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14.1

14.1.1

(M

)

14.1.2

PART 14 - Design and Operations of Aerodromes

DESIGN AND OPERATIONS OF AERODROMES

GENERAL
Applicability

These Directives shall apply to all aerodromes open to public use as well as to airports
subjected to changes approved by GCAA.

The specifications contained in 14.3 of this Directive, shall apply only to land
aerodromes.

Definitions

When the following terms are used in this Directives, t e following meanings:
Aerodrome. A defined area on land or wa
installations and equipment) intended to be used
arrival, departure and surface n

buildings,
part for the

Aerodrome beacon. Aeronautica
aerodrome from the air.

Aerodrome certi 3 ifi e authority under applicable
Directives for t

Aerodrome el e highest point of the landing area.

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

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

Aerodrome traffic density:

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

b) Medium. Where the number of movements in the mean busy hour is of the
order of 16 to 25 per runway or typically between 20 to 35 total aerodrome
movements.
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c) Heavy. Where the number of movements in the mean busy hour is of the
order of 26 or more per runway or typically more than 35 total aerodrome
movements.

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

Note 2. — Either a take-off or a landing constitutes a movement.

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

Aeronautical ground light. Any light specially provided as an aid to air
navigation, other than a light displayed on an aigcraft.

Aeroplane reference field length. The minim ngth required for take-
off at maximum certificated take-off mass, seé ard atmospheric
conditions, still air and zero runway slope, as sho
flight manual prescribed by the c
aeroplane manufacturer. Field lang ield length for aeroplanes,
if applicable, or take-off distance

Note. — Attachment i t the concept of balanced field
length and the Air [ tains detailed guidance on matters

Aircraft classi i . ber expressing the relative effect of
an aircraft on i tandard subgrade category.

cases the forward most CG position may result in the
being more critical

A designated area on an apron intended to be used for parking

an aircraft.

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

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

Arresting system. A system designed to decelerate an aeroplane overrunning
the runway.

Autonomous runway incursion warning system (ARIWS). A system which
provides autonomous detection of a potential incursion or of the occupancy of an
active runway and a direct warning to a flight crew or a vehicle operator.
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Balked landing. A landing manoeuvre that is unexpectedly discontinued at any
point below the obstacle clearance altitude or height (OCA/H).

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

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

Certified aerodrome. An aerodrome whose operator has been granted an
aerodrome certificate.

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

Cyclic redundancy check (CRC). A mathematic:
expression of data that provides a level of assura
data.

a applied to the digital
or alteration of

Data accuracy. A degree of co nce between the) estimated or measured

value and the true value.

Note. — For measured ally expressed in terms of a
distance from a state ed confidence of the true position
falling.

Data quality.
requirements

ce that the data provided meet the
accuracy, resolution and integrity (or
, timeliness, completeness and format.
formation — Temporal schema

e for the ground run of an aeroplane taking off.

f distance available (TODA). The length of the take-off run
available plus the length of the clearway, if provided.

iii. Accelerate-stop distance available (ASDA). The length of the take-off run
available plus the length of the stopway, if provided.

iv. Landing distance available (LDA). The length of runway which is declared
available and suitable for the ground run of an aeroplane landing.

ii.

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

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

Effective intensity. The effective intensity of a flashing light is equal to the
intensity of a fixed light of the same colour which will produce the same visual
range under identical conditions of observation.
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Ellipsoid height (Geodetic height). The height related to the reference ellipsoid,
measured along the ellipsoidal outer normal through the point in question.

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

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

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

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

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

Geoid. The equipotential surface_ in the gravity field hich coincides
with the undisturbed mean ses : continuously through the
continents.

Note. — The geoid is irregular in shape grayitational disturbances (wind
tides, salinity, current, et nd the direc endicular to the geoid at every
point.

Geoid undulati
the mathemati

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

Note. — The W i 1984 (WGS-84) defined ellipsoid, the difference
nd orthometric height represents WGS-84 geoid

in general use; first introduced in 1582 to define
losely approximates the tropical year than the Julian calendar

year that
[SO 19108

jan calendar, common years have 365 days and leap years 366 days
uential months.

Haza n. An aeronautical beacon used to designate a danger to air
navigation.

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

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

Holdover time. The estimated time the anti-icing fluid (treatment) will prevent
the formation of ice and frost and the accumulation of snow on the protected
(treated) surfaces of an aeroplane.

Hot spot. A location on an aerodrome movement area with a history or potential
risk of collision or runway incursion, and where heightened attention by pilots or

drivers is necessary.

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

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

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

Independent parallel approaches. Simultaneous approaches to parallel or near-
parallel instrument runways where radar separation minima between aircraft on
adjacent extended runway centre lines are not prescribed.

Independent parallel departures. Simultaneous departures from parallel or
near-parallel instrument runways.

Instrument runway. One of the following ty,
operation of aircraft using instrument approa

pes of runways intended for the

a) Non-precision approach runway. A runwa isual aids and non-
visual aid(s) intended for landing operations fol ment approach
operation type A and a visibility not less than 1 006 :
Geographic information — Tempgral schema

b) Precision approach runwa . ewved by visual aids and
non- visual aid(s) intended for i owing an instrument

ision height (DH) lower than 60 m (200 ft)
a runway visual range not less than 300 m.

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

Note 2. — Refer to Annex 6 — Operation of Aircraft for instrument approach operation
types.

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

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

a) routine data: there is a very low probability when using corrupted routine

data that the continued safe flight and landing of an aircraft would be
severely at risk with the potential for catastrophe;

14 -12



NOVEMBERZ2018

GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
PART 14 - Design and Operations of Aerodromes

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

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

Intermediate holding position. A designated position intended for traffic control
at which taxiing aircraft and vehicles shall stop and hold until further cleared to
proceed, when so instructed by the aerodrome control tower.

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

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

Laser-beam critical flight zone (LCFZ). Ai
aerodrome but beyond the LFFZ where the
unlikely to cause glare effects.

pace in the proximity of an
lance is restricted to a level

Laser-beam free flight zone (LFFZ). Airspace in imity of the
aerodrome where the irradiance is restricted to a le i lise any visual
disruption.

Laser-beam sensitive flight zo1 i side, and not necessarily

Lighting syste at the complete installation
operates withi and that the system is operationally
usable.

Manoeuvring . That part of an ome to be used for the take-off, landing

t, excluding ap

ground level in order to indicate an obstacle

r group of symbols displayed on the surface of the movement

ea in order to c aeronautical information.
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Movement area. That part of an aerodrome to be used for the take-off, landing
and taxiing of aircraft, consisting of the manoeuvring area and the apron(s).

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

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

Note. — Visual meteorological conditions (VMC) are described in Chapter 3 of Annex 2 —
Rules of the Air.

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

Obstacle. All fixed (whether temporary or per and mobile objects, or
parts thereof, that:
a) are located on an area intended for the s g ent of aircraft; or
b) extend above a defined surface intended to i
c) stand outside those defined surfaces and t

being a hazard to air na

Obstacle Free Zone (OFZ). The 2 i proach surface, inner
transitional surfaces, and balked at portion of the strip
bounded by these surfaces, which y any fixed obstacle other
than alow-mass an ibly moun 1

ce above the inner approach surface, inner
ding surface and that portion of the strip
not penetrated by any fixed obstacle other

Outer ear 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.

Pavement classification rating (PCR). A number expressing the bearing
strength of a pavement

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
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exclusive use of vehicles.

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

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

Runway end safety area (RESA). An area symmetrical about the extended
runway centre line and adjacent to the end of the strip primarily intended to
reduce the risk of damage to an aeroplane undershooting or overrunning the
runway.

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

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

Note. — In radiotelephony phraseologies, the exp point” is used to

designate the runway-holding position.

Runway strip. A defined area j
intended:

Runway turn p
the purpose of

Runway visua
centre line of e runway surface markings or the lights

its centre line.

runways in which one runway is used exclusively for
other runway is used exclusively for departures.

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

Sign.
a) Fixed message sign. A sign presenting only onemessage.
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 zero-degree 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 of take-off run
available prepared as a suitable area in which an aircraft can be stopped in the

case of an abandoned take-off.

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

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

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

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

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

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

Taxiway intersection. A junction of two or more

Taxiway strip. An area includi
operating on the taxiway and

g a taxiway inte
educe the ris

ded to pr@tect an aircraft
of damage to an aircraft

usable for landing.

Usability fact The percentage ime ring which the use of a runway or
system of run is not restricted e of the crosswind component.

14.1.3 ABBRE

Abbreviations

ACN

ACR

ADP

AIP
APAPI
aprx
coefficient
ARIWS
ASDA
ATS
AT-VASIS
C

The followin

ns and symbols are used in this Part.

Symbols
Aircraft classification number ° Degree
Aircraft Classification Rating
Airside Driver Permit
Aeronautical information publication = Equals
Abbreviated precision approach path indicator -Minute of arc
Approximately u Friction
Autonomous runway incursion warning system > Greater than
Accelerate-stop distance available < Less than
Air traffic services % Percentage
Abbreviated T visual approach slope indicator system Plus or minus

Degree Celsius
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CBR
cd
CIE
cm
CRC
DME

FOD
ft
ILS
IMC

kg
km
km/h
kt

LCFZ
LDA

LFFZ
LSFZ

max
MLS
MPa
mnm
MN
MSL
NFZ
NM

NU
OCA/H

OLS
OMGWS
PAPI
PCN
PCR
RESA
RFF
RVR
SMS
TODA
TORA
T-VASIS T
VMC
VOR
WHMP
WIP

GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
PART 14 - Design and Operations of Aerodromes

California bearing ratio
Candela

Commission Internationale de I’Eclairage
Centimetre

Cyclic redundancy check

Distance measuring equipment

Modulus of elasticity

Foreign object debris

Foot

Instrument landing system

Instrument meteorological conditions
Degree Kelvin
Kilogram
Kilometre
Kilometre per hour
Knot

Litre
Laser-beam critical flight zone
Landing distance available
Laser-beam free flight zone
Laser-beam sensitive flight zone
Metre

Maximum

Microwave landing system
Megapascal
Minimum
Meganewton
Mean sea level
Normal flight zo
Nautical mile

Rescue and firefighting

Runway visual range

Safety management system

Take-off distance available

Take-off run available

visual approach slope indicator system

Visual meteorological conditions

Very high frequency omnidirectional radio range
Wildlife Hazard Management Programme

Work in progress
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14.1.4 COMMON REFERENCE SYSTEMS

Q)

3)

Horizontal reference system. World Geodetic System — 1984 (WGS-84) shall be used as
the horizontal (geodetic) reference system. Reported aeronautical geographical coordinates
(indicating latitude and longitude) shall be expressed in terms of the WGS- 84 geodetic
reference datum.

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

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

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

Note 2. — Gravity-related heights (elevations) are also d to as orthometric heights while

Temporal reference system

() The Gregorian calendar and Coordina e used as the
temporal reference system.
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14.1.5 THE CERTIFICATION OF AERODROMES

() No person shall operate an aerodrome for international operations without having been
certified in accordance with the specifications contained in this Part, Part 32 of these
Aerodrome Directives as well as other relevant ICAO specifications as may be specified in
the Ghana Civil Aviation Act.

Note. — Specific procedures on the stages of certifying an aerodrome are given in the GCAD Part
32 and AC 14-036. Further guidance on aerodrome certification can be found in the Manual on
Certification of Aerodromes (Doc 9774) and ICAO PAN-Aerodrome (Doc 9981).

(2) As part of the certification process, an applicant shall submit an aerodrome manual which
will include all pertinent information on the aerodrome site, facilities, services, equipment,
operating procedures, organization and management including a safety management
system for approval or acceptance prior to granting the aerodrome certificate.

Note 1. — Contents of an aerodrome manual, includi
approval/acceptance, verification of compliance and gra
given in the GCAD Part 32 and AC 14-036. Further guidan
found in the Manual on Certification of Aerodromes (Doc 9774
9981).

edures for its submission and
gerodrome certificate, are
e certification can be
S=Adenodromes (Doc

Note 2. — The intent of a safety manage
approach in the management of aerodro
Civil Aviation (Safety Management Syste
provisions applicable to certified and uncertifi ‘ 3es. ching guidance on safety
management systems is provided in the Safe ‘ (SMM) (Doc 9859) and in the

requirements p mong others, aircraft operators (see 1.5.3).

Note 2.— A master plan may be required when the lack of capacity at an airport, due to conditions
such as, but not limited to expected traffic growth, changing weather and climatic conditions or major
works to address safety or environmental concerns, would put the connectivity of a geographical area
at risk or cause severe disruption to the air transport network.

(2) The master plan shall contain a schedule of priorities including a phased implementation
plan and be reviewed periodically to take into account current and future aerodrome
traffic, including consultation of aerodrome stakeholders, particularly aircraft operators in
order to facilitate the master planning process using a consultative and collaborative
approach.

Note 1.— Provision of advanced planning data to facilitate the planning process includes future

1 Applicable until 2 November 2022 — New provisions to take effect on 3rd November 2022 as per
schedule attached.
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aircraft types, characteristics and numbers of aircraft expected to be used, anticipated growth of
aircraft movements, and number of passengers and amount of cargo projected to be handled.

Note 2.— See Annex 9, Chapter 6 on the need for aircraft operators to inform aerodrome operators
concerning the former’s service, schedule and fleet plans to enable rational planning of facilities and

services in relation to the traffic anticipated.

Note 3.— See ICAO’s Policies on Charges for Airports and Air Navigation Services (Doc 9082), Section
1, regarding consultation with users concerning provision of advance planning data and protection of

commercially sensitive data.

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

including security considerations is
Planning Manual (Doc 9184),

Note. — Guidance on all aspects of the planning of aerodronae
contained in AC 14-019. Further guidance can be found in A
Part 1.

Any aerodrome design, construction of new airport facilitie 0 existing airport
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AERODROME REFERENCE CODE

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

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

The code number for element 1 shall be determined from Table 1-1, column 1, selecting
the code number corresponding to the highest value of the aeroplane reference field lengths
of the aeroplanes for which the runway is intended.

Note. — The determination of the aeroplane reference field length is solely for the selection of a
code number and is not intended to influence the actual runway length provided.

Note 2. — Guidance on determining the runway length is given in the Aerodrome Design Manual,
(Doc 9157) — Runways.

The code letter for element 2 shall be determined from
letter which corresponds to the greatest wingspan of the
is intended.

selecting the code
hich the facility

Services Aerodromes (PANS-
manufacturer’s aircraft ch

Table 1-1
Code element 1
Code number Aeroplane reference field length
1 Less than 800 m
2 800 m up to but not including 1 200 m
3 1 200 m up to but not including 1 800 m
-+ 1 800 m and over
Code element 2
Code letter Wingspan
A Up to but not including 15 m
B 15 m up to but not including 24 m
C 24 m up to but not including 36 m
D 36 m up to but not including 52 m
E 52 m up to but not including 65 m
F 65 m up to but not including 80 m

Note- Guidance on planning for aeroplanes with wingspans greater than 80 m is given in the
Aerodromes Design Manual (Doc 9157), Parts 1 and 2
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14.1.8 SPECIFIC PROCEDURES FOR AERODROME OPERATIONS

() When the aerodrome accommodates an aeroplane that exceeds the certificated
characteristics of the aerodrome, the compatibility between the operation of the aeroplane
and aerodrome infrastructure and operations shall be assessed by the aerodrome operator
and shall develop appropriate measures by the Aerodrome Operator for approval by the
Authority and implemented in order to maintain an acceptable level of safety during
operations.

Note. — Procedures to assess the compatibility of the operation of a new aeroplane with an
existing aerodrome can be found AC 14-007. Further guidance can be found in the PANS-
Aerodromes (Doc 9981).

(2) Information concerning alternative measures, operational procedures and operating
restrictions implemented at an aerodrome arising from (1) above shall be published by the
Authority.

Note 1. — See Part 15 of Ghana Civil Aviation (ANS) Directi

Note 2. — See PANS-Aerodromes (Doc 9981 ), Chapter 3, sectio of safety

information.
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14.2 AERODROME DATA
14.2.1 AERONAUTICAL DATA

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

Note. — Specifications concerning the accuracy and integrity classification related to aerodrome-related
aeronautical data are contained in Part 21 and 22 of Ghana Civil Aviation (ANS) Directives.

(2) Aerodrome mapping data shall be made available to the aeronautical information service for
aerodromes where safety and/or performance-based operations suggest possiblebenefits.

Note. — Aerodrome mapping databases related provisions are contained in Part 21 and 22 of Ghana Civil
Aviation (ANS) Directives

(3) Where data is made available in accordance with (2), the selection of the aerodrome mapping
data features to be collected shall be made with consideratiom,of the intended applications.

Note - It is intended that the selection of the features to be collecte define operational need.

Note 2. — Aerodrome mapping databases can be provided at one o,
—fine or medium, for cartographic database of aerodromes.

(4) Digital data error detection techniques shall be mission and or storage
of aeronautical data sets.

Note- Detailed specificatio, r detection techniques are contained in the Ghana
Civil Aviation (ANS) Dire

14.2.2
] at an aerodrome reference point shall be
2) int shall be located near the initial or planned geometric centre
of the ally remain where first established.
(3) The post me reference point shall be measured by the Aerodrome

the Authority for verification and onward transmission to the

aeronautical in services in degrees, minutes and seconds.

14.2.3 AERODROME AND RUNWAY ELEVATIONS

(1) The Aerodrome Operator shall ensure that the aerodrome elevation and geoid undulation
at the aerodrome elevation position shall be measured to the accuracy of one-half metre or
foot and reported to the Authority for verification and onward transmission to the
aeronautical information services.

(2) For an aerodrome used by international civil aviation for non-precision approaches, the
elevation and geoid undulation of each threshold, the elevation of the runway end and any
significant high and low intermediate points along the runway shall be measured to the
accuracy of one-half metre or foot and reported to the Authority for verification and onward
transmission to the aeronautical information services.

(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 shall be
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measured to the accuracy of one-quarter metre or foot and reported to the Authority for
verification and onward transmission to the aeronautical information services.

AERODROME REFERENCE TEMPERATURE

The Aerodrome Operator shall ensure that an aerodrome reference temperature shall be
determined for an aerodrome in Degrees Celsius.

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

AERODROME DIMENSIONS AND RELATED INFORMATION

The Aerodrome Operator shall ensure that the follo
described, as appropriate, for each facility provided on

ing data shall be measured or

a) runway — true bearing to one-hundredth of a deg ion number, length,
width, displaced threshold location to the nearest me
type of runway and, for a precision approach runway
obstacle free zone when provided;

b) (i) strip

(i) runway end safety area} length, tre or foot, surface

type; and
(iif) stopways
(iv) arresting syste and description;

c)
d)
e)
f) h procedures, marking and lighting of runways, taxiways and
nce and control aids on taxiways and aprons, including taxi-
bars, and location and type of visual docking guidance
g) uency of any VOR aerodrome checkpoint;

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

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

The geographical coordinates of each threshold shall be measured and reported to
Authority for verification and onward transmission to the aeronautical information
services Section in degrees, minutes, seconds and hundredths of seconds.

The geographical coordinates of appropriate taxiway centre line points shall be measured
and reported to the Authority for verification and onward transmission to the aeronautical

information services Section in degrees, minutes, seconds and hundredths of seconds.

The geographical coordinates of each aircraft stand shall be measured and reported to the
Authority for verification and onward transmission to the aeronautical information
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services Section in degrees, minutes, seconds and hundredths of seconds.

(5) The geographical coordinates of obstacles in Area 2 (the part within the aerodrome
boundary) and in Area 3 shall be measured and reported to the Authority for verification
and onward transmission to the aeronautical information services Section in degrees,
minutes, seconds and tenths of seconds. In addition, the top elevation, type, marking and
lighting (if any) of obstacles shall be reported to the aeronautical information services.

Note. —Further guidance can be found in PANS-AIM (Doc 10066) Appendices 1 and 8 provide
requirements for obstacle data determination in Areas 2 and 3.

14.2.6 STRENGTH OF PAVEMENTS?2
Applicable until 27 November 2024.

(1) The Aerodrome Operator shall ensure that bearing str of a pavement is determined.
(2) The bearing strength of a pavement intended for aircraft @
5 700 kg shall be made available using the Aircraft Clas

maximum allowable tire

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

Note. — The standard procedures for determining the ACN of an aircraft are given in the Aerodrome
Design Manual (Doc 9157), Part 3. For convenience several aircraft types currently in use have
been evaluated on rigid and flexible pavements founded on the four subgrade categories in
14.2.6(6)b) below and the results tabulated in that manual.

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

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

2 Applicable until 27 November 2024 - New provisions to be substituted shall come into force on 28th
November 2024 and are as per the attached schedule
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b)

c)

d)
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Pavement type for ACN-PCN determination:
Code

Rigid pavement R
Flexible pavement F
Note.— If the actual construction is composite or non-standard, include a note to that

effect (see example 2 below).

Subgrade strength category:
Code

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

Medium sn:engrh: characterized by K = 80 MN/m’ and representing a range in K of 60 to B
120 MN/m” for nigid pavements. and by CBR = 10 and representing a range m CBR of 8 to

13 for flexible pavements.

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

for flexible pavements.

Ultra low strength: characterized by K = 20 MN/m® and representing all K values below D
25 MN/m’ for rigid pavements. and by CBR = 3 and representing all CBR values below 4 for

flexible pavements.

Maximion allowable five pressure category:

Unlimited: no pressure limit W

High: pressure limited to 1.75 MPa X

Medium: pressure limited to 1.25 MPa

Low: pressure limited to 0.50 MPa Z
Note— See Note 3 to 10.2.1 where the pavement is used by aivcraft with tire pressures in

the upper categories.

Evaluation method:
Code

Technical evaluation; representing a specific study of the pavement characteristics and T
application of pavement behaviour technology.

Using aircraft experience: tepresenting a knowledge of the specific type and mass of aircraft U
satisfactorily being supported under regular use.

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

Example 1. — If the bearing strength of a rigid pavement, resting on a medium strength subgrade,
has been assessed by technical evaluation to be PCN 80 and there is no tire pressure limitation, then
the reported information would be:

PCNS80/R/B/W/T

Example 2. — If the bearing strength of a composite pavement, behaving like a flexible pavement
and resting on a high strength subgrade, has been assessed by using aircraft experience to be PCN
50 and the maximum tire pressure allowable is 1.25 MPa, then the reported information would be:

PCN50/F/A/Y/U

Note. — Composite construction.

Example 3. — If the bearing strength of a flexible pavement, resting on a medium strength subgrade,

14 - 26



NOVEMBERZ2018 GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
PART 14 - Design and Operations of Aerodromes

has been assessed by technical evaluation to be PCN 40 and the maximum allowable tire pressure
is 0.80 MPa, then the reported information would be:

PCN 40 /F /B /0.80 MPa /T

Example 4. — If a pavement is subject to a B747-400 all-up mass limitation of 390 000 kg, then
the reported information would include the following note.

Note. — The reported PCN is subject to a B747-400 all-up mass limitation of 390 000 kg.

(7) Aircraft whose ACN is higher than the PCN shall be accepted if PCN <ACN <1.1 for PCN
(Code F) or 1.05 for PCN (Code R) and the number of Movements is less than 5% of the
total annual number of aircraft movements. These overload movements shall not, however,
be permitted on pavements which show signs of weakness or breakage or where the
resistance of the pavement and its foundation may be impaired by water. In the case of
overloading, the aerodrome operator shall check at lea§tyonce a year the condition of the
pavements and the operating criteria in overload, since(e ive repetition of overloads
may severely shorten the duration Road service or requi pairs. In other cases,
acceptance shall be subjected to the authorization of t
aeronautical study.

Note. — Guidance method for regulating ov
Manual (Doc 9157), Part 3.

nd in the Aerodrome Design

(8) The bearing strength of a p
less than 5 700 kg shall

orting the followinginformation:
() maximum allo

(b) maximum allow

Example: 4

14.2.7
9 all ensure that bearing strength of a pavement is determined.
(10) The bearing stre a pavement intended for aircraft of apron (ramp) mass greater than

5 700 kg shall be made available using the Aircraft Classification Rating — Pavement
Classification Rating (ACR-PCR) method by reporting all of the following information:

a) the pavement classification Rating (PCR);
b) pavement type for ACR-PCR determination;

c) subgrade strength category;

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

e) evaluation method.

Note.— Guidance on reporting and publishing of PCRs is contained in the Aerodrome Design Manual
(Doc 9157,

3 Applicable until 27 November 2024 - New provisions to be substituted shall come into force on 28th
November 2024 and are as per the attached schedule

14 - 27



NOVEMBERZ2018 GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES

Part 3).

PART 14 - Design and Operations of Aerodromes

(11) The pavement classification rating (PCR) reported shall indicate that an aircraft with an
aircraft classification rating (ACR) equal to or less than the reported PCR can operate on
the pavement subject to any limitation on the tire pressure, or aircraft all-up mass for
specified aircraft type(s).

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

(12) The ACR of an aircraft shall be determined in accordance with the standard procedures
associated with the ACR-PCR method.

Note.— The standard procedures for determining the ACR of an aircraft are given in the Aerodrome Design
Manual (Doc 9157), Part 3. For convenience, dedicated software is available on the ICAO website for
computing any aircraft ACR at any mass on rigid and flexible pavements for the four standard subgrade
strength categories detailed, (14)(a) below.

(13) For the purposes of determining the ACR, the behavior of a pavement shall be classified
as equivalent to a rigid or flexible construction.

grade strength category,
be reported using

(14) Information on pavement type for ACR-PCR determina
maximum allowable tire pressure category and evaluatio
the following codes:
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a)

b)

c)

d)
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Pavement type for ACN-PCN determination:

Code
Rigid pavement R
Flexible pavement F
Note.— If the actual construction is composite or non-standard, include a note to that
effect (see example 2 below).
Subgrade strength category:
Code

High strength: characterized by K = 150 MN/m’ and representing all K values above A

120 MN/m” for rigid pavements. and by CBR = 15 and representing all CBR values above

13 for flexible pavements.

Medium sh:engfh: characterized by K = 80 MN/m’ and representing a range in K of 60 to B

120 MN/m’ for ngid pavements. and by CBR = 10 and representing a range in CBR of 8 to

13 for flexible pavements.

Low strength: characterized by K = 40 MN/m® and representing a range in K of 25 to C

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

for flexible pavements.

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

25 MN/m’ for rigid pavements. and by CBR = 3 and representing all CBR values below 4 for

flexible pavements.
Maximion allowable fire pressure category:

Code
Unlimited: no pressure limit W
High: pressure limited to 1.75 MPa X
Medium: pressure limited to 1.25 MPa Y
Low: pressure limited to 0.50 MPa Z
Note— See Note 3 to 10.2.1 where the pavement is used by aivcraft with tive pressures in
the upper categories.
Evaluation method:
Code

Technical evaluation: representing a specific study of the pavement characteristics and T
application of pavement behaviour technology.

Using aircraft experience: representing a knowledge of the specific type and mass of aircraft U
satisfactorily being supported under regular use.

Note. ng examples illustrate how pavement strength data are reported under

the ACN-PCN method.

Example 1. — If the bearing strength of a rigid pavement, resting on a medium strength subgrade,
has been assessed by technical evaluation to be PCN 80 and there is no tire pressure limitation, then
the reported information would be:

PCNS80O/R/B/W/T

Example 2. — If the bearing strength of a composite pavement, behaving like a flexible pavement
and resting on a high strength subgrade, has been assessed by using aircraft experience to be PCN
50 and the maximum tire pressure allowable is 1.25 MPa, then the reported information would be:

PCN50/F/A/Y/U

Note. — Composite construction.

Example 3. — If the bearing strength of a flexible pavement, resting on a medium strength subgrade,
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has been assessed by technical evaluation to be PCN 40 and the maximum allowable tire pressure
is 0.80 MPa, then the reported information would be:

PCN 40 /F /B /0.80 MPa /T

Example 4. — If a pavement is subject to a B747-400 all-up mass limitation of 390 000 kg, then
the reported information would include the following note.

Note. — The reported PCN is subject to a B747-400 all-up mass limitation of 390 000 kg.

(15) Aircraft whose ACN is higher than the PCN shall be accepted if PCN <ACN <1.1 for PCN
(Code F) or 1.05 for PCN (Code R) and the number of Movements is less than 5% of the
total annual number of aircraft movements. These overload movements shall not, however,
be permitted on pavements which show signs of weakness or breakage or where the
resistance of the pavement and its foundation may be impaired by water. In the case of
overloading, the aerodrome operator shall check at least once a year the condition of the
pavements and the operating criteria in overload, sincg excessive repetition of overloads
may severely shorten the duration Road service or req ensive repairs. In other cases,
acceptance shall be subjected to the authorization of ome operator after an
aeronautical study.

Note. — Guidance method for regulating ovg ] Aerodrome Design
Manual (Doc 9157), Part 3.

(a maximum allow: aircraft mass; and
(b) maximum allowable tire pressure.

Example: 4 000 kg/0.50

eter check locations shall be established by the Aerodrome
ubject to approval by the Authority.

(2) A pre-fli i all be located on an apron.

Note 1. — L 'ght altimeter check location on an apron enables an altimeter check to be made prior
to obtaining taxi clearance and eliminates the need for stopping for that purpose after leaving the apron.

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

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

14.2.9 DECLARED DISTANCES

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

a) take-off run available;

b) take-off distance available;
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c) accelerate-stop distance available; and

d) landing distance available.

14.2.10 CONDITION OF THE MOVEMENT AREA AND RELATED FACILITIES

(1) The Aerodrome Operator shall ensure that information on the condition of the movement
area and the operational status of related facilities shall be provided to the aeronautical
information services Section, and similar information of operational significance to the air
traffic services units, to enable those units to provide the necessary information to arriving
and departing aircraft. The information shall be kept up to date and changes in conditions
reported without delay.

Note. — The nature, format and conditions of the information to be provided are specified in the PANS-AIM (Doc
10066) and the PANS-ATM (Doc 4444). Specific procedures pertgifiing to works in progress on the movement

(2) The condition of the movement area and the operational sge facilities shall be
monitored by the Aerodrome Operator, and reports on ma S significance
affecting aircraft and aerodrome operations shall be provide ake appropriate

inspections ent area shall be carried out each day at least once where the
code number is 1 or 2 and at least twice where the code number is 3 or 4.

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

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

(4) Personnel assessing and reporting runway surface conditions required in (2) and 14.2.10
shall be trained and have the required competence that meets criteria set by the Authority.

Note. — Guidance on criteria is included in the GCAA Advisory Circular on Operational Safety
Competence Requirements (AC-AD-031) and the Airport Services Manual (Doc 9137), Part 8,
Chapter?7.
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RUNWAY SURFACE CONDITION (S) FOR USE IN THE RUNWAY CONDITION REPORT

The Aerodrome Operator shall assess and report through a runway condition code
(RWYCC) and a description using the following terms:

(@) Dry

(b) WET

() STANDING WATER

(@ CHEMICALLY TREATED
© LOOSE SAND

The Aerodrome Operator shall ensure that information that a runway or portion thereof
may be slippery when wet shall be made available to the Authority.

Note.1 — The determination that a runway or portion thereof may be slippery when wet is not
based solely on the friction measurement obtained using a continuous friction measuring device.
Supplementary tools to undertake this assessment are described in GCAD Part 27. Further
guidance can be found in the Airport Services Manual (D 7), Part 2.

Note 2.— The runway surface conditions are those conditionSfor w by means of the methods
described in the AC 14-037 Global reporting format for rugway sup gndition reporting.
Further guidance can be found in the PANS-Aerodromes (Do v can derive
appropriate aeroplane performance.

Note 3.— The conditions, either singly or in
which the effect on aeroplane performan
specific runway condition code.

Note 4.— The terms CHEMICALLY TREATEI appear in the aeroplane
performance section but are used in the situc pn of the runway condition
report.

ombination with othek observations, are criteria for

ic to allow assignment of a

The Aerodrome Operato i ation that a runway or portion thereof is
wet shall be made avail

Notification shall be giv the friction level of a paved runway or
portion thereof is less t that specified by the Authority in accordance with 14.10.2.3.

Note 3. { ated in a NOTAM includes specifying which portion of the runway
is below inimum friction fevel and its location on the runway.

The Aerodrome erator shall ensure that whenever an operational runway is
contaminated, an assessment of the contaminated depth and coverage over each third of
the runway shall be made and reported.

Note.— Further guidance on the procedures on depth and coverage reporting are found in the
PANS-Aerodromes (Doc 9981).

DISABLED AIRCRAFT REMOVAL
Each Aerodrome operator shall, upon request, provide aircraft operators with the
telephone or telex number(s) of the office of the aerodrome coordinator of operations for

the removal of an aircraft disabled on or adjacent to the movement area.

Every aerodrome operator shall publish information concerning its capability to remove an
aircraft disabled on or adjacent to the movement area.

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

Note. — See 14.9.3 for information on disabled aircraft removal services.

RESCUE AND FIREFIGHTING

The Aerodrome Operator shall ensure that information concerning the level of protection
provided at an aerodrome for aircraft rescue and firefighting purposes is published.

Note. — See 14.9.2 for information on rescue and firefighting services.

The level of protection normally available at an aerodrome shall be expressed in terms of
the category of the rescue and firefighting services as described in 14.9.2 and in
accordance with the types and amounts of extinguishing agents normally available at the
aerodrome.

Changes in the level of protection normally available at an aerodrome for rescue and
firefighting shall be notified to the air traffic services Segtion and aeronautical information
services Section to enable those Sections to provide th ary information to arriving
and departing aircraft. When such a change has been e above units shall be
advised accordingly.

Any modification shall be expressed in terms of the ne e rescue and
firefighting service available at the aerod

VISUAL APPROACH SLOPE INDICATOR

The Operator shall ensure i i ncerning a visual approach
to the Authority:

(@) associated runway

r an AT-VASIS, PAPI or APAPI installation,
are installed, i.e,, left or right, shall be given;

rallel to the runway centre line, the angle of
splacement, i.e., left or right, shall be indicated;

gle(s). For a T-VASIS or an AT-VASIS this shall be angle ©
igure 5-18 and for a PAPI and an APAPI this shall be angle
2, respectively as in Figure 5-20; and

s) over the threshold of the on-slope signal(s). For a T-VASIS or
an AT-VASIS this shall be the lowest height at which only the wing bar(s) are visible;
however, the additional heights at which the wing bar(s) plus one, two or three fly-
down light units come into view may also be reported if such information would be of
benefit to aircraft using the approach. For a PAPI this shall be the setting angle of the
third unit from the runway minus 2’, i.e.,, angle B minus 2’, and for an APAPI this shall
be the setting angle of the unit farther from the runway minus 2’, i.e., angle A minus
2.

14.2.15 COORDINATION BETWEEN AERONAUTICAL INFORMATION SERVICES AND

M

AERODROME OPERATOR

To ensure that aeronautical information services Section obtains information to enable
them to provide up-to-date pre-flight information and to meet the need for in-flight
information, arrangements shall be made between aeronautical information services
Section and aerodrome Operator responsible for aerodrome services to report to the
responsible aeronautical information services unit, with a minimum of delay:
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(3 information on the status of certification of aerodromes and aerodrome conditions
(ref. 14.1.4, 14.2.9, 14.2.10, 14.2.11 and 14.2.12);

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

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

(2) Due account of the time needed by the AIS Section for the preparation, production and
issue of relevant material for publication, shall be taken into consideration before
introducing changes to the air navigation system. To ensure timely provision of the
information to AIS, close coordination between those services concerned shall be required.

(3) Predetermined, internationally agreed AIRAC effective dates in addition to 14 days’
postage time shall be observed by the Aerodrome Qperator when submitting the raw
information or data to aeronautical information
Changes to aeronautical information that affect or computer-based
navigation systems which qualify to be notified b : ical Information
Regulation and Control (AIRAC) system, as specified hana Civil
Aviation (ANS) Directives.

Section in respect of

Note - Detailed specifications concerning ned in PANS-AIM (Doc
10066), Chapter 6.

(4) The aerodrome services re i aeronautical information and
aeronautical data to th on services Section shall do that while

considering accuracy a ired to meet the needs of the end-
user of aeronautical dat

Note 1. - Specification y and integrity classification of aerodrome-

S-AIM (Doc 10066), Appendix 1.

OTAM is contained in Part 15 of the Ghana Civil

distributed by the AIS at least 42 days in advance of the AIRAC
e of reaching recipients at least 28 days in advance of the effective

Note 4. - the predetermined internationally agreed AIRAC common effective dates
at intervals of days and guidance for the AIRAC use are contained in the Aeronautical
Information Services Manual (Doc 8126, Chapter 2).

14 - 34



NOVEMBERZ2018 GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES

PART 14 - Design and Operations of Aerodromes

14.3 PHYSICAL CHARACTERISTICS

14.3.1
0
(@

()

2)

(5)

RUNWAYS
Number and Orientation of Runways

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

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

Note. — Guidance on how to address noise problems is provided in GCAD Part 16 and further
guidance can be found in the Airport Planning Manual (Doc 9184), Part 2, and in Guidance on
the Balanced Approach to Aircraft Noise Management (Doc 9829).

Choice of maximum permissible crosswind compo
of paragraph (1), under normal circumstances there s

suant to the provisions
nding or take-off of

(a) 37 km/h (20 kt) in the case of aerop is 1500m or
over, except that when poor ru owing to an insufficient
longitudinal coefficient of frictic 0 some frequency, a
crosswind component not exceedi § ould be assumed;

(b) 24 km/h (13 kt) in the ce field length is 1200m or
up to but not includi

() 19 km/h (10 kt) i reference field length is less than 1
200 m

n of data to
wind di

used for the calculation of the usability
ution statistics that extend over as long a
an five years. The observations used shall be

all ensure that the runway threshold shall be located at the
less operational considerations justify the choice of another
cation shall be subject to the approval of the Authority.

extremity
location which ju

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

Actual Length of Runways

Primary runway. Except as provided in (c) below, the Aerodrome Operator shall ensure
that the actual runway length to be provided for a primary runway shall be adequate to
meet the operational requirements of the aeroplanes for which the runway is intended and
shall be not less than the longest length determined by applying the corrections for local
conditions to the operations and performance characteristics of the relevant aeroplanes.
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Width of runways
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Note 1. — This specification does not necessarily mean providing for operations by the critical
aeroplane at its maximum mass.

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

Note 3. — Local conditions that may need to be considered include elevation, temperature,
runway slope, humidity and the runway surface characteristics.

Note 4. — When performance data on aeroplanes for which the runway is intended are not
known, guidance on the determination of the actual length of a primary runway by application
of general correction factors is given in the Aerodrome Design Manual (Doc 9157), Part 1.

Secondary runway. The length of a secondary runway shall be determined similarly to
primary runways except that it need 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 usability factor of at least 95 per cent.

Runways with stopways or clearways. Where a run
clearway, an actual runway length less than that res

is associated with a stopway or
om application of (a) or (b)

above, as appropriate, shall be considered satisfacto such a case any
combination of runway, stopway and clearway provided mpliance with the
operational requirements for take-off and landing of the ae ay is intended

to serve.

(@ The Aerodrome Operator shall ensure t ay shall be notless
than the appropriate dime specified abulation:

Outer Main Gear Wheel Span (OMGWS)

Code Up to but not 45muptobut 6 muptobutnot 9 muptobutnot
number including4.5m  notincluding6m including 9 m including 15 m
i 18m 18 m 23m -
29 23m 23m 30m -
3 30m 30m 30m 45m
4 = - 45 m 45 m

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

Note 1. - The combinations of code numbers and OMGWS for which widths are specified
have been developed for typical aeroplane characteristics.

Note 2. - Factors daffecting runway width are given in the Aerodrome Design Manual (Doc
9157), Part 1.

Note 3. - See 3.2 concerning the provision of runway shoulders, in particular for Code F
aeroplanes with four (or more) engines

(77 Minimum distance between parallel runways

(@ Where parallel non-instrument runways are intended for simultaneous use, the
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minimum distance between their centre lines shall be:

(i) 210 m where the higher code number is 3 or4;

(i) 150 m where the higher code number is 2;and

(iii) 120 m where the higher code number is 1.

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

separation minima are contained in the PANS-ATM (Doc 4444), Part 14, 4.9 and 14.5, 14.5.8,
respectively.

(b) Where parallel instrument runways are intended for simultaneous use subject to
conditions specified in the PANS-ATM (Doc 4444) and the PANS-OPS (Doc 8168),
Volume I, the minimum distance between their centre lines shall be:

(i) 1 035 m for independent parallel approaches;

(i) 915 m for dependent parallel approaches;
(iif) 760 m for independent parallel departures;
(iv) 760 m for segregated parallel operations; excep
um distance:

(A) for segregated parallel opera

at the arrival runway
a minimum of 300 m;

L. may be decreased b

I1. 1 for each 150 m that the arrival runway

arriving aircraft;
es, @ombinations of minimum distances and

ose specified in the PANS-ATM (Doc 4444)
ined that such combinations would not

t runways are contained in the PANS-ATM (Doc 4444), Chapter 6
68), Volume I, Part III, Section 2, and Volume II, Part I, Section 3;
I, Section 3, and relevant guidance is contained in the Manual

(8) Slopes on runways
(@ Longitudinal slopes:

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

(A) 1 per cent where the code number is 3 or 4; and
(B) 2 per cent where the code number is 1 or 2.
(i) Along no portion of a runway shall the longitudinal slope exceed:
(A) 1.25 per cent where the code number is 4, except that for the first and

last quarter of the length of the runway the longitudinal slope should
not exceed 0.8 per cent;
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(B) 1.5 per cent where the code number is 3, except that for the first and
last quarter of the length of a precision approach runway category II or
III the longitudinal slope should not exceed 0.8 per cent; and

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

() Longitudinal slope changes

(i) Where slope changes cannot be avoided, a slope change between two
consecutive slopes shall not exceed:

(A) 1.5 per cent where the code number is 3 or 4; and

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

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

(&) 0.1 per cent per 30 m (minimum radius of cu 00 m) where the

code number is 4;

(B) 0.2 per cent per 30 m (minim ) where the
code number is 3; and

(C) 0.4 per cent per 30 m (minimu
code number is 1 or 2.

( Sight distance:

Where slope changesicannot be avoided, the all be such that there will be an

unobstructed line

to all other points 3 m above the runway
alf the length of the runway where the code

above a runway to all other points 2 m above the runway
ce of at least half the length of the runway where the code

within a
letter is B;

m above a runway to all other points 1.5 m above the runway
stance of at least half the length of the runway where the code

point
letter 1s A.

Note. — Consideration will have to be given to providing an unobstructed line of sight over the
entire length of a single runway where a full-length parallel taxiway is not available. Where
an aerodrome has intersecting runways, additional criteria on the line of sight of the
intersection area would need to be considered for operational safety. See the Aerodrome
Design Manual (Doc 9157), Part1.

(i Distance between slope changes:
Undulations or appreciable changes in slopes located close together along a runway
shall be avoided by the Aerodrome Operator. The distance between the points of

intersection of two successive curves should not be less than:

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

(A) 30 000 m where the code number is 4;

14 - 38



NOVEMBERZ2018

()

(10) Surface

(@

(B)
©

GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
PART 14 - Design and Operations of Aerodromes

15 000 m where the code number is 3; and

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

(i) 45 m; whichever is greater.

Note. — Guidance on implementing this specification is given in Appendix A, Section 4.

Transverse slopes:

(0

(il

To promote the most rapid drainage of water, the Aerodrome Operator shall
ensure that the runway surface shall, if practicable, be cambered except where
a single crossfall from high to low in the direction of the wind most frequently
associated with rain would ensure rapid drainage. The transverse slope shall
ideally be:

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

but in any event shall not exceed 1.5 per cent plicable, nor
be less than 1 per cent except at runway or taxi s where flatter
slopes may be necessary. For e slope on each

Note. — On wet runways with crossy
drainage is apt to be accentuated.

t at an intersection w nother runway or a taxiway where an
even transition should be

is given in the Aerodrome Design Manual (Doc

erodrome Operator shall ensure that a runway shall be
ffic of aeroplanes the runway is intended toserve.

tor shall ensure that the surface of a runway shall be constructed

without irregularities that would impair the runway surface friction characteristics or
otherwise adversely affect the take-off or landing of an aeroplane.

(b) The Aerodrome Operator shall ensure that a paved runway shall be so constructed or
resurfaced as to provide surface friction characteristics at or above the minimum
friction level set by the Authority.

(9 The surface of a paved runway shall be evaluated when constructed or resurfaced to

determine that the surface friction characteristics achieve the design objectives.

(d Measurements of the surface friction characteristics of a new or resurfaced paved

runway shall be made with a continuous friction measuring device using self-wetting

features.

() The average surface texture depth of a new surface shall be not less than 1.0 mm.
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Note 1. — Macrotexture and micro texture are taken into consideration in order to provide the
required surface friction characteristics. Guidance on surface design is given in Attachment A,
Section 8.

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

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

The Aerodrome Operator shall ensure that when the surface is grooved or scored, the
grooves or scorings shall be either perpendicular to the runway centre line or parallel
to non-perpendicular transverse joints, where applicable.

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

14.3.2 RUNWAY SHOULDERS

1

(2)

)

(@ The Aerodrome Operator shall ensure that Runwa

General

aall be provided for a
runway where the code letter is D, E or F.

(b) For aeroplanes with OMGWS fro ncluding 15 m, the runway

shoulders shall extend symmetrica unway so that the overall
width of the runway and its shoulde

drome Operator shall ensure that surface of
be flush with the surface of the runway and

the runway, of supporting the aeroplane without inducing
the aeroplane and of supporting ground vehicles which may
operate on the shoulder.

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

Surface of runway shoulders

(@ The Aerodrome Operator shall ensure that a runway shoulder is prepared or
constructed so as to resist erosion and the ingestion of the surface material by
aeroplane engines.

(b) The Aerodrome Operator shall ensure that runway shoulder for code letter F
aeroplanes should be paved to a minimum overall width of runway and shoulder

of not less than 60 m.

Note. Guidance on surface of runway shoulders is given in the aerodrome design manual (Doc
9157) Part 1.
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14.3.3 RUNWAY TURN PADS
(1) General.

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

R

Figure 3-1. Typical turn pad layout

nd where the
-degree turn of

(b) Where the end of a runway is not served by a taxiway or a taxi
code letter is A, B or C, a runway turn pad s be provided to
aeroplanes.

Note 1. — Such areas may also be useful if 0 reduce taxiing time and
distance for aeroplanes which may not requi

() The Aerodrome Operator sh pad shall be located on either the left
or right side of the runway a y pavement at both ends of the runway and
at some intermedi i ssary.

of the runway tur t exceed 45 degrees.

() The Aerodrome Operator shall ensure that the design of a runway turn pad shall be such that,
when the cockpit of the aeroplane for which the turn pad is intended remains over the turn pad

marking, the clearance distance between any wheel of the aeroplane landing gear and the edge

of the turn pad shall be not less than that given by the following tabulation:

OMGWS
Up to but not 4.5 m up to but not 6muptobutnot 9 mup to butnot
including 4.5 m including 6 m including 9 m including 15 m
Clearance 1.50m 225m 3miPor4m® 4m

a  Ifthe turn pad is intended to be used by geroplanes with a wheel base less than 18 m.
& Ifthe turn pad is intended to be used by geroplanes with a wheel base equal to or
greater than 18 m.

Note. — Wheelbase means the distance from the nose gear to the geometric centre of the main gear.
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Slopes on runway turn pads

The Aerodrome Operator shall ensure that longitudinal and transverse slopes on a runway
turn pad shall be sufficient to prevent the accumulation of water on the surface and
facilitate rapid drainage of surface water. The slopes shall be the same as those on the
adjacent runway pavement surface.

Strength of runway turn pads

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

Note. — Where 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 manoeuvres.

Surface of runway turn pads

() The Aerodrome Operator shall ensure that the surfaceio pad shall not

have surface irregularities that may cause damage to a

so constructedior resurfaced as to provide
djoining runway.

(b) The surface of a runway turn pad s
surface friction characteristics at lea

Shoulders for runway turn p

r shall ensure that
th as is necessary to
eroplane for whi
to the aeroplane

runway turn pads shall be provided with
t surface erosion by the jet blast of
n pad is intended, and any possible

() The Aerodrome Oper;
shoulders of such
the most demandi
foreign object dam

(b) ay turn pad shoulders shall be capable of withstanding the
e aeroplane it is designed to serve without inducing structural
nd to the supporting ground vehicles that may operate on

RUNWAY S

General. The Aerodrome Operator shall ensure that a runway and any associated
stopways shall be included in a strip.

Length of runway strips
The Aerodrome Operator shall ensure that a strip shall extend before the threshold and
beyond the end of the runway or stopway for a distance of at least:

— 60 m where the code number is 2, 3 or 4;

— 60 m where the code number is 1 and the runway is an instrument one;and

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

Width of runway strips

(@ The Aerodrome Operator shall ensure that a strip including a precision approach
runway shall, wherever practicable, extend laterally to a distance of at least:
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(@) The Aerodrome Opera

()

may endanger aeropla
be removed.
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(i) 140 m where the code number is 3 or 4; and
(i) 70 m where the code number is 1 or 2;

on each side of the centre line of the runway and its extended centre line throughout
the length of the strip.

A strip including a non-precision approach runway shall extend laterally to a distance
of at least:

(i) 140 m where the code number is 3 or 4; and
(i) 70 m where the code number is 1 or 2;

on each side of the centre line of the runway and its extended centre line throughout
the length of the strip.

A strip including a non-instrument runway shoul
line of the runway and its extended centre line thr
distance of at least:

d on each side of the centre
length of the strip, to a

(i) 75 m where the code number is 3 or4;
(i) 40 m where the code nu

(iii) 30 m where the code numb

bject situated on a runway strip which
shall be regarded as at tacle and shall, as far as practicable,
Note 1. — See 14.9.9 f«
strips.

ormation regard

siting of equipment and installations on runway

en to the location and design of drains on a runway
to an a ane accidentally running off a runway. Suitably designed
d. For further guidance, see the Aerodrome Design Manual (Doc 9157),

overed storm water conveyances are installed, consideration will
that their structure does not extend above the surrounding ground so
as not to j obstacle. See also Note 1 to 14.3.4.16.

attention needs to be given to the design and maintenance of an open-air
storm water conveyance in order to prevent wildlife attraction, notably birds. If needed, it can be
covered by a net. Procedures on wildlife management are specified in the PANS-Aerodromes (Doc
9981). Further guidance can be found in the Airport Services Manual (Doc 9137), Part 3.
Additional guidance can be found AC 14-012.

No fixed object, other than visual aids required for air navigation or those required for
aircraft safety purposes, and which are sited on the runway strip, and satisfying the
relevant frangibility requirement, shall be permitted on any part of a runway strip of a

precision approach runway delineated by the lower edges of the inner transitional
surfaces.

Note. — See Chapter 4, section 4.1 for characteristics of inner transitional surface

The Aerodrome Operator shall ensure that No mobile object shall be permitted on this
part of the runway strip during the use of the runway for landing or take-off.
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(5) Grading of runway strips
() The Aerodrome Operator shall ensure that:
() That portion of a strip of an instrument runway within a distance of at least:

— 75 m where the code number is 3 or 4; and
— 40 m where the code number is 1 or 2;
from the centre line of the runway and its extended centre line shall provide a graded
area for aeroplanes which the runway is intended to serve in the event of an aeroplane

running off the runway.

Note. — Guidance on grading of a greater area of a strip including a precision approach runway
where the code number is 3 or 4 is given in Appendix A, Section 9.

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

— 75 m where the code number is 3 or4;
— 40 m where the code number is 2;and
— 30 m where the code number is

ine shall provide a graded
e event of an aeroplane

from the centre line of the runway a
area for aeroplanes which the runway
running off the runway.

ay, shoulder or stopway shall
Ider or stopway.

(i) The surface of that pg
be flush with the s

(iv) That portion of a
against blast erosi anding aeroplane from the danger of an
exposed edge.

(a) Longitudinal slopes: A longitudinal slope along that portion of a strip to be graded shall
not exceed:

— 1.5 per cent where the code number is 4;
— 1.75 per cent where the code number is 3; and
— 2 per cent where the code number is 1 or 2.
(b) Longitudinal slope changes: Slope changes on that portion of a strip to be graded
shall be as gradual as practicable and abrupt changes or sudden reversals of slopes

avoided.

() Transverse slopes: Transverse slopes on that portion of a strip to be graded shall be
adequate to prevent the accumulation of water on the surface but should not exceed:
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— 2.5 per cent where the code number is 3 or 4; and
— 3 per cent where the code number is 1 or 2;

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

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

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

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

(7) Strength of runway strips. The Aerodrome Operator 1 ensure that:

(a That portion of a strip of an instrument runway wit e of at least:
— 75 m where the code number is 3 or 4; and
— 40 m where the code number j
hall be so prepared or

n load-bearing capacity
e event of an aeroplane

from the centre line of the runway and
constructed as to minimize hazards a
to aeroplanes which the r
running off the runway.
given in the Aerodrome Design Manual

Note. — Guidance on pfgeparation of runway strip

(Doc 9157), Part 1.

(b) That portion of a s instrument runway within a distance of at

least:

containing a no

or4;

e runway and its extended centre line shall be so prepared or
ize hazards arising from differences in load-bearing capacity
the runway is intended to serve in the event of an aeroplane
running off the runway.
14.3.5 RUNWAY END SAFETY AREAS
(1) General
(a) A runway end safety area shall be provided at each end of a runway strip where:
— the code number is 3 or 4; and
— the code number is 1 or 2 and the runway is an instrument one.

Note. — Guidance on runway end safety areas is given in AC 14-021.

(b) A runway end safety area shall be provided at each end of a runway strip where the
code number is 1 or 2 and the runway is a non-instrument one.
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Dimensions of runway end safety areas

() The Aerodrome Operator shall ensure that a runway end safety area shall extend
from the end of a runway strip to a distance of at least 90 m where:

— the code number is 3 or 4; and
— the code number is 1 or 2 and the runway is an instrument one.
() Where the code number is 1 or 2 and the runway is a non-instrument one, the
Aerodrome Operator shall ensure that the runway end safety area shall extend

from the strip to a distance of 30 m.

If an arresting system is installed, the above length may be reduced, based on the
design specification of the system, subject to acceptance by Authority.

() The width of a runway end safety area shall be at 1 vice that of the associated

runway.

(d The width of arunway end safety area may, wherever f to that of

the graded portion of the associated runway strip.
Objects on runway end safety areas

An object situated on a runway end safety
regarded as an obstacle and shall, as far as

Note. — See 14.9.9 for inform j iti d installations on runway end
safety areas.

Clearing and grading . The Aerodrome Operator shall ensure

that a runway end safet leared and graded area for aeroplanes which

f an aeroplane undershooting or overrunning

ay end safety area does not need to be prepared to the
rip. See, however, 14.3.5.12.

runway end safety area shall be such that no part of the
penetrates the approach or take-off climb surface

(b) Longitudinal slopes: The longitudinal slopes of a runway end safety area shall not
exceed a downward slope of 5 per cent. Longitudinal slope changes shall be as gradual
as practicable and abrupt changes or sudden reversals of slopesavoided.

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

Strength of runway end safety areas. A runway end safety area shall be so prepared or
constructed as to reduce the risk of damage to an aeroplane undershooting or overrunning
the runway, enhance aeroplane deceleration and facilitate the movement of rescue and
firefighting vehicles as required in 14.9.2.34 to 14.9.2.36.

Note. — Guidance on the strength of a runway end safety area is given in AC 14-021. Further
guidance can be found in the Aerodrome Design Manual (Doc 9157), Part 1.
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CLEARWAYS

The Authority shall ensure that no person undertakes any activity within the clear zones
of any aerodrome from both ends of the runways at a distance less than 1000 m by 1000
m from the runway threshold, unless otherwise approved by the Authority based on
aeronautical assessment.

Location of clearways. The Aerodrome Operator shall ensure that the origin of a

clearway shall be at the end of the take-off run available.

Length of clearways. The length of a clearway shall not exceed half the length of the

take-off run available.

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

()
()

Slopes on clearways

(@)

()

75 m for instrument runways; and

Half of the width of the runway strip for non-instru

The ground in a clearway shall not project above a pla
1.25 per cent, the lower limit of this ne being a horiz

() is perpendicular to the vertical pl i i centre line; and

(i) passes through a point located on the the end of the take-off

run available.

Note. — Because of tr
cases the lower limit
elevation of the run
conform with the lowe
are above the clearway

verse or longitudinal slgpes on a runway, shoulder or strip, in certain
the clearway plane spe bove may be below the corresponding
shoulder or strip. lf\is n tended that these surfaces be graded to
it of the clearway planenor is it intended that terrain or objects which
the strip but below the level of the strip be removed
planes.

endanger a

be avoided when the slope on the ground in a
mall or when the mean slope is upward. In such situations, in
rway within a distance of 22.5 m or half the runway width
ch side of the extended centre line, the slopes, slope changes
ay to clearway shall generally conform with those of the
earway is associated.

transition fro
ith which th

n object situated on a clearway which may endanger aeroplanes

in the air shall be regarded as an obstacle and should be removed.

Note. — See 14.9.9 for information regarding siting of equipment and installations on clearways.

STOPWAYS

(1) Width of stopways. The Aerodrome Operator shall ensure that a stopway shall have the

2)

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, shall comply with the specifications of 14.3.1.13 to 14.3.1.19 for
the runway with which the stopway is associated except that:

@)

the limitation in 14.3.1.14 of a 0.8 per cent slope for the first and last quarter of the
length of a runway need not be applied to the stopway; and
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(b) at the junction of the stopway and runway and along the stopway the maximum rate
of slope change may be 0.3 per cent per 30 m (minimum radius of curvature of 10 000
m) for a runway where the code number is 3 or 4.

Strength of stopways. A stopway shall be prepared or constructed so as to be capable, in
the event of an abandoned take-off, of supporting the aeroplane which the stopway is

intended to serve without inducing structural damage to the aeroplane.

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

RADIO ALTIMETER OPERATING AREA

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

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

Width of the area. A radio altimeter operating area sha
the extended centre line of the runway, to a distance of Xce hen special
circumstances so warrant, the distance may be reduced
aeronautical study indicates that such reduction would not @
of aircraft.

avoided. The rate of change
ceed 2 per cent per 30 m.

Note. — Guidance on radi
Manual of All- Weather O

timeter operating . ven in Attachment A, Section 4.3, and in the
tions, (Doc 9365), Section 5.2. Guidance on the use of radio altimeter is

all ensure that taxiways shall be provided to permit the
ace movement of aircraft.

n layout and standardized nomenclature of taxiways is given in the
Aerodrome Design Manual (Doc 9157), Part 2.

Note 2. - See section 5.4.3 for a standardized scheme for the nomenclature of taxiways which may
be used to improve situational awareness and as a part of an effective runway incursion prevention
measure

Note 3. — See Attachment A, Section 22, for specific taxiway design guidance which may assist in
the prevention of runway incursions when developing a new taxiway or improving existing ones
with known runway incursion safety risks.

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

() The design of a taxiway shall be such that, when the cockpit of the aeroplane for which
the taxiway is intended remains over the taxiway centre line markings, the clearance
distance between the outer main wheel of the aeroplane and the edge of the taxiway
shall be not less than that given by the following tabulation:
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OMGWS
Up to but not 4.5 m up to but not 6muptobutnot 9 mup to butnot
including4.5m including 6 m including 9 m including 15 m
Clearance 1.50m 225m 3 m**or 4 m* 4m

On straight portions.

On curved portions if the taxiway is intended to be used by aeroplanes with a wheel base of less
than 18 m.

On curved portions if the taxiway is intended to be used by aeroplanes with a wheel base equal to

or greater than 18 m.

2)

Wheelbase means the distance from the nose gear to the geometric centre of the main gear.

hat a straight portion of a
wing tabulation:

Width of taxiways. The Aerodrome Operator shall e
taxiway shall have a width of not less than that given b

OMGWS
Up to but not 45muptobutnot 6muptobutnot 9 muptobutnot
including4.5m including 6 m including 9 m including 15 m
Taxiway width 75m 105m 15m 23m

Note. — Guidance on width of taxi is given in

rodran Manual (Doc 9157), Part 2.

ensure that changes in direction of
dii of the curves shall be compatible

odrome Operator sh
nd small as possible.

Taxiway curves. The
taxiways shall be as fe
with the manoeuvring
taxiway is intended. Thi
aeroplane re

the outer i

shall be such that, when the cockpit of the
e markings, the clearance distance between

those sp

Note 1 ning taxiways to achieve the wheel clearance specified is illustrated in
Figure es of suitable dimensions is given in the Aerodrome Design Manual
(Doc 9

Note 2. iway centre line markings and lights is specified in 14.5.2.8.6 and
14.5.3.17.1

Note 3. — Compound curves may reduce or eliminate the need for extra taxiway width.
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Location of taxiway centre
line markings (see 5.2.8.6)

Location of taxiway centre
line lights (see 5.3.17.12) ——

Minimum wheel ———
clearance (see 3.9.5)

The figure shows an example of taxiway widening to achieve
the specified wheel clearances on taxiway curves (see 3.9.5).
Guidance material on suitable dimensions is given in the

Aerodrome Design Manual (Doc 9157), Part 2 —==L

Figure 3-2. Taxiway curve

Junctions and intersections. To facilitate oplanes, the Aerodrome
Operator shall ensure that fi tions and intersections of
taxiways with runways, . sign of the fillets shall ensure

that the minimum whe
are manoeuvring thro

oplane datum length when designing fillets. Guidance on
plane datum length are given in the Aerodrome Design

the appropriate dimension specified in Table 3-1, except that
te with lower separation distances at an existing aerodrome
es that such lower separation distances would not
significantly affect the regularity of operations of aeroplanes.

s which may be considered in the aeronautical study is given in AC 14-

007. Further e found in the Aerodrome Design Manual (Doc 9157), Part 2.

Note 2. — ILS and MLS installations may also influence the location of taxiways due to interferences to ILS and
MLS signals by a taxiing or stopped aircraft. Information on critical and sensitive areas surrounding ILS and
MLS installations is contained in Annex 10 — Aeronautical Telecommunications, Volume I — Radio Navigation
Aids, Attachments C and G (respectively).

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

Note 4. — The separation distance between the centre line of an aircraft stand taxilane and an object shown

in Table 3-1, column 13, may need to be increased when jet exhaust wake velocity may cause hazardous
conditions for ground servicing.

Slopes on taxiways
() Longitudinal slopes: The longitudinal slope of a taxiway shall not exceed:

— 1.5 per cent where the code letteris C, D, E or F; and
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— 3 per cent where the code letter is A or B.
(b) Longitudinal slope changes: Where slope changes on a taxiway cannot be avoided,
the transition from one slope to another slope shall be accomplished by a curved

surface with a rate of change not exceeding:

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

— 1 per cent per 25 m (minimum radius of curvature of 2 500 m) where the code
letter is A or B.

Table 3-1. Taxiway minimum separation distances

Taxiway, Aircraft stand
other than taxilane
1axtway  aircraftstand  centre line Aircraft stand

Distance between taxiway centre line
and runway centre line (metres)

centre line taxilane, to aircraft taxilane
totaxiway  centre line stand taxilane centre line
Instrument runways Non-instrument runways centre line to object centre line to object
Code Code number Code number (metres) (metres) (metres) (metres)
letter 1 2 3 4 1 2 3 4
(¢)) @ & & 06 ® O ©®& © (10) an (12 13)
A 775 715 - - 375 415 - - 23 1545 195 12
B 82 82 152 - 42 52 87 - 32 20 285 16.5
C 88 88 158 158 48 58 93 93 +H 26 405 225
D - - 166 166 - - 101 101 63 37 595 335
E - - 1725 1725 - - 1075 1075 76 435 725 40
F - - 180 180 - - 115 115 91 51 875 475

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

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

change in slope on a taxiway cannot be avoided, the
rom any point:

iway, it will be possible to see the whole surface of the taxiway
least 300 m from that point, where the code letter is C, D, E or
— 2 m above the taxiway, it will be possible to see the whole surface of the taxiway

for a distance of at least 200 m from that point, where 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 distance of at least 150 m from that point, where the code letter is A.

(d) Transverse slopes: The transverse slopes of a taxiway shall be sufficient to prevent
the accumulation of water on the surface of the taxiway but shall not exceed:

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

— 2 per cent where the code letter is A or B.
Note. — See 14.3.13.4 regarding transverse slopes on an aircraft stand taxilane.

(7) Strength of taxiways. The Aerodrome Operator shall ensure that strength of a taxiway
shall be at least equal to that of the runway it serves, due consideration being given to the
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fact that a taxiway will be subjected to a greater density of traffic and, as a result of slow
moving and stationary aeroplanes, to higher stresses than the runway it serves.

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

(8) Surface of taxiways

() The Aerodrome Operator shall ensure that the surface of a taxiway shall not have
irregularities that cause damage to aeroplane structures.

(b) The surface of a paved taxiway shall be so constructed or resurfaced as to provide
suitable surface friction characteristics.

(9) Rapid exit taxiways
(a) A rapid exit taxiway shall be designed with a radius of turn-off curve of atleast:

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

— 275 m where the code number is 1 or2;
to enable exit speeds under wet conditions of:

— 93 km/h where the code numbek is 3 or 4; and

described in the A 57), Part 2, in addition to different speed
criteria.

he curve at a rapid exit taxiway shall be
roat in order to facilitate early recognition of

Radius of

L Intersection angle

Figure 3-3. Rapid exit taxiway
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(10) Taxiways on bridges

@

©

14.3.10

&)

14.3.11

&)

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

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

Note. — If aeroplane engines overhang the bridge structure, protection of adjacent areas below the
bridge from engine blast may be required.

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

TAXIWAY SHOULDERS

The Aerodrome Operator shall ensure that straight portio i ere the code
letter is C, D, E or F, shall be provided wi oulders which end symmetrically on each
side of the taxiway so that the overall its shoulders on straight
portions is not less than:

ersections where increased pavement is

TAXIWAY STRIPS

General. The Aerodrome Operator shall ensure that a taxiway, other than an aircraft stand
taxilane, shall be included in a strip.

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

Width of taxiway strips. A taxiway strip shall extend symmetrically on each side of the
centre line of the taxiway throughout the length of the taxiway to at least the distance from

the centre line given in Table 3-1, column 11.

Objects on taxiway strips. The taxiway strip shall provide an area clear of objects which
may endanger taxiing aeroplanes.
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Notel. — See 9.9 for information regarding siting of equipment and installations on taxiway strips.

Note 2. — Consideration will have to be given to the location and design of drains on a taxiway strip
to prevent damage to an aeroplane accidentally running off a taxiway. Suitably designed drain covers
may be required. For further guidance, see the Aerodrome Design Manual (Doc 9157), Part2.

Note 3. — Where open-air or covered storm water conveyances are installed, consideration will have to
be given to ensure that their structure does not extend above the surrounding ground so as not to be
considered an obstacle. See also Note 1 to 14.3.11.6.

Note 4. — Particular attention needs to be given to the design and maintenance of an open-air storm
water conveyance in order to prevent wildlife attraction, notably birds. If needed, it can be covered by
a net. Guidance on wildlife control and reduction can be found in the Airport Services Manual (Doc
9137), Part3.

Grading of taxiway strips. The centre portion of a taxiway strip shall provide a graded
area to a distance from the centre line of the taxiway of not less than that given by the
following tabulation:

— 10.25 m where the OMGWS is up to but no

— 18.50 m where the OMGWS is ding 15 m, where the
code letter is D;

— 19 m where the OMGWS is 9 m uf ilfg 15 m where the code
letter is E; and

— 22 m where t t not including 15 m, where the code
letter is F.

Note --- Guidance i n of‘the taxiway is given in the Aerodrome Design
Manual (Doc 9157)

shall be flush at the edge of the taxiway or shoulder, if provided,
all not have an upward transverse slope exceeding:

1ps where the code letteris C, D, E or F; and
— ips 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
shall not exceed 5 per cent measured with reference to the horizontal.

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

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

Note 2. — The aerodrome RFF procedure would need to consider the location of open-
air storm water conveyances within the non-graded portion of a taxiway strip.
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14.3.12 HOLDING BAYS, RUNWAY-HOLDING POSITIONS, INTERMEDIATE HOLDING
POSITIONS AND ROAD-HOLDING POSITIONS

(1) General

(a) The Aerodrome Operator shall ensure that holding bay(s) shall be provided when the
traffic density is medium or heavy.

(b) A runway-holding position or positions shall be established:
() on the taxiway, at the intersection of a taxiway and a runway; and

(i) at an intersection of a runway with another runway when the former runway is
part of a standard taxi-route.

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

(d An intermediate holding position shall be establis
than a runway-holding position where it is desirable

tany point other

ay a
ecific holding limit.

(e) A road-holding position shall be established at an int
runway.

Section of road with a

(2) Location

(@ The distance between i position established at a
taxiway/runway inter

in the case of a precision approach

runway, such that/a’'holding aircraft or velicle will not interfere with the operation

of radio navigationtaids or penetrate the in ansitional surface.

the positioning of olding positions is given in the Aerodrome

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

Table 3-2. Minimum distance from the runway centre line
to a holding bay, runway-holding position or road-holding position

Code number

Type of runway 1 2 3 4
Non-instrument 30 m 40 m 75 m 75 m
Non-precision approach 40 m 40 m 75 m 75 m
Precision approach category I 60 mP 60 m® 90 mab 90 mb«e
Precision approach categories II and III — — 90 mab 90 mabc
Take-off runway 30 m 40 m 75 m 75 m
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If a holding bay, runway-holding position or road-holding position is at a lower elevation
compared to the threshold, the distance may be decreased 5 m for every metre the bay or
holding position is lower than the threshold, contingent upon not infringing the inner
transitional surface.

This distance may need to be increased to avoid interference with radio navigation aids,
particularly the glide path and localizer facilities. Information on critical and sensitive
areas of ILS and MLS is contained in Annex 10, Volume I, Attachments C and G,
respectively (see also 3.12.6).

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

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

Note 3.— For code number 4 where the width of the inn
surface is more than 120 m, a distancggreater than 90 sary to ensure that
le, a distance of 107.5 100

m is based on an aircraft with a tail héigh ] ] zem the nose to the highest

©

If a holding bay, r iti or road-holding position for a precision
approach runway céde number 4 is at a greater elevation compared to the threshold,
the distance,-speci f er increased 5 m for every metre the
bay or position is

ehicle will not infringe the obstacle free zone,
rface or ILS/MLS critical/sensitive area or

14.3.13
(1) General. perator shall ensure that Aprons shall be provided where
necessary t on- and off-loading of passengers, cargo or mail as well as the
servicing of aircraft without interfering with the aerodrome traffic.
(2) Size of aprons. The total apron area shall be adequate to permit expeditious handling of

the aerodrome traffic at its maximum anticipated density.

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

(4) Slopes on aprons

(a) Slopes on an apron, including those on an aircraft stand taxilane, shall be sufficient to

prevent accumulation of water on the surface of the apron but shall be kept as levelled
as drainage requirements permit.

(b) On an aircraft stand the maximum slope shall not exceed 1 per cent.
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(5) Clearance distances on aircraft stands

() The Aerodrome Operator shall ensure that an aircraft stand shall 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
3m

3m
4.5m
7.5m
7.5m
7.5m

Tmo O w>

(b) When special circumstances so warrant and subject to the approval of the Authority,
these clearances may be reduced at a nose-in aircgaft stand, where the code letter is
D, E or F:

(i) between the terminal, including any fixed pas g, and the nose of

an aircraft; and

(i) over any portion of the stand provided with azimuth guidanc&by a visual

docking guidance system.

Note. — On aprons, consideration also has t@b isionof service roads and
to manoeuvring and storage area for ground equ e wdrome Design Manual (Doc

14.3.14 ISOLATED AIRCRAFT PA

(1) The Aerodrome Opera isplated aircraft parking position shall be
designated, or the aero e control towef shall be advised of an area or areas suitable
n or believed to be the subject of unlawful
s isolation from normal aerodrome activities.

14.4 OBSTACLE RESTRICTION AND REMOVAL

14.4.1 OBSTACLE LIMITATION SURFACES*
(1) Outer horizontal surface

Note. — Guidance on the need to provide an outer horizontal surface and its characteristics is
contained in Ghana Civil Aviation (Aerodrome) Directives Part 27 and the Airport Services Manual
(Doc 9137), Parté.

(2) Conical surface

(a) Description: A surface sloping upwards and outwards from the periphery of the
inner horizontal surface.

4 Note. — See Figure 4-1.
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(b) Characteristics: The limits of the conical surface shall comprise:

(i) a lower edge coincident with the periphery of the inner horizontal surface;
and
(i) an upper edge located at a specified height above the inner horizontal surface.

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

Inner horizontal surface

(a) Description: Inner horizontal surface. A surface located in a horizontal plane above
an aerodrome and its environs.

(b) Characteristics: The radius or outer limits of the inner horizontal surface shall be
measured from a reference point or points established for such purpose.

essarily be circular. Guidance on
he Airport Services Manual

Note. — The shape of the inner horizontal surface need
determining the extent of the inner horizontal surface is c
(Doc 9137), Parteé.

() The height of the inner horizontal surface shall be mea
datum established for such purpose.

Note. — Guidance on determining the elev the Airport Services Manual

(Doc 9137), Part 6
Approach Surface

a escription: roa
(@) Description: App
preceding the thres

lane or combination of planes

(b) Characteristics: T face shall comprise:

ngth, horizontal and perpendicular to the
way and located at a specified distance before

(M

of specified
ine of the

iginating at the ends of the inner edge and diverging uniformly

at a specifi te from the extended centre line of the runway;

an outer edge parallel to the inner edge; and

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

() The elevation of the inner edge shall be equal to the elevation of the midpoint of the
threshold.

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

Note. — See Figure 4-2.

Inner approach surface

(a) Description: Inner approach surface. A rectangular portion of the approach surface
immediately preceding the threshold.
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Characteristics: The limits of the inner approach surface shall comprise:

(i) an inner edge coincident with the location of the inner edge of the approach
surface but of its own specified length;

(i)  two sides originating at the ends of the inner edge and extending parallel to the

vertical plane containing the centre line of the runway; and

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

Transitional
tal
Approach
A
™ Inner horizontal -
Approach Take~off climb
X_ conical — 5 nner horizontal %}L/‘
\'\Transmonal 22 [
Section A-A
Approach _ Transitional
\ Inner horizontal

- N\ * Z
N \(@ >

Section B-B

See Figure 4-2 for inner transitional and balked landing obstacle limitation surfaces and
Attachment B for a three-dimensional view

Figure 4-1. Obstacle limitation surfaces
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—

—

-

Inner approach

landing

\

\.

Inner transitional

e

Balked

Inner transitional landing

Section A-A

Inner transitional \7 Inner horizontal

Balked
landing

Section B-B

Figure 4-2. Inner approach, inner transitional and balked landing obstacle limitation surfaces

(6) TransitionaV

(@

()

Description: Transitional surface. A complex surface along the side of the strip and
part of the side of the approach surface, that slopes upwards and outwards to the inner
horizontal surface.

Characteristics: The limits of a transitional surface shall comprise:

a lower edge beginning at the intersection of the side of the approach surface with
the inner horizontal surface and extending down the side of the approach surface to
the inner edge of the approach surface and from there along the length of the strip
parallel to the runway centre line; and

(M
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(i) an upper edge located in the plane of the inner horizontal surface.
() The elevation of a point on the lower edge shall be:

(i) along the side of the approach surface — equal to the elevation of the approach
surface at that point; and

(i) along the strip — equal to the elevation of the nearest point on the centre line of
the runway or its extension.

Note. — As a result of b) the transitional surface along the strip will be curved if the runway profile is curved, or
a plane if the runway profile is a straight line. The intersection of the transitional surface with the inner
horizontal surface will also be a curved or a straight line depending on the runway profile.

(d The slope of the transitional surface shall be measu
angles to the centre line of the runway.

d in a vertical plane at right

(7) Inner transitional surface5

(a) Description: Inner transitional surface. A surface simils ‘ onal surface
but closer to the runway.

(b) Characteristics: The limits of an inne

(i) i pfoach surface and extending
e inner edge of that surface,
centre line to the inner edge
of the balke n there up the side of the balked landing
surface to t ] ts the inner horizontal surface; and

r approach surface and balked landing surface
elevation of the particular surface at that point; and

ual to the elevation of the nearest point on the centre
ay or its extension.

Note. — the inner transitional surface along the strip will be curved if the runway
profile is cu plane if the runway profile is a straight line. The intersection of the inner
transitional surface with the inner horizontal surface will also be a curved or straight line depending
on the runway profile.

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

(8) Balked landing surface

(a) Description: Balked landing surface. An inclined plane located at a specified
distance after the threshold, extending between the inner transitional surface.

(b) Characteristics: The limits of the balked landing surface shall comprise:

5 Note. — It is intended that the inner transitional surface be the controlling obstacle limitation surface for
navigation aids, aircraft and other vehicles that must be near the runway, and which is not to be penetrated except
for frangible objects. The transitional surface described in 14.4.1.13 is intended to remain as the controlling
obstacle limitation surface for buildings, etc.
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(i) an inner edge horizontal and perpendicular to the centre line of the runway
and located at a specified distance after the threshold;

(i) 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

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

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

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

Take-off climb surface

(a) Description: Take-off climb surface. An inclined pla
the end of a runway or clearway.

ether specified surface beyond

(b) Characteristics: The limits of the take-off climb surfaé

(0

e runway and

(i) 2 g uniformly at a specified

ual”to the highest point on the extended
runway centre line be runway and the inner edge, except that when

a clearwa i i be equal to the highest point on the ground
on th

(d Int take-off flight path, the slope of the take-off climb surface shall
be al plane containing the centre line of therunway.

(e) In th ight path involving a turn, the take-off climb surface shall be
a com ing the horizontal normals to its centre line, and the slope of
the cent he same as that for a straight take-off flight path.

OBSTACLE LIMITATION REQUIREMENTS

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

Non-instrument runways

() The Aerodrome Operator shall establish the following obstacle limitation surfaces for
a non-instrument runway:

— conical surface;
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— inner horizontal surface;
— approach surface; and
— transitional surfaces.

The heights and slopes of the surfaces shall not be greater than, and their other
dimensions not less than, those specified in Table 4-1.

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

Note. — Circumstances in which the shielding principle may reasonably be applied are described
in GCAD Part 27. Further guidance can be found in the Airport Services Manual (Doc 9137), Part
6.

e permitted above the conical
inion of the appropriate
ble object, or after

New objects or extensions of existing objects shall
surface or inner horizontal surface except when,
authority, the object would be shielded by an exis

Existing objects above any of the es required 14.4.2(1) shall as far as
practicable be removed except when i inion of thef@appropriate authority, the

development of an i ent requirement for more stringent
obstacle limitation

sh the following obstacle limitation surfaces for a

’

— transitional surfaces.

The heights and slopes of the surfaces shall not be greater than, and their other
dimensions not less than, those specified in Table 4-1, except in the case of the
horizontal section of the approach surface (see 14.4.2.9).

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

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

(i) the horizontal plane passing through the top of any object that governs
the obstacle clearance altitude/height (OCA/H); whichever is the higher.
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Table 4-1. Dimensions and slopes of obstacle limitation surfaces — Approach runways
APPROACHRUNWAYS
RUNWAY CLASSIFICATION
Pracision approach category
Non-mstrument Non-pracizion approach I Horll
Code number Code rumber Code number Code number
Surface and dimenszions* 1 2 3 4 12 3 4 2 34 34
Y] @ @ @ (O] ® 0] ®) ) (10 an
CONICAL
Slope 5% 3% 5% 3% 5% 3% 5% 5% 5% 3%
Haight 3Sm BSm T5m 100 m 60m T5m 100 m 60m 100m 100m
INNER HORIZONTAL
Haight 45m 45m 4Sm 45m 45m 45m 45m 45m 45m 45m
Radius 2000m 2500m 4000m 4000m 3500m 4000m 4000m 3500m 4000m 4000m
INNER APPROACH
Width — - - - — - - %0m 120 m’ 120 m°
Distance from threchold - - — - - - - 60m 60m 60m
Length - — — - - — - S00m S00m 900 m
Slope 25% 2% 2%
APPROACH
Length of inner edge 60m 80m 150m 150m 140m 280m 280m 140m 280m 280m
Distance from threshold 30m 60m 60m 60m 60m 60m 60m 60m 60m 60m
Divergence (each side) 10% 10% 10% 10% 13% 13% 15% 15% 3% 15%
First section
Length 1600m 2500m 3000m 3000m 2500m 3000m 3000m 3000m 3000m 3000m
Slope 3% 4% 3.33% 25% 333% 2% 2% 25% 2% 2%
Second saction
Length - - - - - 3600m" 3600m" 12000m 3600m” 3600m"
Slope - - - - - 25% 25% 3% 25% 235%
Horizontal zaction
Length - - - - — 8400m" 8400m" - 8400m" 8400m"
Total length - - — - - 15000m 15000m 15000m 15000m 15000m
TRANSITIONAL
Slops 20% 20% 14.3% 14.3% 20% 14.3% 143% 143% 143% 143%
INNER TRANSITIONAL
Slope = = . . = - - 40% 333% 333%
BALKEDLANDING
SURFACE
Length of inmer edze — - — — — —_ - 90m 120 m° 120 m’
Distance from threshold - - - - - - - ¢ 1800m' 1800m'
Drvergence (each side) - - - - - - - 10% 10% 10%
Slope s o — . — - - 4% 333% 333%
z.  All dimensions are measured horizontally unless spacified otherwize. Where the code letter 1s F (Table 1-1), the width 15 increased to 140 m
b.  Vanable length (see4.2.9 0r4.2.17). except for those aerodromes that accommodate a code letter F asroplane
¢, Distance to the end of strip. equipped with digital avionice that provide steering to
d  Orend of nonway whichever is less. maintain an established track during the go-around manceuvra.

Nots.— See Circulars 301 and 345, and Chapter 4 of the
PANS-Aerodvomes, Part I (Doc 9981 ) for firther information.

(d New objects or extensions of existing objects shall not be permitted above an approach
surface within 3 000 m of the inner edge or above a transitional surface except when the
Authority is of the opinion that the new object or extension would be shielded by an
existing immovable object.

Note. — Circumstances in which the shielding principle may reasonably be applied are described in
GCAD Part 27. Further guidance can be found in the Airport Services Manual (Doc 9137), Part 6.

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

Existing objects above any of the surfaces required by 14.4.2.7 shall as far as practicable
be removed except where the Authority is of the opinion that 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 Authority shall ensure that the following obstacle limitation surfaces shall be
established for a precision approach runway category I:

— conical surface;

- Inner horizontal surface;
- Approach surface; and

- Transitional surface.

() The Authority shall ensure that the following ob surfaces shall be

established for a precision approach runway categ

- Inner approach surface;
- Inner transitional surfaces;
- Balked landing surface.

al surface;
ce and inner

roach surface;

acle limitation surfaces for precision approach runways is given
anual (Doc 9137), Part 6.

(d The hei es of the surfaces shall not be greater than, and their other
dimensions not less than, those specified in Table 4-1, except in the case of the

horizontal section of the approach surface (see 14.4.2.17).

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

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

(i) the horizontal plane passing through the top of any object that governs the
obstacle clearance limit;

whichever is the higher.
() Fixed objects shall not be permitted above the inner approach surface, the inner
transitional surface or the balked landing surface, except for frangible objects which

because of their function must be located on the strip. Mobile objects shall not be
permitted above these surfaces during the use of the runway forlanding.
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New objects or extensions of existing objects shall not be permitted above an approach
surface or a transitional surface except when, in the opinion of the Authority, the new
object or extension would be shielded by an existing immovable object.

Note. — Circumstances in which the shielding principle may reasonably be applied are
described in GCAD Part 27. Further guidance can be found in the Airport Services Manual
(Doc 9137), Part 6.

New objects or extensions of existing objects shall not be permitted above the conical
surface and the inner horizontal surface except when, in the opinion of the Authority,
an object would be shielded by an existing immovable object, or after aeronautical
study it is determined that the object would adversely affect the safety or
significantly affect the regularity of operations of 2 Aes.

Existing objects above an approach surface, a transit he conical surface
and inner horizontal surface shall as far as practicable he when, in the

aeronautical study it is determined t adversely affect the safety
or significantly affect the regularity

The Authority shall est i i tion surface for a runway
meant for take-off:

dopted for the take-off climb surface where
h procedural measures adopted to govern the

istics of aeroplanes for which the runway is intended shall be
able to reduce the slope specified in Table 4-2 when critical
e catered to. If the specified slope is reduced, corresponding
of the take-off climb surface shall be made so as to provide
300 m.”

New objects or extensions of existing objects shall not be permitted above a take-of climb
surface except when, in the opinion of the Authority, the new object or extension would
be shielded by an existing immovable object.

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

If no object reaches the 2 per cent (1:50) take-off climb surface, new objects shall be
limited to preserve the existing obstacle free surface or a surface down to a slope of 1.6
percent (1:62.5).

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

7 Note. — When local conditions differ widely from sea level standard atmospheric conditions, it may be advisable
for the slope specified in Table 4-2 to be reduced. The degree of this reduction depends on the divergence between
local conditions and sea level standard atmospheric conditions, and on the performance characteristics and
operational requirements of the aeroplanes for which the runway is intended.
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Table 4-2. Dimensions and slopes of obstacle limitation surfaces

RUNWAYS MEANT FOR TAKE-OFF

Code number
Surface and dimensions® 1 2 Jord
® @ (©) O
TAKE-OFF CLIMB
Length of inner edge 60 m 80m 180 m
Distance from runway end® 30m 60 m 60 m
Divergence (each side) 10% 10% 12.5%
Final width 380m 580m 1200 m
1 800 m®
Length 1600m 2500m 15000 m
Slope 5% 4% 2%4
a.  All dimensions are measured horizontally unless specified otherwise.
b.  The take-off climb surface starts at the end of the clearway if the clearway length exceeds the specified
distance.

¢. 1800 m when the intended track includes changes of heading greater than 15° for operations conducted in
IMC. VMC by night.
d. Seed4224and42.26.

Existing objects that nd above a takefoff climb surface shall as far as practicable be
e Authority, an object is shielded by an
autical study it is determined that the object

significantly affect the regularity of operations

ACLE LIMITATION SURFACES

ny proposed construction works beyond the limits of the
obstacle lim es that extend above a height established by the Authority
without an application for aeronautical study and prior authorization by the Authority.

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 shall be regarded as obstacles,
unless a special aeronautical study indicates that they do not constitute a hazard to
aeroplanes.

OTHER OBJECTS

Objects which do not project through the approach surface but which would nevertheless
adversely affect the optimum siting or performance of visual or non-visual aids shall, as
far as practicable, be removed.

8 Note.- Because of transverse slopes on a strip or clearway, in certain cases portions of the inner edge of the take-
off climb surface may be below the corresponding elevation of the strip or clearway. It is not intended that the strip
or clearway be graded to conform with the inner edge of the take-off climb surface, nor is it intended that terrain or
objects which are above the take-off climb surface beyond the end of the strip or clearway, but below the level of the
strip or clearway, be removed unless it is considered they may endanger aeroplanes. Similar considerations apply
at the junction of a clearway and strip where differences in transverse slopes exist.
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(2) Where following the conduct of an aeronautical study, the Authority is of the opinion that
anything may endanger aeroplanes on the movement area or in the air within the limits of
the inner horizontal and conical surfaces, that object shall be regarded as an obstacle and
shall be removed in so far as practicable.

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

14.5.1 INDICATORS AND SIGNALLING DEVICES

(1) Wind direction indicator

() Application. The Aerodrome Operator shall ensure that an aerodrome shall be
equipped with at least one wind direction indicator.

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

(0 Characteristics

(M

(iif)

The wind direction indicator shall be in the form of a truncated cone made of fabric
and shall have a length of not less than 3.6m and a diameter, at the larger end, of
not less than 0.9m. It shall be constructed so gives a clear indication of the
direction of the surface wind and a general indica ae wind speed. The colour
or colours shall be so selected as to make the wind d dicator clearly visible
and understandable from a height of at least 300rx
Where practicable, a single colour, preferably white
a combination of two colours is r

band 15 m in dia
direction indica
conspicuousnes

support and shall in a colour chosen to give adequate
referably white.

Provision shall b

on indicator shall be in the form of a “T”.

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

(3) Signalling lamp

a) Application. The Aerodrome Operator shall ensure that a signalling lamp shall be
Applicati The Aerod (0] hall h ignalling 1 hall b
provided at any controlled aerodrome in the aerodrome control tower.

(b) Characteristics

)

The Signalling lamp shall be capable of producing red, green and white signals, and
of:
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(A) being aimed manually at any target as required;

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

() transmitting a message in any one of the three colours by Morse Code up to a
speed of at least four words per minute. When selecting the green light, use
shall be made of the restricted boundary of green as specified in Appendix 1,
2.1.2.

() The beam spread shall be not less than 1° nor greater than 3°, with negligible light
beyond 3°. When the signalling lamp is intended for use in the daytime the intensity of
the coloured light should be not less than 6 000 cd.

(4) Signal panels and signal area?®

a shall be located so as to
the horizontal when

(a) Location of signal area. Where applicable, the
be visible for all angles of azimuth above an angle
viewed from a height of 300 m.10

(b) Characteristics of signal area

() The signal area shall be an even h t 9 m square.

14.5.2 The colour of the signal area
panels used, and it sh
wide.MARKINGS

h the colours of the signal
order not less than 0.3 m

14.5.2.1 GENERAL

runways the markings of the more important
e stripe marking, shall be displayed and the
runway/(s) shall be interrupted. The runway side stripe marking
runway may be either continued across the intersection or

1st — precision approach runway;
2nd — non-precision approach runway; and
3rd — non-instrument runway.

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

(2) Colour and conspicuousness

() The Aerodrome Operator shall ensure that all Runway markings shall be white.?

(b) Taxiway markings, runway turn pad markings and aircraft stand markings shall be

9 The inclusion of detailed specifications for a signal area in this section is not intended to imply that one has to be
provided.

10 Note. — The Aerodrome Design Manual (Doc 9157), Part 4, provides guidance on their design.
11 Note. — See 14.5.2.8.7 regarding the manner of connecting runway and taxiway centre line markings.
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yellow.

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

(d At aerodromes where operations take place at night, pavement markings shall be
made with reflective materials designed to enhance the visibility of themarkings.12

(3) Unpaved taxiways. The Aerodrome Operator shall ensure that an unpaved taxiway
shall be provided, so far as practicable, with the markings prescribed for paved

taxiways.

14.5.2.2 Runway designation marking

(1) Application
(a A runway designation marking shall be provided at paved
runway.

(b) A runway designation marking s i as practicable, at the
thresholds of an unpaved runwa

d at a threshold as shown in

(3) Characteristics

(i) A runway desig
th a letter. On a single runway, dual
nways the two-digit number shall be the
f the magnetic North when viewed from the
ore parallel runways, one set of adjacent

preceded by a z

12 Note 1. — It has been found that, on runway surfaces of light colour, the conspicuousness of white markings can
be improved by outlining them in black.
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.

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

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

13 Note. — If the runway threshold is displaced from the extremity of the runway, a sign showing the designation of
the runway may be provided for aeroplanes taking off.
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Figure 5-2. Runway designation, centre line and threshold markings

runways: uLn uRn uLn "R";

_ for flVe para]lel runways: uLn ucn an uLn uRn or uLn uRn uLn ncn “R"; and

— for six parallel runways: “L” “C” “R” “L” “C” “R”.

(iii) The numbers and letters shall be in the form and proportion shown in Figure 5-
3. The dimensions shall be not less than those shown in Figure 5-3, but where the
numbers are incorporated in the threshold marking, larger dimensions shall be
used in order to fill adequately the gap between the stripes of the threshold
marking.

14.5.2.3 Runway centre line marking
(1) Application. A runway centre line marking shall be provided on a paved runway.
(2) Location. A runway centre line marking shall be located along the centre line of the

runway between the runway designation markings as shown in Figure 5-2, except
when interrupted in compliance with 14.5.2.1(1).
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(3) Characteristics
(i) A runway centre line marking shall consist of a line of uniformly spaced stripes and
gaps. The length of a stripe plus a gap shall be not less than 50 m or more than 75
m. The length of each stripe shall be at least equal to the length of the gap or 30 m,
whichever is greater.

(i) The width of the stripes shall be not less than:
— 0.90 m on precision approach category II and III runways;

— 0.45 m on non-precision approach runways where the code number is 3 or 4,
and precision approach category I runways; and

— 0.30 m on non-precision approach runways where the code number is 1 or 2,
and on non-instrument runways.

14.5.2.4 Threshold marking
(1) Application

@

The Aerodrome Operator shall ensure that thresh

14 Note. — The Aerodrome Design Manual (Doc 9157), Part 4, shows a form of marking which has been found
satisfactory for the marking of downward slopes immediately before the threshold.
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Figure 5-3. Form and proportions of numbers and letters
for runway designation markings

6)

marking shall consist of a pattern of longitudinal stripes of
ons disposed symmetrically about the centre line of a runway
ure 5-2 (A) and (B) for a runway width of 45 m. The number of
e in accordance with the runway width asfollows:

Number of
Runway Width Strips
18 m 4
23 m 6
30 m 8
45 m 12
60 m 16

except that on non-precision approach and non-instrument runways 45 m or
greater in width, they may be as shown in Figure 5-2 (C).

(b) The stripes shall extend laterally to within 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
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within a threshold marking there shall be a minimum of three stripes on each
side of the centre line of the runway. Where a runway designation marking is
placed above a threshold marking, the stripes shall be continued across the
runway. The stripes shall be at least 30 m long and approximately 1.80 m wide
with spacings of approximately 1.80 m between them except that, where the
stripes are continued across a runway, a double spacing shall be used to
separate the two stripes nearest the centre line of the runway, and in the case
where the designation marking is included within the threshold marking this
spacing shall be 22.5 m.

(4 Transverse stripe
() 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 shown in Figure 5-4 (B) shall be added to the threshold marking.

(b) A transverse stripe shall be not less than 1.80 g

(5) Arrows

() Where a runway threshold is permanently displace g to Figure
5-4 (B) shall be provided on the portion of the r displaced
threshold.

(b) When a runway threshold is temp¢ normal position, it
shall be marked as shown in Figure all markings prior to the
displaced threshold sh [ Wway centre line marking,

which shall be conv

13 Note 1. — In the case where a thresh or only a short period of time, it has been found
satisfactory to use markers in the form hold marking rather than attempting to paint
this marking on the runway.
Note 2. — When the runway befor
markings, as described in 14.7.1.4,

B N

Temporarily _.
displaced
threshold

h
5
1.2 m mnm —1—
w1 h=10m mnm
e | Transverse
- stri

_amn J “_ !
12 m 3

isplaced threshold or the surface movement of aircraft, closed

-+

pe
5 | 180 m mnm
E cXAE S
) = i Displaced
2 |“ t
1 apr<. w
3 2
=
8 N
= —_ —3 Dimension of
s <+ arrow head
= asin ‘A’
5 |;
Runway Runway
extremity exiremity
A — Temporarily displaced threshold B — Temporarily or permanently
displaced threshold

Figure 5-4. Displaced threshold markings
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14.5.2.5 Aiming point marking

14.5.2.6 Touchdown zone mar

(2) Location

(1) Application

(1) Application

(3 An aiming point marking shall be provided at each approach end of a paved instrument
runway where the code number is 2, 3 or 4.

(b) An aiming point marking shall be provided at each approach end of:
- apaved non-instrument runway where the code number is 3 or 4;
- apaved instrument runway where the code number is1;

when additional conspicuousness of the aiming point is

desirable.

() The aiming point marking shall commence no closer t¢ d than the distance

(b) An aiming point marking shall consis es. The dimensions of
the stripes and the lateral spacing betwe 1l be in accordance with
the provisions of the appropasi - . a touchdown zone marking
is provided, the lateral i 11 be the same as that of the

touchdown zone mar

b) At ing shall be provided in the touchdown zone of a paved non
pre€ision approach o -instrument runway where the code number is 3 or 4 and
add al conspicuous f the touchdown zone is desirable.

Table 5-1. Location and dimensions of aiming point marking

Landing distance available
800 m up to but not 1200 m up to but not
Location and dimensions Less than 800 m including 1 200 m including 2 400 m 2400 m and above
Y @ ® @ ®)]
Distance from threshold to 150m 250m 300m 400 m
beginning of marking
Length of stripe? 30-43m 30-43m 45-60m 45-60m
Width of stripe 4m 6m 6-10 m° 6-10 m®
Lateral spacing between inner 6 m® o9m® 18-225m 18-225m

sides of stripes

a
b.
c.

The greater dimensions of the specified ranges are intended to be used where increased conspicuity is required.

The lateral spacing may be varied within these limits to minimize the contamination of the marking by rubber deposits.

These figures were deduced by reference to the outer main gear wheel span which is element 2 of the aerodrome reference code at Chapter 1,
Table 1-1.
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2) Location and characteristics
(a) A touchdown zone marking shall consist of pairs of rectangular markings symmetrically
disposed about the runway centre line with the number of such pairs related to the
landing distance available and, where the marking is to be displayed at both the
approach directions of a runway, the distance between the thresholds, as follows:
Landing distance available
or the distance between thresholds Pair(s) of markings
less than 900 m 1
900 m up to but not including 1 200 m 2
1 200 m up to but not including 1 500 m 3
1 500 m up to but not including 2 400 m 4
2 400 m or more
(b) A touchdown zone marking shall conform to either of th own in Figure 5-
5. For the pattern shown in Figure 5-5 (A), the marking § than 22.5m
long and 3 m wide. For the pattern shown in Figure 5-5 (B )t each marking
shall be not less than 22.5 m long ang
1.5 m between adjacent stripes. The en the inner sides of the
rectangles shall be equal to that of the & ) e provided. Where an
aiming point marking is not provided, th y en the inner sides of the
rectangles shall correspond Ot the aiming point marking
in Table 5-1 (columns 2 pairs of markings shall be
provided at longitudi i eginni rom the threshold, except that
pairs of touchdown ith or located within 50 m of an aiming
point marking shall
(@) ach runway where the code number is 2, an additional pair of
rovided 150 m beyond the beginning of the
14.5.2.7 Run

marking shall be provided between the thresholds of a paved

re is a lack of contrast between the runway edges and the

shoulders or the surrounding terrain.

(i) A runway side stripe marking shall be provided on a precision approach runway
irrespective of the contrast between the runway edges and the shoulders or the
surrounding terrain.

(2) Location

(8 A runway side stripe marking shall consist of two stripes, one placed along each
edge of the runway with the outer edge of each stripe approximately on the edge of
the runway, except that, where the runway is greater than 60 m in width, the
stripes shall be located 30 m from the runway centre line.

() Where a runway turn pad is provided, the runway side stripe marking shall be
continued between the runway and the runway turn pad.
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Figure 5-5. Aiming point and touchdown zone markings
(illustrated for a runway with a length of 2 400 m or more)

(1) Application. Taxiway centre line marking shall 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.

(2) Taxiway centre line marking shall be provided on a paved taxiway and 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.

(3) Taxiway centre line marking shall be provided on a paved runway when the runway is part
of a standard taxi route and:

(3 there is no runway centre line marking; or
(b) where the taxiway centre line is not coincident with the runway centre line.

(4) Where it is necessary to denote the proximity of a runway-holding position, enhanced
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taxiway centre line marking shall be provided.

Note. — The provision of enhanced taxiway centre line marking may form part of runway
incursion prevention measures.

Where provided, enhanced taxiway centre line marking shall be installed at each taxiway
or runway intersection.

Location. On a straight section of a taxiway the taxiway centre line marking shall be
located along the taxiway centre line. On a taxiway curve the marking shall continue from
the straight portion of the taxiway at a constant distance from the outside edge of the
curve.

Note. — See 3.9.5 and Figure 3-2.

At an intersection of a taxiway with a runway where the taxiway serves as an exit from the
runway, the taxiway centre line marking shall be curved into the runway centre line
marking as shown in Figures 5-6 and 5-26. The taxi centre line marking shall be
extended parallel to the runway centre line marking fo ance of at least 60 m beyond
the point of tangency where the code number is 3 or 4, distance of at least 30 m
where the code number is 1 or 2.

Where provided:
(@ An enhanced taxiway centre line
position Pattern A (as defined in Fig

to 47 m in the directio

om the runway-holding
ings) to a distance of up
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See 5.2.10.1
L and 3.12.2 2
Runway-holding /'
position marking
- pattern A
(See Figure 5-8)
£
i
A
\\V\m\
INTERMEDIATE HOLDING [
POSITION MARKING Rumway-hoking
position marking
- pattern A o
(See Figure 5-8) \ 0sm > e
l\ T
\ !
P 3 \ l
Runway-holding l
Eopsaat:to;nms ) See 5.2.10. -
(See Figure 5-8)
\ 41
g ]

Figure 5-6. Taxiway markings
(Shown with basic runway markings)
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{b) Second hold position
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(c) Intersecting Taxway

(&) 7.5-15cm (Note 1)
@} 15cm

(© 15.-30cm (Note 2) (d) "T" Intersection
'O 15cm

Note 1: Black background for contraston
light-coloured pavements. i _) )_
Note 2: Confinucus yellow centre ine. M e Z{_ e

(a) Dimensions
(e) Between two holding positions

Figure 5-7. Enhanced taxiway centre line marking

(b) If the enhanced taxiway centre line marking intersects another runway-holding
position marking, such as for a precision approach category Il or III runway, that
is located within 47 m of the first runway-holding position marking, the enhanced
taxiway centre line marking shall be interrupted 0.9 m prior to and after the
intersected runway-holding position marking. The enhanced taxiway centre line
marking shall continue beyond the intersected runway-holding position marking
for at least three dashed line segments or 47 m from start to finish, whichever is
greater. See Figure 5-7 (b).

(c) If the enhanced taxiway centre line marking continues through a taxiway/taxiway
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intersection that is located within 47 m of the runway-holding position marking,
the enhanced taxiway centre line marking shall be interrupted

1.5 m prior to and after the point where the intersected taxiway centre line crosses
the enhanced taxiway centre line. The enhanced taxiway centre line marking shall
continue beyond the taxiway/taxiway intersection for at least three dashed line
segments or 47 m from start to finish, whichever is greater. See Figure 5-7 (c).

(d) Where two taxiway centre lines converge at or before the runway-holding position
marking, the inner dashed line shall not be less than 3 m in length. See Figure 5-
7(

() Where there are two opposing runway-holding position markings and the distance
between the markings is less than 94 m, the enhanced taxiway centre line markings
shall extend over this entire distance. The enhanced taxiway centre line markings
shall not extend beyond either runway-holding position marking. See Figure 5-7

(e)-

at least 15 cm in width and
-holding position marking

Characteristics. A taxiway centre line marking sh
continuous in length except where it intersects with
or an intermediate holding position marking as shown

Enhanced taxiway centre line marking shall be as shown

Runway turn pad marking

n pad marking shall be
provided for continuous guid pmplete a 180-degree turn

and align with the runway
Location

(@ The runway turn p
turnpad. The radius ompatible with the manoeuvring capability

s for which the runway turn pad is intended.

(b) arking shall be extended parallel to the runway centre line
at least 60 m beyond the point of tangency where the code

istance of at least 30 m where the code number is 1 or 2
(c) ing shall guide the aeroplane in such a way as to allow a

the runway turn pad marking shall be parallel to the outer edge of
the runway turn pad.

(d The design of the curve allowing the aeroplane to negotiate a 180-degree turn shall be
based on a nose wheel steering angle not exceeding 45 degrees.

(e) The design of the turn pad marking shall 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 the edge of the runway turn pad should
be not less than those specified in 14.3.3.6.

Note. — For ease of manoeuvring, consideration may be given to providing a larger wheel-to edge
clearance for codes E and F aeroplanes. See 14.3.3.7.

Characteristics. A runway turn pad marking shall be atleast 15 cm in width and
continuous in length.
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Runway-holding position marking.

(1) Application and location. Runway-holding position marking shall be displayed along a
runway-holding position.

Note. — See 14.5.4.2 concerning the provision of signs at runway-holding positions.

(2) Characteristics

(@

Note. — An incr
incursion ris

At an intersection of a taxiway and a non-instrument, non-precision approach or take-
off runway, the runway holding position marking shall be as shown in Figure 5- 6,
pattern A.

Where a single runway-holding position is provided at an intersection of a taxiway and
a precision approach category I, II or III runway, the runway-holding position marking
shall be as shown in Figure 5-6, pattern A. Where two or three runway- holding
positions are provided at such an intersection, the runway-holding position marking
closer (closest) to the runway shall be as shown ip§Eigure 5-6, pattern A and the
markings farther from the runway shall be as show e 5-6, patternB.

The runway-holding position marking displayed ; -holding position
established in accordance with 14.3.12.3 shall be as sho e attern A.

Until 26 November 2026, the dimensij
as shown in Figure 5-8, pattern Al (o

position markings shall be
B2), asappropriate.

As of 26 November 2026, the dimension i psition markings shall be
as shown in Figure 5-8, pa

Where increased c
dimensions of run
pattern A2 or patte

picuousness of the nway-holding position is required, the
-holding position_,ma g shall be as shown in Figure 5-8,
2, as appropriat

ness of the run -holding position can be required, notably to avoid
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PATTERN A1: PATTERN A2: PATTERN B1: PATTERN B2:
4 lines and 4 lines and 2lines at 2 lines at
3 spaces at 3 spaces at 0.3 m each 0.3 m each
0.15 m each 0.3 m each 1 spaceat06m 1spaceat1.5m
105m 210 m 1i2m
|<->| '<—+| | > <
s, A8
| i __
4
" I l 09m
pEm | i1
_
Y
] 1
0Sm 08m
| i1 -
| i+
ittty 182438441 03m - »Ne 03m-—p| |
& <4—03m
015 m 0.3m
— — 06m —+|

Figure 5-8. Runway-holding position markings
Note.— Patterns Al and Bl are no longer valid after 2026.

() Where a pattern B runway- i iti i ted on an area where it
would exceed 60 m in

marked on the surfac ay-holding position marking and at equal
intervals of 45 m ma i arks. The letters shall be not less
than 1.8 m high an n 0.9 m beyond the holding position
marking.

f the runway forming part of the standard taxi-
be as shown in Figure 5-8, patternA2.

(@

g position marking shall be displayed along an intermediate

() Where an intermediate holding position marking is displayed at an intersection of two
paved taxiways, it shall be located across the taxiway at sufficient distance from the
near edge of the intersecting taxiway to ensure safe clearance between taxiing aircraft.
It shall be coincident with a stop bar or intermediate holding position lights, where
provided.

(2) Characteristics. An intermediate holding position marking shall consist of a single
broken line as shown in Figure 5-6.
14.5.2.12 VOR aerodrome checkpoint marking.

(1) Application. When a VOR aerodrome checkpoint is established, it shall be indicated by
a VOR aerodrome checkpoint marking and sign.

Note. — See 5.4.4 for VOR aerodrome checkpoint sign.
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1

(2)
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Site selection

Note. — Guidance on the selection of sites for VOR aerodrome checkpoints is given in Annex 10,
Volume I, Attachment E.

Location. A VOR aerodrome checkpoint marking shall be centred on the spot at which
an aircraft is to be parked to receive the correct VOR signal.

Characteristics

(@ A VOR aerodrome checkpoint marking shall consist of a circle 6 m in diameter and
have a line width of 15 cm (see Figure 5-9 (A)).

(b) When it is preferable for an aircraft to be aligned in a specific direction, a line shall be
provided that passes through the centre of the circle on the desired azimuth. The line
shall extend 6 m outside the circle in the desired direction of heading and terminate in
an arrowhead. The width of the line should be 15 cm (see Figure 5-9 (B)).

(9 A VOR aerodrome checkpoint marking shall pre e white in colour but shall

differ from the colour used for the taxiway markin
Note. — To provide contrast, markings may be bordered with
Aircraft stand marking14

Application. Aircraft stand markings sha
on a paved apron.

d parking positions

Location. Aircraft stand mar
clearances specified in 14

n a pave ocated so as to provide the
s the stand marking.

Characteristics
(@) ch elements as stand identification, lead-in
, stop line and lead-out line, as are required
by the lement other parkingaids.
(b) r and or number) shall be included in the lead-in

after the beginning of the lead-in line. The height of the
quate to be readable from the cockpit of aircraft using the

ft stand markings are superimposed on each other in order to
permit e of the apron and it is difficult to identify which stand marking
should be , or safety would be impaired if the wrong marking was followed,
then identification of the aircraft for which each set of markings is intended shall be
added to the stand identification.

Note. — Example: 2A-B747, 2B-F28.

(d Lead-in, turning and lead-out lines shall normally be continuous in length and have a
width of not less than 15 cm. Where one or more sets of stand markings are
superimposed on a stand marking, the lines shall be continuous for the most
demanding aircraft and broken for other aircraft.

(6) The curved portions of lead-in, turning and lead-out lines shall have radii appropriate
to the most demanding aircraft type for which the markings are intended.

() Where it is intended that an aircraft proceed in one direction only, arrows pointing in
the direction to be followed shall be added as part of the lead-in and lead-outlines.

(8 A turn bar shall be located at right angles to the lead-in line, abeam the left pilot
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position at the point of initiation of any intended turn. It shall have a length and width
of not less than 6 m and 15 cm, respectively, and include an arrowhead to indicate the
direction of turn.

Note. — The distances to be maintained between the turn bar and the lead-in line may vary
according to different aircraft types, considering the pilot’s field of view.

(h) If more than one turn bar and or stop line is required, they shall be coded.

() An alignment bar shall be placed so as to be coincident with the extended centre line
of the aircraft in the specified parking position and visible to the pilot during the final
part of the parking manoeuvre. It shall have a width of not less than 15 cm.

Note. — Guidance on the layout of aircraft stand markings is contained in the Aerodrome Design
Manual (Doc 9157), Part 4.

() A stop line shall be located at right angles to the alignment bar, abeam the left pilot
position at the intended point of stop. It shall have a length and width of not less than
6 m and 15 cm, respectively.

Note. — The distances to be maintained between the stop
according to different aircraft types, considering the pilot’s

ead-in line may vary

14.5.2.14 Apron safety lines15
(1) Application

() Apron safety lines shall b
configurations and groun

required by the parking

be located so as to d
raft servicing equipm

(b) Apron safety lines sh
vehicles and other
aircraft.

ine the areas intended for use by ground
c., to provide safe separation from

(2) Characteristi

ements as wing tip clearance lines and service

14.5.2.15

(1) Application. A
a runway.

ding position marking shall be provided at all road entrances to
(2) Location. The road-holding position marking shall be located across the road at the
holding position.

(3) Characteristics. The road-holding position marking shall be in accordance with the
Ghana road traffic Regulations.

14.5.2.16 Mandatory instruction marking16
(1) Application
(@ Where it is impracticable to install a mandatory instruction sign in accordance with

14.5.4.2(1), a mandatory instruction marking shall be provided on the surface of the
pavement.
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(b) Where operationally required, such as on taxiways exceeding 60 m in width, or to assist
in the prevention of a runway incursion, a mandatory instruction sign shall be
supplemented by a mandatory instruction marking.

(2) Location

(@ The mandatory instruction marking on taxiways where the code letter is A, B, C or D
shall be located across the taxiway equally placed about the taxiway centre line and on
the holding side of the runway-holding position marking as shown in Figure 5-10

15 Note. — Guidance on apron safety lines is contained in the Aerodrome Design Manual (Doc 9157), Part 4.

16 Note. — Guidance on mandatory instruction marking is given in the Aerodrome Design Manual (Doc 9157), Part4.

(A). The distance between the nearest edge of the marking and the runway-holding
position marking or the taxiway centre line marking shall be not less than 1 m.

A - Taxiways of code letters A, B, Cor D

- 03-1

1 mmnm

B - Taxiways of code lettersEor F

Figure 5-10. Mandatory instruction marking

(b) The mandatory instruction marking on taxiways where the code letter is E or F shall
be located on both sides of the taxiway centre line marking and on the holding side of
the runway-holding position marking as shown in Figure 5-10 (B). The distance
between the nearest edge of the marking and the runway-holding position marking or
the taxiway centre line marking shall be not less than 1 m.

(c) Except where operationally required, a mandatory instruction marking shall not be

located on a runway.

(3) Characteristics
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A mandatory instruction marking shall consist of an inscription in white on a red
background. Except for a NO ENTRY marking, the inscription shall provide information
identical to that of the associated mandatory instruction sign.

A NO ENTRY marking shall consist of an inscription in white reading NO ENTRY on a
red background.

Where there is insufficient contrast between the marking and the pavement surface,
the mandatory instruction marking shall include an appropriate border, preferably
white or black.

The character height shall be 4 m for inscriptions where the code letter is C, D, E or F,
and 2 m where the code letter is A or B. The inscriptions shall be in the form and
proportions shown in Appendix 3.

The background should be rectangular and extend a minimum of 0.5 m laterally and
vertically beyond the extremities of the inscription.

Information marking!?

Where an information sign would normally be installed is i al to install, as
determined by the appropriate auth©gity, an informatio arking shall be displayed
on the surface of the pavement.

Where operationally required an infa
information marking.

An information (locati
complex taxiway i
addition of a taxiw

or direction) mar
sections and where
ocation marking c

an inscription in yellow upon a black background, when it replaces or
supplements a location sign; and

(i) an inscription in black upon a yellow background, when it replaces or
supplements a direction or destination sign.

Where there is insufficient contrast between the marking background and the
pavement surface, the marking shall include:

() ablack border where the inscriptions are in black; and
(i) a yellow border where the inscriptions are in yellow.

The character height shall be 4 m. The inscriptions shall be in the form and
proportions shown in Appendix 3.

7 Note. — Guidance on information marking is contained in the Aerodrome Design Manual (Doc 9157), Part4.
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14.5.3 LIGHTS
14.5.3.1 GENERAL
14.5.3.1.1 LIGHTS WHICH MAY ENDANGER THE SAFETY OF AIRCRAFT

(1) No person shall install or use a non-aeronautical ground light near an aerodrome which
might endanger the safety of aircraft without prior authorization from the Authority.

(2) Where following the conduct of an aeronautical safety risk assessment, the Authority is of
the opinion that the non-aeronautical ground light poses a danger to aircraft, the non-
aeronautical ground light shall be extinguished, screened or otherwise modified so as to
eliminate the source of danger.

14.5.3.1.2 LASER EMISSIONS WHICH MAY ENDANGER THE SAFETY OF AIRCRAFT18

s shall be established around
s effects of laser emitters:

(1) The Authority shall establish the following protecte
aerodromes to protect the safety of aircraft against the

— a laser-beam free flight zone (LFFZ)
— alaser-beam critical flight zone (LCFZ)

— alaser-beam sensitive flight zo

LLasar-beam
Sonsitiva
flight Zone

Laser-beam
|critical
flight zone

Aerodrom’g
raference
point

To be determined by
local asrodrome
operations

Laser-beam
frea flight
SOnNne

Note — The dimensions indicated are given as guidance only.

Figure 5-11. Protected flight zones

8 Note 1.- Figures 5-11, 5-12 and 5-13 may be used to determine the exposure levels and distances that adequately
protect flightoperations.

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. Laser emitters 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 (MPE) unless such emission has been notified to the authority and permission obtained.
Note 3.- The protected flight zones are established in order to mitigate the risk of operating laser emitters in the vicinity of
aerodromes.

Note 4. - Further guidance on how to protect flight operations from the hazardous effects of laser emitters is contained in
the Manual on Laser Emitters and Flight Safety (Doc 9815).

Note 5. - See also Annex 11 — Air Traffic Services, Chapter 2.
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Figure 5-12. Multiple runway,las ight zone
PROTECTED FLIGHT ZONES
Elevation

>

Laser-beam sensitive flight zone
100 pW/eny’

To be deterrmined by
local aerodrome operations
To be determined by
local aerodrome operations

>l

-
'

.. L 1.l il | 3 L) | ! -

g Laser-beam critical flight zone 2

E Mot 117177 &

g g

o™ o~
Y y
A £ — E A
3 | - Laser-beam free flight zone o0 |
§< ——— 50 nWicm® 2< |
y T y

Tobe 5600m | 3700m Tobe
determined |<—>|<—>| determined
u 18500 m L 13500 m L -

> ot >
Ll

Aerodrome reference point {ARP)

v
2N

Figure 5-13. Protected flight zones with indication of maximum
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14.5.3.1.3 LIGHTS WHICH MAY CAUSE CONFUSION

Where the Authority is of the opinion that a non-aeronautical ground light, by reason of
its intensity, configuration or colour, might prevent, or cause confusion in the clear
interpretation of aeronautical ground lights, it shall extinguish, screen or otherwise modify
the said ground light so as to eliminate such a possibility. In particular, attention shall be
directed to a non-aeronautical ground light visible from the air within the areas described
hereunder:

(8 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: as in a), except that the length should be
at least 3 000 m.

() Instrument runway — code number 1; and ng@
approach area.

instrument runway: within the

14.5.3.1.4 ELEVATED APPROACH LIGHTS

ing structures shallbe frangible except that, in

the threshold:

(1) Elevated approach lights and their supp
that portion of the approach lighting sys
() where the height of a supporting struc frangibility requirement
shall apply to the top 12 m¢unly; and

(b) where a supporting cture is surroundediby non-frangible objects, only that part of
the structure that e ds above the surrounding objects shall be frangible.

(2) When an approach li structure is not in itself sufficiently

conspicuous, it shall be

fixture or supp@rting
itably marked.

y and taxiway lights shall be frangible. Their height shall be
clearance for propellers and for the engine pods of jet aircraft.

urface of runways, stopways, taxiways and aprons shall be so
designed an withstand being run over by the wheels of an aircraft without
damage either to the aircraft or to the lights themselves.

(2) The temperature produced by conduction or radiation at the interface between an installed
inset light and an aircraft tire shall not exceed 160°C during a 10-minute period of
exposure.

Note. — Guidance on measuring the temperature of inset lights is given in the Aerodrome Design
Manual (Doc 9157), Part 4.

14.5.3.1.7 LIGHT INTENSITY AND CONTROL
(1) The intensity of runway lighting shall be adequate for the minimum conditions of visibility

and ambient light in which use of the runway is intended, and compatible with that of the
nearest section of the approach lighting system when provided.
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Note 1. — 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 intensity as these could give a pilot a false
impression that the visibility is changing during approach.

Note 2. — 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 intensity, it will 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 whole, to ensure
that the relative light intensities are suitably matched to the same end. (Guidance can be found in
the Aerodrome Design Manual (Doc 9157), Part4).

Where a high-intensity lighting system is provided, a suitable intensity control shall be
incorporated to allow for adjustment of the light intensity to meet the prevailing conditions.

Separate intensity controls or other suitable methods shall be provided to ensure that the
following systems, when installed, can be operated at compatible intensities:

— approach lighting system;
— runway edge lights;
— runway threshold lights;
— runway end lights;
— runway centre line lights;

— runway touchdow

On the perimeter of an
A2-1to A2-10, the maxi
minimum lig

the main beam in Appendix 2, Figures
lue shall not be greater than three times the
ccordance with Appendix 2, collective notes

light intensity

ectangle defining the main beam in Appendix 2,
maximum light intensity value shall not be greater than three
tensity value measured in accordance with Appendix 2,
12 to A2-21, Note 2.

Application. The Aerodrome Operator shall ensure that at an aerodrome provided with
runway lighting and without a secondary power supply, sufficient emergency lights shall
be conveniently available for installation on at least the primary runway in the event of
failure of the normal lighting system.

Note. — Emergency lighting may also be useful to mark obstacles or delineate taxiways and apron
areas.

Location. When installed on a runway the emergency lights shall, as a minimum, conform
to the configuration required for a non-instrument runway.

Characteristics. The colour of the emergency lights shall conform to the colour
requirements for runway lighting, except that, 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.
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14.5.3.3 AERONAUTICAL BEACONS

14.5.3.3.1 APPLICATION

(1) Where operationally necessary an aerodrome beacon or an identification beacon shall be
provided by the Aerodrome Operator at each aerodrome intended for use at night.

(2) The operational requirement shall be determined having regard to the requirements of the
air traffic using the aerodrome, the conspicuousness of the aerodrome features in relation
to its surroundings and the installation of other visual and non-visual aids wuseful in
locating the aerodrome.

14.5.3.3.2 AERODROME BEACON

An aerodrome beacon shall 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) it is difficult to locate the aerodrome from the air due to i ghts or terrain.
14.5.3.3.2.1 Location

(1) The aerodrome beacon shall be located on
ambient background lighting.

he agrodrome in an area of low

(2) The location of the bea
significant directions a

e beacon is not shielded by objects in
approaching to land.

14.5.3.3.2.2 Characteristic

(1) The aerodro

al flashes shall be from 20 to 30 per minute.
by beacons at land aerodromes shall be green,

an elevation of not more than 1° to an elevation determined by
the appropri to be sufficient to provide guidance at the maximum elevation at
which the beacon is intended to be used, and the effective intensity of the flash shall be
not less than 2 000 cd.

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.

14.5.3.3.3 IDENTIFICATION BEACON
14.5.3.3.3.1 Application

The Aerodrome Operator shall ensure that an identification beacon shall be provided at an
aerodrome which is intended for use at night and cannot be easily identified from the air
by other means.
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14.5.3.3.3.2 Location

0

@

The identification beacon shall be located on the aerodrome in an area of low ambient
background lighting.

The location of the beacon shall be such that the beacon is not shielded by objects in
significant directions and does not dazzle a pilot approaching to land.

14.5.3.3.3.3 Characteristics

0

14.5.3.4

14.5.3.4.1 Application

(1)

An identification beacon at a land aerodrome shall show at all angles of azimuth. The
vertical light distribution shall extend upwards from an elevation of not more than 1°to
an elevation determined by the appropriate authority to be sufficient to provide guidance
at the maximum elevation at which the beacon is intended to be used, and the effective
intensity of the flash shall be not less than 2 000 cd.

Note. — At locations where a high ambient background lighti
intensity of the flash may be required to be increased by a fa

evel cannot be avoided, the effective
0 a value of 10.

An identification beacon shall show flashing-green at
yellow at a water aerodrome.

ome and flashing-

The identification characters shall be tra ational Morse Code.

The speed of transmission shall be beé
corresponding range of duration of the Mo

APPROACH LIGHTING SYSTEMS

Non-instrum Where physi€ally practicable, a simple approach lighting
system as in 14.5.3.4.2 to 14.5.3.4.9 shall be provided to serve a non- instrument

and intended for use at night, except when the
ndition ood visibility and sufficient guidance is provided by
system can also provide visual guidance by day.
: —Where physically practicable, a simple approach

runway is used only in conditions of good visibility or sufficient
y other visual aids.

runway, ex
guidance is pro

Note. — It is advisable to consider the installation of a precision approach category I lighting
system or to the addition of a runway lead-in lighting system.

Precision approach runway category I: — Where physically practicable, a precision
approach category I lighting system as specified in 14.5.3.4.10 to 14.5.3.4.21 shall be
provided to serve a precision approach runway category I.

Precision approach runway categories II and III: — A precision approach category II and

III lighting system as specified in 14.5.3.4.22 to 14.5.3.4.39 shall be provided to serve a
precision approach runway category II or III.
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14.5.34.2 Simple approach lighting system

14.5.3.4.2.1 Location

1

(6)

A simple approach lighting system shall consist of a row of lights on the extended centre
line of the runway extending, whenever possible, over a distance of not less than 420 m
from the threshold with a row of lights forming a crossbar 18 m or 30 m in length at a
distance of 300 m from the threshold.

The lights forming the crossbar shall be as nearly as practicable in a horizontal straight
line at right angles to, and bisected by, the line of the centre line lights. The lights of the
crossbar shall be spaced so as to produce a linear effect, except that, when a crossbar of
30 m is used, gaps may be left on each side of the centre line. These gaps shall be kept to
a minimum to meet local requirements and each shall not exceed 6 m.

Note 1. — 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.

Note 2. — See Attachment A, Section 12, for guidance on installa

The lights forming the centre line shall be placed at longit
that, when it is desired to improve the guidance, an inter
innermost light shall be located either 6 30 m from the
longitudinal interval selected for the cen ights.

60 m, except
1ay be used. The
areshold, depending on the

If it is not physically possible to provide a g for a distance of 420 m
from the threshold, it shall b lude the crossbar. If this is
not possible, the centre li nded as faf¥as practicable, and each centre

line light shall then co
system having a cross
provided at 150 m fro

t 3 m in length. Subject to the approach
hold, an additional crossbar may be

imuth antenna shall protrude through the plane

of ithin a distance of 60 m from the centre line of the system; and
(b) no cated within the central part of a crossbar, or a
cen ne barrette (nottheir extremities) shall be screened from an approaching

Any ILS or th antenna protruding through the plane of the lights shall be
treated as an obstacle and marked and lighted accordingly.

14.5.3.4.2.2 Characteristics

0

The Aerodrome Operator shall ensure that the lights of a simple approach lighting system
shall be fixed lights and the colour of the lights shall be such as to ensure that the system
is readily distinguishable from other aeronautical ground lights, and from extraneous
lighting if present. Each centre line light shall consist of either:

(a) asingle source; or

(b) a barrette at least 3 m in length.

Note 1. — When the barrette as in b) is composed of lights approximating to point sources, a spacing
of 1.5 m between adjacent lights in the barrette has been found satisfactory.
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Note 2. — It may be advisable to use barrettes 4 m in length if it is anticipated that the simple approach
lighting system will be developed into a precision approach lighting system.

Note 3. — At locations where identification of the simple approach lighting system is difficult at night
due to surrounding lights, sequence flashing lights installed in the outer portion of the system may
resolve this problem.

(2)  Where provided for a non-instrument runway, the lights shall show at all angles in azimuth
necessary to a pilot on base leg and final approach. The intensity of the lights shall be
adequate for all conditions of visibility and ambient light for which the system has been
provided.

(3) Where provided for a non-precision approach runway, the lights shall show at all angles
in azimuth necessary to the pilot of an aircraft which on final approach does not deviate
by an abnormal amount from the path defined by the non-visual aid. The lights shall be
designed to provide guidance during both day and night in the most adverse conditions of
visibility and ambient light for which it is intended that the system should remain usable.

14.5.3.4.3 Precision approach category I lighting syst

14.5.3.4.3.1 Location

(1) A precision approach category I lighting f lights on the

extended centre line of the runway exten , over a distance of 900 m
from the runway threshold with a row o 30 m in length at a
distance of 300 m from the runway thresho
Note. — The installation of an a 900 m in length may result in
operational limitations on th ance can bé{found in Aerodrome Design Manual
Doc 9157.

(2) The lights forming the as practicable in a horizontal straight
line at right angles to, e of the centre line lights. The lights of the

crossbar shal

inear effect, except that, gaps may be left on
hall be kept to a minimum to meet local

The lights fo tre line shall be placed at longitudinal intervals of 30 m with the
innermost light located 30 m from the threshold.

(4) The system shall lie as nearly as practicable in the horizontal plane passing through the
threshold, provided that:

(@ no object other than an ILS or MLS azimuth antenna shall protrude through the plane
of the approach lights within a distance of 60 m from the centre line of the system;
and

(b) no light other than a light located within the central part of a crossbar, or a centre
line barrette (not their extremities) shall be screened from an approaching aircraft.
Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be
treated as an obstacle and marked and lighted accordingly.
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14.5.3.4.3.2 Characteristics

0

©

The centre line and crossbar lights of a precision approach category I lighting system shall
be fixed lights showing variable white. Each centre line light position shall consist of either:

a) a single light source in the innermost 300 m of the centre line, two light sources in
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 ofeither:

a) a single light source; or

b) a barrette.

The barrettes shall be at least 4 m in length. When
approximating to point sources, the lights shall be unifor
more than 1.5 m.

are composed of lights
intervals of not

If the centre line consists of barrettes a
barrette shall be supplemented by a flash such lighting is considered
unnecessary considering the character
meteorological conditions.

Each flashing light as descri
g toward the threshold to the innermost
ircuit shall be such that these lights can

ed in 14.5.3.4.14 a) or 14.5.3.4.15 a),
provided at 300 m from the threshold shall
750 m from the threshold. The lights forming
icable in a horizontal straight line at right angles
e of the centre line lights. The lights shall be spaced so as to
t that, gaps may be left on each side of the centre line. These
to meet local requirements and each shall not exceed 6

bars described in 14.5.3.4.19 are incorporated in the system,
the outer ends o crossbars shall lie on two straight lines that either are parallel to the
line of the centre line lights or converge to meet the runway centre line 300 m from
threshold.

The lights shall be in accordance with the specifications of Appendix 2, Figure A2-1. Note.

— The flight path envelopes used in the design of these lights are given in Attachment A, Figure
A-6.
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14.5.3.4.4 Precision approach category II and III lighting system

14.5.3.4.4.1 Location

1

The approach lighting system shall consist of a row of lights on the extended centre line of
the runway, extending, wherever possible, over a distance of 900 m from the runway
threshold. In addition, the system shall have two side rows of lights, extending 270 m from
the threshold, and two crossbars, one at 150 m and one at 300 m from the threshold, all
as shown in Figure 5-14.

Where the serviceability level of the approach lights specified as maintenance objectives in
14.10.5.7 can be demonstrated, 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 5-15.

Note. — The length of 900 m is based on providing guidance for operations under category I, I and III
conditions. Reduced lengths may support category Il and Il operations but may impose limitations on
category I operations.

The lights forming the centre line shall be placed at longit als of 30 m with the

innermost lights located 30 m from the threshold.

The lights forming the side rows shall placed on each\side of the¥centre line, at a
longitudinal spacing equal to that of the with the first light located
30 m from the threshold. Where the serv ach lights specified as
maintenance objectives in 14.10.5.7 can be orming the side rows
may be placed on each side of,the centre li¥ spacing of 60 m with the
first light located 60 m fro . ing (or gauge) between the
innermost lights of the si :

22.5 m, and preferably all be equal to that of the touchdown

zone lights.

reshold shall extend on both sides of the centre
line lig e centre line.

istance of 300 m from the threshold consists of lights as

in 14.5.3.4.31 b or 14.5.3.4.32 b), additional crossbars of lights shall be
d 750 m from the threshold.
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erviceability levels of the lights specified as maintenance
emonstrated

Where the additional crossbars described in (7) are incorporated in the system, the outer
ends of these crossbars shall lie on two straight lines that either are parallel to the centre
line or converge to meet the runway centre line 300 m from the threshold.

The system shall lie as nearly as practicable in the horizontal plane passing through the
threshold, provided that:

a) no object other than an ILS or MLS azimuth antenna shall protrude through the
plane of the approach lights within a distance of 60 m from the centre line of the

system; and

b) no light other than a light located within the central part of a crossbar, or a centre
line barrette (not their extremities) shall be screened from an approaching aircraft.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be
treated as an obstacle and marked and lighted accordingly.
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14.5.3.4.4.2 Characteristics

0

The centre line of a precision approach category II and III lighting system for the first 300
m from the threshold shall consist of barrettes showing variable white, except that, where
the threshold is displaced 300 m or more, the centre line may consist of single light sources
showing variable white. Where the serviceability level of the approach lights specified as
maintenance objectives in 14.10.5.7 can be demonstrated, the centre line of a precision
approach category II and III lighting system for the first 300 m from the threshold may
consist of either:

a) barrettes, where the centre line beyond 300 m from the threshold consists of
barrettes as described in 14.5.3.4.32 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 14.5.3.4.32 b),
with the innermost single light source located 30 m and the innermost barrette
located 60 m from the threshold; or

c) single light sources where the threshold is displat more; all of which

shall show variable white.
Beyond 300 m from the threshold each centre line light po nsist of either:
a) a barrette as used on the inner 30

b) two light sources in the central 300
the outer 300 m of the tre line; al

d three light sources in
variable white.

Where the serviceability
14.10.5.7 can be demo
position may consist o

ts specified as maintenance objectives in
om the threshold each centre line light

a) a barrette; or
1 show variable white.

m in length. When barrettes are composed of lights
ces, the lights shall be uniformly spaced at intervals of not

If the c 0 m from the threshold consists of barrettes as described in
a), each barrette beyond 300 m shall be supplemented by a
ere such lighting is considered unnecessary considering the
characteristics of the system and the nature of the meteorological conditions.

Each flashing light as described in 14.5.3.4.34 shall be flashed twice a second in sequence,
beginning with the outermost light and progressing toward the threshold to the innermost
light of the system. The design of the electrical circuit shall be such that these lights can
be operated independently of the other lights of the approach lighting system.

The side row shall consist of barrettes showing red. The length of a side row barrette and
the spacing of its lights shall be equal to those of the touchdown zone lightbarrettes.

The lights forming the crossbars shall be fixed lights showing variable white. The lights
shall be uniformly spaced at intervals of not more than 2.7 m.

The intensity of the red lights shall be compatible with the intensity of the whitelights.

The lights shall be in accordance with the specifications of Appendix 2, Figures A2-1 and

A2-2.
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VISUAL APPROACH SLOPE INDICATOR SYSTEMS

Application

(1) A visual approach slope indicator system shall be provided to serve the approach to a
runway whether or not the runway is served by other visual approach aids or by non-
visual aids, where one or more of the following conditions exist:

@)

()

the runway is used by turbojet or other aeroplanes with similar approach guidance
requirements;

the pilot of any type of aeroplane may have difficulty in judging the approach due to:
() 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) misleading information such as is produced b
runway slopes;

ptive surrounding terrain or

physical conditions at either end of t iOhs hazard in the event
of an aeroplane undershooting or overrt C

terrain or prevalent m ical cond

subjected to unusual ulence during appteach.
PN
NN I B N\ N
| |
u u L L1
EE Em mE g = mm [ 1]
- -
| |
| |
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T-VASIS AT-VASIS PAPI APAPI

FIGURE 5-16. VISUAL APPROACH SLOPE INDICATOR SYSTEMS

(2) The standard visual approach slope indicator systems shall consist of the following:

@)

()

T-VASIS and AT-VASIS conforming to the specifications contained in 14.5.3.5.7 to
14.5.3.5.23 inclusive;

PAPI and APAPI systems conforming to the specifications contained in 14.5.3.5.24 to
14.5.3.5.41 inclusive; as shown in Figure 5-16.
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PAPI, T-VASIS or AT-VASIS shall be provided where the code number is 3 or 4 when one
or more of the conditions specified in 14.5.3.5.1 exist.

Note- As of 1 January 2020, the use of T-VASIS and AT-VASIS as standard visual approach slope
indicator systems shall be discontinued.

PAPI or APAPI shall be provided where the code number is 1 or 2 when one or more of
the conditions specified in 14.5.3.5.1 exist.

Where a runway threshold is temporarily displaced from the normal position and one or
more of the conditions specified in 14.5.3.5.1 exist, a PAPI shall be provided except that
where the code number is 1 or 2 an APAPI may be provided.

14.5.3.5.2 T-VASIS AND AT-VASIS

)

(2)

Description

() The T-VASIS shall consist of twenty light units
runway centre line in the form of two wing bars o
longitudinal lines of six lights, as shown in Figure 5-

metrically disposed about the
units each, with bisecting

(b) The AT-VASIS shall consist of ten light units arranged o ple’si nway in the
form of a single wing bar of four light units with a bis itidinal line of six
lights.

() The light units shall be constructed a
an aeroplane during an approach will:

when above the ap

Note. — The siting of T-VASIS will provide, for a 3° slope and a nominal eye height over the threshold
of 15 m (see 14.5.3.5.7 and 14.5.3.5.20), a pilot’s eye height over threshold of 13 m to 17 m when only
the wing bar lights 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 more fly-down lights visible. The pilot’s
eye height over the threshold is then of the following order:

Wing bar lights and one fly-down light visible 17 m to 22 m
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Wing bar lights and two fly-down lights visible 22 m to 28 m
Wing bar lights and three fly-down lights visible 28 m to 54 m.

(3) Characteristics of the light units

@
()

The systems shall be suitable for both day and night operations.

The light distribution of the beam of each light unit shall be of fan shape showing over
a wide arc in azimuth in the approach direction. The wing bar light units shall produce
a beam of white light from 1°54’ vertical angle up to 6° vertical angle and a beam of red
light from 0° to 1°54’ vertical angle. The fly-down light units shall produce a white beam
extending from an elevation of 6° down to approximately the approach slope, where it
shall have a sharp cut-off. The fly-up light units shall produce a white beam from
approximately the approach slope down to 1°54’ vertical angle and a red beam below a
1°54’ vertical angle. The angle of the top of the red beam in the wing bar units and fly-
up units may be increased to comply with 14.5.3.5.22.

The light intensity distribution of the fly-down, win d fly-up light units shall be

as shown in Appendix 2, Figure A2-22.

VA

INSTALLATION TOLERANCES
The appropriate authority may:

a) vary the nominal eye height over the threshold of the
on-slope signal between the limits of 12 m and 16 m,
except in cases where a standard ILS glide path and/or
MLS minimum glide path is available; the height over
threshold should be varied to avoid any conflict
between the visual approach slope indications and the
usable portion of the ILS glide path andor MLS

|
|‘

90m =I
|
| |
FLY-DOWN UNITS —]

; glide path indications;

b) vary the longitudinal distance between individual light
units or the overall length of the system by not more
than 10 per cent;

- on ™
= 4—»‘ ¢) vary the lateral displacement of the system from the
£r) 24 m runway edge by not more than =3 m;
>
: | £
Y _ EE Em % | WING Note,— The system must be symmetrically displaced
A [ 2 BAR about the runway centre line.
£
€ Eg
2 ©o N o d) where there is a longitudinal slope of the ground,
v = adjust the longitudinal distance of a light unit to
7 u compensate for its difference in level from that of the

threshold: and

e) where there is a transverse slope in the ground, adjust
the longitudinal distance of two light units or two wing
bars to compensate for the difference in level between
them as necessary to meet the requirements of 3.3.3.17.

90m

The distance between the wing bar and the threshold is
based on an approach slope of 3° to a level runway with a
nominal eve height over the threshold of 15 m. In practice,
the threshold to wing bar distance is determined by:

280 m
»la

|

|

a) the selected approach slope;
b) the longitudinal slope of the runway; and

¢) the selected nominal eye height over the threshold.

e 90m

|

| |

|——————— FLY-UPUNITS

THRESHOLD

Figure 5-17. Siting of light units for T-VASIS
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The colour transition from red to white in the vertical plane shall be such as to appear
to an observer, at a distance of not less than 300 m, to occur over a vertical angle of not
more than 15’.

At full intensity the red light shall have a Y coordinate not exceeding 0.320.

A suitable intensity control shall be provided to allow adjustments to meet the prevailing
conditions and to avoid dazzling the pilot during approach andlanding.

The light units forming the wing bars, or the light units forming a fly-down or a fly-up
matched pair, shall be mounted so as to appear to the pilot of an approaching aeroplane
to be substantially in a horizontal line. The light units shall be mounted as low as
possible and shall be frangible.

The light units shall be so designed that deposits of condensation, dirt, etc., on optically
transmitting or reflecting surfaces shall interfere to the least possible extent with the
light signals and shall in no way affect the elevatien of the beams or the contrast
between the red and white signals. The constructio e light units shall be such as
to minimize the probability of the slots being wholly @ blocked by snow or ice
where these conditions are likely to be encountered.

The approach slope shall be appropriate e by the aer@planes using the approach.
When the runway on which a T-VASIS isip : guippe ith an ILS and/or MLS,
the siting and elevations of the visual approach slope

conforms as closely as p S and/or the minimum glide

The elevation of the
be the same. The ele
wing bar, and that o

its on both sides of the runway shall
of the fly-up light unit nearest to each
am of the flydown light unit nearest to each
nd to the approach slope. The cut- off angle

p of the red light beams of the wing bar and fly-up light
ring an approach, the pilot of an aeroplane to whom the
light units are visible would clear all objects in the approach
area by a any such light did not appear red.

The azimuth spread of the light beam shall 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
aeronautical study indicates that the object could adversely affect the safety of
operations.

The extent of the restriction shall be such that the object remains outside the confines
of the light beam.

Note. — See 14.5.3.5.42 to 14.5.3.5.46 concerning the related obstacle protection surface.

14 - 105



GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES

NOVEMBER 2018

PART 14 - Design and Operations of Aerodromes

14.5.3.5.3 PAPI AND APAPI

(1) Description

(@

(2) Siting. The
19, subject to t

The PAPI system shall consist of a wing bar of four sharp transition multi-lamp (or
paired single lamp) units equally spaced. The system shall be located on the left side of
the runway unless it is physically impracticable to do so.

Note. — Where a runway is used by aircraft 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.

The APAPI system shall consist of a wing bar of two sharp transition multi-lamp (or
paired single lamp) units. The system shall be located on the left side of the runway
unless it is physically impracticable to do so.

Note. — Where a runway is used by aircraft 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.

The wing bar of a PAPI shall be constructed and arr:
making an approach will:

uch a manner that a pilot

() when on or close to the approach slope, see the two
and the two units farthest from the runway as white

(i) when above the approach slope, s i he runway as red and the
three units farthest from the runwa
slope, see all the units as white; an

(i) when below the ap
the runway as w ; and when further below the approach
its as red.

slope, see all the

The wing bar of an
pilot making an app

be located as in the basic configuration illustrated in Figure 5-
ation tolerances given therein. The units forming a wing bar shall

be mounted so as to appear to the pilot of an approaching aeroplane to be substantially in a
horizontal line. The light units shall be mounted as low as possible and shall be frangible.

(3) Characteristics of the light units

@
()

The system shall be suitable for both day and night operations.

The colour transition from red to white in the vertical plane shall be such as to appear
to an observer, at a distance of not less than 300 m, to occur within a vertical angle of
not more than 3’.

At full intensity the red light shall have a Y coordinate not exceeding 0.320.

The light intensity distribution of the light units shall be as shown in Appendix 2, Figure
A2-23.
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Note. — See the Aerodrome Design Manual (Doc 9157), Part4, for additional guidance on the
characteristics of light units.

Suitable intensity control shall be provided so as to allow adjustment to meet the
prevailing conditions and to avoid dazzling the pilot during approach andlanding.

Each light unit shall be capable of adjustment in elevation so that the lower limit of the
white part of the beam may be fixed at any desired angle of elevation between 1°30’ and
at least 4°30’ above the horizontal.

The light units shall be so designed that deposits of condensation, dust, dirt, etc., on
optically transmitting or reflecting surfaces shall interfere to the least possible extent
with the light signals and shall not affect the contrast between the red and white signals
and the elevation of the transition sector.
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Typical APAPI wing bar

INSTALLATION TOLERANCES

Where a PAPI or APAPI is installed on a runway not
equipped with an ILS or MLS, the distance D) shall be
calculated to ensure that the lowest height at which a pilot
will see a correct approach path indication (Figure 3-20,
angle B for a PAPI and angle A for an APAPI) provides the
wheel clearance over the threshold specified in Table 3-2 for
the most demanding amongst aeroplanes regularly using the
runWay.

Where a PAPI or APAPI is installed on a runway equipped
with an ILS and/or MLS, the distance D shall be calculated
to provide the optimum compatibility between the visual and
non-visual aids for the range of eye-to-antenna heights of
the aeroplanes regularly using the runway. The distance
shall be equal to that between the threshold and the effective
origin of the ILS glide path or MLS minimum glide path, as
appropriate, plus a correction factor for the variation of eye-
to-antenna heights of the aeroplanes concerned. The
correction factor is obtained by multiplying the average eye-
to-antenna height of those aeroplanes by the cotangent of
the approach angle. However, the distance shall be such that
in no case will the wheel clearance over the threshold be
lower than that specified in column (3) of Table 3-2.

Note.— See Section 3.2.5 for specifications on aiming point

marking. Guidance on the harmonization of PAPI, ILS and/or
MLS signals is contained in the Aerodrome Design Manual
(Doc 9137), Part 4.

¢) If awheel clearance, greater than that specified in a) above
is required for specific aircraft, this can be achieved by
increasing D).

d) Distance D; shall be adfusted to compensate for differences
in elevation between the lens centres of the light units and
the threshold

e) To ensure that units are mounted as low as possible and to
allow for any transverse slope, small height adjustments of
up to 5 cm between units are acceptable. A lateral gradient
not greater than 1.25 per cent can be accepted provided it
is uniformly applied across the units.

f) A spacing of 6 m (£1 m) between PAPI units should be used
on code numbers I and 2. In such an event, the inner PAPI
unit shall be located not less than 10 m (=1 m) from the
runway edge.

Note.— Reducing the spacing between light units results in
a reduction in usable range of the system.

g) The lateral spacing between APAPI units may be increased
to 9 m (£l m) if greater range is required or later
conversion to a full PAPI is anticipated. In the latter case,
the inner APAPI unit shall be located 15 m (=1 m) from the
runway edge.

Figure 5-19. Siting of PAPI and APAPI
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PAPIWING BAR THRESHOLD

The height of the pilot's eye above the aircraft's ILS glide path/MLS antenna varies with the type of
aeroplane and approach attitude. Harmonization of the PAPI signal and ILS glide path and/or MLS
minimum glide path to a point closer to the threshold may be achieved by increasing the on-course
sector from 20" to 30". The setting angles for a 3° glide slope would then be 2°25’', 2°45', 3°15" and
3°35".

A—3° PAPI ILLUSTRATED

| |
APAPIWING BAR THRESHOLD

B—3° APAPI ILLUSTRATED

Figure 5-20. Light beams and angle of elevation setting of PAPI and APAPI
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Figure 5-20. Light beams and angle of elevation setting of PAPI and APAPI

Table 5-2. Wheel clearance over threshold for PAPI and APAPI

Table 5-2.  'Wheel clearance over threshold for PAPI and APAPI

Eve-to-wheel height of aeroplane Desired wheel clearance Minimum wheel clearance
in the approach configuration® (metres)™ (metres)*
(1) 2 (3)
up to but not mcluding 3 m 6 3
3 m up to but not including 5 m 9 4
5 mup to but not including 8 m 9 5
8 mup to but not including 14 m 9 6

In selecting the eye-to-wheel height group. only aeroplanes meant to use the system on a regular basss shall be considered. The
most demanding amongst such aeroplanes shall determine the eye-to-wheel height group.

Where practicable the desired wheel clearances shown 1n column (2) shall be provided.

The wheel clearances 1n column (2) may be reduced to no less than those 1n column (3) where an aeronautical study indicates
that such reduced wheel clearances are acceptable.

When a reduced wheel clearance 1s provided at a displaced threshold it shall be ensured that the corresponding desired wheel
clearance specified in column (2) will be avatlable when an aeroplane at the top end of the eye-to-wheel height group chosen
overflies the extremity of the runway.

This wheel clearance may be reduced to 1.5 m on runways used mainly by light-weight non-turbojet aeroplanes.

ed with an ILS and/or MLS, the siting and the angle of elevation
of the light u e such that the visual approach slope conforms as closely as
possible with the glide path of the ILS and/or the minimum glide path of the MLS, as
appropriate.

The angle of elevation settings of the light units in a PAPI wing bar shall be such that,
during an approach, the pilot of an aeroplane observing a signal of one white and three
reds will clear all objects in the approach area by a safe margin (see Table 5-2).

The angle of elevation settings of the light units in an APAPI wing bar shall be such that,
during an approach, the pilot of an aeroplane observing the lowest onslope signal, i.e., one
white and one red, will clear all objects in the approach area by a safe margin (see Table
5-2).

The azimuth spread of the light beam shall be suitably restricted where an object located
outside the obstacle protection surface of the PAPI or APAPI system, but within the lateral
limits of its light beam, is found to extend above the plane of the obstacle protection surface
and an aeronautical study indicates that the object could adversely
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affect the safety of operations. The extent of the restriction shall be such that the object
remains outside the confines of the light beam.
Note. — See 14.5.3.5.42 to 14.5.3.5.46 concerning the related obstacle protection surface.

Where wing bars are installed on each side of the runway to provide roll guidance,
corresponding units shall be set at the same angle so that the signals of each wing bar
change symmetrically at the same time.

14.5.3.5.4 OBSTACLE PROTECTION SURFACE

The following specifications shall be applicable to T-VASIS, AT-VASIS, PAPI and APAPI.

An obstacle protection surface shall be established when it is intended to provide a visual
approach slope indicator system.

igin, divergence, length and
able 5-3 and in Figure

The characteristics of the obstacle protection surface
slope, shall correspond to those specified in the relevant
5-21.

New objects or extensions of existing objects shall not be i ve an obstacle
protection surface except when, in the opimion of the approp

be removed except when, in the
hielded by an existing immovable object,
bject would not adversely affect the

Existing objects above an
opinion of the appropria
or after aeronautical st
safety of operations of

authority, the object
y it is determined that
roplanes.

TABLE 5-SBBIMENSI

D SLOPES THE OBSTACLE PROTECTION SURFACE

Runway type/code number
Non-instrument Instrument
Code number Code number

Surface dimensions 1 2 3 4 1 2 3 4
Length of inner edge 60 m 80 m? 150 m 150 m 150 m 150 m 300m 300 m
Distance from the visual Di+30m Di+60m Dj+60m Di+60m Di+60m Di+60m Di+60m  Di+60m
approach slope indicator
system®
Divergence (each side) 10% 10% 10% 10% 15% 15% 15% 15%
Total length 7500m  7500m® 15000m 15000m 7500 m 7500m® 15000m  15000m
Slope
a) T-VASISand

AT-VASIS =< 1.9° 1.9° 19° - 19° 1.9° 1.9°
b) PAPH - A-0.57° A-057°  A-0.57° A-0.57° A-0.57° A-057° A-057°
c) APAPH A-0.9° A-0.9° - - A-0.9° A-0.9° - -

This length is to be increased to 150 m for a T-VASIS or AT-VASIS.

This length is to be increased to 15 000 m for a T-VASIS or AT-VASIS.

No slope has been specified if a system is unlikely to be used on runway type/code number indicated.

Angles as indicated in Figure 5-20.

D is the distance of the visual approach slope indicator system from threshold prior to any displacement to remedy object penetration of the OPS (refer
Figure 3-19). The start of the OPS is fixed to the visual approach slope indicator system location, such that displacement of the PAPI results in an equal
displacement of the start of the OPS. See 5.3.5.46 ¢).

o a0 o
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FIGURE 5-21. OBSTACLE PROTECTION SURFACE FOR VISUAL APPROACH SLOPE INDICATOR
SYSTEMS

PAPI Threshold

| F»g;:ee;-w I OPS inner edge

|<— refer —’I
Table 5-3

Section A-A

e)!ting object extending above an obstacle
t the safety of operations of aeroplanes, the
f the following measures:

(6) Where an aeronautical
protection surface (OPS

y indicates that

ch slope of the system;

of the system so that the object is outside the confines of
e system and its associated obstacle protection surface by no
more than 5°; and

(¢) suitably displace the system upwind of the threshold such that the object no longer
penetrates the OPS.

Note 1. — Guidance on this issue is contained in the Aerodrome Design Manual (Doc 9157), Part 4.

Note 2. — The displacement of the system upwind of the threshold reduces the operational landing
distance.
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CIRCLING GUIDANCE LIGHTS

(1) Application. Circling guidance lights shall 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.

(2) Location

(3) Characteristics

14.5.3.7

0]

@

(8 The location and number of circling guidance lights shall be adequate to enable a
pilot, as appropriate, to:

(i) join the downwind leg or align and adjust the aircraft’s track to the runway at a
required distance from it and to distinguish the threshold in passing; and

(i) keep in sight the runway threshold and/or other features which will make it
possible to judge the turn on to base leg andgfinal approach, considering the
guidance provided by other visual aids.

(b) Circling guidance lights shall consist of:

(i) lights indicating the extended centre line of the r of any

(iii) lights indicating the di i y; or a combination of such
lights as is appropri i

Note. — Guidance on i e lights is given in the Aerodrome Design
Manual (Doc 9157), P

(@ Circlin i i ashing lights of an intensity and beam spread
i i and ambient light in which it is intended to

RUNWAY LEAD-IN LIGHTING SYSTEMS

Application. A runway lead-in lighting system shall be provided where it is desired to
provide visual guidance along a specific approach path, for reasons such as avoiding
hazardous terrain or for purposes of noise abatement.

Note. — Guidance on providing lead-in lighting systems is given in the Aerodrome Design Manual
(Doc 9157), Part4.

Location

(@ A runway lead-in lighting system shall consist of groups of lights positioned so as to
define the desired approach path and so that one group may be sighted from the
preceding group. The interval between adjacent groups should not exceed
approximately 1 600 m.

Note. — Runway lead-in lighting systems may be curved, straight or a combination thereof.
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(b) A runway lead-in lighting system shall extend from a point as determined by the
appropriate authority, up to a point where the approach lighting system, if provided,
or the runway or the runway lighting system is in view.

(3) Characteristics
(8 Each group of lights of a runway lead-in lighting system shall consist of at least three
flashing lights in a linear or cluster configuration. The system may be augmented by
steady burning lights where such lights would assist in identifying the system.

(b) The flashing lights and the steady burning lights shall be white.

() Where practicable, the flashing lights in each group shall flash in sequence towards
the runway.

14.5.3.8 RUNWAY THRESHOLD IDENTIFICATION LIG
(1) Application. Runway threshold identification lights shall

(@ at the threshold of a non-precision approach runwagfwhen additional threshold
conspicuousness is necessary or whef@pit is not practicable to provide other approach
lighting aids; and

() where a runway threshold is permane e runway extremity or
temporarily displaced f; the norma d additional threshold
conspicuousness is nec

(2) Location. Runway thre
runway centre line, in 1
runway edge lights.

1d identification lights
with the threshol

hall be located symmetrically about the
proximately 10 m outside each line of

(3) Characteristi

s shall be flashing white lights with a flash

14.5.3.9
(1) Application

(@ Runway edge lights shall be provided for a runway intended for use at night or for a
precision approach runway intended for use by day or night.

(b) Runway edge lights shall be provided on a runway intended for take-off with an
operating minimum below an RVR of the order of 800 m by day.

(2) Location

(@ Runway edge lights shall be placed along the full length of the runway and shall be in
two parallel rows equidistant from the centre line.

(b) Runway edge lights shall be placed along the edges of the area declared for use as the
runway or outside the edges of the area at a distance of not more than 3m.
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() Where the width of the area which could be declared as runway exceeds 60 m, the
distance between the rows of lights shall be determined considering the nature of the
operations, the light distribution characteristics of the runway edge lights, and other
visual aids serving the runway.

(d) The lights shall be uniformly spaced in rows at intervals of not more than 60 m for an
instrument runway, and at intervals of not more than 100 m for a non- instrument
runway. The lights on opposite sides of the runway axis shall 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.

(3) Characteristics
() Runway edge lights shall be fixed lights showing variable white, except that:

(i) in the case of a displaced threshold, the lights between the beginning of the runway
and the displaced threshold shall show red in @ie,approach direction; and

(i) a section of the lights 600 m or one-third of the
less, at the remote end of the runway from the e
started, may show yellow.

ength, whichever is the
he take-off run is

() The runway edge lights shall sho
guidance to a pilot landing or takin
lights are intended to provide circling
(see 14.5.3.6.1).

all angles in azimuth neceSsary to provide

n. When the runway edge

(¢ In all angles of azimuth
up to 15° above the ontal an inte
and ambient light i hich use of the run for take-off or landing is intended. In
any case, the intengity shall be at least 50 cept that at an aerodrome without

igh ay be reduced to not less than 25 cd

ity adequate for the conditions of visibility

(d Runwa i isi oach runway shall be in accordance with the
i -9 or A2-10.

AND WING BAR LIGHTS??
eshold lights. Runway threshold lights shall be provided for
arunway eq unway edge lights, except on a non-instrument or non- precision
approach runway where the threshold is displaced, and wing bar lights are provided.
(2) Location of runway threshold lights
() When a threshold is at the extremity of a runway, the threshold lights shall 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.

(b) When a threshold is displaced from the extremity of a runway, threshold lights shall
be placed in a row at right angles to the runway axis at the displaced threshold.

() Threshold lighting shall consist of:

1

9 see Figure 5-22
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() on a non-instrument or non-precision approach runway, at least six lights;

(i) on a precision approach runway category I, 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

(i) on a precision approach runway category II or III, lights uniformly spaced between
the rows of runway edge lights at intervals of not more than 3 m.

(d The lights prescribed in 14.5.3.10.4 a) and b) shall be either:
() equally spaced between the rows of runway edge lights; or
(i) 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 lig where such is provided, or
otherwise not more than half the distance betwe ws of runway edgelights.

(3) Application of wing bar lights

(1) Wing bar lights shall be provided on a precision appr en additional
conspicuousness is considered desir

are not provided.

(4) Location of wing bar shall be symmetrically disposed about the
runway centre line at
formed by at least five
the line of the runway
the runway e lights.

ts extending at 1
lights, with the

nermost light of each wing bar in the line of
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FIGURE 5-22. ARRANGEMENT OF RUNWAY THRESHOLD AND RUNWAY END LIGHTS
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(5) Characteristics of runway threshold and wing bar lights

(@ Runway threshold and wing bar lights shall be fixed unidirectional lights showing
green in the direction of approach to the runway. The intensity and beam spread of the
lights shall be adequate for the conditions of visibility and ambient light in which use
of the runway is intended.

() Runway threshold lights on a precision approach runway shall be in accordance with
the specifications of Appendix 2, Figure A2-3.

() Threshold wing bar lights on a precision approach runway shall be in accordance with
the specifications of Appendix 2, Figure A2-4.

14.5.3.11 RUNWAY END LIGHTS?20

(1) Application. Runway end lights shall be provided for
edge lights.

equipped with runway

Note. — When the threshold is at the runway extremity, fittings s
be used as runway end lights.

(2) Location

(@ Runway end lights shall be placed on a he runway axis as near
i ore than 3 m outside the

end.

() equally spaced

ay centre line in two groups with the lights
with a gap between the groups of not more
rows of runway edge lights. For a precision

be fixed unidirectional lights showing red in the direction of
sity and beam spread of the lights shall be adequate for the

conditions o lity and ambient light in which use of the runway isintended.

() Runway end lights on a precision approach runway shall be in accordance with the
specifications as stated herein.

14.5.3.12 RUNWAY CENTRE LINE LIGHTS
(1) Application.

(@ Runway centre line lights shall be provided on a precision approach runway category
IT or IIL

20 see Figure 5-22
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Runway centre line lights should be provided on a precision approach runway category
I, particularly when the runway is used by aircraft with high landing speeds or where
the width between the runway edge lights is greater than 50 m.

Runway centre line lights shall be provided on a runway intended to be used for take-
off with an operating minimum below an RVR of the order of 400 m.

Runway centre line lights shall be provided on a runway intended to be used for take-
off with an operating minimum of an RVR of the order of 400 m or higher when used
by aeroplanes with a very high take-off speed, particularly where the width between
the runway edge lights is greater than 50 m.

(2) Location

@

Runway centre line lights shall be located along the centre line of the runway, 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 cate them along the centre line.
The lights shall be located from the threshold to at longitudinal spacing of
approximately 15 m. Where the serviceability leve way centre line lights
specified as maintenance objectives in 10.5.7 or 10.5.11, ropriate, can be
demonstrated and the runway is intended for use in r onditions of

Centre line guidance for take-off from C o nway to a displaced
threshold shall be provide :

d for landing. In no case should only the single source runway
from the beginning of the runway to a displaced threshold when

the runway 1is ng used for landing.

(3) Characteristics

@

Runway centre line lights shall be fixed lights showing variable white from the
threshold to the point 900 m from the runway end; alternate red and variable white
from 900 m to 300 m from the runway end; and red from 300 m to the runway end,
except that for runways less than 1 800 m in length, the alternate red and variable
white lights shall extend from the midpoint of the runway usable for landing to 300 m
from the runway end.
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Figure 5-23. Example of approach and runway lighting
for runway with displaced thresholds

Figure 5-23. Example of approach and runway lighting for runway with displaced thresholds

Note. — Care is required in the design of the electrical system to ensure that failure of part of the electrical

system will not result in a false indication of the runway distance remaining.
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(b) Runway centre line lights shall be in accordance with the specifications of Appendix
2, Figure A2-6 or A2-7.

14.5.3.13 RUNWAY TOUCHDOWN ZONE LIGHTS

(1) Application. Touchdown zone (TDZ) lights shall be provided in the touchdown zone of a
precision approach runway category II or III.

(2) Location. Touchdown zone lights shall extend from the threshold for a longitudinal
distance of 900 m, except that, on runways less than 1 800 m in length, the system shall
be shortened so that it does not extend beyond the midpoint of the runway. The pattern
shall be formed by pairs of barrettes symmetrically located about the runway centre line.
The lateral spacing between the innermost lights of a pair of barrettes shall be equal to the
lateral spacing selected for the touchdown zone marking. The longitudinal spacing between
pairs of barrettes shall be either 30 m or 60 m.

Note. — To allow for operations at lower visibility minima, it ma e to use a 30 m

longitudinal spacing between barrettes.
(3) Characteristics

(a) A barrette shall be composed of at le
of not more than 1.5 m.

ee lights with agspacing between the lights

() A barrette shall be not les g length.
() Touchdown zone ligh i ctional lights showing variable white.

(d Touchdown zone li € the specifications of Appendix 2,
Figure A2-5.

ts are provided in accordance with paragraph
where the approach angle is greater than 3.5 degrees and/or
ble combined with other factors increases the risk of an
e lights shall be provided.

(2) Locatio

(@ Simple touch zone lights shall 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 lights of the two pairs of lights shall be equal to the
lateral spacing selected for the touchdown zone marking. The spacing between the lights
of the same pair shall not be more than 1.5 m or half the width of the touchdown zone
marking, whichever is greater. (See Figure 5-24.)

(b) Where provided on a runway without TDZ markings, simple touchdown zone lights
shall be installed in such a position that provides the equivalent TDZ information.

2 Note. — The purpose of simple touchdown zone lights is to provide pilots with enhanced situational awareness in all
visibility conditions and to help enable pilots to decide whether to commence a go-around if the aircraft has not landed by a
certain point on the runway. It is essential that pilots operating at aerodromes with simple touchdown zone lights be familiar
with the purpose of these lights.
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(3) Characteristics

(a) Simple touchdown zone lights shall be fixed unidirectional lights showing variable
white, aligned so as to be visible to the pilot of a landing aeroplane in the direction of
approach to the runway.

(b) Simple touchdown zone lights shall be in accordance with the specifications in
Appendix 2, Figure A2-5.

Note. — As a good operating practice, simple touchdown zone lights are supplied with power on a
separate circuit to other runway lighting so that they may be used when other lighting is switched off.

.
Direction of landing Aiming point  Touchdown zone
marking marking See Detail A

= T
= S S ———

A A
Detail A & & Runway ,,.L[,\—LOQ)

A 71 contreline X
Touchdown \ Touchdown
zone zone
marking marking

Note.— Dimension A is 1.5 m or half the width of the touchdown zone marking, whichever is greater.

M{E 5-24. SIMPLE TOUCHDOWN ZONE LIGHTING

14.5.3.15 RAPID EXIT TAXIWAY INDICATOR LIGHTS
(1) Application
(a) Rapid exit taxiway indicator lights shall be provided on a runway intended for use in

runway visual range conditions less than a value of 350 m and/or where the traffic
density is heavy.

(b) Rapid exit taxiway indicator lights shall not be displayed in the event of any lamp failure
or other failure that prevents the display of the light pattern depicted in Figure 5-25, in
full.

(2) Location

(a) A set of rapid exit taxiway indicator lights shall be located on the runway on the same
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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 shall be located 2 m apart and the light
nearest to the runway centre line shall be displaced 2 m from the runway centre line.

(b) Where more than one rapid exit taxiway exists on a runway, the set of rapid exit
taxiway indicator lights for each exit shall not overlap when displayed.

Point of
tangency
P 100 m »le 100 m < 100 m .
- z 60m
K 5 -~ / 1
€ D B
* 5 N Kk i
. X 2 3 . \
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spacing ! 2m |’
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2m 4.
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\ s

FIGURE 5-25. ID EXIT TAXIWAY I CATOR LIGHTS (RETILS)

(3) Characteristics

(a) Rapid exit taxiway in fixed unidirectional yellow lights, aligned so as
to be visi i lane in the direction of approach to the runway.

all be in accordance with the specifications in
(b) Ap i i 6, or Figure A2-7, as appropriate.

lights shall be supplied with power on a separate circuit
at they may be used when other lighting is switched off.

14.5.3.16

(1) Application. Stopway lights shall be provided for a stopway intended for use atnight.

(2) Location. Stopway lights shall be placed along the full length of the stopway and shall be
in two parallel rows that are equidistant from the centre line and coincident with the rows
of the runway edge lights. Stopway lights shall also be provided across the end of a stopway
on a line at right angles to the stopway axis as near to the end of the stopway as possible
and, in any case, not more than 3 m outside the end.

(3) Characteristics. Stopway lights shall be fixed unidirectional lights showing red in the
direction of the runway.

14.5.3.17 TAXIWAY CENTRE LINE LIGHTS
(1) Application

(a) Taxiway centre line lights shall be provided on an exit taxiway, taxiway, and apron
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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 stands, except that these lights need not be provided where the traffic density
is light and taxiway edge lights and centre line marking provide adequate guidance.

(b) Taxiway centre line lights shall be provided on a taxiway intended for use at night in

(2) Characteristics

@)

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 adequate
guidance.

Note. — Where there may be a need to delineate the edges of a taxiway, e.g., on a rapid exit taxiway,
narrow taxiway or in snow conditions, this may be done with taxiway edge lights or markers.

Taxiway centre line lights shall 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 continuous
guidance between the runway centre line and aircraft stands.

Taxiway centre line lights shall be provided on a runway
route and intended for taxiing in runway visual rang
350 m, except that these lights need not be provided [ density is light
and taxiway edge lights and centre line marking provide

ing part of a standard taxi-

Note. — See 14.8.2.3 for provisions concé ] runway and taxiway lighting
systems.

Taxiway centre line lights shall be provid 1 ibili onditions on a runway

Except as provided
an exit taxiway and
lights showiing green

tre line lights on a taxiway other than
part of a standard taxi-route shall be fixed
ons such that the light is visible only from

, whichever is farthest from the runway; and thereafter all
igure 5-26). The first light in the exit centre line shall always

Note 1. — Care is necessary to limit the light distribution of green lights on or near a runway so as
to avoid possible confusion with threshold lights.

Note 2. — For yellow filter characteristics see Appendix 1, 2.2.

Note 3. — The size of the ILS/MLS critical/sensitive area depends on the characteristics of the
associated ILS/MLS and other factors. Guidance is provided in Annex 10, Volume I, Attachments C
and G.

Note 4. — See 14.5.4.3 for specifications on runway vacated signs.

Where it is necessary to denote the proximity to a runway, taxiway centre line lights
shall be fixed lights showing alternating green and yellow from the perimeter of the
ILS/MLS critical/sensitive area or the lower edge of the inner transitional surface,
whichever is farthest from the runway to the runway and continue alternating green
and yellow until:

() their end point near the runway centre line; or
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(i) 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.

Note 1. — Care is necessary to limit the light distribution of green lights on or near a runway so as
to avoid possible confusion with threshold lights.

Note 2. — The provisions of 14.5.3.17.8 can form part of effective runway incursion prevention
measures.
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Figure 5-26. Taxiway lighting
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(3) Location. Taxiway centre line lights sh
marking, except that they may be offset
to locate them on the marking.

14.5.3.17.1

(1) Location

@

PART 14 - Design and Operations of Aerodromes

Taxiway centre line lights shall be in accordance with the specifications of:

() Appendix 2, Figure A2-12, A2-13, or A2-14, for taxiways intended for use in
runway visual range conditions of less than a value of 350 m; and

(i) Appendix 2, Figure A2-15 or A2-16, for other taxiways.

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 conditions
less than a value of 350 m shall be in accordance with the specifications of Appendix 2,
Figure A2-12. The number of levels of brilliancy settings for these lights shall be the
same as that for the runway centre line lights.

Where taxiway centre line lights are specified as components of an advanced surface
movement guidance and control system and where, from an operational point of view,
higher intensities are required to maintain ground movements at a certain speed in very
low visibilities or in bright daytime conditions, ta centre line lights shall be in
accordance with the specifications of Appendix 2, Fig 7, A2-18 orA2-19.

Note. — High-intensity centre line lights should only be used olute necessity and

following a specific study.

1 on the taXiway centre line
where it is not practicable

Taxiway centre line lights, on taxiway

Taxiway centre li of a taxiway shall be spaced at

longitudinal interv.

lights on a straight s

y be used where, because of the prevailing
idance is provided by such spacing;

e provided on short straight sections; and

or use in RVR conditions of less than a value of 350 m, the
1d not exceed 15 m.

Taxi i ights on a taxiway curve shall continue from the straight portion
of the ta stant distance from the outside edge of the taxiway curve. The
lights shall be ced at intervals such that a clear indication of the curve is provided.

On a taxiway intended for use in RVR conditions of less than a value of 350 m, the
lights on a curve shall not exceed a spacing of 15 m, and on a curve of less than 400
m radius the lights shall be spaced at intervals of not greater than 7.5 m. This spacing
should extend for 60 m before and after the curve.

Note 1. — 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 7.5 m
401 m to 899 m 15m
900 m or greater 30 m.

Note 2. — See 14.3.9.5 and Figure 3-2
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14.5.3.17.2 Taxiway centre line lights on rapid exit taxiways
(1) Location

() Taxiway centre line lights on a rapid exit taxiway shall commence at a point at least 60
m before the beginning of the taxiway centre line curve and continue beyond the end
of the curve to a point on the centre line of the taxiway where an aeroplane can be
expected to reach normal taxiing speed. The lights on that portion parallel to the
runway centre line shall always be at least 60 cm from any row of runway centre line
lights, as shown in Figure 5-27.

(b) The lights shall be spaced at longitudinal intervals of not more than 15 m, except that,
where runway centre line lights are not provided, a greater interval not exceeding 30
m may be used.

14.5.3.17.3 Taxiway centre line lights on other exit taxi
(1) Location

shall commence
the runway centre
least to the point where the
from any row of runway

at the point where the taxiway centr
line and follow the curved taxiway
marking leaves the runway. The first

14.5.3.17.4 Taxiway centre dine lights on runway:

(1) Location. Taxiway cen
intended for taxiing in
spaced at longitudinal i

line lights on a ranhw: orming part of a standard taxi-route and
way visual range  conditions less than a value of 350 m shall be
als not exceeding 15 m.

exit taxiway centre line light
A

- — exit taxiway centre line marking —— -+ —

runway centre line marking
precision approach runway

\\ category Il or lll
T \_ - — T — - runway centre line - \

60 cm
90 cm
i—@—«runway centre line light
60 ¢
— - - — exit taxiway centre line marking .
0cm
+ Y

exit taxiway centre line light

Tolerances for offset runway centre line lights and
taxiway centre line lights to maintain 60 cm separation.

FIGURE 5-27. OFFSET RUNWAY AND TAXIWAY CENTRE LINE LIGHTS
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14.5.3.18 TAXIWAY EDGE LIGHTS
(1) Application

(a) Taxiway edge lights shall 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 need not be
provided where, considering the nature of the operations, adequate guidance can be
achieved by surface illumination or other means.

Note. — See 14.5.5.5 for taxiway edge markers.

(b) Taxiway edge lights shall be provided on a runway forming part of a standard taxi- route
and intended for taxiing at night where the runway is not provided with taxiway centre
line lights.

Note. — See 14.8.2.3 for provisions concerning the interlocking of runway and taxiway lighting
systems.

(2) Location
(a) Taxiway edge lights on a straight section of a taxiway a ming part of
a standard taxi-route shall be spaced at uniform longitu i not more than

60 m.

(b) The lights on a curve shall be space
indication of the curve is provided.

Note. — Guidance on the s, j is given in the Aerodrome

as practicable to the edges of the taxiway, runway
ron or runway, etc., or outside the edges at a distance of not

all be fixed lights showing blue. The lights shall 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 shall be
shielded as far as practicable so that they cannot be seen in angles of azimuth in which
they may be confused with other lights.

(b) The intensity of taxiway edge lights shall be at least 2 cd from 0° to 6° vertical, and
0.2 cd at any vertical angles between 6° and 75°.

14.5.3.19 RUNWAY TURN PAD LIGHTS
(1) Application

() Runway turn pad lights shall be provided for continuous guidance on a runway turn
pad intended for use in runway visual range conditions less than a value of 350 m, to
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enable an aeroplane to complete a 180-degree turn and align with the runway centre
line.

(b) Runway turn pad lights shall be provided on a runway turn pad intended for use at
night.

(2) Location
(@ Runway turn pad lights shall normally be located on the runway turn pad marking,
except that they may be offset by not more than 30 cm where it is not practicable to

locate them on the marking.

(b) Runway turn pad lights on a straight section of the runway turn pad marking shall be
spaced at longitudinal intervals of not more than 15 m.

() Runway turn pad lights on a curved section of the runway turn pad marking shall not
exceed a spacing of 7.5 m.

(3) Characteristics
() Runway turn pad lights shall be unidirectional fixed 1 with beam
dimensions such that the light is visible only from aer proaching the

runway turn pad.

(b) Runway turn pad lights shall be in acc
Figure A2-13, A2-14 or A2-15, as approptia

14.5.3.20 STOP BARS

(1) Application

s exist to limit, in runway visual range conditions less than
av number of:

A. aircraft on the manoeuvring area to one at a time; and
B. vehicles on the manoeuvring area to the essential minimum.

Note 1. — A stop bar is intended to be controlled either manually or automatically by air
traffic services.

Note 2. — Runway incursions may take place in all visibility or weather conditions. The
provision of stop bars at runway holding positions and their use at night and in visibility
conditions greater than 550 m runway visual range can form part of effective runway
incursion prevention measures.

(b) Where there is more than one stop bar associated with a taxiway or runway intersection,
only one shall be illuminated at any given time.

(c) A stop bar shall be provided at an intermediate holding position when it is desired to
supplement markings with lights and to provide traffic control by visual means.
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(2) Location. Stop bars shall be located across the taxiway at the point where it is desired
that traffic stop. Where the additional lights specified in 14.5.3.20.7 are provided, these
lights shall be located not less than 3 m from the taxiway edge.

@)

Characteristics

(a) Stop bars shall consist of lights spaced at uniform intervals of no more than 3 m across

the taxiway, showing red in the intended direction(s) of approach to the intersection or
runway-holding position.

Note. — Where necessary to enhance conspicuousness of an existing stop bar, extra lights are
installed uniformly.

(b) A pair of elevated lights shall be added to each end of the stop bar where the in pavement

stop bar lights might be obscured from a pilot’s view, for example, by snow or rain, or
where a pilot may be required to stop the aircraft in a position so close to the lights that
they are blocked from view by the structure of the aircraft.

Stop bars installed at a runway-holding position s e unidirectional and shall show

red in the direction of approach to the runway.

Where the additional lights specified in 14.5.3.20.7 are
the same characteristics as the lights in the stop bar bu
aircraft up to the stop bar position.

ights shall have

The intensity in red light and beam Z ights shall be in accordance
with the specifications in Appendix 2,

Where stop bars are speci as compo vanced surface movement
guidance and control ational point of view, higher
intensities are requir 0 maintain ground Wovements at a certain speed in very low
visibilities or in bright/daytime conditions, th€lintensity in red light and beam spreads
of stop bar lights sh e in accordance with the Specifications of Appendix 2, Figure A2-
17, A2-18 or A2-19.

rs should onl used in case of an absolute necessity and

ture is required, the intensity in red light and beam spreads of
accordance with the specifications of Appendix 2, Figure A2-
The 1 ircui e designed so that:

() stop b cross entrance taxiways are selectively switchable;

(i) stop bars located across taxiways intended to be used only as exit taxiways are
switchable selectively or in groups;

(i) when a stop bar is illuminated, any taxiway centre line lights installed beyond the
stop bar shall be extinguished for a distance of at least 90 m; and

(iv) 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.

Note. — Care is required in the design of the electrical system to ensure that all of the lights of
a stop bar will not fail at the same time. Guidance on this issue is given in the Aerodrome
Design Manual (Doc 9157), Part 5.

14 - 131



GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
NOVEMBER 2018

PART 14 - Design and Operations of Aerodromes

14.5.3.21 INTERMEDIATE HOLDING POSITION LIGHTS
(1) Application

(a) Except where a stop bar has been installed, intermediate holding position lights shall
be provided at an intermediate holding position intended for use in runway visual range
conditions less than a value of 350 m.

Note. — See 14.5.2.11 for specifications on intermediate holding position marking.

(b) Intermediate holding position lights shall be provided at an intermediate holding
position where there is no need for stop-and-go signals as provided by a stopbar.

(2) Location. Intermediate holding position lights shall be located along the intermediate
holding position marking at a distance of 0.3 m prior to the marking.

(3) Characteristics. Intermediate holding position lights shall consist of three fixed
unidirectional lights showing yellow in the direction roach to the intermediate
holding position with a light distribution similar to ta e line lights if provided.
The lights shall be disposed symmetrically about and at the taxiway centre
line, with individual lights spaced 1.5 m apart.

14.5.3.22 RUNWAY GUARD LIGHTS
(1) Application

(@ Runway guard lights, Con t each taxiway or runway

intersection associate

() runway visual ra alue of 550 m where a stop bar is not
installed; and

(i) runway visual ran s between 550 m and 1 200 m where the
Note 1. - ay supplement Configuration A when deemed
necessar,

Note 2 n, operation and the location of runway guard lights Configuration B is
given i

AorB,s d at each taxiway/runway intersection where runway incursion
hot spots hav n identified, and used under all weather conditions during day and
night.

() Configuration B runway guard lights shall not be collocated with a stop bar.
() Where more than one runway-holding positions exist at a runway/taxiway intersection,

only the set of runway guard lights associated with the operational runway-holding
position shall be illuminated.

(2) Location

() Runway guard lights, Configuration A, shall be located at each side of the taxiway on
the holding side of the runway-holding position marking.

(b) Runway guard lights, Configuration B, shall be located across the taxiway on the
holding side of the runway-holding position marking.
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@

PART 14 - Design and Operations of Aerodromes

T

See53.234

and 53235 LS ¢ ' ™ (7

*t— ¥~ A pair of unidirectional, —_ Unidirectional flashing
flashing yeliow lights yellow lights spaced at
intervais of 3m
Configuration A Configuration B

Runway guard lights, Configuration A consist of two'pairs of yellow lights.

() Where there is a need to enhance the t and off state of runway
guard lights, Configuration A, intended f ] 7 ay, a visor of sufficient size
to prevent sunlight from e ing the len i ng with the function of the
fixture shall be located
Note. — Some other de designed optics, may be used in lieu of
the visor.

() Runway guard lights I consist of yellow lights spaced at intervals
of 3 m acr

(d Thel d shall show yellow in the direction of approach
tot position.

Note. ation and aiming of runway guard lights, see the Aerodrome
Design

(e) Thet sity in yellow/light and beam spreads of lights of Configuration A shall be in
accor cifications in Appendix 2, Figure A2-24.

()  Where runwa ard lights are intended for use during the day, the intensity in yellow

light and beam spreads of lights of Configuration A shall be in accordance with the
specifications in Appendix 2, Figure A2-25.

Where runway guard lights are specified as components of an advanced surface
movement guidance and control system where higher light intensities are required, the
intensity in yellow light and beam spreads of lights of Configuration A shall be in
accordance with the specifications in Appendix 2, Figure A2-25.

Note. — Higher light intensities may be required to maintain ground movement at a certain speed
in low visibilities.

The intensity in yellow light and beam spreads of lights of Configuration B shall be in
accordance with the specifications in Appendix 2, Figure A2-12.

Where runway guard lights are intended for use during the day, the intensity in yellow
light and beam spreads of lights of Configuration B shall be in accordance with the
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specifications in Appendix 2, Figure A2-20.

() Where runway guard lights are specified as components of an advanced surface
movement guidance and control system where higher light intensities are required, the
intensity in yellow light and beam spreads of lights of Configuration B shall be in
accordance with the specifications in Appendix 2, Figure A2-20.

(k) The lights in each unit of Configuration A shall be illuminated alternately.

() For Configuration B, adjacent lights shall be alternately illuminated, and alternative
lights shall be illuminated in unison.

(m) The lights shall be illuminated between 30 and 60 cycles per minute and the light
suppression and illumination periods shall be equal and opposite in each light.

Note. — The optimum flash rate is dependent on the rise and fall times of the lamps used.
Runway guard lights, Configuration A, installed on 6.6 ampere series circuits have been
found to look best when operated at 45 to 50 flashes per minute per lamp. Runway guard
lights, Configuration B, installed on 6.6 ampere series its have been found to look best
when operated at 30 to 32 flashes per minute per la

14.5.3.23 APRON FLOODLIGHTING?2

(1) Application. Apron floodlighting shall b gvided on an apromn, and on a designated

Note 1. — The designation of an isolated air pecified in 14.3.14.
Note 2. — Guidance on apro, ome Design Manual (Doc 9157),
Part 4.

(2) Location. The Aerodro Apron floodlights shall be located so
as to provide adequate ice areas, with a minimum of glare to
pilots of aircraft in fli aerodrome and apron controllers, and
d aiming of floodlights shall be such that an
directions to minimize shadows.

6)

of apron floodlights shall be such that the colours used for

with routine servicing, and for surface and obstacle
identified.

ce shall be at least the following:

(i) Aircraft stand:

A. horizontal illuminance — 20 lux with a uniformity ratio (average to minimum)
of not more than 4 to 1; and

B. vertical illuminance — 20 lux at a height of 2 m above the apron in relevant
directions.

(i)  Other apron areas:

A. horizontal illuminance — 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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VISUAL DOCKING GUIDANCE SYSTEM

(1) Application. A visual docking guidance system shall be provided when it is intended to
indicate, by a visual aid, the precise positioning of an aircraft on an aircraft stand and
other alternative means, such as marshallers, are not practicable.

Note. — The factors to be considered in evaluating the need for a visual docking guidance system are
in particular: the number and type(s) of aircraft using the aircraft stand, weather conditions, space
available on the apron and the precision required for manoeuvring into the parking position due to
aircraft servicing installation, passenger loading bridges, etc. See the Aerodrome Design Manual (Doc
9157), Part 4 — Visual Aids for guidance on the selection of suitable systems.

(2) Characteristics

@

14.5.3.22.1

The Visual Docking Guidance system shall provide both azimuth and stopping
guidance.

The azimuth guidance unit and the stopping position indicator shall be adequate for
use in all weather, visibility, background lighting pavement conditions for which
the system is intended, both by day and night, but dazzle the pilot.

Note. — Care is required in both the design and on-site ins tem to ensure that
reflection of sunlight, or other light in the vicinity, does not deg t onspicuousness
of the visual cues provided by the system.

The azimuth guidance unit and the i iti i ator shall be of a design
such that:

() a clear indication of malfunction of eitl able to the pilot; and
(i) they can be turne

The azimuth guida ition indicator shall be located in such
a way that there i inui i een the aircraft stand markings, the
aircraft stand mano i i i , if present, and the visual docking guidance
system.

aircraft,
both the pilo
been set properly.

m shall provide an identification of the selected aircraft type to
e system operator as a means of ensuring that the system has

Azimuth guidance unit

() Location

@

The azimuth guidance unit shall be located on or close to the extension of the stand
centre line ahead of the aircraft so that its signals are visible from the cockpit of an
aircraft throughout the docking manoeuvre and aligned for use at least by the pilot
occupying the left seat.

The azimuth guidance unit shall be aligned for use by the pilots occupying both the
left and right seats.
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(2) Characteristics

@

(b)

The azimuth guidance unit shall provide unambiguous left or right guidance which
enables the pilot to acquire and maintain the lead-in line without over-controlling.

When azimuth guidance is indicated by colour change, green shall be used to identify
the centre line and red for deviations from the centre line.

14.5.3.22.2 Stopping position indicator

() Location

@

(b)

©

(2) Characteristics

@

14.5.3.25

(1) Application

(@

The stopping position indicator shall be located in conjunction with, or sufficiently
close to, the azimuth guidance unit so that a pilot can observe both the azimuth and
stop signals without turning the head.

The stopping position indicator shall be usable at least by the pilot occupying the left
seat.

The stopping position indicator shall be usable by pying both the left

and right seats.

a particular aircraft
pilot eye height and/or

The stopping position information pro
type shall account for the anticipated
viewing angle.

he indicato
iations

e stopping position for the aircraft for
rovide closing rate information to enable
oga full stop at the intended stopping

The stopping positio
which guidance is b
the pilot to gradua
position.

provided and shal

de closing rate information over a distance

d by colour change, green shall be used to show
oceed and red to show that the stop point has been reached,
istance prior to the stop point a third colour may be used to
int is close.

DOCKING GUIDANCE SYSTEM

An A-VDGS shall 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 provided for.

Note. — An A-VDGS may provide docking guidance information in three stages: the acquisition of
the aircraft by the system, the azimuth alignment of the aircraft, and the stopping position
information.

The A-VDGS shall be suitable for use by all types of aircraft for which the aircraft stand
is intended.

The A-VDGS shall be used only in conditions in which its operational performance is
specified.

Note 1. — The use of the A-VDGS in conditions such as weather, visibility and background lighting,
both by day and night, would need to be specified.
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Note 2. — Care is required in both the design and on-site installation of the system to ensure that
glare, reflection of sunlight, or other light in the vicinity, does not degrade the clarity and
conspicuousness of the visual cues provided by the system.

(d The docking guidance information provided by an A-VDGS shall 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 the A- VDGS
is not in operational use or is unserviceable shall be provided.

Location. The A-VDGS shall 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.

Note. — Usually the pilot-in-command is responsible for the docking of the aircraft. However, in some
circumstances, another person could be responsible, and this person may be the driver of a vehicle that

is towing the aircraft.

Characteristics

(@ The A-VDGS shall provide, at minimum, the follo ce information at the

appropriate stage of the docking manoeuvre:
() an emergency stops indication;

(i) the aircraft type and model for

centre line;

iv) the direction of i ¢ cta displacement from the
stand centre lin

goes beyond the appropriate stop position.

able of providing docking guidance information for all aircraft
uring the docking manoeuvre.

Design Manual (Doc 9157), Part 4, for an indication of the maximum
istance to the stopping position.

() The time taken from the determination of the lateral displacement to its display shall
not result in a deviation of the aircraft, when operated in normal conditions, from the
stand centre line greater than 1 m.

(d The information on displacement of the aircraft relative to the stand centre line and
distance to the stopping position, when displayed, shall be provided with the accuracy
specified in Table 5-4.

(6) Symbols and graphics used to depict guidance information shall be intuitively
representative of the type of information provided.

Note. — The use of colour would need to be appropriate and need to follow signal convention, i.e.,
red, yellow and green mean hazard, caution and normal/correct conditions, respectively. The
effects of colour contrasts would also need to be considered.

() Information on the lateral displacement of the aircraft relative to the stand centre line
shall be provided at least 25 m prior to the stop position.
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Note. — The indication of the distance of the aircraft from the stop position may be colour- coded

and presented at a rate and distance proportional to the actual closure rate and distance of the
aircraft approaching the stop point.

(g Continuous closure distance and closure rate shall be provided from at least 15 m
prior to the stop position.

(h) Where provided, closure distance displayed in numerals shall be provided in metre
integers to the stop position and displayed to 1 decimal place at least 3 m prior to the

stop position.

Table 5-4. A-VDGS recommended displacement accuracy

Maximum deviation at Maximum deviation at Maximum deviation at Maximum deviation at
stop position 9 m from 15 m from 25 m from
Guidance information (stop area) stop position stop position stop position
Azimuth +250 mm +340 mm +400 mm +500 mm

Distance +500 mm +1 000 mm Not specified
() Throughout the docking manoeuvre, an appropriate ided on the A-
VDGS to indicate the need to bring the aircraft to an i . uch an event,

which includes a failure of the A-VD

(1) Application. Aircraft sta i ance lights shall be provided to facilitate the
i on a paved apron intended for use in poor

Aircraft vring guidance lights, other than those indicating a stop
position, shall be fixed yellow lights, visible throughout the segments within which they
are intended to provide guidance.

(b) The lights used to delineate lead-in, turning and lead-out lines shall be spaced at
intervals of not more than 7.5 m on curves and 15 m on straight sections.

(c) The lights indicating a stop position shall be fixed unidirectional lights showing red.

(d The intensity of the lights shall be adequate for the condition of visibility and ambient
light in which the use of the aircraft stand is intended.

(e) The lighting circuit shall be designed so that the lights may be switched on to indicate
that an aircraft stand is to be used and switched off to indicate that it is not to be used.

14.5.3.27 ROAD-HOLDING POSITION LIGHT

(1) Application
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(@ A road-holding position light shall be provided at each road-holding 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.

(b) A road-holding position light shall be provided at each road-holding position serving a
runway when it is intended that the runway will be used in runway visual range
conditions of values between 350 m and 550 m.

(2) Location. A road-holding position light shall 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 traffic Regulations.

Note. — See 14.9.9 for the mass and height limitations and frangibility requirements of
navigation aids located on runway strips.

(3) Characteristics

(@ The road-holding position light shall comprise:
() a controllable red (stop)/green (go) traffic light; o
(i) a flashing-red light.

Note. — It is intended that the lights spec
services.

ub-paragraph a)ibe controlled by the air traffic

(b) The road-holding position light beam she stion@!l and aligned so as to be

() The intensity of the quate for the conditions of visibility and
ambient light in w ing position is intended but shall not dazzle
the driver.

14.5.3.28

(1) Application. ar shall be provided across a taxiway which is intended to be

used as an exit only taxiway to assist in preventing inadvertent access of traffic to that
taxiway.

(2) Location.

(3 A no-entry bar shall be located across the taxiway at the end of an exit only taxiway
where it is desired to prevent traffic from entering the taxiway in the wrong direction.

(b) A no-entry bar should be co-located with a no-entry sign and/or a no-entry marking.
(3) Characteristics

(8 A no-entry bar shall consist of unidirectional lights spaced at uniform intervals of more
than 3 m showing red in the intended direction(s) of approach to the runway.

Note. — Where necessary to enhance conspicuousness, extra lights are installed uniformly.

(b) A pair of elevated lights shall be added to each end of the no-entry bar where the in-
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effective runway incursion prevention measures.

14.5.3.29

() Location

(@
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pavement no entry bar lights might be obscured from a pilot’s view, for example, by
snow or rain, or where a pilot may be required to stop the aircraft in a position so close
to the lights that they are blocked from view by the structure of theaircraft.

The intensity in red light and beam spreads of no-entry bar lights shall be in
accordance with the specifications in Appendix 2, Figures A2-12 through A2-16, as
appropriate.

Where no-entry bars are specified as components of an advanced surface movement
guidance and control system and where, from an operational point of view, higher
intensities are required to maintain ground movements at a certain speed in very low
visibilities or in bright daytime conditions, the intensity in red light and beam spreads
of no-entry bar lights shall be in accordance with the specifications of Appendix 2,
Figure A2-17, A2-18 or A2-19.

Note. — High-intensity no-entry bars are typically used only in case of an absolute necessity and
following a specific study.

light and beam spreads of no-
Appendix 2, Figure A2-17

Where a wide beam fixture is required, the intensi
entry bar lights shall be in accordance with the speci
or A2-19.

Taxiway centre line lights installed beyond the no-entr
the runway, shall not be visible when yiewed from the ta

no-entry bars can form part of

RUNWAY STATUS LIG

hall be offset 0.6
e line lights and
the runway. A

way centre li

e taxiway centre line on the opposite
in 976 m before the runway- holding position
dditional single light shall be placed on the
and aligned with the last two taxiway RELs.

Where provided, RE
side to the taxiway c
extending to the edg

g positions are provided, the runway-holding position

m longitudinally, depending upon the taxiway length
le light installed near the runway centre line.

Where pr shall be offset 1.8 m on each side of the runway centre line lights
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.

Note. — Additional THLs may be similarly provided at the starting point of the take-off roll.

(2) Characteristics

@)

Where provided, RELs shall consist of a single line of fixed in pavement lights showing
red in the direction of aircraft approaching the runway.

RELs shall illuminate as an array at each taxiway/runway intersection where they are
installed less than two seconds after the system determines a warning isneeded.

Intensity and beam spread of RELs shall be in accordance with the specifications of
Appendix 2, Figures A2-12 and A2-14.

Note. — Consideration for reduced beam width may be required for some REL lights at acute angled
runway/taxiway intersections to ensure the RELs are not visible to aircraft on the runway.
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(d Where provided, THLs shall consist of two rows of fixed in pavement lights showing red
facing the aircraft taking off.

() THLs shall illuminate as an array on the runway less than two seconds after the system
determines a warning is needed.

() Intensity and beam spread of THLs shall be in accordance with the specifications of
Appendix 2, Figure A2-26.

() RELs and THLs shall be automated to the extent that the only control over each system
will be to disable one or both systems.

14.5.4 SIGNS

14.5.4.1 General

(1) The Aerodrome Operator shall ensure that signs shall b
variable message signs.

ixed message signs or

(2) Application
(a) Signs shall be provided to convey a ma i formation on a specific

location or destination on a ) er information to meet the
requirements of 14.9.8.1.

(b)

hose located near a runway or taxiway shall be sufficiently low
to preserve c for propellers and the engine pods of jet aircraft. The installed
height of the sign shall not exceed the dimension shown in the appropriate column of
Table 5-5.

(b) Signs shall be rectangular, as shown in Figures 5-30 and 5-31 with the longer side
horizontal.

() The only signs on the movement area utilizing red shall be mandatory instruction signs.

(d) The inscriptions on a sign shall be in accordance with the provisions of Appendix 4.
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TABLE 5.5. LOCATION DISTANCES FOR TAXIING GUIDANCE SIGNS INCLUDING RUNWAY EXIT
SIGNS

Perpendicular
distance from
defined runway

Sign height (mm) Perpendicular
distance from
defined taxiway

Code Face Installed pavement edge
number Legend (min.) (max.) edg-e s to
near side of sign 2 ’

near side of sign
1or2 200 300 700 5-11'm 3-10m
lor2 300 450 900 5-11'm 3-10m
Jor4 300 450 900 11-21' m 8-15m
Jor4 400 600 1100 11-21 m 8-15m
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Runway designation Indicates a runway-holding position at a runway extremity

of arunway extremity
(Example)

Runway designation
of both extremities
of a runway
(Example)

Indicates a runway-holding position located at
taxiway/runway intersection other than runway extremity

Indicates a category | runway-holding position

Category | hold
at the threshold of runway 25

position
(Example)

Category Il hold
position
(Example)

a category Il runway-holding position
d of runway 25

at the

Category Il hold
position
(Example)

Category lland IlI
hold position
(Example)

oint category Il and Ill
olding position at the
old of runway 25

Category I, Il and Il Indicates a joint category |, Il and Ill

hold position runway-holding position at the
(Example) threshold of runway 25
NO ENTRY ates that entry to an area is prohibited

Runway-holding
position
(Example)

Indicates a runway-holding position (in accordance with 3.12.3)

Figure 5-30. Mandatory instruction signs
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LEFT SIDE RIGHT SIDE

«C C-o

DIRECTION/LOCATION/DIRECTION

B G < APRON

LOCATION/DIRECTION

DESTINATION

LOCATION/RUNWAY  VACATED RUNWAY CATE N

<G RG206G~> G272

«<CR:32B”7IC-

DIRECTION/LOCATIQIN/DIRECTION/DIRECTION

LOCATION

o

D CIRERED” Co|E Y

CTION/DIRECTMON/ CTION/LOCATION/DIRECTION/DIRECTION/  DIRECTION

<2500m 2500m-

INTERSECTION  TAKE-OFF

Figure 5-31. Information signs

(e) Signs shall be illuminated in accordance with the provisions of Appendix 4 when
intended for use:

() in runway visual range conditions less than a value of 800 m; or

(i) atnightin association with instrument runways; or

(i) atnight in association with non-instrument runways where the code number is 3
or 4.

() Signs shall be retroreflective and or illuminated in accordance with the provisions of
Appendix 4 when intended for use at night in association with non-instrument runways
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where the code numberis 1 or 2.

(g A variable message sign shall show a blank face when not in use.

(h) In case of failure, a variable message sign shall not provide information that could
lead to unsafe action from a pilot or a vehicle driver.

() The time interval to change from one message to another on a variable message sign
shall be as short as practicable and shall not exceed 5 seconds.

14.5.4.2 Mandatory instruction signs

(1) Application

@

A mandatory instruction sign shall be provided by the Aerodrome Operator to identify a
location beyond which an aircraft taxiing or vehicle shall not proceed unless authorized by
the aerodrome control tower.

Note. — See Figure 5-30 for pictorial representation of manda
Figure 5-32 for examples of locating signs at taxiway,

jction signs and

Mandatory instruction signs shall include runway desig
holding position signs, runway-holding position signs, road
ENTRY signs.

y I, IT or III

ding posit signs and NO

Note. — See 14.5.4.7 for specifications on road-held

A pattern “A” runway-holdi
taxiway/runway intersectio
sign.

supplemented at a
with a runway designation

position

A pattern “B” runway- be supplemented with a category I,
IT or III holding positio

A pattern “A” iti ng at a runway-holding position established
in accorda 3.12. mented with a runway-holding position sign.

A NO ENTRY si e provided when entry into an area is prohibited.
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NCN-INSTRUMENT, NCN-PRECISION, TAKE-OFF RUNWAYS

A

N —=

CATEGORY |

CATEGORY Il

CATEGORY Il

A

Figure 5-32. Examples of sign positions at taxiway/runway intersections

Note. — Distance X is established in accordance with Table 3-2. Distance Y is established at the edge of the
ILS/MLS critical/sensitive area.

14 - 146



GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
NOVEMBER 2018

PART 14 - Design and Operations of Aerodromes

(2) Location

(@ A runway designation sign at a taxiway/runway intersection or a runway/runway
intersection shall be located on each side of the runway-holding position marking facing
the direction of approach to the runway.

(b) A category I, II or III holding position sign shall be located on each side of the runway-
holding position marking facing the direction of the approach to the critical area.

(9 A NO ENTRY sign shall be located at the beginning of the area to which entrance is
prohibited on each side of the taxiway as viewed by the pilot.

(d A runway-holding position sign shall be located on each side of the runway-holding
position established in accordance with 14.3.12.3, facing the approach to the obstacle
limitation surface or ILS/MLS critical/sensitive area, as appropriate.

(3) Characteristics

a mandatory instruction sign needs 0 putside edge of the white
inscription shall be supplemented by a b
code numbers 1 and 2, and 20 mm in wid

() The inscription on a runway
the Intersecting runway pr
except that a runway de
show the runway desig

the vicinity of a runway extremity may

on of the concerned rdhway extremity only.

(d The inscription on a ca
consist of the runway
I/11/111, as appropriate.

oint I/1I/I1I holding position sign shall

ory I, I, II], joint I
i y CAT I, CAT II, CAT III, CAT II/IIl or CAT

gnator followe

() The ins i e in accordance with Figure 5-30.

(i) way-holding position sign at a runway-holding position
ith 14.3.12.3 shall consist of the taxiway designation and a
(g) tions/symbol of Figure 5-30 shall be used.
14.5.4.3 INFORMATION SIGNS

(1) Application

(@ An information sign shall be provided where there is an operational need to identify by a
sign, a specific location, or routing (direction or destination) information.

(b) Information signs shall include direction signs, location signs, destination signs, runway
exit signs, runway vacated signs and intersection take-off signs.

() A runway exit sign shall be provided where there is an operational need to identify a
runway exit.

2 Note. — See Figure 5-31 for pictorial representations of information signs.

14 - 147



GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES

NOVEMBER 2018

@

PART 14 - Design and Operations of Aerodromes

A runway vacated sign shall 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.

Note. — See 14.5.3.17 for specifications on colour coding taxiway centre line lights.

An intersection take-off sign shall be provided when there is an operational need to indicate
the remaining take-off run available (TORA) for intersection take-offs.

Where necessary, a destination sign shall 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 shall be provided when it is intended to indicate
routing information prior to a taxiway intersection.

A direction sign shall be provided when there is an
designation and direction of taxiways at an intersectié

pperational need to identify the

A location sign shall be provided in conj i gn, except that it may
be omitted where an aeronautical study i i

Where a taxiway ends
a barricade, direction si

Location

e signs shall be installed at least 60 m from the centre line of
ere the code number is 3 or 4, and at least 40 m where the

Note. — A location sign installed beyond a taxiway intersection may be installed on either
side of a taxiway.

A runway exit sign shall be located on the same side of the runway as the exit is located
(i.e., left or right) and positioned in accordance with Table 5-5.

A runway exit sign shall 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 shall be located at least on one side of the taxiway. The distance
between the sign and the centre line of a runway shall be not less than the greater of the

following:

(i) the distance between the centre line of the runway and the perimeter of the ILS/MLS
critical/sensitive area; or
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(i) 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
shall be positioned outboard of the runway vacated sign.

An intersection take-off sign shall be located at the left-hand side of the entry taxiway. The
distance between the sign and the centre line of the runway shall be not less than 60 m
where the code number is 3 or 4, and not less than 45 m where the code number is 1 or
2.

A taxiway location sign installed in conjunction with a runway designation sign shall be
positioned outboard of the runway designation sign.

A destination sign shall not normally be collocated with a location or direction sign.

An information sign other than a location sign shall no
instruction sign.

ocated with a mandatory
A direction sign, barricade and/or other appropriate visus ify a “T”
intersection shall be located on the opposite side of the inte i i e taxiway.
Characteristics

(@ An information sign other than a locatic i an inscription in black
on a yellow background.

(b) A location sign shall i i iptien in yellow on a black background and
where it is a stand-

() The inscription on
and an arrow indica

nway exit sign sh sist of the designator of the exit taxiway
the direction to

(d The in n shall depict the pattern A runway-holding
i -31.

entifying the destination plus an arrow indicating the direction
to proceed as shown in Figure 5-31.

() The inscription on a direction sign shall comprise an alpha or alphanumerical message
identifying the taxiway(s) plus an arrow or arrows appropriately oriented as shown in
Figure 5-31.

(h) The inscription on a location sign shall comprise the designation of the location
taxiway, runway or other pavement the aircraft is on or is entering and shall not
contain arrows.

() Where it is necessary to identify each of a series of intermediate holding positions on
the same taxiway, the location sign shall consist of the taxiway designation and a

number.

() Where a location sign and direction signs are used in combination:
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(i) all direction signs related to left turns shall be placed on the left side of the location
sign, and all direction signs related to right turns shall 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 the left- hand side.

(i) the direction signs shall be placed such that the direction of the arrows departs
increasingly from the vertical with increasing deviation of the corresponding
taxiway.

(i) an appropriate direction sign shall be placed next to the location sign where the
direction of the location taxiway changes significantly beyond the intersection; and

(iv) adjacent direction signs shall be delineated by a vertical black line as shown in
Figure 5-31.

(k) A taxiway shall be identified by a designator that is used only once on an aerodrome
comprising a single letter, two letters or a combinagien of a letter or letters followed by
a number.

() When designating taxiways, the use of words such as shall be avoided

wherever possible.

e letters I, O o shall not'be used to avoid

d marking.

(m) When designating taxiways, the use
confusion with the numerals 1, 0 an

(n) The use of numbers alone on the mawnp ng be reserved for the
designation of runways.

ame as taxiway designators.

scriptions are visible from the cockpit of an aircraft properly
drome checkpoint marking.

() A VOR aerodrome checkpoint sign shall consist of an inscription in black on a yellow
background.

(b) The inscriptions on a VOR checkpoint sign shall be in accordance with one of the
alternatives shown in Figure 5-33 in which:

VOR is an abbreviation identifying this as a VOR 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 should be
indicated at the VOR checkpoint; and

4.3 NM is an example of the distance in nautical miles to a DME collocated with

the VOR concerned.
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VOR 116.3 147° |---eeoeneeee VOR 116.3
147°

(A) (B)
Where no DME is collocated with the VOR

VOR 116.3 147° 4.3nm|--| VOR 116.3
147° 4 .3NM

<) (D)
Where a DME is collocated with the VOR

Figure 5-33. VOR aerodrome checkpoi

Note. — Tolerances for the bearing value shown on the sign are give
E. It will be noted that a checkpoint can only be used operationally
consistently within +2 degrees of the stated bearing.

| Attachment
s show it to be

14.5.4.5 AERODROME IDENTIFICATION
(1) Application. An aerodrome idefitificati i tan aerodrome where

there is insufficient altern

2) Location. The aerodro laced on the aerodrome so as to
p
be legible, in so far as i i ove the horizontal.

(3) Characteris

(b) e sign should give adequate conspicuousness when
und.
() The e a height of not less than 3 m.
14.5.4.6 AIRCRAFT STAND IDENTIFICATION SIGNS

(1) Application. An aircraft stand identification marking shall be supplemented with an
aircraft stand identification sign where feasible.

(2) Location. An aircraft stand identification sign shall be located so as to be clearly visible
from the cockpit of an aircraft prior to entering the aircraft stand.

(3) Characteristics. An aircraft stand identification sign shall consist of an inscription in
black on a yellow background.

14.5.4.7 ROAD-HOLDING POSITION SIGN

(1) A road-holding position sign shall be provided at all road entrances to a runway.
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Location. The road-holding position sign shall be located 1.5 m from one edge of the road
(left or right as appropriate to the local traffic Directives) at the holding position.

Characteristics

A road-holding position sign shall consist of an inscription in white on a red background.

(b) The inscription on a road-holding position sign shall be in English language, be in
conformity with the local traffic Regulations and include the following:
() a requirement to stop; and
(i) where appropriate:
A. arequirement to obtain ATC clearance; and
B. location designator.
Note. — Examples of road-holding position signs are contain drome Design Manual
(Doc 9157), Part4.
(c) A road-holding position sign intended for night use shall be illuminated.
14.5.5 MARKERS
14.5.5.1 GENERAL
Markers shall be frangible! Those located near nway or taxiway shall be sufficiently
low to preserve clearange for propellers and for t gine pods of jet aircraft.
Note 1. — Anchors or chai prevent markers which have broken from their mounting from
blowing away, ed.
Note 2. — ] iven in the Aerodrome Design Manual (Doc 9157),
Part 6
14.5.5.2 EDGE MARKERS

(1) Applic . provided when the extent of an unpaved runway is not
clearly i earance of its surface compared with that of the surrounding
ground.

(2) Location. Where runway lights are provided, the markers shall be incorporated in the
light fixtures. Where there are no lights, markers of flat rectangular or conical shape
should be placed so as to delimit the runway clearly.

(3) Characteristics. The flat rectangular markers shall have a minimum size of 1 m by 3 m
and shall be placed with their long dimension parallel to the runway centre line. The
conical markers shall have a height not exceeding 50 cm.

14.5.5.3 STOPWAY EDGE MARKERS

0

Application. Stopway edge markers shall be provided when the extent of a stopway is not
clearly indicated by its appearance compared with that of the surrounding ground.

Characteristics. The stopway edge markers shall be sufficiently different from any
runway edge markers used to ensure that the two types of markers cannot be confused.
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Note. — Markers consisting of small vertical boards camouflaged on the reverse side, as viewed from
the runway, have proved operationally acceptable.

14.5.5.4 TAXIWAY EDGE MARKERS

(1) Application. Taxiway edge markers shall 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.

(2) Location. Taxiway edge markers shall be installed at least at the same locations as
would the taxiway edge lights had they been used.

(3) Characteristics
(a) A taxiway edge marker shall be retroreflective blue.

(b) The marked surface as viewed by the pilot shall be
minimum viewing area of 150 cm2.

ectangle and shall have a

() Taxiway edge markers shall be frangible. Their height iciently low to
preserve clearance for propellers and for the engine po [

14.5.5.5 TAXIWAY CENTRE LINE MAR
(1) Application

() Taxiway centre line markers 2 rhere the code number is 1
or 2 and taxiway centre li i I arkers are notprovided.

(b) Taxiway centre line
or 4 and taxiway ce

guidance provided b

(2) Location

ers shall normally be located on the taxiway centre line
may be offset by not more than 30 cm where it is not
m on the marking.

(3) Characteristics
(a) A taxiway centre line marker shall be retroreflective green.

(b) The marked surface as viewed by the pilot shall be a rectangle and shall have a
minimum viewing area of 20 cm2.

() Taxiway centre line markers shall be so designed and fitted as to withstand being run
over by the wheels of an aircraft without damage either to the aircraft or to the markers
themselves.

14.5.5.6 UNPAVED TAXIWAY EDGE MARKERS

(1) Application. Where the extent of an unpaved taxiway is not clearly indicated by its
appearance compared with that of the surrounding ground, markers shall be provided.
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Location. Where taxiway lights are provided, the markers shall be incorporated in the light
fixtures. Where there are no lights, markers of conical shape shall be placed so as to delimit
the taxiway clearly.

14.5.5.7 BOUNDARY MARKERS

0

2)

&)

Application. Boundary markers shall be provided at an aerodrome where the landing area
has no runway.

Location. Boundary markers shall be spaced along the boundary of the landing area at
intervals of not more than 200 m, if the type shown in Figure 5-34 is wused, or
approximately 90 m, if the conical type is used with a marker at any corner.

Characteristics. Boundary markers shall be of a form similar to that shown in Figure 5-
34, 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 shall be coloured to contrast with the background against which
they will be seen. A single colour, orange or red, or t ontrasting colours, orange and
white or alternatively red and white, shall be used, ex e such colours merge with
the background.

1m

A
Y

Fig 5-34. Boundary markers
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14.6 VISUAL AIDS FOR DENOTING OBSTACLES

14.6.1 OBJECTS TO BE MARKED AND/OR LIGHTED

0

Objects within the lateral boundaries of the obstacle limitation surfaces

@

Vehicles and other mobile objects, excluding aircraft, on the movement area of an
aerodrome are obstacles and shall 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.

Elevated aeronautical ground lights within the movement area shall be marked so as
to be conspicuous by day. Obstacle lights shall not be installed on elevated ground
lights or signs in the movement area.

All obstacles within the distance specified in Table 3-1, column 11 or 12, from the
centre line of a taxiway, an apron taxiway or aircraft stand taxilane shall be marked
and, if the taxiway, apron taxiway or aircraft stand ilane is used at night, lighted.

A fixed obstacle that extends above a take-off climb
edge of the take-off climb surface shall be marked a
lighted, except that:

3 000 m of the inner
ay is used at night,

() such marking and lighting may befomi acle is shielded by another
fixed obstacle;

(i) the marking may be omitted whe ) is lighted by medium-intensity
obstacle lights, Type day and
ground does not ex m;

(i) the marking ma acle is lighted by high-intensity obstacle

lights by day; a
(iv) obstacle is a lighthouse, and an aeronautical
be sufficient.

nway is used at night, lighted, if such marking and lighting is
ensure its avoidance, except that the marking may be omitted

(i) the objectis lighted by high-intensity obstacle lights by day.

A fixed obstacle that extends above an approach surface within 3 000 m of the inner
edge or above a transitional surface shall be marked and, if the runway is used at
night, lighted, except that:

() such marking and lighting may be omitted when the obstacle is shielded by another
fixed obstacle;

(i) the marking may be omitted when the obstacle is lighted by medium-intensity
obstacle lights, Type A, by day and its height above the level of the surrounding

ground does not exceed 150 m;

(i) the marking may be omitted when the obstacle is lighted by high-intensity obstacle
lights by day; and

14 - 155



GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
NOVEMBER 2018

PART 14 - Design and Operations of Aerodromes

(iv) the lighting may be omitted where the obstacle is a lighthouse, and an aeronautical
study indicates the lighthouse light to be sufficient.

(g A fixed obstacle that extends above a horizontal surface shall be marked and, if the
aerodrome is used at night, lighted, except that:

() such marking and lighting may be omitted when:
A. the obstacle is shielded by another fixed obstacle; or
B. for a circuit extensively obstructed by immovable objects or terrain, procedures
have been established to ensure safe vertical clearance below prescribed flight

paths; or

C. an aeronautical study shows the obstacle not to be of operational significance;

(i) the marking may be omitted when the obsta
obstacle lights, Type A, by day and its height 3
ground does not exceed 150 m;

is lighted by medium-intensity

(i) the marking may be omitted when the obstacle is lig
lights by day; and

(iv) acle is a lighthouse, and an aeronautical

() Other objects insid n surfaces shall be marked and/or lighted if
i object could constitute a hazard to aircraft
outes e.g., waterway or highway).

r cables could constitute a hazard to aircraft.

Note 1. — ] lighting of obstacles is intended to reduce hazards to aircraft by indicating
. It does not necessarily reduce operating limitations which may be imposed
by an obstacle.

Note 2. - An autonomous aircraft detection system may be installed on or near an obstacle (or group of
obstacles such as wind farms), designed to operate the lighting only when the system detects an aircraft
approaching the obstacle, in order to reduce light exposure to local residents. Guidance on the design and
installation of an autonomous aircraft detection system is available in the Aerodrome Design Manual (Doc
9157), Part 4. The availability of such guidance is not intended to imply that such a system has to be
provided.

(2) Objects outside the lateral boundaries of the obstacle limitation surfaces

(a) Obstacles in accordance with 14.4.3.2 shall be marked and lighted, except that the
marking may be omitted when the obstacle is lighted by high-intensity obstacle lights
by day.

(b) Other objects outside the obstacle limitation surfaces shall be marked and/or lighted
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if an aeronautical study indicates that the object could constitute a hazard to aircraft
(this includes objects adjacent to visual routes e.g., waterway, highway).

() Overhead wires, cables, etc., crossing a river, waterway, valley or highway shall 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.

14.6.2 MARKING AND LIGHTING OF OBJECTS

14.6.2.1 GENERAL

0]

The presence of objects which must be lighted, as specified in 14.6.1, shall be indicated
by low-, medium- or high intensity obstacle lights, or a combination of such lights.

(2) Low-intensity obstacle lights, Types A B, C, D and E, medium-intensity obstacle lights,
Types A, B and C, high-intensity obstacle lights Type A and B, shall be in accordance with
the specifications in Table 6-1 and Appendix 1.

(3) The number and arrangement of low-, medium- or hig nsity obstacle lights at each
level to be marked shall be such that the object is indic every angle in azimuth.
Where a light is shielded in any direction by another pa or by an adjacent
object, additional lights shall be provided on that adjacent@bijg C of the object
that is shielding the light, in such a way as to retain the genefa of the object to
be lighted. If the shielded light does n i inition of the object to be
lighted, it may be omitted.

14.6.2.2 MOBILE OBJECTS

(1) Marking. All mobile obj e coloured or display flags.

(2) Marking by colour. n mobile objects ed by colour, a single conspicuous
colour, preferably red gency vehicles and yellow for service
vehicles, shall be used.

(3) Marking

bile objects shall be displayed around, on top of, or around the
t. Flags shall not increase the hazard presented by the object

e objects shall not be less than 0.9 m on each side and shall
attern, each square having sides of not less than 0.3 m. The
colours o shall contrast each with the other and with the background
against which they will be seen. Orange and white or alternatively red and white shall
be used, except where such colours merge with the background.
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Table 6-1. Characteristics of obstacle lights
1 2 3 - 5 6 7
Peak intensity (cd) at given Background
Luminance (b) Light
Signal type/ Day Twilight Night Distnibution
Light Type Colour (flash rate) (Above 500 cd/m?®) | (50-500 cd/m?®) |(Below 50 cd/m®) Table
Low-intensity. Type A Red Fixed . ,
- N/A N/A 10
(fixed obstacle) Table 6-2
Low-mtensity, Type B Red Fixed . )
o N/A N/A 32
(fixed obstacle) Table 6-2
Low-mt.ensny. Type C Yellow/Blue Flashing N/A 0 0
(mobile obstacle) (a) (60-90 fpm) Table 6-2
Low-intensity, Type D fellow Flashing .
: N/A 200 200
(follow-me vehicle) (60-90 fpm) Table 6-2
ity i )
Low-intensity, Type E Red Flashing N/A N/A 32 Table 6-2
© (Type B)
Medium-mtensity, Type A White Flashing 5
. 20000 20 000 2000
(20-60 fpm) Table 6-3
Medium-intensity, Type B Red Flashing . )
. N/A N/A 2000
(20-60 fpm) Table 6-3
Medium-intensity. Type C Red Fixed N/A N/A 2000 Table 6-3
High-intensity. White Flashing 200 000 20000 3000
Type A (40-60 fpm) Table 6-3
High-intensity. White Flashing 100 000 20000 2000
Type B (4060 fpm) - - Table 6-3

e’

ive intensity as determined in accordance with the Aerodrome Design

flash at the same rate as the lighting on the nacelle.

distribution for low-intensity obstacle lights

Minimum intensity Maximum intensity Vertical beam spread
@ @ ®
Minimum beam spread Intensity
Type A 10 cd (b) N/A 10° S5cd
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
Note. — This table does not include recommended horizontal beam spreads. 14.6.2.1.3 requires 360°

coverage around an obstacle. Therefore, the number of lights needed to meet this requirement will
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depend on the horizontal beam spreads of each light as well as the shape of the obstacle. Thus, with
narrower beam spreads, more lights will be required.

a) 360° horizontal. For flashing lights, the intensity is read into effective intensity, as determined in
accordance with the Aerodrome Design Manual (Doc 9157), Part4.

b) Between 2 and 10° vertical. Elevation vertical angles are referenced to the horizontal when the
light is levelled.

¢) Between 2 and 20° vertical. Elevation vertical angles are referenced to the horizontal when the
light is levelled.

d) Peak intensity should be located at approximately 2.5°vertical.
e)] Peak intensity should be located at approximately 17 vertical.

f) Beam spread is defined as the angle between the horizontal plane and the directions for which
the intensity exceeds that mentioned in the “intensity” column.

Table 6-3. Light distribution for medium- and high-intensity e lig
according to benchmark intensities of Table 6-1

&

Benchmark Minimum requirements Recommendations
intensity
i Vertical elevati 1 Vertical elevati 1
ertical elevation angle (b) Vertical beam spread ical elevation angle (b) Vertical beam spread
0° -1° (© 0° -1° -10° (©)
Minimum Minimum Maximum
average | Minimum | Minimum | beam Maximum | Maximum | Maximum beam
intensity | infensity | intensity spread | Intensity | intensity | intensify | intensity spread | Intensity
(@) @ @) @ @ @ @ (@
200000 | 200000 | 150000 75000 3° 75000 | 250000 112 500 7500 7° 75 000
100000 | 100000 75 000 37500 3° 37500 125000 56 250 3750 7° 37500
20 000 20 000 15000 7500 3° 7500 25000 11250 750 N/A N/A
2000 2000 1500 750 3° 750 2500 1125 75 N/A N/A

include recommended horizontal beam spreads. 14.6.2.1.3

d an obstacle. Therefore, the number of lights needed to meet

d on the horizontal beam spreads of each light as well as the

shape of the s, with narrower beam spreads, more lights will be required.

a) 360° horizontal. All intensities are expressed in Candela. For flashing lights, the
intensity is read into effective intensity, as determined in accordance with the
Aerodrome Design Manual (Doc 9157), Part 4.

b) Elevation vertical angles are referenced to the horizontal when the light unit is
levelled.

c¢) Beam spread is defined as the angle between the horizontal plane and the directions
for which the intensity exceeds that mentioned in the “intensity” column.

Note. — An extended beam spread may be necessary under specific configuration and
justified by an aeronautical study.
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(4) Lighting

(@ Low-intensity obstacle lights, Type C, shall be displayed on vehicles and other mobile
objects excluding aircraft.

Note. — See Part 19 of Ghana Civil Aviation (ANS) Directives for lights to be displayed by aircraft.

(b) Low-intensity obstacle lights, Type C, displayed on vehicles associated with emergency or
security shall be flashing-blue and those displayed on other vehicles shall be flashing-
yellow.

() Low-intensity obstacle lights, Type D, shall be displayed on follow-me vehicles.

(d Low-intensity obstacle lights on objects with limited mobility such as aerobridges shall be
fixed-red, and as a minimum be in accordance with the specifications for low- intensity
obstacle lights, Type A, in Table 6-1. The intensity of the lights shall be sufficient to ensure
conspicuousness considering the intensity of the adjacent lights and the general levels of
illumination against which they would normally be vi

14.6.2.3 FIXED OBJECTS?25

(1) Marking. All fixed objects to be marked shall, whenever
this is not practicable, markers or flags
objects that are sufficiently conspicuou
otherwise marked.

loured, but if
em, except that
colour need not be

(2) Marking by colour

(@ An object shall be col
surfaces and its pro
dimensions. The pat
than 3 m on a side,
should contrast each
be seen. Orange and

if it has essentially unbroken
lane equals or exceeds 4.5 m in both
of not less than 1.5 m and not more
er colour. The colours of the pattern
ith the background against which they will
red and white should be used, except where
See Figure 6-1.

alternating contrasting bands if:

ken surfaces and has one dimension, horizontal or vertical,
e other dimension, horizontal or vertical, less than 4.5 m;

(i) itis
1.5 m.

with either a vertical or a horizontal dimension greater than

() The bands shall be perpendicular to the longest dimension and have a width
approximately 1/7 of the longest dimension or 30 m, whichever is less. The colours of
the bands shall contrast with the background against which they will be seen. Orange
and white shall be used, except where such colours are not conspicuous when viewed
against the background. The bands on the extremities of the object shall be of the darker
colour. (See Figures 6-1 and 6-2.)

Note. — Table 6-4 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.

2 Note. — The fixed objects of wind turbines are addressed separately in 14.6.2.4 and the fixed objects of overhead wires,
cables, etc., and supporting towers are addressed separately in 14.6.2.5
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|24 5m—>

>45m

!: <45m »>| |<—>1A5 m~>|

L] White
. Orange or red

Figure 6-1. Basic marking pattern

Table 6-4. Marki and widths

Longest dimension '

Greater than Not exceeding Band width

1.5m 210m 1/7 of longest dimension

210 m 270 m 1/9 " "

270 m 330m vt "

330m 390 m iz v v

390 m 450 m s v "

450 m 510m 7 v "

510 m 570 m e v v

570 m 630 m 21 v "

ct shall be colou
s both dimensi
S merge wi

a single conspicuous colour if its projection on any vertical
s'less than 1.5 m. Orange or red shall be used, except where
the background.

Note. — Agains grounds it may be found necessary to use a different colour from orange
or red to obtain sufficient contrast.

(3) Marking by flags

(a) Flags used to mark fixed objects shall be displayed around, on top of, or around the
highest edge of, the object. When flags are used to mark extensive objects or groups of
closely spaced objects, they shall be displayed at least every 15 m. Flags shall not
increase the hazard presented by the object they mark.

(b) Flags used to mark fixed objects shall not be less than 0.6 m on each side.
(c) Flags used to mark fixed objects shall be orange in colour or a combination of two
triangular sections, one orange and the other white, or one red and the other white,

except that where such colours merge with the background, other conspicuous colours
should be used.
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See 6.2 3.1IT)...,

v.‘

H
H
A Rooftop pattern
A’ Plain roof pattern
| B Curved surface
h 4 C Skeieton structure

Note.— H is less than 45 m for the examples shown above.
For greater heights intermediate lights must be added as shown below

i
X
g Light spacing (X) In accordance with Appendix 5
Number of levels of ights = N = Y (metres)
X (metres)
.

Figure 6-2. Examples of marking and lighting of tall structures

(4 Marking by markers

() Markers displayed on or adjacent to objects shall be located in conspicuous positions so
as to retain the general definition of the object and shall be recognizable in clear weather
from a distance of at least 1 000 m for an object to be viewed from the air and 300 m 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 shall be distinctive to the extent necessary to
ensure that they are not mistaken for markers employed to convey other information, and
they shall be such that the hazard presented by the object they mark is not increased.

(b) A marker shall be of one colour. When installed, white and red, or white and orange
markers shall be displayed alternately. The colour selected should contrast with the
background against which it will be seen.
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Lighting

In the case of an object to be lighted, one or more low-, medium- or high-intensity obstacle
lights shall be located as close as practicable to the top of the object.

Note. — Recommendations on how a combination of low-, medium- and/or high-intensity lights on
obstacles should be displayed are given in Appendix 6.

In the case of chimney or other structure of like function, the top lights shall be placed
sufficiently below the top so as to minimize contamination by smoke, etc. (See Figure 6-
2).

In the case of a tower or antenna structure indicated by high-intensity 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 high-intensity obstacle light on the top of the appurtenance, such a
light shall be located at the highest practicable point and, if practicable, a medium-
intensity obstacle light, Type A, mounted on the top.

In the case of an extensive object or of a group of closel objects to be lighted that
are:

(a) penetrating a horizontal obstacle limitation surface (OL
the top lights shall be so arranged as to at least indi
object highest in relation to the ob:s
so as to indicate the general definitio

the general definition j . ) or more edges are of the same
height, the edge near, ]

ion surface concer
t of the object, a

When the obstacle limi

OLS is not the highest itional obstacle lights shall be placed on the

Where li i ral definition of an extensive object or a group

used, they shall be spaced at longitudinal intervals not

High-intensity obstacle lights, Type A, and medium-intensity obstacle lights, Types A and
B, located on an object shall flash simultaneously.

The installation setting angles for high-intensity obstacle lights, Type A, shall be in
accordance with Table 6-5.

Note. — High-intensity 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. Guidance on the design, location and
operation of high-intensity obstacle lights is given in the Aerodrome Design Manual (Doc 9157), Part4.

Were the use of high-intensity obstacle lights, Type A, or medium-intensity obstacle lights,
Type A, at night may dazzle pilots in the vicinity of an aerodrome (within approximately
10 000 m radius) or cause significant environmental concerns, a dual obstacle lighting
system shall be provided. This system shall be composed of high- intensity obstacle lights,
Type A, or medium-intensity obstacle lights, Type A, as appropriate, for daytime and
twilight use and medium-intensity obstacle lights, Type B or C, for night-time use.
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Note. — A group of buildings is regarded as an extensive objec

Lighting of objects with a height 45 m to a height
level

@

PART 14 - Design and Operations of Aerodromes
Lighting of objects with a height less than 45 m above ground level

Low-intensity obstacle lights, Type A or B, shall be used where the object is a less
extensive one and its height above the surrounding ground is less than 45 m.

Where the use of low-intensity obstacle lights, Type A or B, would be inadequate or an
early special warning is required, then medium- or high-intensity obstacle lights shall
be used.

Low-intensity obstacle lights, Type B, shall be used either alone or in combination with
medium-intensity obstacle lights, Type B, in accordance with 6.2.3.22.

Medium-intensity obstacle lights, Type A, B or C, should be used where the object is an
extensive one. Medium-intensity obstacle lights, Types A and C, should be used alone,
whereas medium-intensity obstacle lights, Type B, shall be used either alone or in
combination with low-intensity obstacle lights, Type B.

50 m above ground

Medium-intensity obstacle lights, Type A, B or C, sh
obstacle lights, Types A and C, shall bg used alone, wher
lights, Type B, shall be used either a i
lights, Type B.

tensity obstacle
ith low- intensity obstacle

0 be marked is surrounded by
]l at intermediate levels. These additional
practicable, between the top lights
buildings, as appropriate, with the

elevation of tops of n
buildings), addition
intermediate lights
and ground level
spacing not exceed

ghts shall be provi
all be spaced as equa
he level of tops

of th e the level of the surrounding ground or the
(when the object to be marked is surrounded by
ights shall be provided at intermediate levels. These additional
1 be alternately low-intensity obstacle lights, Type B, and
lights, Type B, and shall be spaced as equally as practicable
nd ground level or the level of tops of nearby buildings, as
acing not exceeding 52 m.

Where an ndicated by medium-intensity 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 be marked is surrounded by
buildings), additional lights shall be provided at intermediate levels. These additional
intermediate lights shall be spaced as equally as practicable, between the top lights
and ground level or the level of tops of nearby buildings, as appropriate, with the
spacing not exceeding 52 m.

Where high-intensity obstacle lights, Type A, are used, they shall be spaced at uniform
intervals not exceeding 105 m between the ground level and the top light(s) specified
in 14.6.2.3.10, except that where an object to be marked is surrounded by
buildings, the elevation of the tops of the buildings may be used as the
equivalent of the ground level when determining the number of light levels.

Lighting of objects with a height 150 m or more above ground level

High-intensity obstacle lights, Type A, shall 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
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study indicates such lights to be essential for the recognition of the object by day.

Where high-intensity obstacle lights, Type A, are used, they shall be spaced at uniform
intervals not exceeding105 m between the ground level and the top light(s) specified in
14.6.2.3.10, except that where an object to be marked is surrounded by buildings, the
elevation of the tops of the buildings may be used as the equivalent of the ground level
when determining the number of light levels.

Where, in the opinion of the appropriate authority, the use of high-intensity obstacle 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, medium- intensity obstacle
lights, Type C, shall be used alone, whereas medium intensity obstacle lights, Type B, shall
be used either alone or in combination with low-intensity obstacle lights, Type B.

Where an object is indicated by medium-intensity obstacle lights, Type A, additional lights
shall be provided at intermediate levels. These additional intermediate lights shall be
spaced as equally as practicable, between the top lights and ground level or the level of
tops of nearby buildings, as appropriate, with the spacing not exceeding 105 m.

Where an object is indicated by medium-intensity obsta Type B, additional lights
shall be provided at intermediate levels. These additi@ i
Type B, and shall be spaced as equally as practicable bet
level or the level of tops of nearby buildings, as appropriate,
52 m.

Where an object is indicated by medium-i i ype C, additional lights
shall be provided at intermediate levels. Th ¥ intermediate lights shall be

spaced as equally as practic i nd ground level or the level of
tops of nearby buildings,

General. A

less otherwise indicated by an aeronautical study.

Lighting

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 shall be regarded as an extensive object and the lights shall
be installed:

() to identify the perimeter of the wind farm;

(i) respecting the maximum spacing, in accordance with 14.6.2.3.15, between the lights
along the perimeter, unless a dedicated assessment shows that a greater spacing can
be used;

(i) so that, where flashing lights are used, they flash simultaneously throughout the wind
farm;

(iv) so that, within a wind farm, any wind turbines of significantly higher elevation are also
identified wherever they are located; and
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Note. — The above 14.6.2.4.3 e) does not address wind turbine
For such wind turbines, additional marking and lighting
aeronautical study.

() The obstacle lights shall be installed on the nacelle in s
() Where lighting is deemed necessary for

the installation should be in accordan
aeronautical study.
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at locations prescribed in a), b) and d), respecting the following criteria:

A. for wind turbines of less than 150 m in overall height (hub height plus vertical
blade height), medium-intensity lighting on the nacelle should be provided;

B. for wind turbines from 150 m to 315 m in overall height, in addition to the medium-
intensity light installed on the nacelle, a second light serving as an alternate should
be provided in case of failure of the operating light. The lights should be installed
to assure that the output of either light is not blocked by the other; and

C. 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 three low-intensity Type E
lights, as specified in 14.6.2.1.3, should be provided. If an aeronautical study shows
that low-intensity Type E lights are not suitable, low-intensity Type A or B lights
may be used.

of more than 315 m of overall height.
e required as determined by an

0 provide an

hort line of wind turbines,
or ,as determined by an

14.6.2.5 OVERHEAD WIRES, CAB ND SU

(1 Marking. The wires,
supporting tower sho

(2) Marking by colours. T

les, etc., to be mark 11 be equipped with markers; the
be coloured.

of overhead wires, cables, etc., that require
ith 14.6.2.3.1 to 14.6.2.3.4, except that the
itted when they are lighted by high- intensity

Markers displayed j ects shall be located in conspicuous positions so as to retain the

general definition o
000 m for an object to
all directions in which an a

be recognizable in clear weather from a distance of atleast 1
the air and 300 m for an object to be viewed from the ground in
ikely to approach the object. The shape of markers shall be

distinctive to the extent necessary to ensure that they are not mistaken for markers employed to

@

(b)

convey other information, and they shall be such that the hazard presented by the
object they mark is not increased.

A marker displayed on an overhead wire, cable, etc., shall be spherical and have a
diameter of not less than 60 cm.

The spacing between two consecutive markers or between a marker and a supporting
tower should be appropriate to the diameter of the marker, but in no case should the

spacing exceed:

() 30 m where the marker diameter is 60 cm progressively increasing with the
diameter of the marker to

() 35 m where the marker diameter is 80 cm and further progressively increasing to
a maximum of
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(i) 40 m where the marker diameter is of at least 130 cm. Where multiple wires, cables,
etc, are involved, a marker should be located not lower than the level of the highest
wire at the point marked.

() A marker shall be of one colour. When installed, white and red, or white and orange
markers should be displayed alternately. The colour selected shall contrast with the
background against which it will be seen.

(d When it has been determined that an overhead wire, cable, etc., needs to be marked
but it is not practicable to install markers on the wire, cable, etc., then high-intensity
obstacle lights, Type B, shall be provided on their supporting towers.

Lighting

High-intensity obstacle lights, Type B, shall be used to indicate the presence of a tower
supporting overhead wires, cables, etc., where:

() an aeronautical study indicates such lights to be essential for the recognition of the
presence of wires, cables, etc.; or

(i) it has not been found practicable to install markers O ables, etc.

Where high-intensity obstacle lights, Type B, are used, they sk at three
levels:

— at the top of the tower;

— at the lowest level of the catenar

Ratio of cycle time

iddle and 1/13
2/13
om and middle 10/13.

Note. — stacle lights are intended for day use as well as night use. Care is needed
to ensure tha ights do not create disconcerting dazzle. Guidance on the design, operation
and the location of high-intensity obstacle lights is given in the Aerodrome Design Manual (Doc
9157), Part 4.

Where, in the opinion of the appropriate authority, the use of high-intensity obstacle lights,
Type B, at night may dazzle pilots in the vicinity of an aerodrome (within approximately 10
000 m radius) or cause significant environmental concerns, a dual obstacle lighting system
shall be provided. This system shall be composed of high- intensity obstacle lights, Type
B, for daytime and twilight use and medium-intensity obstacle lights, Type B, for night-
time use. Where medium-intensity lights are used they shall be installed at the same level
as the high-intensity obstacle light Type B.

The installation setting angles for high-intensity obstacle lights, Type B, shall be in
accordance with Table 6-5.
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14.7 VISUAL AIDS FOR DENOTING RESTRICTED USE AREAS

14.7.1

CLOSED RUNWAYS AND TAXIWAYS, OR PARTS THEREOF
Application

The Aerodrome Operator shall ensure that a closed marking shall be displayed on a
runway or taxiway or portion thereof which is permanently closed to the use of all aircraft.

A closed marking shall 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.

Location. On a runway a closed marking shall be placed at each end of the runway, or
portion thereof, declared closed, and additional markings shall be so placed that the
maximum interval between markings does not exceed 300 m. On a taxiway a closed
marking shall be placed at least at each end of the taxi or portion thereofclosed.

Characteristics
The closed marking shall be of the form and proport Figure 7-1,
[llustration a), when displayed on a runway, and shall be
detailed in Figure 7-1, [llustration b), when displayed on a i . arking shall be

When a runway or tax
and taxiway markings s

or taxiway which is used at night, unserviceability lights
nce to the closed area at intervals not exceeding 3 m (see
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< 145m >‘

Taxiway centre line

Runway centre line

lllustration a) Closed runway marking lllustration b) Closed taxiway marking

Figure 7- losed runway a ta)ﬁray markings

@
@

Note. — The marking of runway sides is specified in 14.5.2.7.

Location
A taxi side stripe marking shall be placed along the edge of the load-bearing pavement,
with the outer edge of the marking approximately on the edge of the load-bearing
pavement.

A taxi side stripe marking shall consist of a pair of solid lines, each 15 cm wide and spaced
15 cm apart and the same colour as the taxiway centre line marking.

Note. — Guidance on providing additional transverse stripes at an intersection or a small area on the
apron is given in the Aerodrome Design Manual (Doc 9157), Part 4.
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14.7.3 PRE-THRESHOLD AREA
(1) Application. The Aerodrome Operator shall ensure that when the surface before a
threshold is paved and exceeds 60 m in length and is not suitable for normal use by
aircraft, the entire length before the threshold shall be marked with a chevron marking.
(2) Location. A chevron marking shall point in the direction of the runway and be placed as
shown in Figure 7-2.
(3) Characteristics. A chevron marking shall be of conspicuous colour and contrast with the

colour used for the runway markings; it shall preferably be yellow. It should have an overall
width of at least 0.9 m.

Threshold
i# Pre-threshold area »
’ A
] \
|—> < ®0®® >
AN N N O N osN DN >3
?, o 45° Runway centre line
=3
v /
| | Yy
7 g (o ‘ | A
5m
max \—‘—— 7.5m
, 30m |, 30m |, 30m |, 30m [  30m
7-2. Pré-thresho markingv
14.7.4 UNSERVICEABLE AR

0

splayed wherever any portion of a
movement of aircraft but it is still possible
ovement area used at night, unserviceability

Application. Unservice
taxiway, apron or holdi

rkers and lights are used for such purposes as warning pilots of a hole
or outlining a portion of pavement, such as on an apron, that is under
se when a portion of a runway becomes unserviceable, nor on a
e width becomes unserviceable. In such instances, the runway or

g to the planning, coordination, monitoring and safety management of

works in prog ement area are specified in the PANS-Aerodromes (Doc 9981 ).

Location. Unserviceability markers and lights shall be placed at intervals sufficiently close

so as to delineate the unserviceable area.

Characteristics of unserviceability markers. Unserviceability markers shall consist of
conspicuous upstanding devices such as flags, cones or marker boards.

Characteristics of unserviceability lights. An unserviceability light shall consist of a
red fixed light. The light shall have an intensity sufficient to ensure conspicuousness
considering the intensity of the adjacent lights and the general level of illumination against
which it would normally be viewed. In no case shall the intensity be less than 10 cd of red
light.

Characteristics of unserviceability cones. An unserviceability cone shall be atleast
0.5 m in height and red, orange or yellow or any one of these colours in combination
with white.
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(6) Characteristics of unserviceability flags. An unserviceability flag shall be at least 0.5
m square and red, orange or yellow or any one of these colours in combination with white.

(7) Characteristics of unserviceability marker boards. An unserviceability marker board
shall 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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14.8 ELECTRICAL SYSTEMS

14.8.1 ELECTRICAL POWER SUPPLY SYSTEMS FOR AIR NAVIGATION FACILITIES26

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

(b) The design and provision of electrical power systems for aerodrome visual and radio
navigation aids shall be such that an equipment failure will not leave the pilot with
inadequate visual and non-visual guidance or misleading information.

Note. — The design and installation of the electrical systems need to take into consideration factors
that can lead to malfunction, such as electromagnetic disturbances, line losses, power quality, etc.
Additional guidance is given in the Aerodrome Design Manual (Doc 9157), Part 5.

(c) Electric power supply connections to those facilities for which secondary power is required
shall be so arranged that the facilities are automatically connected to the secondary power
supply on failure of the primary source of power.

(d The time interval between failure of the primary sa
restoration of the services required by 14.8.1.10 shall be
that for visual aids associated with non-precision, precision -off runways
the requirements of Table 8-1 for maximum switch-over ti

power and the complete

26 The safety of operations at aerodromes depends on the quali e 2 ie he total electrical power supply

(e) The electric power su connections to
required shall be so arr

Table 8-1 for maximum

ilities for which secondary power is
3 capable of meeting the requirements of
efined Subpart 1 of this Directive.

ch-over times a

r supply connections to those facilities for which secondary
power is requ be so arranged that the facilities are automatically connected to
the secondary power supply on failure of the primary source ofpower.

(b) For a runway meant for take-off in runway visual range conditions less than a value of 800
m, A secondary power supply capable of meeting the relevant requirements of Table 8-1
shall be provided.

() At an aerodrome where the primary runway is a non-precision approach runway, a
secondary power supply capable of meeting the requirements of Table 8-1 shall be provided
except that a secondary power supply for visual aids need not be provided for more than
one non-precision approach runway.

(d At an aerodrome where the primary runway is a non-instrument runway, a secondary
power supply capable of meeting the requirements of 14.8.1.4 shall be provided, except
that a secondary power supply for visual aids need not be provided when an emergency
lighting system in accordance with the specification of 14.5.3.2 is provided and capable of
being deployed in 15 minutes.
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The following aerodrome facilities shall be provided with a secondary power supply capable
of supplying power when there is a failure of the primary power supply:

(i) the signalling lamp and the minimum lighting necessary to enable air traffic
services personnel to carry out their duties;

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

(i) all obstacle lights which, in the opinion of the appropriate authority, are essential to
ensure the safe operation of aircraft;

(i) approach, runway and taxiway lighting as specified in 14.8.1.6 to 14.8.1.9;
(iv) meteorological equipment;
(v) essential security lighting, if provided in accordance with 14.9.11;

(vi) essential equipment and facilities for the aerodrome responding emergency agencies;

(vii) floodlighting on a designated isolated aircraft parki p if provided in
accordance with 14.5.3.24.1; and

(vii) illumination of apron areas over which passengers

Note. — Specifications for secondary power st aids and ground elements of
communications systems are given in Ghana Ci

— independent public ich i er supplying the aerodrome
service from a substatio substation through a transmission line

following a route differ pply route and such that the possibility
of a simultaneous failur dent public power supplies is extremely
remote; or

— standby i i enerators, batteries, etc., from which electric
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Table 8-1.

Rimway

Non-instrument

Non-precision approach

Precision approach category I

Precision approach category ILTII

Runway meant for take-off in runway visual
range conditions less than a value of 800 m

e n oo W
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Secondary power supply requirements

(see 8.1.4)

Lighting a1ds requirmg powsr

Visual approach slope indicators®
Runway edge”

Runway threshold”

Runway end”

Obstacle*

Approach lighting system

Visual approach slope indicators* ¢
Runway edge”

Runway threshold?

Runway end

Obstacle*

Approach lighting system

Runway edge”

Visual approach slope indicators® ¢
Runway threshold?

Runway end

Essential taxiway®

Obstacle*

Inner 300 m of the approach lighting system
Other parts of the approach lighting system
Obstacle*

Runway edge

Runway threshold

Runway end

Runway centre line

Runway touchdown zone

All stop bars

Essential taxiway

Runway edge
Runway end
Runway centre line
All stop bars
Essential taxiway®
Obstacle*

Supplied with secondary power when their operation iz essential to the safaty of flight operation.
Sea Chapter 3, 5.3.2, regarding the use of emergancy lightmg.

One second where no runway centre lina lights are provided.

One second where approaches are over hazardous or precipitous terram.

Maxmmum
switch-over ime

8.14and
819

15 seconds
15 seconds
15 seconds
15 seconds
15 seconds
15 seconds

15 seconds
15 seconds
15 seconds
15 seconds
13 seconds
13 seconds
15 seconds

1 second
15 seconds
13 seconds
15 seconds

1 second

1 second

1 second

1 second

1 second
15 seconds

15 seconds*
1 second
1 second
1 second

15 seconds

15 seconds
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SYSTEM DESIGN

For a runway meant for use in runway visual range conditions less than a value of 550 m,
the electrical systems for the power supply, lighting and control of the lighting systems
included in Table 8-1 shall be so designed that an equipment failure will not leave the pilot
with inadequate visual guidance or misleading information.

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

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

Where a runway forming part of a standard taxi-route is provided with runway lighting

and taxiway lighting, the lighting systems shall be interlocked to preclude the possibility
of simultaneous operation of both forms of lighting.

MONITORING

A system of monitoring shall be employed to indicate the @p f the lighting

systems.

Note. — Guidance on this subject is given in th ] anual (Doc 9157), Part 5.
Where lighting systems are used for ai such systems shall be
monitored automatically so as to provide a ault which may affect the
control functions. This inform shall be a ed to the air traffic services
unit.

perational status of lig as occurred, an indication shall be
ds for a stop ba
of visual aids.

Where a change in th
provided within two s
seconds for all other ty

evel of any element falls below the minimum
ied in 14.10.5.7 to 14.10.5.11, as appropriate. This information
d to the maintenance crew.

indication ceability level of any element falls below the minimum level
specified by t riate authority below which operations shall not continue. This
information shall be automatically relayed to the air traffic services unit and displayed in
a prominent position.

Note. — Guidance on air traffic control interface and visual aids monitoring is included in
the Aerodrome Design Manual (Doc 9157), Part 5.
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14.9 AERODROME OPERATIONAL SERVICES, EQUIPMENT AND INSTALLATIONS

14.9.1
1)
@

AERODROME EMERGENCY PLANNING
General

The Aerodrome Operator shall establish an aerodrome emergency plan at an aerodrome,
commensurate with the aircraft operations and other activities conducted at the
aerodrome.

The aerodrome emergency plan shall 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.

isk of travellers or cargo spreading a
port and severe outbreak of a

Note 2. — Examples of public health emergencies are increased
serious communicable disease internationally through ai
communicable disease potentially affecting a large proportion\of

The plan shall coordinate the response or participation o
the opinion of the appropriate authority, could be of a i onding to an
emergency.

Note 1. — Examples of agencies are:

— on the aerodrome: air traffic control
administration, medical and amb ce services, 6
police;

urity services, and

ice, Ghana Police, Health Authorities
ices), Military, and Harbour Patrol.

: Ghana National Fire Se
, hospital and public healt

— off the aerodro
(including medical, ambula

0 minimize adverse effects to the community from
Ith issues rather than provision of health services

Note 2. — Public health s
health-related events and
to individuals.

es include plannin
with population

d coordination with the rescue coordination

(i) responsibility and role of each agency, the emergency operations centre and the
command post, for each type of emergency;

(iv) information on names and telephone numbers of offices or people to be contacted in
the case of a particular emergency; and

(v) a grid map of the aerodrome and its immediate vicinity.

27 Aerodrome emergency planning is the process of preparing an aerodrome to cope with an emergency occurring at the
aerodrome or in its vicinity. The objective of aerodrome emergency planning is to minimize the effects of an emergency,
particularly in respect of saving lives and maintaining aircraft operations. The aerodrome emergency plan sets forth the
procedures for coordinating the response of different aerodrome agencies (or services) and of those agencies in the
surrounding community that could be of assistance in responding to the emergency. Guidance material in establishing
aerodrome emergency planning is given in the Airport Services Manual (Doc 9137), Part 7.

®

The plan shall observe Human Factors principles to ensure optimum response by all
existing agencies participating in emergency operations.
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Note 1. — Guidance material on Human Factors principles can be found in the Human Factors Training
Manual (Doc 9683).

Note 2. - General principles and procedures on the training of aerodrome personnel, including training
programmes and competence checks, are specified in the PANS-Aerodromes (Doc 9981 ).

14.9.1.1 EMERGENCY OPERATIONS CENTRE AND COMMAND POST

@

(b)

©

@

14.9.1.2 COMMUNICATION SYSTEM

14.9.1.3 AERODROME E

0

The Aerodrome Operator shall ensure that a fixed emergency operations centre and a
mobile command post shall be available for use during an emergency.

The emergency operations centre shall be a part of the aerodrome facilities and shall be
responsible for the overall coordination and general direction of the response to an
emergency.

The command post shall be a facility capable of being moved rapidly to the site of an
emergency, when required, and shall undertake the local coordination of those agencies
responding to the emergency.

. assume control of the
he command post.

The Aerodrome Operator shall ensure that a person is ¢
emergency operations centre and, when appropriate, anot

Adequate communication systems lin ost and the emergency
operations centre with each other and wit i
accordance with the plan and consiste
aerodrome.

The plan shall contain
reviewing the results in

s commencing in the first year and concluding in a full-scale
exercise at intervals not exceeding three years; and reviewed
thereafter, or after an actual emergency, so as to correct any deficiency found during
such exercises or actual emergency.

Note 1. — The purpose of a full-scale exercise is to ensure the adequacy of the plan to cope with different
types of emergencies. The purpose of a partial exercise is to ensure the adequacy of the response to
individual participating agencies and components of the plan, such as the communications system. The
purpose of modular tests is to enable concentrated effort on specific components of established
emergency plans.

Note 2. — Guidance material on airport emergency planning is available in the Airport Services Manual
(Doc 9137), Part 7.

14.9.1.4 EMERGENCIES IN DIFFICULT ENVIRONMENTS

@

The plan shall include the ready availability of, and coordination with, appropriate
specialist rescue services to be able to respond to emergencies where an aerodrome is
located close to water and/or swampy areas and where a significant portion of approach
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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 shall include the establishment, testing and assessment at
regular intervals of a predetermined response for the specialist rescue services.

An assessment of the approach and departure areas within 1 000 m of the runway
threshold shall be carried out to determine the options available forintervention.

Note. — Guidance material on assessing approach and departure areas within 1 000 m of runway
thresholds can be found in Chapter 13 of the Airport Services Manual (Doc 9137), Part 1.

14.9.2 RESCUE AND FIREFIGHTING

14.9.2.1 GENERAL

1
@

Application.

The Aerodrome Operator shall ensure that there is a'de d Rescue and firefighting
equipment and services provided at an aerodrome, whe 0
operations.

a significant portion of approach or d akes place over these areas,
specialist rescue services and firefightin
shall be available.

Note 1. — Special firefighting equ i er areas; this does not prevent
the provision of such equipm i ch as when the areas concerned
include reefs or islands.

Note 2. — The objective
expeditiously as possible i
aerodrome.

sary life-saving flotation equipment as
the largest aeroplane normally using the

Note 3. — Add
Part 1.

e category determined using the principles in (b) and (c), except
movements of the aeroplanes in the highest category normally
using the aero ess than 700 in the busiest consecutive three months, the level of
protection provided shall be not less than one category below the determined category.

Note. — Either a take-off or a landing constitutes a movement.

The aerodrome category shall be determined from Table 9-1 and shall be based on the
longest aeroplanes normally using the aerodrome and their fuselage width.

Note. — To categorize the aeroplanes using the aerodrome, first evaluate their overall length and
second, their fuselage width.

If, after selecting the category appropriate to the longest aeroplane’s overall length, that
aeroplane’s fuselage width is greater than the maximum width in Table 9-1, column 3, for
that category, then the category for that aeroplane shall actually be one category higher.

Note 1. — See guidance in the Airport Services Manual (Doc 9137), Part 1, for categorizing aerodromes,
including those for all-cargo aircraft operations, for rescue and firefighting purposes.
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Note 2.- Principles and procedures on training, including training programmes and competence checks, are
specified in the PANS-Aerodromes (Doc 9981). —Further guidance on the training of personnel, rescue
equipment for difficult environments and other facilities and services for rescue and firefighting is given in
Attachment A, Section 18, and in the Airport Services Manual (Doc 9137), Part1.

During anticipated periods of reduced activity, the level of protection available shall be no
less than that needed for the highest category of aeroplane planned to use the aerodrome
during that time irrespective of the number of movements.

Table 9-1. Aerodrome category for rescue and firefighting

Aerodrome Maximum
category Aeroplane overall length fuselage width
() @ (©)]
1 0 m up to but not including 9 m 2m
2 9 m up to but not including 12 m 2m
3 12 m up to but not including 18 m 3m
4 18 m up to but not including 24 m 4m
5 24 m up to but not including 28 m 4m
6 28 m up to but not including 39 m 5m
7 39 m up to but not including 49 m 5m
8 49 m up to but not including 61 m 7m r
Y 61 m up to but not including 76 m 7m
10 76 m up to but not including 90 m 8m

inimum performance level A;or
(i) a foam meeting the minimum performance level B;or
(i) a foam meeting the minimum performance level C;or

(iv) a combination of these agents;

except that the principal extinguishing agent for aerodromes in categories 1 to 3 shall
preferably meet a performance level B or C foam.

Note. — Information on the required physical properties and fire extinguishing performance criteria
needed for a foam to achieve an acceptable performance level A, B or C rating is given in the Airport
Services Manual (Doc 9137), Part 1.

The complementary extinguishing agent shall be a dry chemical powder suitable for
extinguishing hydrocarbon fires.
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Note 1. — When selecting dry chemical powders for use with foam, care must be exercised to ensure
compatibility.

Note 2. — Alternate complementary agents having equivalent firefighting capability may be utilized.
Additional information on extinguishing agents is given in the Airport Services Manual (Doc 9137), Part
1.

The amounts of water for foam production and the complementary agents to be provided
on the rescue and firefighting vehicles shall be in accordance with the aerodrome category
determined under 14.9.2.3, 14.9.2.4, 9.2.5, 14.9.2.6 and Table 9-2, except that for
aerodrome categories 1 and 2 up to 100 per cent of the water may be substituted with
complementary agent. For the purpose of agent substitution, 1 kg of complementary agent
shall be taken as equivalent to 1.0 L of water for production of a foam meeting performance
level A.

Note 1. — 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 L/min/m2 for a foam meeting performance level B and
3.75 L/min/m2 for a foam meeting performance levelC.

Note 2. — When any other complementary agent is used, the suh jon ratios need to be checked.
At aerodromes where operations by aeroplanes large
category are planned, the quantities of water shall be reca
for foam production and the discharge rates for foa
accordingly.

erage size in a given
e amount of water
pe increased

Note. — Guidance on the determination of qua
theoretical aeroplane in a given category is ava
9137), Part 1.

irge rates based on the largest
izport Services Manual (Doc

() At aerodromes where operati y aeroplanés the average size in a given
category are planned, the water s lated and the amount of water
for foam production the discharge rates) for foam solution shall be increased
accordingly.

Note. — Guidance on the mination of quanti of water and discharge rates based on the largest
overall length of aeroplane iven category is @yailable in Chapter 2 of the Airport Services Manual
(Doc 9137), Par
le 9-2. Min"um unts of extinguishing agents
Foam meeting performance Foam meeting performance Foam meeting performance
level A level B level C Complementary agents
Discharge rate Discharge rate Discharge rate Dry Discharge
foam solution/ foam solution’ foam solution/ chemical Rate
Aerodrome Water minute Water minute Water minute powders (kg/second)
category © (8] © (5 © (5]
()] @ €) @ (&) ® @) ® (©)
1 350 350 230 230 160 160 45 225
2 1000 800 670 550 460 360 90 225
3 1800 1300 1200 200 820 630 135 225
4 3 600 2 600 2400 1800 1700 1100 135 225
5 8 100 4 500 5400 3 000 3900 2200 180 225
6 11 800 6 000 7900 4000 5 800 2900 225 225
7 18 200 7900 12 100 5300 8 800 3 800 225 225
8 27 300 10 800 18 200 7200 12 800 5100 450 45
9 36 400 13 500 24 300 9000 17 100 6300 450 45
10 48 200 16 600 32300 11200 22 800 7900 450 45

Note— The quantities of water shown in columns 2, 4 and 6 are based on the average overall length of aeroplanes in a given category.

(8)

The quantity of foam concentrates separately provided on vehicles for foam production
shall be in proportion to the quantity of water provided and the foam concentrate selected.

The amount of foam concentrate provided on a vehicle shall be sufficient to produce at
least two loads of foam solution.
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Supplementary water supplies, for the expeditious replenishment of rescue and firefighting
vehicles at the scene of an aircraft accident, shall be provided.

When a combination of different performance level foams is provided at an aerodrome, the
total amount of water to be provided for foam production shall be calculated for each foam
type and the distribution of these quantities shall be documented for each vehicle and
applied to the overall rescue and firefighting requirement.

The discharge rate of the foam solution shall not be less than the rates shown in Table 9-
2.

The complementary agents shall comply with the appropriate specifications of the
International Organization for Standardization (ISO). *

The discharge rate of complementary agents shall be no less than the values shown in
Table 9-2.

Dry chemical powders shall only be substituted with a
firefighting capabilities for all types of fires where com
used.

that has equivalent or better
agent is expected to be

Note. — Guidance on the use of complementary agents can be foun ices Manual

(Doc 9137), Part 1.

A reserve supply of foam concentrate, equiv e quantities identified
in Table 9-2, shall be maintained on the aéro i nishment purposes.

Note. — Foam concentrate carried
can contribute to the reserve.

ire vehicles e e ity identified in Table 9-2

A reserve supply of c
identified in Table 9-2,
purposes. Sufficient pro
agent.

plementary agent, equ ent to 100 per cent of the quantity
all be maintaine aerodrome for vehicle replenishment

placed up to 100 per cent of the water with
supply of complementary agent of 200 per cent.

replenishment of the supplies is anticipated, the amount of
.9.2.23 and 14.9.2.24 shall be increased as determined by

Note. — Se i ices Manual (Doc 9137), Part 1 for guidance on the conduct of a risk
analysis to det antities of reserve extinguishing agents.

Rescue equipment. Rescue equipment commensurate with the level of aircraft operations
shall be provided on the rescue and firefighting vehicle(s). * See ISO Publication 7202
(Powder).

Note. — Guidance on the rescue equipment to be provided at an aerodrome is given in the Airport
Services Manual (Doc 9137), Part 1.

Response time

The operational objective of the rescue and firefighting service shall be to achieve a
response time not exceeding two minutes to any point of each operational runway, in
optimum visibility and surface conditions.

The operational objective of the rescue and firefighting service shall be to achieve a
response time not exceeding two minutes to any other part of the movement area, in

optimum visibility and surface conditions.
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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 the discharge rate specified in Table 9-2.

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 operational objective 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 shall be provided.

Note. — Additional guidance is available in the Airport Services Manual (Doc 9137), Part 1.
Any vehicles, other than the first responding vehicle(s), required to deliver the amounts of

extinguishing agents specified in Table 9-2 shall ensure continuous agent application and
shall arrive no more than four minutes from the initial call.

Any vehicles, other than the first responding vehicles
of extinguishing agents specified in Table 9-2 shall e
and shall arrive no more than three minutes from the 1

equired to deliver the amounts
tinuous agent application

A system of preventive maintenance of rescue and firefigh
to ensure effectiveness of the equipment and compliance
throughout the life of the vehicle

be employed
I response time

Emergency access roads

where terrain conditions
um response times. Particular
access to approach areas up to 1 000 m
east within the aerodr@me boundary. Where a fence is provided,
ccess to outside as Id be considered.

Emergency access roads shal
permit their construction,
attention shall be given
from the threshold, or
the need for convenie

rgency access roads when they are suitably

of supporting the heaviest vehicles, which will

Fire stations

All rescue and firefighting vehicles shall normally be housed in a fire station. Satellite fire
stations shall be provided whenever the response time cannot be achieved from a single
fire station.

The fire station shall be located so that the access for rescue and firefighting vehicles into
the runway area is direct and clear, requiring a minimum number of turns.

Communication and alerting systems

A discrete communication system shall be provided linking a fire station with the control
tower, any other fire station on the aerodrome and the rescue and firefighting vehicles.

An alerting system for rescue and firefighting personnel, capable of being operated from
that station, shall be provided at a fire station, any other fire station on the aerodrome and
the aerodrome control tower.

14 - 182



GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES

NOVEMBER 2018

@

(10)

PART 14 - Design and Operations of Aerodromes

Number of rescue and firefighting vehicles

The minimum number of rescue and firefighting vehicles provided at an aerodrome shall
be in accordance with the following tabulation:

Aerodrome category Rescue and firefighting vehicles
1 1
2 1
3 1
4 1
5 1
6 2
7 2
8 3
9 3
10 3

Note. — Guidance on minimum characteristics of rescue and
Airport Services Manual (Doc 9137), Part 1.

ing vehicles is given in the

Personnel
All rescue and firefighting personnel sha i eir duties in an
efficient manner and shall participate i ' i surate with the types of

aircraft and type of rescue and firefighting

pressure-fed fuel fires.

Note 1. — Guidance to assist o j idi ining’ is given in the Airport Services
Manual (Doc 9137), Part 1.
Note 2. — Fires associate ery high pressure from a ruptured fuel tank

are known as “pressure-fe

the rescue and firefighting vehicles and to operate the
city. These personnel shall be deployed in a way that ensures
es can be achieved and that continuous agent application at
be fully maintained. Consideration shall also be given for
personnel to use hand lines, ladders and other rescue and firefighting equipment normally
associated with aircraft rescue and firefighting operations.

In determining the minimum number of rescue and firefighting personnel required, a task
resource analysis shall be completed, and the level of staffing documented in the
Aerodrome Manual.

Note. — Guidance on the use of a task resource analysis can be found in the Airport Services
Manual (Doc 9137), Part 1.

All responding rescue and firefighting personnel shall be provided with protective clothing
and respiratory equipment to enable them to perform their duties in an effective manner.

DISABLED AIRCRAFT REMOVAL

A plan for the removal of an aircraft disabled on, or adjacent to, the movement area shall
be established for an aerodrome, and a coordinator designated to implement the plan,
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when necessary.

Note. — Guidance on removal of a disabled aircraft, including recovery equipment, is given in the Airport
Services Manual (Doc 9137), Part 5. See also Annex 13 — Aircraft Accident and Incident Investigation
concerning protection of evidence, custody and removal of aircraft.

The disabled aircraft removal plan shall be based on the characteristics of the aircraft that
may normally be expected to operate at the aerodrome, and include among other things:

(a) a list of equipment and personnel on, or in the vicinity of, the aerodrome which
would be available for such purpose; and

(b) arrangements for the rapid receipt of aircraft recovery equipment kits available from
other aerodromes.

WILDLIFE STRIKE HAZARD REDUCTION

The wildlife strike hazard on, or in the vicinity of, an aergdrome shall be assessed through:

(a) the establishment of a national procedure for reco
to aircraft;

eporting wildlife strikes

(b) the collection of information from aircraft operators, el and other
sources on the presence of wildlife on_or around the aer ting a potential
hazard to aircraft operations; and

Wildlife strike reports Authority and forwarded to ICAO for
inclusion in the ICAO Bi ystem (IBIS) database.

gement of wildlife hazards on and within the vicinity of aerodromes,
of a wildlife hazard management programme (WHMP), wildlife risk
assessment, lan ement and personnel training, are specified in the PANS-Aerodromes (Doc
9981), Part II, Chapters 1 and 6. Further guidance is given in the Airport Services Manual (Doc 9137),
Part 3.—

Appropriate measures shall be put in place to eliminate or to prevent the establishment of
garbage disposal dumps or any other source which may attract wildlife to the aerodrome,
or its vicinity, unless an appropriate wildlife assessment indicates that they are unlikely
to create conditions conducive to a wildlife hazard problem. Where the elimination of
existing sites is not possible, the measure shall ensure that any risk to aircraft posed by
these sites is assessed and reduced to as low as reasonably practicable.

The Authority shall give due consideration to aviation safety concerns related to land
developments in the vicinity of the aerodrome that may attract wildlife.

APRON MANAGEMENT SERVICE

When warranted by the volume of traffic and operating conditions, an appropriate apron
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management service shall be provided on an apron by an aerodrome ATS unit, by another
Aerodrome Operator, or by a cooperative combination of these, in orderto:

(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

(c) ensure safe and expeditious movement of vehicles and appropriate directive of other
activities.

When the aerodrome control tower does not participate in the apron management service,
procedures shall be established to facilitate the orderly transition of aircraft between the
apron management unit and the aerodrome control tower.

Note. —. Procedures on apron safety are specified in the PANS-Aerodromes (Doc 9981). Guidance on
an apron management service is given in the Airport ServiceggManual (Doc 9137), Part 8, and in the
Manual of Surface Movement Guidance and Control Systems (Doc 9476).

An apron management service shall be provided with communications

facilities.

Where low visibility procedures are in e
shall be restricted to the essential minim

ect, persons and vehicles operating on an apron

Note. — Guidance on related special procedures Manual g rface Movement

An emergency vehicle re ge e given priority over all other
surface movement traffi

ce with local Directives.

isually monitored to ensure that the recommended clearance
ircraft using the stand.

ing of operational personnel and on apron safety and operations, are
es (Doc 9981), Part II, Chapters 1 and 7

GROUND SERVICING OF AIRCRAFT

The Aerodrome Operator shall ensure that fire extinguishing equipment suitable for at
least initial intervention in the event of fuel fire and personnel trained in its use, shall be
readily available during the ground servicing of an aircraft, and there shall be a means of
quickly summoning the rescue and firefighting service in the event of a fire or major fuel
spill.

When aircraft refuelling operations take place while passengers are embarking, on board
or disembarking, ground equipment shall be positioned so as to allow:

(a) the use of a sufficient number of exits for expeditious evacuation; and

(b) a ready escape route from each of the exits to be used in an emergency.
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14.9.7 AERODROME VEHICLE OPERATIONS

(1) A vehicle shall be operated:
(@ on a manoeuvring area only as authorized by the aerodrome control tower; and

(b) on an apron only as authorized by the appropriate designated authority.

Note 1.— Procedures on the establishment of an airside driver permit (ADP) scheme and
vehicle/equipment safety requirements, including detailed personnel training, are specified in the
PANS-Aerodromes (Doc 9981), Part I, Chapter 9.

Note 2. — Guidance on aerodrome vehicle operations is contained in the Manual of Surface
Movement Guidance and Control Systems (SMGCS) (Doc 9476).

Note 3. — It is intended that roads located on the movement area be restricted to the Exclusive use of
aerodrome personnel and other authorized persons, and that access to the public buildings by an
unauthorized person will not require use of such roads.

(2) Thedriver of a vehicle on the movement area shall comp andatory instructions

(@) the aerodrome control tower when on the manoeuvring 3
(b) the appropriate designated authority

(3) Thedriver of a vehicle on the movement are C i mandatory instructions
conveyed by lights.

(4) The driver of a vehicle o all be appropriately trained for the tasks
to be performed and sh

(@) the aerodrome cont

SURFACE UIDANCE AND CONTROL SYSTEMS

(1) Application. The Aerodrome Operator shall provide a surface movement guidance and
control system (SMGCS) shall be provided at an aerodrome.

Note. — Guidance on surface movement guidance and control systems is contained in the Manual of
Surface Movement Guidance and Control Systems (SMGCS) (Doc 9476).

(2) Characteristics

() The design of an SMGCS shall take into account:
() the density of air traffic;
(i) the visibility conditions under which operations are intended;
(i) the need for pilot orientation;

(iv) the complexity of the aerodrome layout; and
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() movements of vehicles.

The visual aid components of an SMGCS, i.e., markings, lights and signs, shall be designed
to conform with the relevant specifications in 14.5.2, 5.3 and 14.5.4, respectively.

An SMGCS shall be designed to assist in the prevention of inadvertent incursions of
aircraft and vehicles onto an active runway.

The system shall be designed to assist in the prevention of collisions between aircraft, and
between aircraft and vehicles or objects, on any part of the movement area.

Note. — Guidance on control of stop bars through induction loops and on a visual taxiing guidance
and control system is contained in the Aerodrome Design Manual (Doc 9157), Part 4.

Where an SMGCS is provided by selective switching of stop bars and taxiway centre line
lights, the following requirements shall be met:

() taxiway routes which are indicated by illuminated t
capable of being terminated by an illuminated stop b

centre line lights shall be

(i) the control circuits shall be so arranged that when @ ahead of an

aircraft is illuminated, the appropriate section of taxiwa
suppressed; and

(i) the taxiway centre line lights are acti i hen the stop bar is
suppressed.

Note 1. — See Sections 14.5.3.17 5.3. icati axiway centre line lights and
stop bars, respectively.

traffic density and operating conditions are such that regularity
intained by alternative procedures and facilities.

SITING OF EQUIPMENT AND INSTALLATIONS ON OPERATIONAL AREAS

Unless its function requires it to be there for air navigation or for aircraft safety purposes,
no equipment or installation shall be:

(3 on a runway strip, a runway end safety area, a taxiway strip or within the distances
specified in Table 3-1, column 11, if it would endanger an aircraft; or

(b) on a clearway if it would endanger an aircraft in the air.

Note 1. — Requirements for obstacle limitation surfaces are specified in 14.4.2.

Note 2. — The design of light fixtures and their supporting structures, light units of visual approach
slope indicators, signs, and markers, is specified in 14.5.3.1, 14.5.3.5, 14.5.4.1 and 5.5.1, respectively.
Guidance on the frangible design of visual and non-visual aids for navigation is given in the Aerodrome
Design Manual (Doc 9157), Part 6.
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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:
A. 75 m of the runway centre line where the code number is 3 or 4;or
B. 45 m of the runway centre line where the code number is 1 or 2; or

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

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

Any equipment or installation required for air navigation or for aircraft safety purposes
which must be located on the non-graded portion of a runway strip shall be regarded as
an obstacle and shall be frangible and mounted as loy possible.

Note. — Guidance on the siting of navigation aids is contained i
9157), Part 6.

ome Design Manual (Doc

Unless its function requires it to be there for air navigation o
no equipment or installation shall be located within 240 m
within:

afety purposes,
of the strip and

pm the end

(3 60 m of the extended centre line where € ] or 4; or

(b) 45 m of the extended ce s 1 or 2; of a precision
approach runway cat

Any equipment or inst iation or for aircraft safety purposes
which must be located ion approach runway category I, II or
IIT and which:
f the strip and within:

runway centre line where the code number is 3 or 4; or

way centre line where the code number is 1 or 2; or

roach surface, the inner transitional surface or the balked
e frangible and mounted as low as possible.

Any equipment or installation required for air navigation or for aircraft safety purposes

which is an obstacle of operational significance in accordance with 14.4.2.4, 14.4.2.11,
14.4.2.20 or 14.4.2.27 shall be frangible and mounted as low as possible.

FENCING

(1) Application

() The Aerodrome Operator shall ensure that a fence or other suitable barrier shall be
provided on an aerodrome to prevent the entrance to the movement area of animals
large enough to be a hazard to aircraft.

(b) A fence or other suitable barrier shall be provided on an aerodrome to deter the

inadvertent or premeditated access of an unauthorized person onto a non-public area
of the aerodrome.
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Note 1. — This is intended to include the barring of sewers, ducts, tunnels, etc., where
necessary to prevent access

Note 2. — Special measures may be required to prevent the access of an unauthorized
person to runways or taxiways which overpass public roads.

(c) Suitable means of protection shall be provided to deter the inadvertent or premeditated
access of unauthorized persons into ground installations and facilities essential for the
safety of civil aviation located off the aerodrome.

(2) Location

() The fence or barrier shall 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.

(b) Where the Authority deems it necessary following a security risk assessment, a cleared
area shall be provided on both sides of the fence or bag to facilitate the work of patrols
and to make trespassing more difficult. Consideration e given to the provision of a
perimeter road inside the aerodrome fencing for the u maintenance personnel
and security patrols.

14.9.11 SECURITY LIGHTING
At an aerodrome where it is deemed desira i a2 fence or other barrier
provided for the protection of internatio i its facilities should be
illuminated at a minimum essenti . ti given to locating lights so
that the ground area on bo i yarticularly at access points, is
illuminated.

14.9.12 AUTONOMOUS WAY INCURSI WARNING SYSTEM?8

() Characteri;

(iii) its visual aid components, i.e., lights, shall be designed to conform with the relevant
specifications in 14.5.3; and

(iv) failure of part or all of it shall not interfere with normal aerodrome operations. To this
end, provision shall be made to allow the ATC unit to partially or entirely shut down
the system.

Note 1. — An ARIWS may be installed in conjunction with enhanced taxiway centre line markings,
stop bars or runway guard lights.

Note 2. — It is intended that the system(s) be operational under all weather conditions, including low
visibility.

Note 3. — An ARIWS may share common sensory components of an SMGCS or A-SMGCS, however, it
operates independently of either system.

28 Note 1. — The inclusion of detailed specifications for an autonomous runway incursion warning system
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(ARIWS) in this section is not intended to imply that an ARIWS has to be provided at an aerodrome.

Note 2. — The implementation of an ARIWS is a complex issue deserving careful consideration by
aerodrome operators, air traffic services and GCAA, and in coordination with the aircraftoperators.

Where an ARIWS is installed at an aerodrome, information on its characteristics and status
shall be provided to the appropriate aeronautical information services for promulgation in
the AIP with the description of the aerodrome surface movement guidance and control
system and markings as specified in Part 15 of the Ghana Civil Aviation (ANS) Directives.

N
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AERODROME MAINTENANCE
14.10.1 GENERAL

A maintenance programme, including preventive maintenance, shall be established by the
Aerodrome Operator at an aerodrome to maintain facilities in a condition which does not
impair the safety, regularity or efficiency of air navigation, subject to the approval of the
Authority.

Note 1. — Preventive maintenance is programmed maintenance work done in order to prevent a
failure or degradation of facilities.

Note 2. — “Facilities” are intended to include such items as pavements, visual aids, fencing,
drainage systems, electrical systems and buildings.

The design and application of the maintenance programme shall ensure that Human
Factors principles are observe.

in the Human Factors
Part8— Airport

Note 1. — Guidance material on Human Factors principles ca
Training Manual (Doc 9683) and in the Airport Services Manu
Operational Services.

Note 2.— General principles and procedures on the training of aer
training programmes and competence checks, are specified in the P. Doc 9981).

14.10.2 PAVEMENTS

The surfaces of all movem i i nways, taxiways, and aprons)

and adjacent areas shall inspected, and theirf€onditions monitored regularly as part of

an aerodrome preventi¥€ and corrective maint

ing out daily inspections of the movement area and control of FOD are given
9981), the Manual of Surface Movement Guidance and Control Systems
vanced Surface Movement Guidance and Control Systems (A-SMGCS)

n sweeping/cleaning of surfaces is contained in the Airport Services Manual

Note 4. — Guidan precautions to be taken in regard to the surface of shoulders is give in the
Aerodrome Design Manual (Doc 9157), Part 2.

Note 5. — Where the pavement is used by large aircraft or aircraft with tire pressures in the upper categories
referred to in 14.2.6.6 c), particular attention should be given to the integrity of light fittings in the pavement
and pavement joints.

The surface of a runway shall be maintained in a condition such as to prevent formation
of harmful irregularities.

A paved runway shall be maintained in a condition so as to provide surface friction
characteristics at or above the minimum friction level specified by the Authority.

Note. — The Airport Services Manual (Doc 9137), Part 2, contains further information on this subject,
on improving surface friction characteristics of runways.
Runway surface friction characteristics for maintenance purposes shall be periodically

measured with a continuous friction measuring device using self-wetting features and
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documented. The frequency of these measurements shall be sufficient to determine the

trend of the surface friction characteristics of the runway.
Note 1. — Guidance on evaluating the friction characteristics of a runway is provided in GCAD Part27.
Additional guidance is included in the Airport Services Manual (Doc 9137), Part 2.

Note 2. — The objective of 14.10.2.3 to 14.10.2.6 is to ensure that the surface friction characteristics
for the entire runway remain at or above a minimum friction level specified by GCAA.

Note 3. — Guidance for the determination of the required frequency is provided in GCAD Part 27.
Additional guidance can be found in the Airport Services Manual (Doc 9137), Part 2, Appendix 5.
Personnel measuring runway surface friction shall be trained in accordance with approved
training standards to fulfil their duties.

Corrective maintenance action shall be taken to prevent the runway surface friction
characteristics for either the entire runway or a portion thereof from falling below a
minimum friction level specified by GCAA.

Note. — A portion of runway in the order of 100 m long may be,
or reporting action.

ensidered significant for maintenance

When there is reason to believe that the drainage characte unway, or portions
thereof, are poor due to slopes or depressions, the ace friction
characteristics shall be assessed under natural or si [ ons that are
representative of local rain, and corr

necessary.
When a taxiway is used by turbine-engi of the taxiway
shoulders shall be maintained es or other objects that

could be ingested by the ae

Note. — Guidance on thi, e Aerodrome Design Manual (Doc 9157 Part 2.

he aerodrome environment, shall not be used.

14.10.4 RUNWAY PAVEMENT OVERLAYS

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

(8 0.5 to 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.

Note. — The following specifications are intended for runway pavement overlay projects when the
runway is to be returned temporarily to an operational status before resurfacing is complete. This
may necessitate a temporary ramp between the new and old runway surfaces. Guidance on
overlaying pavements and assessing their operational status is given in the Aerodrome Design
Manual (Doc 9157), Part 3.

Overlaying shall proceed from one end of the runway toward the other end so that based
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on runway utilization most aircraft operations will experience a down ramp.
The entire width of the runway shall be overlaid during each work session.

Before a runway being overlaid is returned to a temporary operational status, a runway
centre line marking conforming to the specifications in Section 14.5.2.3 shall be provided.
Additionally, the location of any temporary threshold shall be identified by a 3.6m wide
transverse stripe.

The overlay should be constructed and maintained above the minimum friction level
specified in 14.10.2.3.

14.10.5 VISUAL AIDS

A light shall be deemed to be unserviceable when the main beam average intensity is less
than 50 per cent of the value specified in the appropriate figure in Appendix 2. For light
units where the designed main beam average intens above the value shown in
Appendix 2, the 50 per cent value shall be related to th3a

A system of preventive maintenance of visual aids shall be
marking system reliability.

Note. — Guidance on preventive maintenancé iSL ids is gi inthe Airport Services Manual
(Doc 9137), Part 9.

(@ wvisual inspection an i it\of the intensity, beam spread, and
orientation of lights

(b) control and measur i aracteristics of each circuitry included in
the approach and r s; and

eam spread, and orientation of lights included in
ing systems for a precision approach runway category II or III
ring all lights, as far as practicable, to ensure conformance

and runway ems for a precision approach runway category II or III shall be
undertaken using a mobile measuring unit of sufficient accuracy to analyse the
characteristics of the individual lights.

The frequency of measurement of lights for a precision approach runway category II or III
shall be based on traffic density, the local pollution level, the reliability of the installed
lighting equipment and the continuous assessment of the results of the in-field
measurements but, in any event, should not be less than twice a year for in-pavement
lights and not less than once a year for other lights.

The system of preventive maintenance employed for a precision approach runway
categories II or III shall have as its objective that, during any period of category II or III

operations, all approach and runway lights are serviceable and that, in any event, at least:

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

() precision approach category II and III lighting system, the inner 450 m;
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(i) runway centre line lights;
(i) runway threshold lights; and
(iv) runway edge lights;
(b) 90 per cent of the lights are serviceable in the touchdown zone lights;

(c) 85 per cent of the lights are serviceable in the approach lighting system beyond 450
m; and

(d) 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
shall not be permitted in such a way as to alter the basic pattern of the lighting system.
Additionally, an unserviceable light shall not be permitted adjacent to another
unserviceable light, except in a barrette or a crossbar where two adjacent unserviceable
lights may be permitted.

Note. — With respect to barrettes, crossbars and runway edge I onsidered to be

adjacent if located consecutively and:
— laterally: in the same barrette or crossbhar; or

— longitudinally: in the same row of edg or barrettes.

(8) The system of preventive maintenance e
holding position used in conj : V
visual range conditions less he following objectives:

() no more than two li

(b) two adjacent lights
significantly less tha

(10) tenance employed for a precision approach runway category
, during any period of category I operations, all approach
eable and that, in any event, at least 85 per cent of the lights
e following:

(a) precision approach category I lighting system;
(b) runway threshold lights;
() runway edge lights; and

(d runway end lights.

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

Note. — In barrettes and crossbars, guidance is not lost by having two adjacent unserviceable lights.

(11) The system of preventive maintenance employed for a runway meant for take-off in runway
visual range conditions less than a value of 550 m shall have as its objective that, during
any period of operations, all runway lights are serviceable and that in any event:
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(a) atleast 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 serviceable in the runway end lights.

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

The system of preventive maintenance employed for a runway meant for take-off in runway
visual range conditions of a value of 550 m or greater shall have as its objective that, during
any period of operations, all runway lights are serviceable and that, in any event, at least
85 per cent of the lights are serviceable in the runway edge lights and runway end lights.
In order to provide continuity of guidance, an unserviceable light shall not be permitted
adjacent to another unserviceable light.

During low visibility procedures the appropriate authority shall restrict construction or
maintenance activities in the proximity of aerodrome electrical systems.
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APPENDIX 1.
COLOURS FOR AERONAUTICAL GROUND LIGHTS, MARKINGS, SIGNS AND PANELS
1. General

Introductory Note. — The following specifications define the chromaticity limits of colours to be used for aeronautical ground
lights, markings, signs and panels. The specifications are in accord with the 1983 specifications of the International
Commission on Illumination (CIE), except for the colour orange in Figure A1-

2. Itis not possible to establish specifications for colours such that there is no possibility of confusion. For reasonably certain
recognition, it is important that the eye illumination be well above the threshold of perception, that the colour not be greatly
modified by selective atmospheric attenuations and that the observer’s colour vision be adequate. There is also a risk of
confusion of colour at an extremely high level of eye illumination such as may be obtained from a high-intensity source at
very close range. Experience indicates that satisfactory recognition can be achieved if due attention is given to these factors.
The chromaticities are expressed in terms of the standard observer and coordinate system adopted by the International
Commission on Illumination (CIE) at its Eighth Session at Cambridge, England, in1931. *

The chromaticities for solid state lighting (e.g., LED) are based upon the boundaries given in the standard S 004/E-2001 of
the International Commission on Illumination (CIE), except for the blue boundary of white.

2.COLOURS FOR AERONAUTICAL GROUND LIGHTS
2.1 Chromaticities for lights having filament-type light

2.1.1 The Chromaticities of aeronautical ground lights with filam!
within the following boundaries:

irces shall be

CIE Equations (see Figure A1-1a):
a) Red
Purple boundary

Yellow boundar . for visual approach slope indicator

Yellow boundary 0.320, for vis approach slope indicator systems

y = 0.382
y = 0.790 - 0.667x
y=x-0.120

* See CIE Publication No. 15, Colorimetry (1971).

c) Green
Yellow boundary x = 0.360 - 0.080y
White boundary x = 0.650y
Blue boundary y = 0.390 - 0.171x
d) Blue
Green boundary y = 0.805x + 0.065

White boundary y = 0.400 - x
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Purple boundary x = 0.600y + 0.133
e) White
Yellow boundary x =0.500
Blue boundary x =0.285
Green boundary y = 0.440 and y = 0.150 +0.640x
Purple boundary y = 0.050 + 0.750x and y =0.382

f) Variable white
Yellow boundary x = 0.255 + 0.750y and y = 0.790 - 0.667x

Blue boundary x = 0.285

Green boundary y = 0.440 and y
Purple boundary y = 0.050 + 0.750x

Note. — Guidance on chromaticity changes resulting from th ure on

filtering elements is given in the Aerodrome Design 7), Part 4.
2.1.2 Where dimming is not required, or where ObSe i lour vision mustbe
able to determine the colour of the light, gt . in the following

boundaries:

Yellow boundary

Blue boundary

2.1.3  Where
visual

of recognition from white is more important than maximum
hall be within the following boundaries:

0.726 - 0.726x
White bou 0.625y - 0.041

0.390 - 0.171x

Blue boundary y
2.2 Discrimination between lights having filament-type sources

2.2.1  If there is a requirement to discriminate yellow and white from each other, they shall be
displayed in close proximity of time or space as, for example, by being flashed
successively from the same beacon.

If there is a requirement to discriminate yellow from green and/or white, as for example
on exit taxiway centre line lights, the y coordinates of the yellow light shall not exceed a
value of 0.40.

Note. — The limits of white have been based on the assumption that they will be used in situations in which
the characteristics (colour temperature) of the light source will be substantially constant.

2.2.2 The colour variable white is intended to be used only for lights that are to be varied in
intensity, e.g., to avoid dazzling. If this colour is to be discriminated from yellow, the lights
shall be so designed and operated that:
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a) the x coordinate of the yellow is at least 0.050 greater than the x coordinate of the

white; and

b) the disposition of the lights will be such that the yellow lights are displayed
simultaneously and in close proximity to the white lights.

Chromaticities for lights having a solid state light source

The Chromaticities of aeronautical ground lights with solid state light sources, e.g.,
LEDs, shall be within the following boundaries:

CIE Equations (see Figure A1-1b):

a) Red
Purple boundary

Yellow boundary

Yellow boundary
indicator systems

Note. — See 5.3.5.15 and 5.3.5.31.

b) Yellow
Red boundary
White boundary
Green boundar

c) Green (also refer to 2.

White boundary

Purple boundary
e) White

Yellow boundary

Blue boundary
Green boundary

Purple boundary

f) Variable white

y = 0.980 - x

y = 0.335, except

x = 0.625y — 0.041

y = 0.400

y = 1.141x - 0.037
y =0.400 -y

x = 0.134 + 0.590y

x = 0.440
x = 0.320

y = 0.150 + 0.643x

y = 0.050 + 0.757x

1al approach slope indicator
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The boundaries of variable white for solid state light sources are those of e) White above.

Where observers with defective colour vision must be able to determine the colour ofthe
light, green signals shall be within the following boundaries:

Yellow boundary y = 0.726 - 0.726x
White boundary x = 0.625y - 0.041
Blue boundary y = 0.400

In order to avoid a large variation of shades of green, if colours within the boundaries
below are selected, colours within the boundaries of 2.3.2 shall not be used.

Yellow boundary x = 0.310

White boundary x = 0.625y - 0.04

Blue boundary 0.726 - 0.726x

the area limited by the innermost isocand ]
refer), with operation at rated current o se of elliptical or circular

at the centre and at the

horizontal and vertical 1 1socandela curves, the colour
measurements shall be en at the centre andjthe limits of the diagonals (corners). In
addition, the colour of ed_at the outermost isocandela curve to

ensure that there is no i i signal confusion to the pilot.

pplication so that they may be viewed and used by
d that of the outermost isocandela curve (e.g., stop bar lights at
Iding positions). In such instances, GCAA should assess the
ry, require a check of colour shift at angular ranges beyond

In the case ch slope indicator systems and other light units having a colour
transition sect our shall be measured at points in accordance with 2.4.1, except
that the colour areas shall be treated separately, and no point shall be within 0.5 degrees
of the transition sector.
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2. Colours for markings, signs and panels

Note 1. — The specifications of surface colours given below apply only to freshly coloured

surfaces. Colours used for markings, signs and panels usually change with time
and therefore require renewal.

Note 2. — Guidance on surface colours is contained in the CIE document entitled
Recommendations for Surface Colours for Visual Signalling — Publication No. 39-
2 (TC-106) 1983.

Note 3. — The specifications recommended in 3.4 for transilluminated panels are interim in
nature and are based on the CIE specifications for transilluminated signs. It is
intended that these specifications will be reviewed and updated as and when CIE
develops specifications for transilluminated panels.

The chromaticities and luminance factors of ordinary colours, colours of retroreflective
materials and colours of transilluminated (internally j inated) signs and panels shall
be determined under the following standard conditio

a) angle of illumination: 45°;
b) direction of view: perpendicular to surface; and
¢) illuminant: CIE standard illumina
The chromaticity and luminance factors of

illuminated signs and panels s
under standard conditions.

arkings and externally
daries when determined

y = 0.285 + 0.100x
y = 0.940 - x

y = 0.250 + 0.220x

Luminance factor 2 =0.20 (mnm)
c) Yellow
Orange boundary y =0.108 + 0.707x
White boundary y =0.910 - x
Green boundary y = 1.35x - 0.093
Luminance factor 3 =0.45 (mnm)
d) White
Purple boundary y = 0.010 + x
Blue boundary y =0.610 - x

Green boundary y = 0.030 +x
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Yellow boundary
Luminance factor
e) Black
Purple boundary
Blue boundary
Green boundary
Yellow boundary
Luminance factor
f) Yellowish green
Green boundary
White boundary
Yellow boundary
g) Green
Yellow boundary
White boundary
Blue boundary

Luminance fact

3.3 The ch
markings, si
determined

Purple boundary

White boundary
Orange boundary
Luminance factor

b) Orange
Red boundary

boundary
Yellow boundary

Luminance factor

GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
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y =0.710 - x

2 =0.75 (mnm)

y =x-0.030
y = 0.570 - x
y = 0.050 + x
y = 0.740 - x

2 =0.03 (max)

y=1317x+ 0.4

0.243%,0.670x

y = 0.345 - 0.051x
y =0.910 - x
y = 0.314 + 0.047x

2 =0.03 (mnm)

y = 0.265 + 0.205x White
y = 0.910 - x
y = 0.207 + 0.390x

3 =0.14 (mnm)
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c) Yellow
Orange boundary
White boundary
Green boundary
Luminance factor

d) White
Purple boundary
Blue boundary
Green boundary
Yellow boundary
Luminance factor

e) Blue
Green boundary
White boundary
Purple boundar
Luminance fact

f) Green

boundary

GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
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y = 0.160 + 0.540x
y =0.910 - x

y = 1.35x - 0.093

2=0.16 (mnm)

711 - 1.22x

y = 0.243 + 0.670x

y = 0.405 - 0.243x

2 =0.03 (mnm)

3.4

The chromaticity and luminance factors of colours for luminescent or transilluminated
(internally illuminated) signs and panels shall be within the following boundaries when
determined under standard conditions.

CIE Equations (see Figure A1-4):

a) Red

Purple boundary

White boundary
Orange boundary
Luminance factor

(day condition)

y = 0.345 - 0.051x

y =0.910 - x
y = 0.314 + 0.047x
2 =0.07 (mnm)

Relative luminance 5% (mnm)
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to white (night 20% (max)

condition)

b) Yellow
Orange boundary y =0.108 + 0.707x
White boundary y =0.910 - x
Green boundary y = 1.35x - 0.093
Luminance factor 3 = 0.45 (mnm)

c) White

d) Black

(day condition)

Relative luminance 30% (mnm)
to white (night 80% (max)
condition)

Purple boundary
Blue boundary

Green boundary
Yellow boundary

Luminance factor
(day condition)
Relative luminance 10
to white (night
condition)

y = 0.740 - x
2 = 0.03 (max)

ce 0% (mnm)
to white (night 2% (max)

condition)
e) Green
Yellow boundary: x =0.313
White boundary: y = 0.243 + 0.670x
Blue boundary: y = 0.493 - 0.524x
Luminance factor: B = 0.10 minimum (day conditions)

Relative luminance: 5% (minimum)
to white (night 30% (maximum)
conditions)



NOVEMBERZ2018 GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
PART 14 - Design and Operations of Aerodromes

X
010 0.20 030 0.40 0.50 0.80 0.70

o'go:llllillll e e vnlinl: 0.0

:_ 520 Cie chromaticity disgram E

510 F N -
0.70 ff—= 550 + 0.70

~ ]

N 3

S D .

N a

~ 584 ]
0.60 = 0.60

570

0.50

580

Whit
¥ 2858K . Yellow
v /"ﬁ‘!‘a‘:‘ z —
0.40 s T 0.40
4/ SR TG
'\. S Variable white
+EE
500

-
TTTT TTTT
~

~

610
S y=0.320

0.30 290 10000 /y\ 630650
Red 700

0.20 / / 0.20
230 Blue /
/]

0.10 A

470 /

0 010 g 0.30 0.40 0.50 0.60 0.70
X

0.30

rrrrprrrT
LiL il
T

o
-
o

\

[
w
(=)

e Al-1a. o r aeronautical ground lights (filament-type lamps)



NOVEMBERZ2018 GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
PART 14 - Design and Operations of Aerodromes

X
0.10 0.20 0.30 0.40 050 0.60 0.70
o-go_llll]lllllllllllll TTTTIrTrrrprrrryrrTT llll]Illllllll]llIllllll]llll llll]llll_0~9°
C 520 Cie chromaticity disgram A
0.80 £ = Ho.80
C 540 ]

510 ]
070~ 550 Jo.70
~ ]
'Y 3
N 560 ]
\ -
0.60 ~ . : 0.60
5 G ]
1 memL [ 570 ]
2 500 ~ -
= \/ .
0.50 : — . 0.50
Y F White 500| _ Yellow o S
o 850K 930 P 1
s AN Yo
: = R :
C 8502 510 =
g y=0.320 3
- 12000% /] -
e C 430 PN\ 3gso ] o
C Red 700
020 / / Jo.20
B Blue > / 2
- l / -
0.10 0.10
- 470 // s
L 450 -
C 4 38 3
I-llllllllllllllllll lllllllll lIlIllIll lIllllIll lllllllll Illllllll lllllllll-
0 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80

X

Figure A1-1b. ours for aeron 1 ground lights (solid state lighting)



NOVEMBERZ2018 GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
PART 14 - Design and Operations of Aerodromes

X
0.10 0.20 0.30 0.40 0.50 0.60 0.70
Ow Ll et llll!lllllllll!llll llll!llll 11115111_0,90
E 520 + Indicates CIE standard illuminant Dy E
0.80 < 0.80

510 30

TTTTTTTT
LI e e

o
=]
=T
@
§

0.60 0.60

500

'i
e
o
=

L 0 e =

0.50 . 580 -
C <> Yellow o
Y C L/ C Y
s \ / a0} -
L Oran L
040f < = o0 P
C ) 800 C
C White 1 < ed C
- 10 C
030: A" < 20 i 0.30
.30 - LX) r O
- 40 \/ Black 50 [

2 620-780 |
020 / F 0.20
E 480 / ;

010 F // F 0.10
Ciaaalingg 1 EEREERENE RN NN NN ERERRENINENTEANT NI NEENEANEN |

0 0.10 0.20 0.30 040 0.50 0.60 0.70 0.80

X

Figure A1-2. arkings and externally illuminated signs and panels




NOVEMBERZ2018 GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
PART 14 - Design and Operations of Aerodromes

0.10 0.20 0.30 0.40 0.50 0.60 0.70
B e A T T AT TS
= 520 + Indicates CIE standard illuminant D, 3
C 530 ]
0.80_ /‘\\ - -

510 | 0 3
0.70: =50 :0.70
, 8

560 ]

0.60 N :0.60
Green -
570 3

- \ 1 050
Y C \ 3 Y
040 F 1 040

C / p '

- \/ n

C <,' -

- White :
0.30:490 :0.30
0.20F / 1 0.20

o D E

C 480 / 1

C |~ Blue ]
0.10 F // 1 0.10

:lllllllll ’1/138101-?110111111111111 prvaleva s b by aalarar gy 111111111:

0 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80

X

Figure A1-3. ours of retro tive materials for markings, signs and panels




NOVEMBERZ2018 GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
PART 14 - Design and Operations of Aerodromes

X
0.10 0.20 0.30 040 0.50 0.60 0.70
B B T o e B e B A B e o e o e e A S
5 520 + Indicates CIE standard dluminant Dyg E
ase : /‘\\\5{ : 0.80
510 F N T
0.70 550 1 0.70
. Green E
560 ]
0.60 1 0560
E 570 E
500 1 1
0.50 F 1 050
C J 380 vellow ]
C P ]
y F I Y
o 90) ]

- \ / P ] >
040 - - 1 040
- J ]

o White (day) -} X 1
By 3 -
o / White (night) 7
C 4 ]
- l -
0.30 C 290 \ ] 0.30
F E 1
C / ]

o / 690-780 1
020 / 1 020
n 480 / 3
0.10 F // 1 0.10
F 470 i
C 460 ]

Cia gl ||4||I 'f|||-11|||| [AERAREENE NI NN NN AN NN NN
0 0.10 0.20 0.30 040 0.50 0.60 0.70 0.80
X

Figure A1-4. urs of lumines or transilluminated (internally illuminated) signs and

panels




NOVEMBERZ2018 GHANA CIVIL AVIATION (AERODROMES) DIRECTIVES
PART 14 - Design and Operations of Aerodromes

APPENDIX 2. AERONAUTICAL GROUND LIGHT CHARACTERISTICS

Degrees
vertical
Y L1111
__Liinun
1000 cd
20 -
. Minimum
2000 cd
165 45 4| 4=| === = |+ [ = / I
132 e — | — | —— =t = Main beam
: 2 n .
10000 cd
10 y N
8 Minimum
average
s NEEAN 12°°°°°" VARRY,
~ —~
25 i | | e | e - — .
15—-—-—-—-—+ !
0 |l ! 111 ]
=20 =15 =14 10 -5 0 5 10 14 15 20 X
Degrees
horzontal
Notes:
P a 10 | 14 15
1. Curves calculated on formula S+5=1
a* b b |55 |65 )|85
2. Vertical setting angles of the lights shall be such that the following vertical coverage '

of the main beam will be met:

distance from threshold  vertical main beam coverage

threshold to 315 m 0f—11°

31Bmto 475 m 05°—115°

4768 m t0 640 m 1.5° —125°

641 m and beyond 2.5 — 13.5° (as illustrated above)

3. Lights in crossbars beyond 22.5 m from the centre line shall be toed-in 2 degrees. All
other lights shall be aligned parallel to the centre line of the runway.

4. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-1. candela diagr r approach centre line light and crossbars (white light)
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Degrees
vertical
1111
Y — imum
vd 250 cd
1 Minimum
15 7/ 500 cd
145 H 1+ T+ |
- |
125 H =+ + =+ = = = = 1 [ Main bea
115 +— +— +— — — ——— — y, — L
10 V. - 4 N mnmum
/ [ 2500 cd
4 Minimum
average
5 5000 cd
| | |
1 N 1 "4l
1.5-—1-—-—{.-- -!--.—-h._ ! 7, !
05 4= 4= 4= H=== = = - |
0 T T T v -
=20 -165=15 -115-10 -7 -5 0 5 7 10115 15165 20 X
Degrees
horzontal
Notes:
2y a |70 |115(165
1. Curves calculated on formula =+== 1
a® b b |50 (60|80

2. Toe-in 2 degrees

3. Vertical setting angles of the lights shall be such that the following vertical coverage
of the main beam will be met:

distance from threshold  vertical main beam coverage

threshold to 115 m 0.5* —10.5°
1186mto 215 m 1" —11°
218 m and beyond 1.5 — 11.5° (as illustrated above)

4. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-2. Isgcandela diagr Me row light (red light)
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Degrees
vertical
y [T 1]
_M'nimum
1/— 500 cd
A = Minimum
15 | P 1000 cd
- y
14 = ~ /V/
S N Main beam
11'3 | e e e —"7 > N minimum
L P ammn 5 000 cd
Minimu
5 average
L 0000 o4
N h [ 1] d !‘
1 \
0 L1 IN P Amms Z 4L 5
=15 -10 -9-75-55-5 0 55575 910 15 X
Degrees
hoerigontal
Notes:
X2 y? a 5517590
1. Curves calculated on formula —+_=1
a?  b? b |[45|60]|85

2. Toe-in 3.5 degrees

3. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-3. 1 light (green light)
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Degrees
verfical
Y [T
Minimum
/= 500 cd
/ — Minimum
/ /= 1000 cd
15 / /
P .. ¥ / Main beam
: 7 minimum
N5 = = === — — 5000 cd
1018 I._ == —;‘Z—- ._.."iz. N~ q
/
Minimum
( average
5 10 000 cd
Y.
| TN Al |
TN I I I
0 e Sy e 5
=165 =15 -115-10 -7 -5 0 5 7 10 115 15165 X
Degrees
horizontal
Notes:
2 y2 a 70 [115(165
1. Curves calculated on formula —+=1
a*  b? b |50|60]|80

2. Toe-in 2 degrees

3. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-4.

for threshold wing bar light (green light)
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Degrees
vertical
Y
14* Minimum
250 od
e N | Minimum
WSt a———rrf 1~ == — \\//- .
/ /1 N\ \ | __|_Mainbeam
9 / 7 N > minimum
/ / ,// \\\ \ AN\ 2500 cd
[ |/ N |
Minimum
5 average
5000 cd
NN pARy/N|
2 NN~ — /)
N ANk
0 | N \\ = ~ Vi . >
-0 -85 7 -5 0 5 7 85 10 X
Degrees
horizontal
Notes:
X y? a |50(70]85
1. Curves calculated on formula —+—==1
a*  b? b |35(60]85

2. Toe-in 4 degrees

3. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-5. candela d or touchdown zone light (white light)
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Degrees
vertical
Y
* Minimum
Y 250 cd
12 // _M'nimum
— —~ /T s00cd
~ T~
10 | / >/
95 4+ — —|— |— = A o [ — L ___Main beam
/ - \ 7 minimum
/ P '(‘ 2500 cd
. / AND4
/ ,// \\\ /)( \
: [ |/ N\
Minimum
average
b\ 5000 cd
l / '
! |
AN pany/wi
0 } A\ [~ — } 5
-0 -85 7 -5 0 5 7 85 10 X
Degrees
horizontal
Notes:
X2y a 50| 70|85
1. Curves calculated on formula =1
a® b b 35|60 85

2. For red light, multiply values by 0.15.

3. For yellow light, multiply values by 0.40.

Figure A2-6. 1
spacing (white

or runway centre line light with 30 m longitudinal
it taxiway indicator light (yellow light)
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Degifees
vertical
T S —
"R N 500 cd for Cat. ]
250 cd for Cat I T T— 250 cd for Cat |
| —d and Cat I
125 cd for Cat. | N
and Cat_ I N, | | Main beam minimum
>K_ 2 500 cd for Cat. Il
/ / 1 250 cd for Cat. |

and Cat. Il

[

Minimum average

5000 cd for Cat. lll
2 500 cd for Cat. |

and Cat. Il

g e

\
10 -85 7 0 T 10—;
horizontal
Notes:
Xy a 50|70 | 85
1. Curves calculated on formula 28
a2 b2 b |45(85 | 10

2. For red light, multiply values by 0.15.

3. For yellow light, multiply values by 0.40.

Figure A2-7.
(white light)
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Degrees
vertical
Y
et Minimum
/ 125cd
10 4
9 _~—+ Minimum
— —— S | 250
5t 1 —|— - e g NG Main beam
/’ ‘\ N i minimum
/ ,/ \\ >< 1250 cd
47g|-———/—-f—-————___=—— >< \
- v/ /'1/ N { \ \
\ [ Minimum )
average
| \\‘ 2500 cd '1/ |
025 L — — A—t Iy e |
-0 9 75 6 -5 0 5 6 75 9 10 ,X
Degrees
horizontal
Notes:
2 2 a |60(|75(90

1. Curves calculated on formula

| %
+
U‘l‘<
t
Il
[y

b |225(50 |65

2. See collective notes for Figures A2-1to A2-11 and A2-26.

P——

Figure A2-8. candela di or runway end light (red light)
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Degrees
verfical
YT |
Minimum
500 cd
12 .
/‘/ \\
10
95 4+ —+ —|—|— 4yl | — L Minimum
/ [ 1o
/ y. ‘\ Maip beam
7 N . minimum
/ / — — >\//\‘ iy
s /

Minimum
average
10000 cd

/
'I
\
\
<

07" o » 5 555 0 555 75 9 10— %
Degrees
horizontal

Notes:
X y? a |55|75(90
1. Curves calculated on formula —+-=1
a*  b? b [35|60]|85
2. Toe-in 3.5 degrees
3. For red light, multiply values by 0.15.
Figure A2-9.1 dela diagram for runway edge light where width of runway is 45 m

(white light)
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Degrees
verfical
YT |
Minimum
500 cd
12 o
il B Minimum
10 I 1000 cd
95+ —+ —|— A + - —|— = h Main beam
— minimum
,/ P - ,K\ 5000 cd
7 XN
/ r// \\‘ \ \
5 / \
[ Minimum
average
k K 10000 cd
N -y
\!\!\\‘ ,1/;/|/
0 | \ | \'\w/ | / |
-10 -85 6.5 -5 0 5 6.5 85 10 ’X
Degrees
horizontal
Notes:
X y? a |65]|85](100
1. Curves calculated on formula —+-=1
a® b b 35|60 |85

2. Toe-in 4.5 degrees

3. For red light, multiply values by 0.15.

v

Figure A2-10.
(white light)

ndela diagram/for runway edge light where width of runway is 60 m
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Degrees
vertical
2
8
! "] T —
6
v \\
5 /
4
3
I
2 ! |
BN |
1 1 ™. 7 f
: \1\4\ /‘/ ;
0 I | | *] | | ~
-7 6 -5 A4 3 2 -1 0 1 2 3 4 5 6 7 X
Degrees
horizontal
Figure A2-11. Grid points to be e calculation of avﬁge intensity of approach
and runway lights
Collective notes to Figu 2-2
1. The ellipses in each 1 about the common vertical and horizontal

4.

rithmetic average of light intensities measured at all

No deviati
properly aimed.

cceptable in the main beam pattern when the lighting fixture is

Average intensity ratio. The ratio between the average intensity within the ellipse
defining the main beam of a typical new light and the average light intensity of the
main beam of a new runway edge light shall be as follows:
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Figure A2-1 Approach centre line and crossbars 1.5 to 2.0 (white light)
Figure A2-2 Approach side row 0.5 to 1.0 (red light)

Figure A2-3 Threshold 1.0 to 1.5 (green light)
Figure A2-4 Threshold wing bar 1.0 to 1.5 (green light)
Figure A2-5 Touchdown zone 0.5 to 1.0 (white light)
Figure A2-6 Runway centre line (longitudinal spacing 30 m) 0.5 to 1.0 (white light)
Figure A2-7 Runway centre line (longitudinal spacing 15 m) 0.5 to 1.0 for CATIII

(white light)

0.25t0 0.5 for CATL II
(white light)

Figure A2-8 Runway end 0.25 to 0.5 (red light)
Figure A2-9 Runway edge (45 m runway width) 1.0 (white light)
Figure A2-10  Runway edge (60 m runway width) 1.0 (white light)

provide necessar!uidance for approaches down

an RVR of the order of 100 m.

5. The beam coverages in
to an

6. RVR of the order o

ect to the vertical plane through the runway
ine lights, the direction towards the runway

irements can be met by installing two or three fittings
position.

adequate maintenance cannot be overemphasized. The average
intensity should never fall to a value less than 50 per cent of the value shown in the
figures, and it should be the aim of airport authorities to maintain a level of light output
close to the specified minimum average intensity.

10. The light unit shall be installed so that the main beam is aligned within one-half degree
of the specified requirement.
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Degrees
vertical
= Minimum
/ 20 cd Y Main beam
/ V4 minimum
15 ‘/ 100 cd
13 7
10
; ¥
5 Minimum
average
200 cd
1 -
0 —» Degrees

16

10

X horizontal

Notes:
1. These beam coverages allow for displacement of the co e line up to
distances of the order of 12 m and are intended for use
2. See collective notes for Figures A2-1
3. Increased intensities for enhanced rapidie ights as recommended
in 5.3.16.9 are four times the respecti igure (i.e, 800 cd for
minimum average main be
Figure A2-12. Isocandela diagram for taxiway centre(line, (15 m spacing), RELs,
no-entry bar and stop bar li in straight secti ded for use
in runway visual range condi s of less than avalué of 350 m
where large offsets can occur for low-inten
runway guard light nfigura
Degrees
vertical
15
13
Minimum
10 20cd
8
5 Minimum_{g——— Main beam
average minimum
200 cd 100 cd
1
0
| ! —» Degrees
-10 4535 0 3545 10 X horgijzontal

Notes:
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1. These beam coverages are generally satisfactory and cater for a normal displacement

of the cockpit from the centre line of approximately 3 m.
2. See collective notes for Figures A2-12 to A2-21

Figure A2-13. Isocandela diagram for taxiway centre line (15 m spacing),
no-entry bar and stop bar lights in straight sections intended for use in
runway visual range conditions of less than a value of 350 m

Degrees
vertical | |-+ ¢+ttt b bt 1l
----- Main beam |
= Minimum minimum
................. 4 10 Cd 50 Cd
15 —
10 =
5. CP T P T Wi | L LT L LT
...... ave!age + + + + + - +
...... 100 cd . ———— 4 -—t -4
1 .
0 l' | | | [ | [ | : |
21251925 18 -10 -8 0 b 10 18 192521.25
—» Degrees
X horizontal
Notes:
1. Lights on curves to b ed-in 15.75 degreeSiwith respect to the tangent of the curve.
This does not apply @ runway entrance light s)
2. Increased intensiti r RELs shall be twiice the specified intensities, i.e., minimum
20 cd, main beam inimum average 200 cd.
3. See co A2-21

Figure A2-14.

RELSs, no-e

runway visual

candela diagra
r and stop bar

taxiway centre line (7.5 m spacing),
s in curved sections intended for use in
less than a value of 350 m

ntr

Degress vAT T T LI I I L P I T P P P PP ]
vertical | 44—+t ¢t 1 ¢ L 1 1 31 8 1t 11l UL UELA Y O LU IS R ] O
Main beam
Minimum minmum 1Tt
Zcd 10 cd
1 g o I 6
5 ......
4
............ Minimum average 20 cd
J | —» Degrees
-20 -16-15 -10 -5 0 5 10 1516 20 X horizontal

Notes:
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1. At locations where high background luminance is usual and where deterioration of
light output resulting from dust, snow and local contamination is a significant factor,
the cdvalues should be multiplied by 2.5.

2. Where omnidirectional lights are used, they shall comply with the vertical
beam requirements in this figure.

3. See collective notes for Figures A2-12 to A2-21.
Figure A2-15. Isocandela diagram for taxiway centre line (30 m, 60 m spacing), no-entry

bar and stop bar lights in straight sections intended for use in runway visual range
conditions of 350 m or greater

Degrees vAl T T T T TTTTTTTTTTTTTT
vertioal ‘
~~~~~ : Main beam
Minimum minumum
2cd 10cd
15 ......
10-
P O
4
---- Minimum average 20 cd 1]
0.5
0
20251926 15 -10 5 0 5 10 i5 1625 2025
—» Degrees
X harizontal
Notes: v
1. es with respect to the tangent of the curve.
2 luminance i1s usual and where deterioration of
rom dust, snow and local contamination is a significant factor,
3. for displacement of the cockpit from the centre line up to
12 m as could occur at the end of curves.
4. or Figures A2-12 to A2-21.

Figure A2-16. Isocandela diagram for taxiway centre line (7.5 m, 15 m, 30 m spacing), no-
entry bar and stop bar lights in curved sections intended for use in runway visual range
conditions of 350 m or greater
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Degrees
vertical
18 ' ' !
a
14544 -F— 5
12
0B it e — - |
8s5d-d—F1F4—F—rHH—- .
ye =t FE—=1 d
pe— - -
6 ,
ssH-4--—4-—"F+-1+ - - .
1 Ul I
| |
t it
| i !
|| | |
0 I I
. < 15 -12 | B 1 49
- o 1 Y 05 v 0 ° 10.{)u " 4 2, Degrees
X horizontal
Curve a b c d e
Intensity (cd) 8 20 100 450 1800
Notes:

2. See c
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Figure A2-17.Isocandela diagram for high-intensity taxiway centre line (15 m spacing),
no-entry bar and stop bar lights in straight sections intended for use in an advanced
surface movement guidance and control system where higher light intensities are
required and where large offsets can occur

Degrees YT

vertical

-
(2
|
1
I
1
I
I
|
I
[
|
= P S SR 2 S .
|

18§

-15

-» Degrees
X horizental

Curve

Intensity (cd)

20

100

450

1800

Notes:

Figures A2-12 to A2-21.

enerally satisfactory and cater for a normal displacement
to the outer main gear wheel on the taxiwayedge.
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Figure A2-18. Isocandela diagram for high-intensity taxiway centre line (15 m spacing),
no-entry bar and stop bar lights in straight sections intended for use in an advanced
surface movement guidance and control system where higher light intensities are

required
Degrees y
vertical
18
I
12
1054 — 4—— - ‘
FUO g { ot e e ey ?
85t ==+ —
d
6
0 | ,
43 2.2 -4 -8 12 6 0 6 12 18 24 2932
305 305 33
—» Degrees
X horizontal
Curve a b c d
Intensity (cd) 8 100 200 400

degrees with respect to the tangent of the curve.

to A2-21.
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Figure A2-19. Isocandela diagram for high-intensity taxiway centre line (7.5 m spacing),
no-entry bar and stop bar lights in curved sections intended for use in an advanced surface
movement guidance and control system where higher light intensities are required

Degrees
vertical ‘ |
: ! Main beam |
Minimum minimum
L 100 cd 500 cd
13 /
,O’ﬁﬁl , |
P O Minimum
average
1000cd’
S s
Degrees
30 24 20 10 0 10 20 24 30 X horizontal
Notes:

e light in ity is specified as if the

Figure A2-20. Isocandela dia igh-1i i nway guard lights, Configuration B

Degreesy
vertical

5

—» Degrees

6 5 4 3 2 4 0 1 2 3 4 5 X horizontal

Figure A2-21. Grid points to be used for calculation of average intensity
of taxiway centre line and stop bar lights

Collective notes to Figures A2-12 to A2-21

1. The intensities specified in Figures A2-12 to A2-20 are in green and yellow light for
taxiway centre line lights, yellow light for runway guard lights and red light for stop bar
lights.
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2. Figures A2-12 to A2-20 show the minimum allowable light intensities. The average
intensity of the main beam is calculated by establishing grid points as shown in Figure
A2-21 and using the intensity values measured at all grid points located
within and on the perimeter of the rectangle representing the main beam. The average
value is the arithmetic average of the light intensities measured at all considered grid
points.

3. No deviations are acceptable in the main beam or in the innermost beam, as applicable,
when the lighting fixture is properly aimed.

4. Horizontal angles are measured with respect to the vertical plane through the taxiway
centre line except on curves where they are measured with respect to the tangent to
the curve.

5. Vertical angles are measured from the longitudinal slope of the taxiway surface.

6. The importance of adequate maintenance canno overemphasized. The intensity,
either average where applicable or as specified on tl ponding isocandela curves,
should never fall to a value less than 50 per cent of own in the figures, and
it should be the aim of airport authorities to mainta ht output close to
the specified minimum average intensity.

7. The light unit shall be installed so i pr the innermost beam, as
applicable, is aligned within one hal
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Figure A2-22. Light intensity distribution of T-VASIS and AT-VASIS APP 2-23 10/11/16

Degrees in
elevation

NN o 0o
owmo no
N
\

L i
\

AN

/ / \ \ \ \ White
10 000 cd .

NG S ) ) T

4

l —

Isocandela contours

T~

4000 cd
VO) cd
20

25 N\
3.0 \
35

4.0

(
/
\

-2 0 2 4 6 8 10
Degrees in azimuth

-10 8 4

@
IN

Notes:

2. The intensity value in the whi an 2 and may be as high

as 6.5 times the correspondi

3. The intensity values sh

Figure A2-23. of PAPI and APAPI
] N
Degrees Y [
vertical 30 cd
26 p— ~—
. /200 cd
20
/' /N
/| IN\300cd
BT T Tt / /
/ P K /
; / / A4
/ N\ \
| / / N\
0 {
\\ I\ \\ // : Il
|
P \ T\ /1 /
—10 I |
-26 20 -—-15 -10-8 0 8 10 15 20 26
—» Degrees

X horizontal

Notes:
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1. Although the lights flash in normal operation, the light intensity is specified as if the
lights were fixed for incandescent lamps.

2. The intensities specified are in yellow light.

Figure A2-24. Isocandela diagram for each light in low-intensity runway guard lights,
Configuration A

Degrees vy T
vertical /Mlmmum
26 — — 300 cd
P - [~ ini
Minimum
- 1000 cd
20 //\, | Main beam |
/ N\ minimum| |
BA—-+——-F—-+-——-+-4- yé / 1500cd| |
/ A \‘/ // \
8 / \ P
/ / N \
| / / N
" Minimum
0 average
\\ 3000 cd
NN T
_8 1 I
10 A HAN VAR /
—26 20 —-15 —-10-8 0 810 15 20 26
— > Degrees
horizontal

normal operation, the light intensity is specified as if the

lights were fixe candescent lamps.

2. The intensities specified are in yellow light.
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Figure A2-25. Isocandela diagram for each light in high-intensity runway guard lights,
Configuration A

21
degrees Emmmn
vertical
Minimum
15 150 cd
A
13 = I~ A
p N I
10 -
9 Main beam
/ LD minimum
5 Minimum average 750 cd
1500 cd
\ J
0
20 -15 -10 5 0 5 10 15 20 —» X
-7 7 degrees horizontal
Notes:
X2 y? a 50170
1. Curves calculated on formula — 4+l =1
az b2 b | 45|85

2. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-26. Isocand diagram for take-off mold lights (THL) (red light)

APP 3-2
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APPENDIX 3. MANDATORY INSTRUCTION MARKINGS AND
INFORMATION MARKINGS

Note 1. — See Chapter 5, Sections 5.2.16 and 5.2.17, for specifications on the application,
location and characteristics of mandatory instruction markings and information
markings.

Note 2. — This appendix details the form and proportions of the letters, numbers and symbols
of mandatory instruction markings and information markings on a grid.

Note 3. — The mandatory instruction markings and information markings on pavements are
formed as if shadowed (i.e., stretched) from the characters of an equivalent elevated sign by
a factor of 2.5 as shown in Figure A3-1. The shadowing, however, only affects the vertical
dimension. Therefore, the spacing of characters for pavement marking is obtained by first
determining the equivalent elevated sign character height and then proportioning from the
spacing values given in Table A4-1. For example, in the gase of the runway designator “10”
which is to have a height of 4 000 mm (Hps), the equiva evated sign character height is
4 000/2.5=1 600 mm (Hes). Table A4-1(b) indicates numeé eral code 1 and from
Table A4-1(c) this code has a dimension of 96 mm, for a ight of 400 mm. The
pavement marking spacing for “10” is then (1 600/400) *96

.

pilot eye

/

Q equivalent elevated sign [es] character

pavement sign [ps] character

T o=
Hes 3 \
25 T~

l«— Hps >{

Figure A3-1

APP 3-2
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APPENDIX 4. REQUIREMENTS CONCERNING DESIGN OF
TAXIING GUIDANCE SIGNS

Note. — See Chapter 5, Section 5.4, for specifications on the application, location,
and characteristics of signs.

1. Inscription heights shall conform to the following tabulation.

Minimum character height
Information sign
Runway code Mandatory Runway exit and
number instruction sign runway vacated signs Other signs
lor2 300 mm 300 mm 200 mm
3or4 400 mm 400 mm 300 mm

4

Note. — Where a taxiway location sign 1 with a runway
designation
sign (see 5.4.3.22), the character siz 1at speci, or mandatory

instruction signs.

ed 1n conjuncti

2. Arrow dimensions shall be as f
Legend height Straoke

200 mm

300 mm 48 mm

400 mm 64 mm

4.Sign luminance shall be as follows:

a) Where operations are conducted in runway visual range conditions less than a value
of 800 m, average sign luminance shall be at least:

Red 30 cd/m2
Yellow 150 cd/m2
White 300 cd/m2
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b) Where operations are conducted in accordance with 5.4.1.7 b) and c) and 5.4.1.8,
average sign luminance shall be at least:

Red 10 cd/m2
Yellow 50 cd/m2
White 100 cd/m2
Note. — In runway visual range conditions less than a value of 400 m, there will be some

degradation in the performance of signs.

5. The luminance ratio between red and white elements of a mandatory sign shall be
between 1:5 and 1:10.

6. The average luminance of the sign is calculated by establishing grid points as shown in
Figure A4-1 and using the luminance values measured at all grid points located within the
rectangle representing the sign.

7. The average value is the arithmetic average of the lumi s measured at all
considered grid points.

Note. — Guidance on measuring the average luminance of a
Aerodrome Design Manual (Doc

8. The ratio between luminance values of C not exceed 1.5:1. For
areas on the sign face where the grid spacing is ati n luminance values of
adjacent grid points shall not exceed 1.25:1. The C maximum and minimum
luminance value over the whole si shall not

., letters, numbers, at
of characters and the s
ble A4-1.

9. The forms of characters
Shown in Figure A4-2. The wi
be determined as indicated in

ows, and symbols, shall conform to those
2 between individual characters shall

10. The face height of signs be as follows:

11. The face width of signs shall be determined using Figure A4-4 except that, where a
Mandatory instruction sign is provided on one side of a taxiway only, the face width
shall not be less than:

a) 1.94 m where the code number is 3 or 4; and

b) 1.46 m where the code number is 1 or 2.

Note. — Additional guidance on determining the face width of a sign is contained in the
Aerodrome Design Manual (Doc 9157), Part 4.

12. Borders

a) The black vertical delineator between adjacent direction signs should have a
width of approximately 0.7 of the stroke width.
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b) The yellow border on a stand-alone location sign should be approximately 0.5
stroke width.

13. The colours of signs shall be in accordance with the appropriate specifications in
Appendix 1.
75¢cm 150cm 7.5 cm
- L R
7.5cm g
S X x X X X x X x !
15.0cm '
- X X X X X X X X
x x x x X X X X

'
'

'

X X X X X x X x

I '

7.5¢cm '
e e— X X X X X X X X 3

7.5 cm
Note 1. — The average lumin ] lishing grid points on a
sign face showing typical ins 1 appropriate colour (red

for mandatory instructio
follows:

a) Starting at the top ] ablish a reference grid point at 7.5 cm
from the left edge a

b) ly and vertically from the reference grid point.
the sign face shall be excluded.
g W a row/column of grid points is located between 22.5 cm and 15
n face (but not inclusive), an additional point shall be added
d) n the boundary of a character and the background, the grid

ifted to be completely outside the character.

Note 2. — Additional grid points may be required to ensure that each character includes at
least five evenly spaced grid points.

Note 3. — Where one unit includes two types of signs, a separate grid shall be established
for each type.

Figure A4-1. Grid points for calculating average luminance of a sign
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Figure A4-2. Forms of characters
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Figure A4-2.
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Figure A4-2. (cont.)
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Figure A4-2. (cont)
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Note 1.—The arrvow stroke width, diameter of the

dot, and both width and length of the dash shall be

proportioned to the character stroke widths.

Note 2.— The dimensions of the arrow shall

remain constant for a particular sign size, regardless

of orientation.

Arrow. dot and dash

Figure A4-2.
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Runway

vacated sign (with typical location sign)
Y WA
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[ H —»

NO ENTRY sign

«—— H —>

Figure A4-3. Runway vacated and NO ENTRY signs
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H
10-28 | :

A. Sign with two runway designators

‘H/4 (min)

HA (min)
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H

=

10

o H/4 (min)
H

B. Sign with one runway designator

Figure A4-4. Sign dimensions

Explanatory Note to Figure A4-4: “H” stands for the inscription height
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Letter and numeral widths and space between letters or numerals

a) Letter fo letter code number d) Width of letter
Following Letter Letter height (mm)
) B, D, E, F, Letter 200 300 400
b H LKL, €60, AT, Width (mm)
e M,N,P,R, Q,8.X.Z V,W,Y A 0 25E 0
Code number B 137 205 274
C 137 205 274
g 2: g g D 137 205 274
c 2 2 3 E 124 186 248
D | 2 2 F 124 186 248
E 2 2 3 G 137 205 274
E 2 5 3 H 137 205 274
G 1 2 2 | 32 48 64
H 1 1 2 J 127 190 254
| 1 1 2 K 140 210 280
J 1 1 2 L 124 186 248
K 2 2 3 M 157 236 314
L 2 2 4 N 137 205 274
M 1 1 2 0 143 214 286
N 1 1 2 P 137 205 274
0 1 2 2 Q 143 214 286
P 1 D) 2 R 137 205 274
Q 1 2 2 S 137 205 274
R 1 2 2 T 124 186 248
s 1 2 2 u 137 205 274
T 2 5 4 \' 152 229 304
U 1 1 2 W 178 267 356
v 2 2 4 X 137 205 274
W 2 2 4 Y 1m 257 342
X 2 2 3 Z 137 205 274
Y 2 2 4
Z 2 2 3 e) Width of numeral
Numeral height (mm)
b) Numeral to numeral code number Numeral 200 300 400
Following number Width (mm)
Preceding 2,3,8, 1 50 74 %8
Numeral 1,5 8,9,0 4,7 2 137 205 274
3 137 205 274
Code number 4 149 24 293
1 1 1 2 5 137 205 274
2 1 2 2 6 137 205 274
3 1 2 2 7 137 205 274
4 2 2 4 8 137 205 274
5 1 2 2 9 137 205 274
6 1 2 2 0 143 214 286
7 2 2 4
8 1 2 2 INSTRUCTIONS
9 1 2 2 1. To determine the proper SPACE between letters or numerals, obtain
0 1 2 2 the code number from table a) or b) and enter table c) for that code
number to the desired letter or numeral height.
¢) Space between characters 2. The space between words or groups of characters forming an
- abbreviation or symbol should be equal to 0.5 to 0.75 of the height of
Character height (mm) the characters used except that where an arrow is located with a single
Code No. 200 300 400 character such as ‘A —', the space may be reduced to not less than
Space (mm) one quarter of the height of the character in order to provide a good
1 18 7 9% visual balance.
2 18 57 76 3. Where the numeral follows a letter or vice versa use Code 1.
3 25 18 50 4. Where a hyphen, dot, or diagonal stroke follows a character or vice
4 13 19 2% versa use Code 1.
5. For the intersection take-off sign, the height of the lower case ‘m” is

0.75 of the height of the preceding “0" (zero) and spaced from the
preceding “0" at code 1 for the character height of the numerals.
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APPENDIX 5. AERONAUTICAL DATA QUALITY REQUIREMENTS

Table AS-1. Latitude and longitude

Accuracy Integnty

Latitude and longimude Data type Classsficatson

Arodrote 1EIETENEe POIIT \v.ivivririmmnryrimssmmsinsrisssisissms e 30m routine

surveyed ealeunlated

Navaids located at the aerodrome .o pRTRiEsS DS EI) im essential
surveyed

Obstacles m Area3 i AR SRy T s ASR  RO SR 0.5m essential
surveyed

Obstacles i Area 2 (the part within the aerodsome boundary) ..o S essential
surveyed

Runway thresholds .......... s 1 critical
surveyed

Rumway end (flight path alignment point) .. lm crifical
surveyed

RUDWSY CENITe LI POIIS i iauiuiiiiiisiiuiasnrishiibsiassincsssiinsisnsintsaridbe ieasnsssssisss iasaiasiss lm critical
surveyed

Runway-holdmg position ..., Sy PR PR RS 0.5m cnitical
surveyed

Taxiway centre line ‘parking guidance Bae POIS Lo i iiimmiiimiinmmiiimin 0.5m essential
surveved

Intermediate holding position marking Hne ..o 0.5m essential
surveyed

L L T X e ) S e L R et R ) 0.5m essential
surveyed

Apron boundaries (POLYZON) ..ot iiimmmimiieini et s s 1m rotfine
suwrveyved

De-icinganti-icing facility (polygon) ...l 1m routine
surveyed

Aurcraft stand points INS checkpolfs .o, 0.5m routine
surveved

Note 1.— See Annex 13, Appendix 8, for graphical illustrarions of obstacie data collection smfaces and criteria used 10
identify: obstacles in the defined areas.

Nore 2— Implementation of Annex 13, provisions 10.1.4 and 10.1.0. concermme the availabilitv, as of 12 November

2013, of ebstacle data according to Area 2 and Area 3 specifications would be facilitared by appropriate advance planmng
Sor the collection and processtng of such data.
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Table AS-2. Elevation/altitude/height

Accuracy Integnty

Elevauow/altrude herght Data type Classification

A CTOMIOTE O U0 ot 5o 1423 o o i Y HF RS oo oo 0.53m essential
surveyed

WGS-84 geoid undalation at aerodrome elevarion position ... 05m essential
surveyed

Runway threshold, non-precision approaehies . i i 0.5m essentinl
surveyed

WGS-84 geoid undulation at minway threshold, non-precision approaches ... 035m essential
surveyed

Runway threshold, precssionapproaches ... SRS AR RS 0.25m eritical
surveyed

WGS-84 geod undulanon at ranway threshold, precision approaches ... 0.25m critical
surveyed

RUnway Centre e POUIS Looiimimiomiimmmmimimamsissmssssriemessssssinsssssssssssismsss: 0.23m critical
swrveyed

Taxiway centre line parking guidance line points ..o 1m essential
surveyed

Obstacles m Area 2 3m essential

(the part within the aerodrome boundary) ..o i AR surveyed

OBl B AR A R N AN A N R R Al 05m essential
swrveyed

Distance measunig equipment/ precision (DMEP) e im essential
surveyed

Note |, — See Annex 13, Appendix 8, for graphical iflustrations of ebstacle datq collection surfaces and criteria used to

identify obstacles in the defined areas.

Nore 2.— Implementation of Annex 15, provisions 10.1.4 and 10.1:0, concerning the availabilitv. as of 12 November
2013, of obstacle data according 1o Avea 2 and Area 3 specifications would be facilirared by appropriate advance planmng

for the collection and processing of such data,

[ s =

Table A5-3. Declination and magnetic variation

Accuracy Integrity
Declination/variation Data type Classification
Aerodrome magnetic VAMAON ...uuiiuieeiiiiriiiiseiansaseasisaisaaesesnensans 1 degree essential
surveyed
ILS localizer antenna magnetic Variation ... 1 degree essential
surveyed
MLS azimuth antenna magnetic Variation ...........c.coccueereneciennies 1 degree essential
surveyed
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Table A5-4. Bearing

Accuracy Integrity
Bearing Data type Classification
IS Iealaa e aNBTRMEHE .. o s snnrmess st sersesy momn e nesusipemn mr s 55K 1/100 degree essential
surveyed
MLS zero azimuth alignment .........cooeeiiiiioveeeiec e 1/100 degree essential
surveyed
Buoway bearmo:(Trae) oim i anigsnmmimmssis 1/100 degree routine
surveyed
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Table AS-5. Length/distance/dimension

Accuracy Integrity

Length/distance/dimension Data type Classification

Runway 1ength ..o Im critical
surveyed

RUDWAY WIATH 1.eevieieiieiiee et sse s e sese s b sans e s s e ssas e sansasaesaeses lm essential
surveyed

Displaced threshold distance::iiiinimmisamaimeimainasmumsamanngg lm routine
surveyed

Stopway Jenpthrand Wl dbh s s b s RS TRE Im critical
surveyed

Clearway lengthiand Width: wcssunnuimsuminimmsamswnaRns v R R lm essential
surveyed

Eandinp disfancE AvAtIbIE . vminmnmrmisn s lm critical
surveyed

AREOEE TR AVAIIIIIE . somuessuvmiomons mossossissese ko dorasuie s fsss o35 HE FNS O R USCaIB SuRS s lm critical
surveyed

THEEGTE dARCEAVEAADIE . o omnsmansmomien s e s s S SR Im critical
surveyed

Accelerate-stop distance available ... Im eritical
surveyed

Runway shoulder width ... lm essential
surveyed

W e WO s s L S B S R SRR Im essential
surveyed

Taxtway:shenlderowidth e vosaanuiasimissnsmunmasassaringaves Im essential
surveyed

ILS localizer antenna-runway end. diStance ... 3m routine
caleulated

ILS glide slope antenna-threshold. distance along centre line ..., 3m routine
calculated

58 A tker-threShO I dHSTANTE o:vouros snususmnosesnoresmanomsis o s wims tte s sssH R smasesin 3m essential
caleulated

ILS DME antenna-threshold. distance along centre line .......cccooevciviiciriiicnnnen 3m essential
calculated

MLS azimuth antenna-runway end. diStance ..., 3m routine
calculated

MLS elevation antenna-threshold. distance along centre line ......ccovevvvciinnnes 3m routine
calculated

MLS DME/P antenna-threshold. distance along centre line ..o 3m essential
calculated

Note. — High-intensity obstacle lighting is recommended on structures with a height of more
than 150 m above ground level. If medium-intensity lighting is used, marking will also be
required.
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APPENDIX 6. LOCATION OF LIGHTS ON OBSTACLES

630 m

600 m /

550 m /

Medium-intensily obstacle light Type A / /

500m 7
/ o

450m /

&
400m &(\? / /

350m .
@y o
%}
K3 P

300 m ~y/ /

250m

200m

/ // — ; ,/
AP W 50 el
150 m // . /
e

100 m e —
o el B S T S e
L
[

1~

Height of lights on structure in metres above ground level

0 45m 105m 210m 35m 420m 525m 630m

Height of structure In metres above ground level

Norte.— High-intensiry obstacle lighting is recommmended on struenmres with o height.of more than 150 m above ground
Tevel If medium-mrensity lighting is used, mavking will also. be requived.

Figure A6-1. Medium-intensity flashing-white obstacle lighting system, Type A
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Figure A6-2.

Height of structure in metres above ground level

Note.— For night-time use only.

Medium-intensitv flashine-red obstacle lichting svstem. Tvhe B
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Figure A6-3.

Height of structure in metres above ground level

Note.— For night-time use only.

Medium-intensity fixed-red obstacle lighting system, Type C
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Medium-intensity obstacle light

Type B < 50 cd/m?
Type A > 50 cd/m? / & /
/7
________________________ Low-intensity obstacle light o oo |
Type B < 50 cd/m?
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=il . e /12 mmnsezet
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525m
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Note.— High-intensity obstacle lighting is recommended on structures with a height of more than 150 m above gi
level. If medium-intensity lighting is used, marking will also be required.

Figure A6-4. Medium-intensity dual obstacle lighting system, Type A/Type B
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Note.— High-intensity obstacle lighting is recommended on structures with a height of more than 150 m above gi
level. If medium-intensity lighting is used, marking will also be required.

Figure AG-5.

Medium-intensity dual obstacle lighting system, Type A/Type C

14 - 259



NOVEMBERZ2018

Height of lights on structure in metres above ground level
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— High-intensity obstacle light Type A
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Figure A6-6. High-intensity flashing-white obstacle lighting system, Type A
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Figure A6-7.

Height of structure in metres above ground level

N 4

High-/medium-intensity dual obstacle lighting system, Type A/Type B
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Figure A6-8. High-/medium-intensity dual obstacle lighting system. Type A/Type C
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