aprons) and
adjacent areas must be inspected and their conditions monitored regularly as part of an
aerodrome preventive and corrective maintenance programme with the objective of avoiding
and eliminating any foreign object debris (FOD) that might cause damage to arénaftair

the operation of aircraft systems.

2.2.The surface of a runway must be maintained in a condition such as to prevent formation of

harmful irregularities.

2.3. A paved runway must be maintained in a condition so as to provide surface friction

charactastics at or above the specified minimum friction level.

2.4.Pavement surface friction otherwise known as skid resistance or surface roughness is the main
pavement surface characteristics that provide resistance between the aircraft tire and the ground

to minimize uncontrolled aircraft movement and controlled stops.
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2.5.When runway surface friction measurements are made for maintenance purposes the friction
values or levels are measured by Continuous Friction Measuring Equipments (CFME) and can
be used as guitires for evaluating the pavement surface friction, deterioration of the pavement
and current maintenance needs. The friction values or levels are determined depending on the

test equipments, test tires, test speed and test water depth.

2.6. Runway surface fction characteristics for maintenance purposes must be periodically
measured with a continuous friction measuring device usingwsdling features and
documented. The frequency of these measurements must be sufficient to determine the trend of

the surfae friction characteristics of the runway.

2.7.Personnel measuring runway surface friction required in 2.5 above must be trained to fulfil their

duties.

2.8. Written instructions must be provided for the guidance of personnel involved in friction
measurement iespective of the type of equipment deployed by an aerodrome operator for the
friction measurement. The written instructions must cover the following:

a. the person who initiates the requirements for a measurement (air traffic control,

aerodrome operator, pt&);

b. the person who undertakes the measurement;

c. the circumstances leading to the need for measuremealuding an afteaccident

report when runway conditions may be a factor;

d. operation of the equipment and calculation of the results;
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e. testing and calilation of the equipment;
f. storage and servicing of the equipment;
g. training of operativesand

h. record keeping.

2.9.The surface of a paved runway must be maintained in a condition sprasitte good friction
characteristics and low rolling resistance. All contaminants including, ice, standing water, mud,
dust, sand, oil and rubber must be removed completely and as soon as possible to minimize

accumulation.

2.10 Friction measurements paved runways must be made with a continuous friction measuring
device provided with a smooth tread tire. The device should usevetihg features to allow
measurements of the surface friction characteristics to be made at a water depth of 1 moouSontin
Friction Measuring Equipments (CFME) that may be used in Namibia for runway surface friction

measurements are indicated in Table 17.1 and 17.2 below:

Table 17.1Description of the Continuous Friction Measuring Equipments (CFME)

Test Equipment Description

A trailer designed to measure side force friction generated between the
Mu-Meter trailer

friction measuring tires passing over the runway pavesw@face at an

included angle of 15 degrees.

Surface Friction Tester | A trailer/automobile which uses a third/fifth wheel with a tire made to

measure the coefficient of friction.
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A lightweight, threewheel trailer whichmeasures friction using the brake
GRIPTESTER Trailer
wheel fixed slip principle. It has a single measuring wheel fitted with a

smooth tread tire made to measure dynamic friction.

2.11 The Minimum Friction Levels are depicted in column 8 of table 17.2 for each CFME.

Table 17.2 Runway Surface Condition Levels

Test Equipment Test tire Test Test Design Mainte Mini
Type Pressd Spee Water Level for nance mum
(km/h depth new surfg Planni Fricti
re ) (mm) ng on
Level Level
(kPa)
1) (2) (3) 4) (5) (6) (7) (8)
Mu-meter Trailer| A 70 65 1.0 0.72 0.52 0.42
70 95 1.0 0.66 0.38 0.26
A
Surface Friction B 210 65 1.0 0.82 0.60 0.50
Tester B 210 95 1.0 0.74 0.47 0.34
GRIPTESTER C 140 65 1.0 0.74 0.53 0.43
Trailer C 140 95 1.0 0.64 0.36 0.24

2.12 Maintenance Planning Level
1 When the friction level is below the required maintenance planning level, then
maintenance should be arranged to restore the friction levelaiua or level equal

or greater than the required design levels those in column 6 of table 17.2.
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1 The Maintenance Planning Levels are those in column 7 of table 17.2, for each CFME.
2.13 Friction measurements are taken at time intervals that will ensereléntification of
runways in need of maintenance or of special surface treatment before their condition becomes
serious. The time intervals and mean frequency of measurements depend on factors such as:
aircraft type and frequency of usage, climatic dtmigls, pavement type, and pavement service
and maintenance requirements.

Table 17.3 Friction maintenance programme schedule

Daily turbojet aeroplane landin Minimum friction survey Minimum rubber removal
for runway end frequency frequency
Less than 15 Once per year Once every 2 years
Above 15 Once every 6 month Once every year

2.14 Runway surface friction characteristics need to be determined under the following
circumstances:

a) The dry runway case, where only infrequent measurements may be needed in order
to assess surface texture, wear and restoration requirements,

b) The wetrunway case, where only periodical measurements of the runway surface
friction characteristics are required to determine that they are above a maintenance
planning level and/or minimum acceptable level. In this context, it is to be noted that
serious redumn of friction coefficient in terms of viscous aquaplaning can result
from contamination of the runway, when wet, by rubber deposits,

c) The presence of a significant depth of water on the runway, in which case the need

for determination of the aquaplanitendency must be recognized,
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d) The slippery runway under unusual conditions, where additional measurements

should be made when such conditions occur.

2.15 Aerodrome operators must keep records of all runway surface friction assessments. The

following items &iould be recorded for each assessment, and made available upon request to

the Executive Director:

l

Date and time of assessment.

Runway assessed.

Run number and runway direction.

Distance from the centreline and on which side of centreline the run waswexifor
Constant run speed (km/h) for each run.

Run length.

Selfwetting system on/off (refers to check runs only).

Surface condition.

Average friction level per run.

Friction levels for each portion of the pavement.

Overall friction level

2.16 When the friction of any portion of a runway is found to be below the minimum friction

level, then such information is promulgated in a NOTAM specifying which portion of the

runway is below the minimum friction level and its location on the runway.

2.17 Corrective maintenance action must be taken to prevent the runway surface friction

characteristics for either the entire runway or a portion thereof from falling below a specified
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minimum friction level.

2.18 The runway surface may be visually assdsas necessary, under natural or simulated rain

conditions for ponding or poor drainage and where required, corrective maintenance action taken.

2.119 When a taxiway is used by turbiregined aeroplanes, the surface of the taxiway shoulders
must be mimtained so as to be free of any loose stones or other objects that could be ingested by the

aeroplane engines.

2.20 When there is reason to believe that the drainage characteristics of a runway, or portions thereof,
are poor due to slopes or depressitiresy the runway surface friction characteristics must be assessed
under natural or simulated conditions that are representative of local rain, and corrective maintenance

action must be taken as necessary.

3. Maintenance and Reporting Practices

3.1The procedures on pavement maintenance to ensure that the friction levels do not fall below the

required levels must be included in the Aerodrome Manual.

3.2 It is the obligation of the aerodrome operator to devise engineering means for restoration of the

friction levels at or above the stated minimum frictievels.

3.3 The procedures for reporting friction levels that are found to be below the Minimum Friction and

coverage of water on the runway must be included in the Aerodrome Manual.
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139.17.4 Removal of contaminants

1.1 Standing water, mud, dust, sand, oil, rubber deposits and other contaminants must be
removed from the surface of runways in use as rapidly and completely as possible to minimize

accumulation.

1.2 The presence of water within ttentral half of the width of a runway must be reported and

an assessment of the water depth must be determined where possible.

1.3 To be able to report with some accuracy on the conditions of the runway, the following
terms and associatel@scriptions should be used:

1 DAMP i The surface shows a change of colour due to moisture

I WET i The surface is soaked but there is no standing water

1 WET PATCHES i Significant patches of standing water is visible

1 FLOODED i Extensive standing water is visible

1.4 Whenthe runway or portion thereof must be determined as being slippery when wet when
the runway surface friction characteristics as measured bytiawouns friction measuring device
are below the minimum friction level specified in table 17.2, then such information is

promulgated in a NOTAM to notify the potentially hazardous condition.

15 Taxiways must be kept clear of standing water, mud, daist, il, rubber deposits and other

contaminants to the extent necessary to enable aircraft to be taxied to and from an operational runway.
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1.6 Aprons must be kept clear of standing water, mud, dust, sand, oil, rubber deposits and other
contaminants to thextent necessary to enable aircraft to manoeuvre safely or, where appropriate, to be

towed or pushed.

1.7 Whenever the clearance of standing water, mud, dust, sand, oil, rubber deposits and other
contaminants from the various parts of the movement amaot be carried out simultaneously, the
order of priority after the runway(s) in use must be set in consultation with the affected parties such as

rescue and firefighting service.

1.8 Chemicals which may have harmful effects on aircraft or pavemerdleniicals which may

have toxic effects on the aerodrome environment, must not be used at an aerodrome.

139.17.5 Runway pavement overlays

1.1 The longitudinal slope of the temporary ramp, measured with reference to the existing runway

surface oprevious overlay course, must be:
(a) 0.5to 1.0 per cent for overlays up to and including 5 cm in thickness; and
(b) not more than 0.5 per cent for overlays more than 5 cm in thickness.

1.2 Overlaying must proceed from one end of the runway toward the other end so that based on

runway utilisation most aircraft operations will experience a down ramp.

13 The entire width of the runway must be overlaid during each work session.
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1.4 Where theentire width of the runway cannot be overlaid during a work session, then at least the
central twethird width of the runway is to be overlaid. In this case, a temporary transverse ramp of
between 0.8 and 1.0 per cent must be provided between the edigengfnt overlay surface and the

existing runway surface or previous overlay course; when the difference in level exceeds 25 mm.

15 Before a runway being overlaid is returned to a temporary operational status, a runway
centreline marking conforming to tispecifications NAMCATS 139.12.6, section 3 must be provided.
Additionally, the location of any temporary threshold must be identified by a 3.6 m wide transverse

stripe.

1.6 The overlay must be constructed and maintained above the minimum friction lesifieshin

accordance with 139.17.3, section 2.3.

139.17.6 Maintenance of visual aids for navigation

1.1.A light must be deemed to be unserviceable when the main beam average intensity is less than
50 per cent of the value specified in the appropriate dignrAppendix 2 to this Document
NAMCATS-AH. For light units where the designed main beam average intensity is above the
value shown in Appendix 2 to this Document NAMCARS, the 50 per cent value must be

related to that design value.

1.2.A system of prevdive maintenance of visual aids must be employed to ensure lighting and

marking system reliability.
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1.3.The system of preventive maintenance employed for a precision approach runway category I
or Il may include at least the following checks:
(a) visual inspedbn and infield measurement of the intensity, beam spread and orientation

of lights included in the approach and runway lighting systems;

(b) control and measurement of the electrical characteristics of each circuitry included in

the approach and runway lighting systems; and

(c) control of the correct functioning of light intensity settings used by air traffic control.

1.4.In-field measurement of iahsity, beam spread and orientation of lights included in approach
and runway lighting systems for a precision approach runway category Il or lll may be
undertaken by measuring all lights, as far as practicable, to ensure conformance with the

applicable spcifications in Appendix 2 to this Document NAGBATS-AH.

1.5.Measurement of intensity, beam spread and orientation of lights included in approach and
runway lighting systems for a precision approach runway category Il or lll may be undertaken
using a mobilemeasuring unit of sufficient accuracy to analyse the characteristics of the

individual lights.

1.6.The frequency of measurement of lights for a precision approach runway category Il or Il may
be based on traffic density, the local pollution level, the bdiip of the installed lighting
equipment and the continuous assessment of the results offittld iImeasurements but, in any
event, must not be less than twice a year fgpamement lights and not less than once a year for

other lights.
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1.7.The system opreventive maintenance employed for a precision approach runway category Il
or lll must have as its objective that, during any period of category Il or Il operations, all
approach and runway lights are serviceable and that, in any event, at least:

(a) 95 percent of the lights are serviceable in each of the following particular significant

elements:
(i) precision approach category Il and Il lighting system, the inner 450 m;
(ii) runway centre line lights;
(iii) runway threshold lights; and
(iv) runway edge lights;
(b) 90 percent of the lights are serviceable in the touchdown zone lights;

(c) 85 per cent of the lights are serviceable in the approach lighting system beyond 450 m;

and
75 per cent of the lights are serviceable in the runway end lights.

In order to provide continuity of guidance, the allowable percentage of unserviceable lights must not be
permitted in such a way as to alter the basic pattern of the lighting system. Additionally, an unserviceable
light must not be permitted adjacent tatrer unserviceable light, except in a barrette or a crossbar

where two adjacent unserviceable lights may be permitted.

Compliance Note. With respect to barrettes, crossbars and runway edge lights, lights are considered to

be adjacent if located consecutively and:

o laterally: in the same barrette or crossbar; or
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o longitudinally: in the same row of edge lights or barestt

1.8.The system of preventive maintenance employed for a stop bar provided at a-hahaag
position used in conjunction with a runway intended for operations in runway visual range
conditions less than a value of 350 m must have the following objectives

(a) no more than two lights will remain unserviceable; and

(b) two adjacent lights will not remain unserviceable unless the light spacing is

significantly less than that specified.

1.9.The system of preventive maintenance employed for a taxiway intended ioruseay visual
range conditions less than a value of 350 m must have as its objective that no two adjacent

taxiway centre line lights be unserviceable.

1.10.The system of preventive maintenance employed for a precision approach runway category |
must have siits objective that, during any period of category | operations, all approach and
runway lights are serviceable and that, in any event, at least 85 per cent of the lights are
serviceable in each of the following:

(a) precision approach category | lighting system;

(b) runway threshold lights;

(c) runway edge lights; and

(d) runway end lights.

In order to provide continuity of guidance an unserviceable light must not be permitted adjacent to

another unserviceable light unless tlght spacing is significantly less than that specified.
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1.11.The system of preventive maintenance employed for a runway meant faftakeunway
visual range conditions less than a value of 550 m must have as its objective that, during any
period of opeations, all runway lights are serviceable and that in any event:
(a) at least 95 per cent of the lights are serviceable in the runway centre line lights (where

provided) and in the runway edge lights; and

(b) at least 75 per cent of the lights are serviceabthe runway end lights.

In order to provide continuity of guidance, an unserviceable light must not be permitted adjacent to

another unserviceable light.

1.12.The system of preventive maintenance employed for a runway meant faftakeunway
visual rang conditions of a value of 550 m or greater must have as its objective that, during
any period of operations, all runway lights are serviceable and that, in any event, at least 85
per cent of the lights are serviceable in the runway edge lights and randidights. In order
to provide continuity of guidance, an unserviceable light must not be permitted adjacent to

another unserviceable light.

1.13.During low visibility procedures the aerodrome operator must restrict construction or

maintenance activities ifne proximity of aerodrome electrical systems.
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SUBPART 18- REQUIREMENTS SPECIFIC TO HELIPORTS

11

1.2

1.3

2.1

221

Introduction

Volume I of this Document NAMCATS-AH provides requirements that are specific to
Heliports. It contains standards that prescribe physical characteristics and obstacle limitation
surfaces to be provided for at heliports, and certain facilities and technical services normally
provided at a heliport. Isinot intended that these specifications limit or regulate the operation

of an aircratft.

When designing a heliport, the critical design helicopter, having the largest set of dimensions
and the greatest maximum taé# mass (MTOM) the heliport is inteled to serve, would need
to be considered.

This Document does not include the provisions for helicopter flight operations as contained in

Part Ill of Annex 6 to the Conventiomadnternational Civil Aviation.

Common reference systems

Horizontal reference system

World Geodetic Systed 1984 (WGS84) must be used as the horizontal (geodetic) reference
system. Reported aeronautical geographical coordinates (indicating latitude and longitude) must

be expressed in terms of the W:8& geodetic reference datum.
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2.2

221

2.3

231

2.3.2

3.1

3.2

Vertical reference system

Mean sea level (MSL) datum, which gives the relationship of graeiated height (elevation)

to a surface known as the geoid, must be used as the vertical reference system.

Temporal reference system

The Gregrian calendar and Coordinated Universal Time (UTC) must be used as the temporal

reference system.

When a different temporal reference system is used, this must be indicated in GEN 2.1.2 of the
Aeronautical Information Publication (AIP);

Aeronautical Data

Determination and reporting of helipoglated aeronautical data must be in accordance with
the accuracy and integrity classification required to meet the needs of thesessdof

aeronautical data.

Digital data error detean techniques must be used during the transmission and/or storage of

aeronautical data and digital data sets.

Coordination between Aeronautical Information Services and Heliport
authorities
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4.1

4.2

4.3

4.4

To ensure that aeronautical information servigeis obtain information to enable them to
provide upto-date preflight information and to meet the need forfiight information,
arrangements must be made between aeronautical information services and heliport authorities
responsible for aerodrome si@s to report to the responsible aeronautical information services

unit, with a minimum of delay:

(d) information on the status of certificate/license/approval of heliport and heliport
conditions;

(e) the operational status of associated facilities, servicemavidation aids within their
area of responsibilityand

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

Before introducing changes to the air navigation system, due account must be taken by the
services responsible for such chas@f 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

thoseservices concerned is therefore required.

Of a particular importancare changes to aeronautical information that affect charts and/or
computerbased navigation systems which qualify to be notified by the aeronautical information
regulation and control (AIRAC) system, as specified in Part 175. The predetermined,
internaticnally agreed AIRAC effective dates must be observed by the responsible aerodrome

services when submitting the raw information/data to aeronautical information services.

The heliport services responsible for the provision of raw aeronautical inforiuktia to the
aeronautical information services must do that while taking into account accuracy and integrity

requirements required to meet the needs of theussrdof aeronautical data.

Abbreviations and Symbols
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5.1

Abbreviations

APAPI Abbreviated precision approach path indicator
ASPSL Arrays of segmented point source lighting
cd Candela

cm Centimetre

FATO Final approach and taladf area

ft Foot

GNSS Global navigation satellite system

HAPI Helicopter approach path indicator

HFM Helicopter flight manual

Hz Hertz

kg Kilogram

km/h Kilometre per hour

kt Knot

L Litre

Ib Pounds

LDAH Landing distance available

L/min Litre perminute

LOA Limited obstacle area

LOS Limited obstacle sector

LP Luminescent panel
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m
MAPt
MTOM
OFS
PAPI
PinS

R/IT
RTODAH
s

t

TLOF
TODAH
ucw
VSS

Symbols

%

I+

Metre
Missed approach point

Maximum takeoff mass
Obstaclefree sector
Precision approach path indicator
Pointin-spa@
Radiotelephony or radio communications
Rejected tak®ff distance available
Second
Tonne (1 000 kg)
Touchdown and lifoff area
Takeoff distance available
Undercarriage width

Visual segment surface

Degree
Equals
Percentage

Plus or minus
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139.18.1  Applicability

Compliance Note. The dimensions discussed in this Document are based on consideration of
singlemaintrotor helicopters. For tandefrotor helicopters the heliport design will be based

on a caseby-case review of the specific models using the basic requirement for a safety area
and protection areas specified in this Document. The specifications of the main chapters of this
Document are applidale for visual heliports that may or may not incorporate the use of a-Point
in-space approach or departure. Additional specifications for instrument heliports with non
precision and/or precision approaches and instrument departures are detailed in thelkppe

to this Document NAMCATSAH, Volume Il. The specifications of this Document are not

applicable for water heliports (touchdown or{dftf on the surface of the water).

1. General

11

1.2

1.3

The interpretation of some of the specifications in Bacument expressly requires the
exercising of discretion, the taking of a decision or the performance of a function by the
aerodrome operator. In other specifications, the expression aerodrome operator does not actually
appear although its inclusion is itiga. In both cases, the responsibility for whatever
determination or action is necessary rests with the aerodrome operator having jurisdiction over
the heliport.

The specifications in this Document NARIATS-AH Volume Il, must apply to all heliports
intended to be used by helicopters in international civil aviation. They must apply equally to
areas for the exclusive use of helicopters at an aerodrome primarily meant for the use of
aeroplanes. Where relevant, the provisions of the NAATS-AH Volume |, must apply to the

helicopter operations being conducted at such an aerodrome.

Unless otherwise specified, the specification for a colour referred to within this Document
NAM-CATS-AH Volume Il must be that contained in Document NADMTS-AH Volume |I.
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139.18.2 Definitions for this Subpart

11

The following list contains definitions of terms that are used only in subpart 18, with the

meanings given below:

D. The largest overall dimension of the helicopter when rotor(s) are turning measured from the
most forward position of the main rotor tip path plane to the most rearward position of the tail

rotor tip path plane or helicopter structure.

Compliance Note. ADO is sometimes weaf earned

Declareddistancesd heliports

(a) Takeoff distance available (TODAH)he length of the FATO plus the length of
helicopter clearway (if provided) declared available and suitable for helicopters to
complete the takeff.

(b) Rejected takeff distance available (RTODAHhe length of the FATO declared
available and suitable for hetipters operated in performance class 1 to complete a
rejected takeff.

(c) Landing distance available (LDAH}he length of the FATO plus any additional area
declared available and suitable for helicopters to complete the landing manoeuvre from
a defined hajht.

Dynamic load-bearing surface A surface capable of supporting the loads generated by a

helicopter conducting an emergency touchdown on it.

Elevated heliport. A heliport located on a raised structure on land.
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Final approach and takeoff area (FATO). A defined area over which the final phase of the
approach manoeuvre to hover or landing is completed and from which thafftakenoeuvre
is commenced. Where the FATO is to be used by helicopters operated in performance class 1,

the defined area inclagd the rejected takeff area available.

Helicopter air taxiway. A defined path on the surface established for the air taxiing of

helicopters.

Helicopter clearway. A defined area on the ground or water, selected and/or prepared as a
suitable area ovewhich a helicopter operated in performance class 1 may accelerate and

achieve a specific height.

Helicopter ground taxiway. A ground taxiway intended for the ground movement of wheeled

undercarriage helicopters.

Helicopter stand. An aircraft stand whie provides for parking a helicopter and where ground
taxi operations are completed or where the helicopter touches down and lifts off for air taxi

operations.

Helicopter taxi-route. A defined path established for the movement of helicopters from one
partof a heliport to another. A taxbute includes a helicopter air or ground taxiway which is

centred on the taxoute.

Helideck. A heliport located on a fixed or floating offshore facility such as an exploration and/or

production unit used for the exploitation of oil or gas.

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

Heliport reference point (HRP). Thedesignated location of a heliport or a landing location.

Landing location. A marked or unmarked area that has the same physical characteristics as a
visual heliport final approach and také area (FATO).

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

(a) are located on an area intended for the surface movement of aircraft; or
(b) extend above a defined surface intended to protect aircraft in flight; or
(c) stand outside those defined surfaces and that haveabsessed as being a hazard to air

navigation.

Point-in-space approach (PinS)The Pointin-space approach is based on GNSS and is an
approach procedure designed for helicopter only. It is aligned with a reference point located to
permit subsequent flighnanoeuvring or approach and landing using visual manoeuvring in

adequate visual conditions to see and avoid obstacles.

Point-in-space (PinS) visual segmentThis is the segment of a helicopter PinS approach
procedure from the MAPt to the landinglocatt f or a PinS Aproceed vi

visual segment connects the Pdaimspace (PinS) to the landing location.

Protection area. An area within a taxioute and around a helicopter stand which provides
separation from objects, the FATO, othtaxi-routes and helicopter stands, for safe

manoeuvring of helicopters.
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Rejected takeoff area. A defined area on a heliport suitable for helicopters operating in

performance class 1 to complete a rejected tdke

Runway-type FATO. A FATO having characteristics similar in shape to a runway.

Safety area.A defined area on a heliport surroundithgg FATO which is free of obstacles,

other than those required for air navigation purposes, and intended to reduce the risk of damage

to helicopters accidentally diverging from the FATO.

Shipboard heliport. A heliport located on a ship that may be pwgor norpurposebuilt. A
purposebuilt shipboard heliport is one designed specifically for helicopter operations.-A non
purposebuilt shipboard heliport is one that utilizes an area of the ship that is capable of
supporting a helicopter but not desigrspecifically for that task.

Static load-bearing surface.A surface capable of supporting the mass of a helicopter situated

upon it.

Surfacelevel heliport. A heliport located on the ground or on a structure on the surface of the

water.

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

Winching area. An area provided for the transfer by helicopter of personnel or stores to or from

a ship.
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139.18.4 Heliport elevations

1.1 The heliport elevation and geoid undulation at the heliport elevation position must be measured
and reported to the aeronautical information services authority to the accuracyhalfonetre

or foot.

1.2 The elevation of the TLOF and/or the elevatiord geoid undulation of each threshold of the
FATO (where appropriate) must be measured and reported to the aeronautical information
services authority to the accuracy of dradf metre or foot.

139.18.5 Heliport dimensions and related information

1.1 The following data must be measured or described, as appropriate, for each facility provided on

a heliport:

(a) heliport typed surfacelevel, elevated, shipboard or helideck;

(b) TLOF & dimensions to the nearest metre or foot, slope, surface type, beanmghsine
tonnes (1000 kg);

(c) FATO 6 type of FATO, true bearing to offleindredth of a degree, designation number
(where appropriate), length and width to the nearest metre or foot, slope, surface type;

(d) safety are® length, width and surface type;

(e) helicopterground taxiway and helicopter air taxiwdy designation, width, surface type;

() aprond surface type, helicopter stands;

(g) clearwayd length, ground profile; and

(h) visual aids for approach procedures, marking and lighting of FATO, TLOF, helicopter

ground taxiways, helicopter air taxiways and helicopter stands.
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1.2

1.3

14

15

The geographical coordinates of the geometric centre of the TLOF and/or of each threshold of
the FATO (where appropriate) must be measured and reported to the aeronautical information

sewrices authority in degrees, minutes, seconds and hundredths of seconds.

The geographical coordinates of appropriate centre line points of helicopter ground taxiways
and helicopter air taxiways must be measured and reported to the aeronautical imfiormat
services authority in degrees, minutes, seconds and hundredths of seconds.

The geographical coordinates of each helicopter stand must be measured and reported to the
aeronautical information services authority in degrees, minutes, seconds ameldthsaf

seconds.

The geographical coordinates of obstacles in Area 2 (the part within the heliport boundary) and
in Area 3 must be measured and reported to the aeronautical information services authority in
degrees, minutes, seconds and tenths adrgks. In addition, the top elevation, type, marking

and lighting (if any) of obstacles must be reported to thenaeitical information services.

139.18.7 Physical characteristics of surfacdevel heliports

Compliance Note 1. The provisions given in this section are based on the design assumption

that no more than one helicopter will be in the FATO at the same time.

Compliance Note 2. The design provisions given in this section assume when conducting
operatons to a FATO in proximity to another FATO, these operations will not be simultaneous.
If simultaneous helicopter operations are required, appropriate separation distances between
FATOs need to be determined, giving due regard to such issues as rotawvatdwand

airspace, and ensuring the flight paths for each FATO, do not overlap.
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Compliance Note 3. The specifications for ground-tayies and air taxroutes are intended
for the safety of simultaneous operations during the manoeuvring of helicatogrsver, the

wind velocity induced by the rotor downwash might have to be considered.

1. Final approach and takeoff areas

1.1 A surfacelevel heliport must be provided with at least one final approach anebthkeea
(FATO).

Compliance Note. A FAT@ay be located on or near a runway strip or taxiway strip.

1.2 A FATO must be obstacle free.

1.3 The dimensions of a FATO must be:

(a) where intended to be used by helicopters operated in performance class 1, as prescribed

in the helicopter flight manuaHFM) except that, in the absence of width specifications,

the width must be not less than the greatest overall dimension (D) of the largest helicopter

the FATO is intended to serve;
(b) where intended to be used by helicopters operated in performance aas3, Df

sufficient size and shape to contain an area within which can be drawn a circle of diameter

not less than:
() 1 D of the largest helicopter when the maximum taemass (MTOM) of
helicopters the FATO is intended to serve is more than 3 175 kg;

(i) 0.83 D of the largest helicopter when the MTOM of helicopters the FATO is

intended to serve is 3 175 kg or less.
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14

15

1.6

1.7

1.8

Compliance Note. The term FATO is not used in the HFM. The minimum landingfftakea
specified in the HFM for the appropriagerformance class 1 flight profile is necessary to
determine the size of the FATO. However, for verticaltdkprocedures in performance class
1, the required rejected taladf area is not normally quoted in the HFM, and it will be necessary
to obtain nformation which includes complete containni&rthis figure will always be greater
than 1 D.

Where intended to be used by helicopters operated in performance class 2 or 3 with MTOM of
3 175 kg or less, the FATO must be of sufficient size and shape to contain an area within which

can be drawn a circle of diameter not less than 1 D.

The FATO must provide rapid drainage but the mean slope in any direction must not exceed 3

per cent. No portion of a FATO must have a local slope exceeding:

(a) 5 per cent where the heliport is intended to be used by helicopters operated in performance
class 1; and
(b) 7 per cent where the heliport is intended to be used by helicopters operated in performance

class 2 or 3.

The surface of the FATO must:

(a) be resistant to the effects of rotor downwash;

(b) be free of irregularities that would adversely affect the-taker landing of helicopters;
and

(c) have bearing strength sufficient to accommodate a rejecteebtiaky helicopters

operated in performance class 1.

The surface of a FATO surrounding a touchdown anebfffarea (TLOF) intended for use by

helicopters oprated in performance classes 2 and 3 must be statibéaaihg.

The FATO must provide ground effect.
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1.9 The FATO must be located so as to minimize the influence of the surrounding environment,

including turbulence, which could have an adverse ahpa helicopter operations.

2. Helicopter clearways

2.1 When a helicopter clearway is provided, it must be located beyond the end of the FATO

2.3 The width of a helicopter clearway must not be less than that of the associated safety area. (See

Figure3-1.)
Safely area = at leagt 3mor 025D
{mach side for quadrilateral,
A every direction for circular)
FATO + safety anea =
minimum 2 D

Figure 31. FATO and associated safety area
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2.3

2.4

3.1

3.2

3.3

3.4

3.5

3.6

The ground in a helicopter clearway must not project above a plane having an upward slope of
3 per cent, the lower limit of this plane being a horizontal line which is located on the periphery
of the FATO.

An object situated in a helicopter clearway, which may endanger helicopters in the air, must be

regarded as an obstacle and must be removed.

Touchdown and lift-off areas

At least one TLOF must be provided at a heliport.

OneTLOF must be located within the FATO or one or more TLOFs must be collocated with
helicopter stands. For runwdype FATOs, additional TLOFs located in the FATO are
acceptable.

The TLOF must be of sufficiersize to contain a circle of diameter of at least 0.83 D of the
largest helicopter the area is intended to serve.

Slopes on a TLOF must be sufficient to prevent accumulation of water on the surface of the

area, but must not exceed 2 per cent in argction.

Where the TLOF is within the FATO, the TLOF must be dynamic-lueating.

Where a TLOF is collocated with a helicopter stand, the TLOF must be statiodasdg and

be capable of withstanding the traffic of helicopters that the aietended to serve.
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3.7

4.1

4.2

4.3

4.4

4.5

Where a TLOF is located within a FATO which can contain a circle of diameter more than 1 D,
the centre of the TLOF must be located not less than 0.5 D from the edge of the FATO.

Safety areas

A FATO must be surrounded bysafety area which need not be solid.

A safety area surrounding a FATO must extend outwards from the periphery of the FATO for
a distance of at least 3 m or 0.25 D, whichever is greater, of the largest helicopter the FATO is

intended to serve and:

(a) ead external side of the safety area must be at least 2 D where the FATO is
guadrilateral; or

(b) the outer diameter of the safety area must be at least 2 D where the FATO is.circular

There must be a protected side slope rising at 45 degrees from thef thlgesafety area to a
distance of 10 m, whose surface must not be penetrated by obstacles, except that when obstacles
are located to one side of the FATO only, they may be permitted to penetrate the side slope

surface.

Compliance Note. When onlsimgle approach and takaff climb surface is provided, the need

for specific protected side slopes would be addressed in an aeronautical study.

No fixed object must be permitted above the plane of the FATO on a safety area, except for
frangible objets, which, because of their function, must be located on the area. No mobile

object must be permitted on a safety area during helicopter operations.

Objects whose function requires them to be located on the safety area must not:
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4.6

4.7

4.8
FATO.

51

(a) if located at a distece of less than 0.75 D from the centre of the FATO, penetrate a
plane at a height of 5 cm above the plane of the FATO; and

(b) if located at a distance of 0.75 D or more from the centre of the FATO, penetrate a plane
originating at a height of 25 cm above thlane of the FATO and sloping upwards and

outwards at a gradient of 5 per cent

The surface of the safety area, when solid, must not exceed an upward slope of4 per cent

outwards from the edge of the FATO.

Where applicable, the surface of théetparea must be treated to prevent flying debris caused
by rotor downwash.

When solid, the surface of the safety area abutting the FATO must be continuous with the

Helicopter ground taxiways and helicopter ground taxiroutes

Compliance Nte 1. A helicopter ground taxiway is intended to permit the surface movement of

a wheeled helicopter under its own power.

Compliance Note 2. When a taxiway is intended for use by aeroplanes and helicopters, the
provisions for taxiways for aeroplanes andlibopter ground taxiways will be taken into

consideration and the more stringent requirements will be applied.

The width of a helicopter ground taxiway must not be less than 1.5 times the largest width of
the undercarriage (UCW) of tlinelicopters the helicopter ground taxiway is intended to serve.
(See Figure 2.)
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Ground taxiway = 1.5 UCW

Ground taxi-route =
1.5 x larges! overall width

Profection area

Figure 32. Helicopter ground taxioute/taxiway

5.2 The longitudinal slope of a helicopter ground taxiway must not exceed 3 per cent.

5.3 A helicopter ground taxiway must be static ldashring and be capable of withstanding the
traffic of the helicopters the helicopter ground taxiway is intended to serve.

5.4 A helicopter ground taxiway must be centred on a grounertare.
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5.5 A helicopter ground taxroute must extend symmetrically on each side of the centre line for at

least 0.75 times the largest overall width of the helicopters it is intended to serve.

Compliance Note. The part of the helicopter ground-tawte that extends symmieally on
each side of the centre line from 0.5 times the largest overall width of the helicopters it is
intended to serve to the outermost limit of the helicopter grounddate is its protection area.

5.6 No fixed object must be permitted above sleface of the ground on a helicopter ground-taxi
route, except for frangible objects, which, because of their function, must be located thereon.
No mobile object must be permitted on a ground-taxte during helicopter movements.

5.7 Objects whose function requires them to be located on a helicopter grounoltaxmust not:

(a) be located at a distance of less than 50 cm from the edge of the helicopter ground
taxiway; and

(b) penetrate a plane originating at a height of 25 cm above dme pf the helicopter
ground taxiway, at a distance of 50 cm from the edge of the helicopter ground taxiway

and sloping upwards and outwards at a gradient of 5 per cent.

5.8 The helicopter ground taxiway and the helicopter groundrtaxie must provideapid drainage

but the helicopter ground taxiway transverse slope must not exceed 2 per cent.

5.9 The surface of a helicopter ground tasute must be resistant to the effect of rotor downwash.

5.10 For simultaneous operations, the helicogt®und taxiroutes must not overlap.
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Helicopter air taxiways and helicopter air taxiroutes

Compliance Note. A helicopter air taxiway is intended to permit the movement of a helicopter
above the surface at a height normally associated with grodedtefnd at ground speed less
than 37km/h (20 kt).

The width of a helicopter air taxiway must be at least two times the largest width of the
undercarriage (UCW) of the helicopters that the helicopter air taxiway is intended to serve. (See
Figure 33.)

The surface of a helicopter air taxiway must be static-lmsating.

Ar laxiway = 2 UCW

Protection area

Air ax-routle =
2 = largest overall width

Figure 33. Helicopter air taxiroute/taxiway
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6.3

6.4

6.5

6.6

6.7

6.8

The slopes of the surface of a helicopter air taxiway must not exceed the slope landing
limitations of thehelicopters the helicopter air taxiway is intended to serve. In any event the
transverse slope must not exceed 10 per cent and the longitudinal slope must not exceed 7 per

cent.

A helicopter air taxiway must be centred on an air-tayie.

A helicopter air taxiroute must extend symmetrically on each side of the centre line for a

distance at least equal to the largest overall width of the helicopters it is intended to serve.

Compliance Note. The part of the helicopter air tapite that extendsymmetrically on each
side of the centre line from 0.5 times the largest overall width of the helicopters it is intended to
serve to the outermost limit of the helicopter air #adte is its protection area.

No fixed object must be permitted abdhe surface of the ground on an air testite, except
for frangible objects, which, because of their function, must be located thereon. No mobile

object must be permitted on an air taciite during helicopter movements.

Objects above ground level wbe function requires them to be located on a helicopter air taxi

route must not:

(a) be located at a distance of less than 1 m from the edge of the helicopter air taxiway; and
(b) penetrate a plane originating at a height of 25 cm above the plane of thetbeldop
taxiway, at a distance of 1 m from the edge of the helicopter air taxiway and sloping

upwards and outwards at a gradient of 5 per cent.

N/A
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6.9

6.10

6.11

7.1

7.2

7.3

The surface of a helicopter air taxiute must be resistant to the effect of rotor downwash.

The surface of a helicopter air taxiute must provide ground effect.

For simultaneous operations, the helicopter airtanies must not overlap.

Helicopter stands

When a TLOF is collocated with a helicopter stand,ptatection area of the stand must not

overlap the protection area of any other helicopter stand or associated taxi route.

The helicopter stand must provide rapid drainage but the slope in any direction must not exceed

2 per cent.

Compliance Note. Th requirements on the dimensions of helicopter stands assume the

helicopter will turn in a hover when operating over a stand.

A helicopter stand intended to be used by helicopters turning in a hover must be of sufficient

size to contain a circle ofalineter of at least 1.2 D of the largest helicopter the stand is intended

to serve. (See Figure®)
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0.83 D central 2one Touchdown/positioning marking

0.4 D Protection zone

R
-

Stand=1.2D

Figure 34. Helicopter stand and associated protection area

7.4 Where a helicopter stand is intended to be used fothexiigh and where the heljoter using
the stand is not required to turn, the minimum width of the stand and associated protection area

must be that of the taxoute.

7.5 Where a helicopter stand is intended to be used for turning, the minimum dimension of the stand

andprotection area must be not less than 2 D.
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7.6 Where a helicopter stand is intended to be used for turning, it must be surrounded by a protection

area which extends for a distance of 0.4 D from the edge of the helicopter stand.

7.7 For simultaneous opdrans, the protection areas of helicopter stands and their associated taxi
routes must not overlap. (See Figurg.B

2D .
- >

- -
2 = largest overall width

Figure 35. Helicopter stands designed for hover turns with

air taxi-routes/taxiway® simultaneous operations

Compliance Note. Whemon-simultaneous operations are envisaged, the protection areas of
helicopter stands and their associated texiites may overlap. (See Figuré&3
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7.8 A helicopter stand and associated protection area intended to be used for air taxiing must provide
ground effect.

7.9 No fixed object must be permitted above the surface of the ground on a helicopter stand.

7.10 No fixed object must be permitted above the surface of the ground in the protection area around
a helicopter stand except for frangible objeatsich because of their function, must be located

there.

- [
2 = largest overall width

Figure 36. Helicopter stands designed for hover turns with
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air taxi-routes/taxiway® norrsimultaneous operations

7.11 No mobile object must be permitted on a helicopter stand anas8ueiated protection area

during helicopter movements.

7.12 Objects whose function requires them to be located in the protection area must not:

(a) if located at a distance of less than0.75 D from the ceanittbe helicopter stand,
penetrate a plane at a height of 5 cm above the plane of the central zone; and

(b) if located at a distance of 0.75 D or more from the centre of the helicopter stand,
penetrate a plane at a height of 25 cm above the plane of thal zeme and sloping
upwards and outwards at a gradient of 5 per cent.

7.13 The central zone of a helicopter stand must be capable of withstanding the traffic of helicopters
it is intended to serve and have a static {badring area:

(a) of diameter not lessthan 0.83 D of the largest helicopter it is intended to serve; or
(b) for a helicopter stand intended to be used for-ttaxdugh, and where the helicopter

using the stand is not required to turn, the same width as the helicopter ground taxiway.

8. Location of a final approach and takeoff area in relation to a runway or taxiway

8.1 Where a FATO is located near a runway or taxiway, and where simultaneous operations are
planned, the separation distance between the edge of a runway or taxiway and tHeaedge o

FATO must not be less than the appropriate dimensidalie 31.
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Table 31. FATO minimum separation distance

If aeroplane mass and/or helicopter mass are Distance between
FATO edge and
runway edge or

taxiway edge

up to but notncluding 3 175 kg 60 m

3175 kg up to but not including 5 760 kg 120 m
5 760 kg up to but not including 100 000 kg 180 m
100 000 kg and over 250 m

8.2 A FATO must not be located:

(a) near taxiway intersections or holding points where jet engine efflux is likely to cause
high turbulence; or

(b) near areas where aeroplane vortex wake generation is likely to exist.

139.18.8 Physical characteristics of elevated heliports

1. General

Conpliance Note 1. The dimensions of the-staxites and helicopter stands include a protection area.

1.1 Inthe case of elevated heliports, design considerations of the different elements of the heliport
must take into account additional loading resultirgm the presence of personnel, freight,

refuelling, firefighting equipment, etc.
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2. Final approach and takeoff areas and touchdown and liftoff areas

Compliance Note. On elevated heliports it is presumed that the FATO and one TLOF will be

coincidental.

2.1  An elevated heliport must be provided with one FATO.

2.2 A FATO must be obstacle free.

2.3 The dimensions of the FATO must be;:

(a) where intended to be used by helicopters operated in performance class 1, as prescribed
in the helicopter light manual (HFM) except that, in the absence of width
specifications, the width must be not less than 1 D of the largest helicopter the FATO
is intended to serve;

(b) where intended to be used by helicopters operated in performance class 2 or 3, of
sufficient size and shape to contain an area within which can be drawn a circle of
diameter not less than:

() 1 D of the largest helicopter when the MTOM of helicopters the FATO is
intended to serve is more than 3 175 kg;
(i) 0.83 D of the largest helicopter when thd®M of helicopters the FATO is

intended to serve is 3 175 kg or less.

2.4 Where intended to be used by helicopters operated in performance class 2 or 3 with MTOM of
3 175 kg or less, the FATO must be of sufficient size and shape to contain an area/Miithin

can be drawn a circle of diameter not less than 1 D.

18-29



TECHNICAL STANDARDS

NamibiaCivil AviationAuthority - (NAMCATYS)
Safety Division

Part139 Aerodromes

2.5

2.6

2.7

2.8

3.1

3.2

3.3

3.4

Slopes on a FATO at an elevated heliport must be sufficient to prevent accumulation of water

on the surface of the area, but must not exceed 2 per cent in any direction.

The FATO must belynamic loaebearing.

The surface of the FATO must be:

(a) resistant to the effects of rotor downwash; and

(b) free of irregularities that would adversely affect the takeor landing of helicopters.

The FATO must provide ground effect

Helicopter clearways

When a helicopter clearway is provided, it must be located beyond the end of the rejeeted take

off area available.

The width of a helicopter clearway must not be less than that of the associated safety area.

When solid the surface of the helicopter clearway must not project above a plane having an
upward slope of 3 per cent, the lower limit of this plane being a horizontal line which is located

on the periphery of the FATO.

An object situated on a helicopter cleaywehich may endanger helicopters in the air must be

regarded as an obstacle and must be removed.
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4.1

4.2

4.3

4.4

4.5

4.6

51

Touchdown and lift-off areas

One TLOF must be coincidental with the FATO.

Compliance Note. Additional TLOFs may be collocated héficopter stands.

For a TLOF coincidental with the FATO, the dimensions and the characteristics of the TLOF

must be the same as those of the FATO.

When the TLOF is collocated with a helicopter stand, the TLOF must be of sufficient size to
contain a circle of diameter of at least 0.83 D of the largest helicopter the area is intended to

serve

Slopes on a TLOF collocated with a helicopter stanstrne sufficient to prevent accumulation

of water on the surface of the area, but must not exceed 2 per cent in any direction.

When the TLOF is collocated with a helicopter stand and intended to be used by ground taxiing
helicopters only, the TLOF muat least be static lodskaring and be capable of withstanding

the traffic of the helicopters the area is intended to serve.

When the TLOF is collocated with a helicopter stand and intended to be used by air taxiing
helicopters, the TLOF must havelgnamic loaebearing area.

Safety areas

The FATO must be surrounded by a safety area which need not be solid.
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5.2

A safety area surrounding a FATO intended to be used by helicopters operated in performance

class 1in

5.3

54

55

visual meteorological coniibns (VMC) must extend outwards from the periphery of the FATO
for a distance of at least 3 m or 0.25 D, whichever is greater, of the largest helicopter the FATO
is intended to serve and:

(a) each external side of the safety area must be at least 2 D wWigereATTO is
guadrilateral; or

(b) the outer diameter of the safety area must be at least 2 D where the FATO is circular.

A safety area surrounding a FATO intended to be used by helicopters operated in performance
class 2 or 3 in visual meteorological cdimhs (VMC) must extend outwards from the periphery

of the FATO for a distance of at least 3 m or 0.5 D, whichever is the greater, of the largest
helicopter the FATO is intended to serve and:

(a) each external side of the safety area must be at least 2 D where the FATO is
quadrilateral; or

(b) the outer diameter of the safety area must be at least 2 D where the FATO is circular.

There must be a protected side slope rising at 45 degrees frongthefehe safety area to a
distance of 10 m, whose surface must not be penetrated by obstacles, except that when obstacles
are located to one side of the FATO only, they may be permitted to penetrate the side slope

surface.

No fixed object must be pmitted on a safety area, except for frangible objects, which, because
of their function, must be located on the area. No mobile object must be permitted on a safety

area during helicopter operations.
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5.6

5.7

5.8

5.9

5.10

6.1

6.2

Objects whose function require them to be locatedhe safety area must not exceed a height
of 25 cm when located along the edge of the FATO nor penetrate a plane originating at a height
of 25 cm above the edge of the FATO and sloping upwards and outwards from the edge of the

FATO at a gradient of 5 peent.

In the case of a FATO of diameter less than 1 D, the maximum height of the objects whose
functions require them to be located on the safety area must not exceed a height of 5 cm

The surface of the safety area, when solid, must not exaeegpward slope of4 per cent
outwards from the edge of the FATO.

Where applicable, the surface of the safety area must be prepared in a manner to prevent flying
debris caused by rotor downwash.

The surface of the safety area abutting the FATGtrha continuous with the FATO.

Helicopter ground taxiways and ground taxiroutes

Compliance Note. The following specifications are intended for the safety of simultaneous
operations during the manoeuvring of helicopters. However, the wind velatdityeid by the

rotor downwash might have to be considered.

The width of a helicopter ground taxiway must not be less than 2 times the largest width of the

undercarriage (UCW) of the helicopters the ground taxiway is intended to serve.

Thelongitudinal slope of a helicopter ground taxiway must not exceed 3 per cent.
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6.3

64

6.5

6.6

6.7

6.8

7.1

7.2

A helicopter ground taxiway must be static ldsghring and be capable of withstanding the

traffic of the helicopters the helicopter ground taxiway is intended to serve.

A helicopter ground taxiway must be centred on a grounertaxe.

A helicopter ground taxioute must extend symmetrically on each side of the centre line to a
distance not less than the largest overall width of the helicopters it is intendedeo s

No objects must be permitted on a helicopter groundrtaxie, except for frangible objects,
which, because of their function, must be located there.

The helicopter ground taxiway and the ground-taxite must provide rapid drainage bl t
helicopter ground taxiway transverse slope must not exceed 2 per cent.

The surface of a helicopter ground tasute must be resistant to the effect of rotor downwash.

Helicopter air taxiways and air taxi-routes

Compliance Note. A helicopteirdaxiway is intended to permit the movement of a helicopter
above the surface at a height normally associated with ground effect and at ground speed less
than 37 km/h (20 kt).

The width of a helicopter air taxiway must be at least three times ripestawidth of the

undercarriage (UCW) of the helicopters the air taxiway is intended to serve.

The surface of a helicopter air taxiway must be dynamic eszding.
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7.3

7.4

7.5

7.6

7.7

7.8

8.1

8.2

8.3

The transverse slope of the surface of a helicopter air taxiway musxcestd 2 per cent and
the longitudinal slope must not exceed 7 per cent. In any event, the slopes must not exceed the

slope landing limitations of the helicopters the air taxiway is intended to serve.

A helicopter air taxiway must be centred on artafi-route.

A helicopter air taxroute must extend symmetrically on each side of the centre line to a distance

not less than the largest overall width of the helicopters it is intended to serve.

No objects must be permitted on an air taxite except for frangible objects, which, because
of their function, must be located thereon.

The surface of an air taxoute must be resistant to the effect of rotor downwash.

The surface of an air taxoute must provide ground effect.

Aprons

The slope in any direction on a helicopter stand must not exceed 2 per cent.

A helicopter stand must be of sufficient size to contain a circle of diameter of at least 1.2 D of

the largest helicopters the stand is intended to serve.

If a helcopter stand is used for tatiirough, the minimum width of the stand and associated

protection area must be that of the tente.
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8.4 When a helicopter stand is used for turning, the minimum dimension of the stand and protection
area must be not ledsain 2 D.

8.5 When a helicopter stand is used for turning, it must be surrounded by a protection area which
extends for a distance of 0.4 D from the edge of the helicopter stand.

8.6 For simultaneous operations, the protection area of helicopter stands and their associated taxi

routes must not overlap.

Compliance Note. Where n@imultaneous operations are envisaged, the protection area of
helicopter standand their associated taxoutes may overlap.

8.7 When intended to be used for ground taxi operations by wheeled helicopters, the dimensions of
a helicopter stand must take into account the minimum turn radius of the wheeled helicopters

the stand is inteded to serve.

8.8 A helicopter stand and associated protection area intended to be used for air taxiing must provide
ground effect.

8.9 No fixed objects must be permitted on a helicopter stand and the associated protection area.

8.10 The central zonefahe helicopter stand must be capable of withstanding the traffic of the

helicopters it is intended to serve and have a-lsating area:

(a) of diameter not less than 0.83 D of the largest helicopter it is intended to serve; or
(b) for a helicopter stand intded to be used for ground tetkirough, the same width as

the ground taxiway.
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8.11

8.12

The central zone of a helicopter stand intended to be used for ground taxiing only must be static
load-bearing.

The central zone of a helicopter stand intended tgsbd for air taxiing must be dynamic lead
bearing.

Compliance Note. For a helicopter stand intended to be used for turning on the ground, the

dimension of the central zone might have to be increased.

139.18.9 Physical characteristics othelidecks

11

Compliance Note. The following specifications are for helidecks located on structures engaged
in such activities as mineral exploitation, research or construction. See 139.18.10 for shipboard
heliport provisions.

Final approach and takeoff areas and touchdown and liftoff areas

Compliance Note 1. For helidecks that have a 1 D or larger FATO it is presumed that the FATO
and the TLOF will always occupy the same space and have the same load bearing
characteristics so as the coincidental. For helidecks that are less than 1 D, the reduction in
size is only applied to the TLOF which is a load bearing area. In this case, the FATO remains
at 1 D but the portion extending beyond the TLOF perimeter need not be load bearing for
helicopters. The TLOF and the FATO may be assumed to be collocated.

The specifications in paragraphs 1.14 and 1.15 below must be applicable for helidecks

completed on or after 1 January 2012.
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1.2

1.3

14

15

1.6

1.7

1.8

A helideck must be provided with one FATO and one ddatt or collocated TLOF.

A FATO may be any shape but must be of sufficient size to contain an area within which can
be accommodated a circle of diameter of not less than 1 D of the largest helicopter the helideck

is intended to serve.

A TLOF maybe any shape but must be of sufficient size to contain:

(a) for helicopters with an MTOM of more than 3 175 kg, an area within which can be
accommodated a circle of diameter not less than 1 D of the largest helicopter the
helideck is intended to serve; and

(b) for helicopters with an MTOM of 3 175 kg or less, an area within which can be
accommodated a circle of diameter not less than 0.83 D of the largest helicopter the
helideck is intended to serve

For helicopters with a MTOM of 3 175 kg or less, the TL@#st be of sufficient size to contain
an area within which can be accommodated a circle of diameter of not less than 1 D of the

largest helicopter the helideck is intended to serve.

A helideck must be arranged to ensure that a sufficient and untibstrirgap is provided
which encompasses the full dimensions of the FATO.

The FATO must be located so as to avoid, as far as is practicable, the influence of environmental
effects, including turbulence, over the FATO, which could have an advagraetion helicopter

operations.

The TLOF must be dynamic lodmkaring.
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1.9 The TLOF must provide ground effect.

1.10 No fixed object must be permitted around the edge of the TLOF except for frangible objects,
which, because of their function, mustlbeated thereon.

1.11 For any TLOF 1 D or greater and any TLOF designed for use by helicopters havinglaeD
of greater than

16.0 m, objects installed in the obstafrlee sector whose function requires them to be located
on the edge of the TLOF must exceed a height of 25 cm

1.12 For any TLOF 1 D or greater and any TLOF designed for use by helicopters havinglaeD
of greater than 16.0 m, objects installed in the obsfaetesector whose function requires them
to be located on the edge bEtTLOF must be as low as possible and in any case not exceed a
height of 15 cm.

1.13 For any TLOF designed for use by helicopters havinghalDe of 16.0 m or less, and any
TLOF having dimensions of less than 1 D, objects installed ilstaclefree sector whose
function requires them to be located on the edge of the TLOF, must not exceed a height of 5

cm.

Compliance Note. Lighting that is mounted at a height of less than 25 cm is typically assessed

for adequacy of visual cues beforedaafter installation.

1.14 Objects whose function requires them to be located within the TLOF (such as lighting or nets)
must not exceed a height of 2.5 cm. Such objects must only be present if they do not represent

a hazard to helicopters.
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Compliance Mte. Examples of potential hazards include nets or raised fittings on the deck that

might induce dynamic rollover for helicopters equipped with skids.

1.15 Safety devices such as safety nets or safety shelves must be located around the edge of a helideck
but must not exceed the height of the TLOF.

1.16 The surface of the TLOF must be skibistant to both helicopters and persons and be sloped
to prevent pooling of water.

139.18.10 Physical characteristics of shipboard heliports

1.1 The specifications in paragraphs 1.16 and 1.17 must be applicable to shipboard heliports
completed on or after 1 January 2012 and 1 January 2015, respectively.

1.2 When helicopter operating areas are provided in the bow or stern of a ship or are-puifpose
above the shipbés struct utrbeilshipbbadyelipotisst be r eg

Final approach and takeff areas and touchdown and {dff areas

1.3 A shipboard heliport must be provided with one FATO and one coincidentadllocated
TLOF.

1.4 A FATO may be any shape but must be of sufficient size to contain an area within which can
be accommodated a circle of diameter of not less than 1 D of the largest helicopter the heliport

is intended to serve.

15 The TLOF of a shipoard heliport must be dynamic lehdaring.
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1.6 The TLOF of a shipboard heliport must provide ground effect.

1.7 For purposébuilt shipboard heliports provided in a location other than the bow or stern, the
TLOF must be of sufficient size to contain ect# with a diameter not less thanl1 D of the largest
helicopter the heliport is intended to serve.

1.8 For purposéuilt shipboard heliports provided in the bow or stern of a ship, the TLOF must be
of sufficient size to:

(a) contain a circle with a diametent less than 1 D of the largest helicopter the heliport
is intended to serve; or

(b) for operations with limited touchdown directions, contain an area within which can be
accommodated two opposing arcs of a circle with a diameter of not less than 1 D in the

heli copterds longitudinal direction. The
than 0.83 D. (See Figure?3)
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R\*" — . o
~ ™k Permitted heading landing — ./ f,
, arc -

BOW

083D

Arc of minimum value 1 D

Figure 37. Shipboard permitted landing headings for limited heading operations

Compliance Note 1. The ship will need torbaneuvered to ensure that the relative wind is

appropriate to the direction of the helicopter touchdown heading.

Compliance Note 2. The touchdown heading of the helicopter is limited to the angular distance
subtended by the 1 D arc headings, minus thelanglistance which corresponds to 15 degrees

at each end of the arc.

1842



TECHNICAL STANDARDS

NamibiaCivil AviationAuthority - (NAMCATYS)
Safety Division

Part139 Aerodromes

1.9

1.10

1.11

1.12

1.13

1.14

1.15

For nonpurposebuilt shipboard heliports, the TLOF must be of sufficisize to contain a

circle with a diameter not less than 1 D of the largest helicopter the heliport is intended to serve.

A shipboard heliport must be arranged to ensure that a sufficient and unobstrugsal iair
provided which encompasses the flithensions of the FATO.

The FATO must be located so as to avoid, as far as is practicable, the influence of environmental
effects, including turbulence, over the FATO, which could have an adverse impact on helicopter

operations.

No fixed objet must be permitted around the edge of the TLOF except for frangible objects,
which, because of their function, must be located thereon.

For any TLOF 1D or greater and any TLOF designed for use by helicopters haviuglaeD

of greater than

16.0 m,objects installed in the obstadi®e sector whose function requires them to be located

on the edge of the TLOF must not exceed a height of 25 cm.

For any TLOF 1 D or greater and any TLOF designed for use by helicopters havinglaeD

of greatethan 16.0 m, objects installed in the obstdde sector whose function requires them

to be located on the edge of the TLOF must be as low as possible and in any case not exceed a
height of 15 cm.

For any TLOF designed for use by helicopters haw@rgvalue of 16.0 m or less, and any
TLOF having dimensions of less than 1 D, objects in the obdt@gesector, whose function

requires them to be located on the edge of the TLOF, must not exceed a height of 5 cm.
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1.16

1.17

1.18

Objects whose function requirdsem to be located within the TLOF (such as lighting or nets)
must not exceed a height of 2.5 cm. Such objects must only be present if they do not represent

a hazard to helicopters.

Safety devices such as safety nets or safety shelves must be lacated the edge of a
shipboard heliport, except where structural protection exists, but must not exceed the height of
the TLOF.

The surface of the TLOF must be skasistant to both helicopters and persons.

139.18.11 Obstaclelimitation surfaces and sectors

1.1

Compliance Note. The specifications for obstacle environment describe the airspace around
heliports so as to permit intended helicopter operations to be conducted safely and to prevent,
heliports from becoming unusable e tgrowth of obstacles around them. This is achieved by

establishing a series of obstacle limitation surfaces that define the limits to which objects may

project into the airspace.

Approach surface

Description An inclined plane or a combination of planes or, when a turn is involved, a complex
surface sloping upwards from the end of the safety area and centred on a line passing through
the centre of the FATO.

Compliance Note. See Figured44-2, 43 and 44 for depiction of surfaces. See Tabié for

dimensions and slopes of surfaces.

1844



LZ O\
>

NamibiaCivil AviationAuthority -
Safety Division

TECHNICAL STANDARDS
(NAMCATS)

Part139 Aerodromes

Take-off cimb/

approach surface

Safety ares  FATO

Note 1.— Dark grey shaded area requires the Note 2— Angle between take-off climb/approaches surfaces
same characleristics as the safety area from cantrefine to cenireline depicted for illustration
purpasas only

Nole 3.— Offset

take-off climbfapproach surface rolated

around centre point of FATO

Figure 4 1. Obstacle limitation surfaceés Takeoff ¢
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15% night divergenca .-~ i
g 4 EE
FATO =<
1& 10% day divergence g g
" E? Distance to where surface slope
_ _ | | Takeftclnd | approach cenreline _ ¥ 2 2 reaches 152m above FATO elevation "
+ 13
L=k ]
» 5
\ 10% day divergance EE
Safety area Yoo
: = i
& e e |
15% night divergence

Figure 4 2. Takeoff climb/Approach surface width
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Transitional surfaces

Take-off dimb / approach surfacs

Take-off climb / approach surface

lower and upper edges would also be circular.

Note 1. — For zingle ake-off dimb / approach surface. Transition surface extends parpendicular 1o far side of Safety Area.
Note 2 — PANS-0PS, Doc 8168, Volurme I, Part [V Halicopters, details procedure disign crileria.
Nobe 3.— This figure shows a square FATO for llustration purposes only. For a circular FATO the fransitional surface

Figure 4 3. Transitional surface for a FATO with a PinS approach procedure with a VSS
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Take-off dacision point

M

o

' ﬁ Raisad ncined glane

4.5% slope
L RAGTE
Max accepled Max accapled
obstacle height line obstacle height line

FATO

LEGEND: ----- Back-up procadure for departure as per Flight Manual
Take-off profie or single-engine departure after take-of decision pomt
Approach o reyected take-off after engine failure at take-off decision point

Figure 44. Example of raised inclined plane during operations in Performance Class 1

Table 41. Dimensions and slopes of obstacle limitation surfaces

for all visualFATOs

SLOPE DESIGN CATEGORIES
SURFACE and DIMENSIONS A B C
APPROACH and TAKEOFF CLIMB
SURFACE:
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Length of inner edge

Width of safety

area

Width of safety

area

Width of safety area

Location of inner edge

Safety areg

Safety areg

Safety area boundary

boundary boundary
(Clearway
boundary
if provided)
Divergence:(1st and 2nd section)
Day use only 10% 10% 10%
Night use 15% 15% 15%
First Section:
Length 3386 m 245 m 1220 m
Slope 4.55 8% 12.5%
(1:22.2) (1:12.5) (1.8)
Outer Width (b) N/A (b)
Second Section:
Length N/A 830 m N/A
Slope N/A 16% N/A
(1:6.25)
Outer Width N/A (b) N/A
Total Length from inner edge(a)
Transitional Surface: (FATOs with a Pir
approach procedure with VSS)
Slope 50% 50% 50%
(2:2) (1:2) (2:2)
Height 45 m 45 m 45 m

(a) The approach and takef climb surface lengths of 3386 m, 1 075 m and 1 220 m associated

with the respective slopes, brings the helicopter to 152 m (500 ft) above FATO elevation.

(b) Seven rotor diameters overall width for day operations or 10 rotor diemmeterall width

for

night
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1.2

1.3

1.4

15

Compliance Note. The slope design categories in Tafilendy not be restricted to a specific
performance class of operation and may be applicable to more than one performance class of

operation. The slope design egories depicted in Table Brepresent minimum design slope

angles and not operational sl opes. Slope cat
operated in performance class 1; sl ope cat e
operated inper f or mance <c¢cl ass 3; and sl ope <catego

helicopters operated in performance class 2. Consultation with helicopter operators will help
to determine the appropriate slope category to apply according to the heliport enviramdent
the most critical helicopter type for which the heliport is intended.

Characteristics The limits of an approach surface must comprise:

(a) an inner edge horizontal and equal in length to the minimum specified width/diameter
of the FATO plus the safy area, perpendicular to the centre line of the approach
surface and located at the outer edge of the safety area,

(b) two side edges originating at the ends of the inner edge diverging uniformly at a
specified rate from the vertical plane containing the centre line of the FATO; and:

(c) an outer edge horizontal and perpendicular to the centre line of the approach surface
andat a specified height of 152 m (500 ft) above the elevation of the FATO.

The elevation of the inner edge must be the elevation of the FATO at the point on the inner edge
that is intersected by the centre line of the approach surface. For helipemtieth to be used
by helicopters operated in performance class 1 and when approved by the CAA, the origin of

the inclined plane may be raised directly above the FATO.

The slope(s) of the approach surface must be measured in the vertical planengpthiaicéntre

line of the surface.

In the case of an approach surface involving a turn, the surface must be a complex surface
containing the horizontal normals to its centre line and the slope of the centre line must be the

same as that for a straigipgproach surface. (See Figurg)4
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Minlerum
length 1 075 m

Mimirmurm
length 1 075 m

Mot 1.— Any combination of curve and straight portion may be established wsing the fallowing formula:
S+R>575mand R > 2T0 m where S = 305 m, whene 5 iz the length of the siraghl porion
and R Is the radius of urm. Nobe any combination = 575 m will work.

Mot 2 — The minimum langth of the cantre ne of the curve and straight portion ks 1 075 m but may be
Ilonger dapanding upon the slope usad. See Table 4-1 for longer langths.

Mole 3.— Halicopler take-off performance is reduced in a curve and as such a siraight portion along the
take-off dimb surface prior 1o the start of the curve should be considenad to allow for acoakeraion.

1.6

Figure 45. Curved approach and tak#f climb surface for all FATOs

In the case of an approach surface involving a turn, the surface must not contain more than one

curved portion.
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1.7 Where a curved portion of an approach surface is provided, the sum of the radius of arc defining
the centre line of the approach surface and the length of the straight portion originating at the

inner edge must not be less than 575 m.

1.8 Any variation inthe direction of the centre line of an approach surface must be designed so as

not to necessitate a turn radius less than 270 m.

Compliance Note. For heliports intended to be used by helicopters operated in performance
class 2 and 3, itis good practitar the approach paths to be selected so as to permit safe forced
landing or oneengineinoperative landings such that, as a minimum requirement, injury to
persons on the ground or water or damage to property are minimized. The most critical
helicopter type for which the heliport is intended and the ambient conditions may be factors in
determining the suitability of such areas.

Figure 46. Approach and takeff climb surfaces with different slope design categories

Single seclion as par
Table 4-1

a) Approach and takeff climb surfacesi A0 s | o p4&5%mpesigr i | e
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o

Firs! section as par
—— Tabled! ———»

Second saction as per L
Tabedt ————=2 B

b) Approach and takeff climb surfacesi B0 s | o p8% apdrlé% dedige

Single section as per
i — T4 —

LT e

o T k

- J LN

@ -l;._._._._._._._l-". Ty

c¢) Approach and takeff climb surfacesi C0 s | o pl2.5% desighi | e
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2. Transitional surface

Compliance Note. For a FAT@t a heliport without a PinS approach incorporating a visual

segment surface (VSS) there is no requirement to provide transitional surfaces.

2.1 Description A complex surface along the side of the safety area and part of the side of the
approach/takeff climb surface, that slopes upwards and outwards to a predetermined height
of 45 m (150 ft).

Compliance Note. See Figure34 See Table-4 for dimensionsind slopes of surfaces.

2.2 Characteristics The limits of a transitional surface must comprise:

(a) a lower edge beginning at a point on the side of the approachffallenb surface at
a specified height above the lower edge extending down the side apphoach/take
off climb surface to the inner edge of the approach/takeoff climb surface and from there
along the length of the side of the safety area parallel to the centre line of the FATO;
and

(b) an upper edge located at a specified height above tlee Edfge as set out in Table 4
1.

2.3 The elevation of a point on the lower edge must be:

(a) along the side of the approach/také climb surfaced equal to the elevation of the
approach/takeff climb surface at that point; and
(b) along the safety area equal to the elevation of the inner edge of the approach/take

off climb surface.
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ComplianceNote 1. If the origin of the inclined plane of the approachAakelimb surface is
raised as approved by the CAA, the elevation of the origin of the transitional surface will be

raised accordingly.

Compliance Note 8. As a result of b) the transitiohaurface along the safety area will be

curved if the profile of the FATO is curved, or a plane if the profile is a straight line.

24 The slope of the transitional surface must be measured in a vertical plane at right angles to the

centre line of the FAD.

3. Take-off climb surface

3.1 Description An inclined plane, a combination of planes or, when a turn is involved, a complex
surface sloping upwards from the end of the safety area and centred on a line passing through
the centre of the FATO.

Compliance Note. See Figuresl4 42, 43 and 44 for depiction of surfaces. See Tablé #br

dimensions and slopes of surfaces.

3.2 Characteristics The limits of a takeff climb surface must comprise:

(a) an inner edge horizontal and equal in length to th@mim specified width/diameter
of the FATO plus the safety area, perpendicular to the centre line of theftakieb
surface and located at the outer edge of the safety area,;

(b) two side edges originating at the ends of the inner edge and diverging uniformly at a
specified rate from the vertical plane containing the centre line of the FATO; and

(c) an outer edge horizontal and perpendicular to the centre line of theftakdenb

suface and at a specified height of 152 m (500 ft) above the elevation of the FATO.
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3.3

3.4

3.5

3.6

3.7

3.8

3.9

The elevation of the inner edge must be the elevation of the FATO at the point on the inner edge
that is intersected by the centre line of the tafeclimb surface. Br heliports intended to be
used by helicopters operated in performance class 1 and when approved by the Executive

Director, the origin of the inclined plane may be raised directly above the FATO.

Where a clearway is provided the elevation of theriedge of the takeff climb surface must
be located at the outer edge of the clearway at the highest point on the ground based on the

centre line of the clearway.

In the case of a straight takéf climb surface, the slope must be measured in thecakplane

containing the centre line of the surface.

In the case of a takeff climb surface involving a turn, the surface must be a complex surface
containing the horizontal normals to its centre line and the slope of the centre line must be the
same as that for a straight také& climb surface. (See Figure)

In the case of a takeff climb surface involving a turn, the surface must not contain more than

one curved portion.

Where a curved portion of a také climb surface is providethe sum of the radius of arc
defining the centre line of the talodf climb surface and the length of the straight portion
originating at the inner edge must not be less than 575 m.

Any variation in the direction of the centre line of a takeclimb surface must be designed so

as not to necessitate a turn of radius less than 270 m.

Compliance Note 1. Helicopter takéf performance is reduced in a curve and as such a straight

portion along the takeff climb surface prior to the start of tleeirve allows for acceleration.
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Compliance Note 2. For heliports intended to be used by helicopters operated in performance
class 2 and 3 it is good practice for the departure paths to be selected so as to permit safe forced
landings or onesngineinoperative landings such that, as a minimum requirement, injury to
persons on the ground or water or damage to property are minimized. The most critical
helicopter type for which the heliport is intended and the ambient conditions may be factors in

determining thesuitability of such areas.

4, Obstaclefree sector/surfaced helidecks

4.1 Description A complex surface originating at and extending from, a reference point on the edge
of the FATO of a helideck. In the case of a TLOF of less than 1 D, the reference point must be

located not less than 0.5 D from the centre of the TLOF.

4.2 Characteristis. An obstacléree sector/surface must subtend an arc of specified angle.
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4.3

51

A helideck obstacldree sector must comprise of two components, one above and one below

helideck level: (See Figure?).

(a) Above helideck leveThe surface must be a horizontal plane level with the elevation of
the helideck surface that subtends anddirat least 210 degrees with the apex located
on the periphery of the D circle extending outwards to a distance that will allow for an
unobstructed departure path appropriate to the helicopter the helideck is intended to

serve.

(b) Below helideck levelWithin the (minimum) 21@legree arc, the surface must
additionally extend downward from the edge of the FATO below the elevation of the
helideck to water level for an arc of not less than 180 degrees that passes through the
centre of the FATO and outwards taliatance that will allow for safe clearance from
the obstacles below the helideck in the event of an engine failure for the type of

helicopter the helideck is intended to serve.

Compliance Note. For both the above obstdade sectors for helicoptersperated in
performance class 1 or 2, the horizontal extent of these distances from the helideck will be

compatible with the onengineinoperative capability of the helicopter type to be used.

Limited obstacle sector/surfaced helidecks

Compliance Na. Where obstacles are necessarily located on the structure, a helideck may

have a limited obstacle sector (LOS).

Description A complex surface originating at the reference point for the obstaelesector
and extending over the arc not coveredhsy obstacldree sector within which the height of

obstacles above the level of the TLOF will be prescribed.
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5.2 Characteristics A limited obstacle sector must not subtend an arc greater than 150 degrees. Its
dimensions and location must beiadicated in Figure @8 for a 1 D FATO with coincidental
TLOF and Figure @ for a 0.83 D TLOF.

OBSTACLE FREE 2107 P

SECTOR .-
-

L5 - 150°

LIMITED

OBSTACLE

* -.
+

OBSTACLE FREE 210 -

SECTOR T~
FATONTLOF = Dynamic Load-Bearing (DLE) Suriace
. 0A3D -
0620
4 'FI \-1‘.
25cm 0osD
-+ 2] L " .
-+ e [ R e ] -
DLE oD

Figure 48. Helideck obstacle limitation sectors and surfaces for a FATO and

coincidental TLOF of 1 D and larger
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a TLOF of 0.83 D and larger
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139.18.120bstacle limitation requirements

1.1

1.2

Compliance Note 1. The requirements for obstacle limitation surfaces are specified on the basis
of the intended use of a FATO, i.e. approawanoeuvre to hover or landing, or takéf
manoeuvre and type of approach, and are intended to be applied when such use is made of the
FATO. In cases where operations are conducted to or from both directions of a FATO, then the
function of certain surfaceray be nullified because of more stringent requirements of another

lower surface.

Compliance Note 2. If a visual approach slope indicator (VASI) is installed, there are additional
obstacle protection surfaces that need to be considered and may be mareddey than the
obstacle limitation surfaces prescribed in Tabl&.4

Obstacle limitation requirements for Surface level heliports

The following obstacle limitation surfaces must be established for a FATO at heliports with a

PinS approach procedure utilizing a visual segment surface:

(a) takeoff climb surface
(b) approach surface; and

(c) transitional surfaces.

Compliance Note 1. See Figure34

The following obstacle limitation surfaces must be established for a FATO at heliports, other
than specified in 1.1, including heliports with a PinS approach procedure where a visual segment

surface is not provided:

(a) takeoff climb surface; and

(b) approach surface.

1862



TECHNICAL STANDARDS

NamibiaCivil AviationAuthority - (NAMCATYS)
Safety Division

Part139 Aerodromes

1.3

14

15

16

1.7

The slopes of the obstacle limitation surfaces must not be greater than, and their other
dimensions not less than, those specified in Talileadd must be located as shown in Figures
4-1, 42 and 46.

For heliports that have arpproach/takeoff climb surface with a 4.5 per cent slope design,
objects must be permitted to penetrate the obstacle limitation surface, if the results of an
aeronautical study approved by the Executive Director have reviewed the associated risks and

mitigation measures.

Compliance Note 1. The identified objects may limit the heliport operation.

New objects or extensions of existing objects must not be permitted above any of the surfaces
in 1.1 and 1.2 above except when shielded by an existing vati® object or after an
aeronautical study approved by the Executive Director determines that the object will not

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

Existing objects above any of tearfaces in 1.1 and 1.2 above must, as far as practicable, be
removed except when the object is shielded by an existing immovable object or after an
aeronautical study approved by the CAA determines that the object will not adversely affect the
safety or gnificantly affect the regularity of operations of helicopters.

Compliance Note. The application of curved approach or-tdkelimb surfaces may alleviate
the problems created by objects infringing these surfaces.

A surfacelevel heliport must ha at least one approach and tafieclimb surface. An
aeronautical study must be undertaken when only a single approach aotf thikeb surface

is provided considering as a minimum, the following factors:

(a) the area/terrain over which the flight is bgitconducted,;
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1.8

2.1

2.2

24

(b) the obstacle environment surrounding the heliport;
(c) the performance and operating limitations of helicopters intending to use the heliport;
and

(d) the local meteorological conditions including the prevailing winds.

A surfacelevel heliportmay have at least two approach and tafeclimb surfaces to avoid

downwind conditions, minimize crosswind conditions and permit for a balked landing.

Obstacle limitation requirements for Elevated heliports

The obstacle limitation surfaces fdeeated heliports must conform to the requirements for

surfacelevel heliports.

An elevated heliport must have at least one approach andffaltenb surface. An aeronautical
study must be undertaken when only a single approach andffaklanb surface is provided

considering as a minimum, the following factors:

(a) the area/terrainver which the flight is being conducted;

(b) the obstacle environment surrounding the heliport;

(c) the performance and operating limitations of helicopters intending to use the heliport;
and

(d) the local meteorological conditions including the prevailing winds.

An elevated heliport may have at least two approach andofaldimb surfaces to avoid

downwind conditions, minimize crosswind conditions and permit for a balked landing.

18-64



TECHNICAL STANDARDS

NamibiaCivil AviationAuthority - (NAMCATYS)
Safety Division

Part139 Aerodromes

3.1

3.2

3.3

3.4

Obstacle limitation requirements for Helidecks

A helideck must have an obstadiee sector.

Compliance Note. A helideck may have a LOS.

There must be no fixeobstacles within the obstadlee sector above the obstafilee surface.

In the immediate vicinity of the helideck, obstacle protection for helicopters must be provided
below the helideck level. This protection must extend over an arc of at least 180 degrees with
the origin at the centre of the FATO, with a descending grati@ving a ratio of one unit
horizontally to five units vertically from the edges of the FATO within the-d&@ree sector.

This descending gradient may be reduced to a ratio of one unit horizontally to three units
vertically within the 18a&degree sector famulti-engine helicopters operated in performance

class 1 or 2. (See Figure74)

Compliance Note. Where there is a requirement to position, at sea surface level, one or more
offshore support vessel(s) (e.g. a Standby Vessel) essential to the opemfigaddr floating

offshore facility, but located within the proximity of the fixed or floating offshore facility, any
offshore support vessel(s) would need to be positioned so as not to compromise the safety of

helicopter operations during takeff depature and/or approach to landing.

For a TLOF of 1 D and larger, within the t88gree limited obstacle surface/sector out to a
distance of 0.1 measured from the point of origin of the limited obstacle sector, objects must
not exceed a height of 25 cm above the TLOF. Beyond that arc, out to an overall distance of a
further 0.21 D measured from the end of the first sector, the limited obataicleesrises at a

rate of one unit vertically for each two units horizontally originating at a height 0.05 D above
the level of the TLOF. (See FigureB4)
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3.5

4.1

For a TLOF less than 1 D within the t86gree limited obstacle surface/sector out to a distance

of 0.62 D and commencing from a distance 0.5 D, both measured from the centre of the TLOF,
objects must not exceed a height of 5 cm above the TLOF. Beyond that arc, out to an overall
distance of 0.83 D from the centre of the TLOF, the limited obstadlacsurises at a rate of

one unit vertically for each two units horizontally originating at a height 0.05 D above the level
of the TLOF. (See Figure-9.)

Obstacle limitation requirements for Shipboard heliports

The specifications in 4.4 and 4b@low must be applicable for shipboard heliports completed

on or after 1 January 2012.

Purposebuilt heliports located forward or aft

4.2

When helicopter operating areas are provided in the bow or stern of a ship they must apply the
obstacle criteria fohelidecks.

Amidships locatio® purposebuilt and norpurposebuilt

4.3

Forward and aft of a TLOF of 1 D and larger must be two symmetrically located sectors, each
covering an arc of 150 degrees, with their apexes on the periphery of the TLOF. Vithiadah
enclosed by these two sectors, there must be no objects rising above the level of the TLOF,
except those aids essential for the safe operation of a helicopter and then only up to a maximum
height of 25 cm.
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4.4

4.5

Objects whose function requires themrbe located within the TLOF (such as lighting or nets)
must not exceed a height of 2.5 cm. Such objects must only be present if they do not represent

a hazard to helicopters.

Compliance Note. Examples of potential hazards include nets or fétgegk on the deck that

might induce dynamic rollover for helicopters equipped with skids.

To provide further protection from obstacles fore and aft of the TLOF, rising surfaces with
gradients of one unit vertically to five units horizontally mugead from the entire length of

the edges of the two 15fegree sectors. These surfaces must extend for a horizontal distance
equal to at least 1 D of the largest helicopter the TLOF is intended to serve and must not be
penetrated by any obstacle. (SeeuFég410.)
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4.6

4.7

No objects must be located within the TLOF except those aids essential for the safe operation
of ahelicopter (such as nets or lighting) and then only up to a maximum height of 2.5 cm. Such

objects must only be present if they do not represent a hazard to helicopters.

From the fore and aft migoints of the D circle in two segments outside thelajriimited
obstacle areas must extend to the shitpbs r ai
aft-dimension of the TLOF, located symmetrically about the athwartships bisector of the D
circle. Within these areas there must be no objectsgrisbove a maximum height of 25 cm

above the level of the TLOF. (See Figurd ) Such objects must only be present if they do

not represent a hazard to helicopters.

Limited obstacle saclor
maximum heaight 25 cm

FATO ! TLOF

Fy
05D
A LOA
4 Max.
heright 25 crm ~ . = height 25 e
- 15D -
LOA extendad at the ship's side
& 2D o

Limited Obstacle Sector extended al the ship's side
D = Helicopter largest overall dimansion

LOW = Liritad obstacke area
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Figure 411. Shipsside norpurposebuilt heliport obstacle limitation sectors and fages

4.8 A limited obstacle sector horizontal surface must be provided, at least 0.25 D beyond the
diameter of the D circle, which must surround the inboard sides of the TLOF to the fore and aft
mid-points of the D circle The limited obstacle sector must contouet he shi pos r ai
and aft distance of 2.0 times the fdoeaft dimension of the TLOF, located symmetrically about
the athwartships bisector of the D circle. Within this sector there must be no objects rising above
a maximum height of 25 cm abotree level of the TLOF.
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Figure 412. Winching area of a ship
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4.9 An area designated for winching-board ships must be comprised of a circular clear zone of
diameter 5 m and extending from the perimeter of the clear zone, a concemibieuviang

zone of diameter 2 D. (See Figurd 2 above).

4.10 The manoeuvring zone must be comprised of two areas:

(a) the inner manoeuvring zone extending from the perimeter of the clear zone and of a
circle of diameter not less than 1.5 D; and
(b) the outer mnoeuvring zone extending from the perimeter of the inner manoeuvring

zone and of a circle of diameter not less than 2 D.

4.11  Within the clear zone of a designated winching area, no objects must be located above the level
of its surface.

4.12 Objects located within the inner manoeuvring zone of a designated winching area must not

exceed a height of 3 m.

4.13 Objects located within the outer manoeuvring zone of a designated winching area must not
exceed a height of 6 m.

139.18.13 Visual Aids

Compliance Note 1. The procedures used by some helicopters require that they utilize a FATO
having characteristics similar in shape to a runway for fixed wing aircraft. For the purpose of

this chapter a FATO having characteristics similar in shape to avaynis considered as
satisfying the etoynpcee pRATIQoOr. aF offr usnuweahy ar r ang ¢
necessary to provide specific markings to enable a pilot to distinguish a rayp&yATO

during an approach. Appropriate markings are containedhiwi subsections entitled
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ARunwgpe FATOsO. The requirements applicabl
withinsubs ect i ons entitled -ippe FATOsoOexcept run)

Compliance Note 2. It has been found that, on surfaces of light colewotispicuity of white
and yellow markings can be improved by outlining them in black.

Compliance Note 3. Foranguurposeb ui 't hel i port | ocated on a
of the main deck can vary from ship to ship and therefore some discratip need to be
exercised in the colour selection of heliport paint schemes; the objective being to ensure that

the markings are conspicuous against the surface of the ship and the operating background.

139.18.14 Wind direction indicator

1.1 A helipott must be equipped with at least one wind direction indicator.

1.2 A wind direction indicator must be located so as to indicate the wind conditions over the FATO
and TLOF and in such a way as to be free from the effects of airflow disturbances caused by
nearby objects or rotor downwash. It must be visible from a helicopter in flight, in a hover or

on the movement area.

1.3 Where a TLOF and/or FATO may be subject to a disturbed airflow, then additional wind
direction indicators located close to the areanine provided to indicate the surface wind on

the area.

1.4 A wind direction indicator must be constructed so that it gives a clear indication of the direction

of the wind and a general indication of the wind speed.
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1.5

1.6

1.7

An indicator must be a truncatedre made of lightweight fabric and must have the following

minimum dimensions:

Surfacelevel heliports Elevated heliports and
helidecks
Length 24m 1.2m
Diameter (larger end) 0.6m 0.3m
Diameter (smaller end) 0.3m 0.15m

The colour of the wind direction indicator must be so selected as to make it clearly visible and
understandable from a height of at least 200 m (650 ft) above the heliport, having regard to
background. Where practicable, a single colour, preferabljevdn orange, must be used.
Where a combination of two colours is required to give adequate conspicuity against changing
backgrounds, they must preferably be orange and white, red and white, or black and white, and
must be arranged in five alternate batidsfirst and last band being the darker colour.

A wind direction indicator at a heliport intended for use at night must be illuminated.

139.18.15 Markings and markers

11

1.2

Winching area marking

Winching area markings must be provided designated winching area. (See FigwE24)

Winching area markings must be located so that their centre(s) coincides with the centre of the

clear zone of the winching area. (See Figufe4
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1.3 Winching area markings must comprise a winching area clear zone marking and a winching

area manoeuvring zone marking.

1.4 A winching area clear zone marking must consist of a solid circle of diameter not less than 5 m

and of a conspicuous colour.

1.5 A winching area manoeuvring zone marking must consist of a broken circle line of 30 cm in
width and of a diameter not less than 2 D and be marked in a conspicuous colour. Within it
AWI NCH ONLYO must be marked to be easily vis

2. Heliport id entification marking

Application

2.1 Heliport identification markings must be provided at a heliport.

Locationd All FATOs except runwatype FATOs

2.2 A heliport identification marking must be located at or near the centre of the FATO.

Compliance Na 1. If the touchdown/positioning marking is offset on a helideck, the heliport

identification marking is established in the centre of the touchdown/positioning marking.
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Compliance Note 2. On a FATO, which does not contain a TLOF and which is marked with
aiming point marking, except for a heliport at a hospital, the heliport identification marking is

established in the centre of the aiming point marking as shown in Figlire 5

2.3 On a FATO which contains a TLOF, a heliport identification marking rbadbcated in the
FATO so the position of it coincides with the centre of the TLOF.

Locationd Runwaytype FATOs

24 A heliport identification marking must be locatedtire FATO and when used in conjunction
with FATO designation markings, must be displayed at each end of the FATO as shown in
Figure 52.
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— White dashed Ene
1.5 m lang 30 cm wide

1 7 [ 1 [

Mote: Aiming point and
heliport identification
markings are 1o be
aligned along prefarred
flight path direction

— FATO perimeter marking

—II—II—IVS—\I—

Mote: The aiming point, heliport identification and FATO permeter markings are white and may be edged

with a 10 cm black border lo improve contrast

Figure 51. Combined heliport identification, aiming point

and FATO perimeter marking
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Figure 52. FATOdesignation marking and heliport

identification marking for a runwatype FATO

Characteristics

2.5 A heliport identification marking, except for a heliport at a hospital, must consist of a letter H,
white in colour. The dimensions of the H marking mueshb less than those shown in Figure
5-3 and where the marking is used for a rumiygoe FATO, its dimensions must be increased
by a factor of 3 as shown in Figure&5
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2.6

2.7

Figure 53. Hospital heliport identification and heliport identification marking

A heliport identification marking for a heliport at a hospital must consist of a letter H, red in
colour, on a white cross made of squares adjacent to each of the sides of a square containing the
H as shown in Figure-S.

A heliportidentification marking must be oriented with the cross arm of the H at right angles to
the referred final approach direction. For a helideck the cross arm must be on or parallel to the
bisector of the obstacleee sector. For a negpurposebuilt shipboardheliport located on a

shipbébs side, the cross arm must be parall el
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