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INTRODUCTION

Part 12 Volume I — Provides for the certification of Aerodromes, issuance of Operational Permit
as well as other Aerodrome Operational provisions.
Part 12 Volume I — Is presented in four (4) subparts as follows :

Subpart 1 : General - Contains provisions for Aerodrome Certification, Aerodrome
Manual, Obligations of an Aerodrome Operator, Aerodrome Operational
Permit and Joint Use Civil and Military Aerodromes.

Subpart 2 : Aerodrome Design and Operations.

Subpart 3 : Aerodrome Work Safety, Accident/Incident Reporting and Investigation
Procedures, Critical Data Related to Safety Occurrences and Aerodrome
Safety Coordination.

Subpart 4 : Aerodrome Development and Safeguarding.

This Regulation incorporates the Standards and Recommended Practices (SARPs) in Annex 14
Volume I, Ninth Edition, Amendment 17.
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S. I. No. 73 of 2023

12.1. GENERAL
12.1.1. General

12.1.1.1.—(a) Sections 12.1.1 to 12.1.6 shall apply to Civil aerodromes ;

(b) Sections 12.1.1 to 12.1.6 shall not apply to :

(1) military aerodromes serving Civil aircraft operations ; and

(2) those portions of joint-use or shared-use aecrodromes under the control
of an individual or Civil entity and serving Civil aircraft operations of any class
or category.

12.1.1.2.

Accident

An occurrence associated with the operation of an aircraft which
in the case of a manned aircraft, takes place between the time any
person boards the aircraft with the intention of flight until such
time as all such persons have disembarked, or in the case of an
unmanned aircraft takes place between the time the aircraft is ready
to move with the purpose of flight until such time as it comes to
rest at the end of the flight and the primary propulsion system is
shut down in which :

(a) a person is fatally or seriously injured as a result of :
- being in the aircraft, or

- direct contact with any part of the aircraft, including
parts which have become detached from the aircraft, or

- direct exposure to jet blast, except when the injuries are
from natural causes, self-inflicted or inflicted by other
persons, or when the injuries are to stowaways hiding outside
the areas normally available to the passengers and crew; or

(b) the aircraft sustains damage or structural failure which :

- a dversely affects the structural strength, performance
or flight characteristics of the aircraft, and

- would normally require major repair or replacement of
the affected component, except for engine failure or damage,
when the damage is limited to a single engine, (including its
cowlings or accessories), to propellers, wing tips, antennas,
probes, vanes, tires, brakes, wheels, fairings, panels, landing
gear doors, windscreens, the aircraft skin (such as small
dents or puncture holes), or for minor damages to main rotor
blades, tail rotor blades, landing gear, and those resulting from
hail or bird strike (including holes in the aerodrome); or

(c) the aircraft is missing or is completely inaccessible.
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Accuracy A degree of conformance between the estimated or measured
value and the true value.
Note.—For measured positional data the accuracy is normally
expressed in terms of a distance from a stated position within
which there is a defined confidence of the true position falling.
Aerodrome | A defined area on land or water (including any buildings,
installations and equipment) intended to be used either wholly or
in part for the arrival, departure and surface movement of aircraft.
Aerodrome | Aeronautical beacon used to indicate the location of an aerodrome
from Beacon the air.
Aerodrome | The certificate to operate an aerodrome issued by the Authority
Certificate | subsequent to the acceptance/approval of the aerodrome manual
and compliance with other requirements of this part.
Aerodrome | The elevation of the highest point of the landing area.
Elevation
Aerodrome | Facilities and equipment, inside or outside the boundaries of an
Facilities | aerodrome, that are constructed or installed and maintained for
and the arrival, departure, and surfacemovement of aircraft.
Equipment
Aerodrome | A sign placed on an aerodrome to aid in identifying the aerodrome
identification| from the air.
sign.
Aerodrome | An incident involving an aircraft operation and :
incident. (a) an obstruction either on the aerodrome operational area or
protruding into the aerodrome obstacle limitation surfaces; or
(b) adefective visual aid ; or
(c) a defective surface of a manoeuvring area; or
(d) any other hazardous or potentially hazardous situation.
Aerodrome | The Manual that forms part of the application for an aerodrome
Manual certificate pursuant to these Regulations, including any amendments
thereto accepted/approved by the Authority.
Aerodrome | Data collected for the purpose of compiling aerodrome mapping
mapping information for aeronautical uses.
data Note.—Aerodrome mapping data are collected for purposes
(AMD) . . e
that include the improvement of the user’s situational awareness,
surface navigation operations, training, charting and planning.
Aerodrome | A collection of aerodrome mapping data organized and arranged
mapping as a mapping structured data set.
database

(AMDB)




Aerodrome
Operator

In relation to a certificated aerodrome means the aerodrome
certificate holder.

Aerodrome
Operational
Permit

The permit to operate domestic or private use aerodromes and
airstrips issued by the Authority subsequent to compliance with
the applicable requirements of this Part.

Aerodrome
Reference
Point

The designated geographical location of an aerodrome.

Aerodrome
and
Airspace
Standards
Directorate

Refers to the Director, Aerodrome and Airspace Standards or
appointed officers of the Aerodrome and Airspace Standards
Departments under the Nigeria Civil Aviation Authority, or any
person authorised to act on their behalf.

Aerodrome

traffic
Density

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

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

(¢) 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 landing constitutes a movement.

Aeronauti-
cal beacon

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

Aeronauti-
cal ground
light

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

Aeronauti-
cal infor-
mation
circular

A notice containing information which relates to flight safety,
air navigation, technical, administrative or legislative matters.

Aeronauti-
cal infor-
mation
publication

A publication issued by and with the authority of the Aeronautical
Information Services and containing aeronautical information
of a lasting character essential to air navigation.
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Aeronautical
information
services

The services established within the defined area of coverage
responsible for the provision of aeronautical information and data
necessary for the safety, regularity and efficiency of air navigation
and, where appropriate, includes the personnel and facilities
employed to provide information pertaining to the availability of
air navigation services and their associated procedures necessary
for the safety, regularity andefficiency of air navigation.

Aeronautical
Study

A study of an aeronautical problem to identify possible solutions
and select a solution that is acceptable without degrading safety.

Aeroplane

A power driven heavier-than-air aircraft deriving its lift in flight
chiefly from aerodynamic reactions on surfaces which remain
fixed under given conditions of flight.

Aeroplane
reference
field length

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

Note.—Advisory Circular “Supplementary Guidance Material
to Aerodrome Regulations (NCAA-AC-ARDO036) Section 2
provides information on the concept of balanced field length
and the ICAO Airworthiness Manual (Doc 9760) containsdetailed
guidance on matters related to take-off distance.

Aircraft

Any machine that can derive support in the atmosphere from the
reactions of the air other than the reactions of the air against the
earth’s surface.

Aircraft
Classifica-
tion Number

(ACN).%

A number expressing the relative effect of an aircraft on a Number
(ACN)JL pavement for a specified standard sub grade category.

Note.—The aircraft classification number is calculated with
respect to the centre of gravity (CG) position which yields the
critical loading on the critical gear. Normally the aft most CG position
appropriate to the maximum gross apron(ramp) mass is used to
calculate the ACN. In exceptional cases the forward most CG
position may result in the nose gear loading being more critical.

Aircraft
classification
rating (ACA)

Tt

A number expressing the relative effect of an aircraft on a
pavement for a specified standard subgrade category.

Aircraft
Stand

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




Approach An inclined plane or a combination of planes sloping upwards

Surface from the end of the safety area, centered on a line passing through
the centre and through which no obstacle may penetrate.

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 A service provided to regulate the activities and the movement

manage- of aircraft and vehicles on an apron.

ment

Service

Arresting A system designed to decelerate an aeroplane overrunning the

System runway.

Autono- A system which provides autonomous detection of a incursion

mous warning system potential incursion or of the occupancy of an

runway active runway (ARIWS) and a direct warning to a flight crew or
incursion a vehicle operator.

warning

system

(ARIWS)

Authority The Civil Aviation Authority responsible for the oversight of
Civil aviation in Nigeria. (Nigeria Civil Aviation Authority)

Balked A landing manoeuvre that is unexpectedly discontinued at any point

landing below the obstacle clearance altitude/height (OCA/H).

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

Bird An incident where :

incident (a) there is a collision between an aircraft and one or more birds ;

(b) where one or more birds pass sufficiently close to an
aircraft in flight to cause alarm to the pilot.

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

Certified An aerodrome whose operator has been granted an Aerodrome

aerodrome Certificate.

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

Controlled An aerodrome provided with air traffic control services.

aerodrome
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Crane A specially made machine with a long arm that is used by
workers for lifting and moving heavy objects.

Cyclic A mathematical algorithm applied to the digital expression (CRC)

redundancy | of data that provides a level of assurance against loss or alteration of

check (CRC)| data.

Data A degree of conformance between the estimated or measured

accuracy value and the true value.

Data quality

A degree or level of confidence that the data provided meet
the requirements of the data user in terms of accuracy, resolution
and integrity (or equivalent assurancelevel), traceability,
timeliness, completeness and format.

Datum

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

Declared
distances

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

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

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

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

Dependent
parallel
approaches

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

Director-
General
Civil
Aviation

The chief executive and accounting officer of the Nigeria Civil
Aviation Authority.

Displaced
threshold

A threshold not located at the extremity of a runway.

Effective
intensity

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

Ellipsoid
height

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

Emergency
Operations
Centre

A designated area on the aerodrome used in supporting and
co-ordinating operations at aerodrome emergencies.




Fatal injury Any injury which results in death within 30 days of the accident.
Facility An incident that involves an unserviceability of a visual/non-
malfunction | visual aid, electricalsystem, aeronautical telecommunications

facility and/or other equipment needed for aircraft operation.

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.

Full-scale
emergency
exercise

Assembling and utilisation of all the resources that would be
available and used in a real emergency.

Geodetic
datum

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

Geoid

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

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

Geoid
undulation

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

Note.—In respect to the World Geodetic System- 1984 (WGS-
84) defined ellipsoid,the difference between the WGS-84
ellipsoidal height and orthometric height represents WGS-84
geoid undulation.

Gregorian
calendar

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

Hangar

A shelter, specifically, built for housing or repairing aircraft.

Heliport

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

B 3039



B 3040

Hazard An aeronautical beacon used to designate a danger to air

beacon navigation.

High Rise Any building, mast, tower, hills, trees, crane, hangar, etc.

Structure (natural orman-made, permanent or temporary) considered to

be of prominent height above ground level.

Holding bay. | A defined area where aircraft can be held, or bypassed, to

facilitate efficient surface movement of aircraft.

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

Human Principles which apply to aeronautical design, certification,

factors training, operations and maintenance and which seek safe

principle interface between the human and other system components by
proper consideration to human performance.

Human Human capabilities and limitations which have an impact on

performance | the safety and efficiency of aeronautical operations.

Identifica- An aeronautical beacon emitting a coded signal by means of

tion beacon

which a particular point of reference can be identified.

Incident An occurrence, other than an accident, associated with the
operation of an aircraft which affects or could affect the safety
of operation.

Independent Simultaneous approaches to parallel or near-parallel approaches.

parallel instrument runways where radarseparation minima between aircraft

approaches. | on adjacent extended runway centre lines are not prescribed.

Independent Simultaneous departures from parallel or near parallel departures

parallel instrument Departures runways.

departures.

Inner A circular surface located in a horizontal plane above the Final

Horizontal Approach And Take-Off area (FATO) and its environs and

Surface designated to allow safe visual maneuvering by helicopters.

Instrument (a) Non-precision approach runway. A ranway served by visual

runway. aids and non-visual aid(s) intended for landing operations

following an instrument approach operation type A and a
visibility not less than 1000 m.

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




(¢) Precision approach runway, category Il. A runway served
by visual aids and non-visual aid(s) intended for landing operations
following an instrument approach operation type B with a decision
height (DH) lower than 60 m (200ft) but not lower than 30m
(100ft) and a runway visual range not less than 300m.

(d) Precision approach runway, category Ill. A runway served
by visual aids and non-visual aid(s) intended for landing
operations following an instrument approach operation type B
with a decision height (DH) lower than 30m (100ft), or no
decision height and a runway visual range less than 300m or :
no runway visual range limitations.

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.

Integrity
(aeronautical
data)

A degree of assurance that an aeronautical data and its value
has not been lost nor altered since the data origination or
authorised amendment.

Integrity
classification
(aeronautical

data)

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

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

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

(¢) 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 atrisk with the potential for catastrophe.

Intermediate
holding
position

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

Investigation

A process conducted for the purpose of accident prevention
which includes the gathering and analysis of information, the
drawing of conclusions, including the determination of causes
and, when appropriate, the making of safety recommendations.

Joint Use
Aerodrome

Any aerodrome jointly used for both Civil and military aircraft
operations.
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Landing That part of a movement area intended for the landing or take-

area off of aircraft.

Landing A device to indicate visually the direction currently designated

direction for landing and take- off.

indicator

Laser-beam Airspace in the immediate proximity to the aerodrome

free flight zone (LFFZ) where the irradiance zone is restricted to a level

zone unlikely to cause any visual disruption.

(LFFZ)

Laser-beam Airspace in the proximity to the aerodrome but beyond the LFFZ

critical where the irradiance is restricted to a level unlikely to cause glare

flight zone effects.

(LCFZ)

Laser-beam Airspace outside, and not necessarily contiguous with, the LFFZ

sensitive and LCFZ where the irradiance is restricted to a level unlikely to

flight zone cause flash-blindness or after-image effects.

(LSFZ)

Lighting The probability that the complete installation operates within the

system specified tolerances and that the system is operationally usable.

reliability

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

area and taxiing of aircraft, excluding aprons.

Marker An object displayed above ground level in order to indicate an
obstacle or delineate a boundary

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

Mast A tall structure designed to support antennas/aerials for
telecommunications and broadcasting; including electricity pylons
and poles for wind turbines.

Minister The Minister of the Government of the Federation responsible
for Civil Aviation.

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

area taxiing of aircraft, consisting of the manoeuvring area and the aprons.

Near- Non-intersecting runways whose extended centre lines have an

parallel angle of convergence/divergence of 15 degrees or less.

runways

Non- A runway intended for the operation of aircraft using visual

instrument approach procedures or an instrument approach procedure to a

runway point beyond which the approach may continue in visual

meteorological conditions.




Note.—Visual meteorological conditions (VMC) are described in
Section 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.

NOTAM or
Notice to
Airmen.

A notice distributed by means of telecommunication containing
information concerning the establishment, condition or change in
any aeronautical facility, service or procedure or hazard, the timely
knowledge of which is essential to personnelconcerned with flight
operations

Obstacle.

All fixed (whether temporary or permanent) and mobile objects,
or parts thereof, that :

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

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

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

Obstacle
free zone
(OFZ).

The airspace above the inner approach surface, inner transitional
surfaces, and balked landing surface and that portion of the strip
bounded by these surfaces, which is not penetrated by any fixed
obstacle other than a low mass and frangible mountedone required
for air navigation purposes.

Obstacle
limitation
Surfaces.

A series of surfaces that define the Volume of airspace at and
around an aerodrome to be kept free of obstacles in order to permit
the intended aircraft operations to be conducted safely and to prevent
the aerodrome from becoming unusable by the growth of obstacles
around the aerodrome.

Occurrence

An accident or incident.

On-scene
Commander

Persons designated to take charge of the overall emergency
operation.

Organisation

Any type of group or association of individuals who are joined
together eitherformally or legally. The term organization includes a
corporation, government, partnership, and any type of Civil or
political association of people.

Orthometric
height.

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

Outer main
gear wheel
span
(OMWGS)

The distance between the outside edges of the main gear wheels.
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Pavement A number expressing the bearing strength of a pavement number

classifica- for unrestricted operations.

tion number

(PCN)

Pavement A number expressing rating the bearing strength of a pavement.

classifica-

tion rating

(PCR)T 1

11 Appli-

cable as of

28 Novem-

ber 2024.

Person Any individual, firm, partnership, corporation, company,
association, joint-stock association, or body politic, and includes
any trustee, receiver, assignee, or other similar representative of
these entities.

Permitted An aerodrome whose operator has been granted an Aerodrome

aerodrome Permit

Precision See ‘Instrument runway’.

approach

runway.

Pre-flight A presentation of current NOTAM information of operational

information | significance, prepared prior to flight.

Bulletin.

Primary Runway(s) used in preference to others whenever conditions

runway(s). permit.

Promul- An incident that involves significantly incorrect, incident,

gated inadequate, or misleading information promulgated in any

information | aeronautical information publication, map or chart.

incident.

Protected Airspace specifically designated to mitigate the hazardous effects

flight of laser radiation.

zones.

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

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

holding

position

Runway A defined rectangular area on a land aerodrome prepared for the

landing and take-off of aircraft.




Runway A matrix allowing the assessment of the runway condition matrix

condition (RCAM) code, using associatedprocedures, from a set of observed

assessment | runway surface condition(s) and pilot report of braking action.

matrix

(RCAM)

Runway A number describing the runway surface condition to code

condition (RWYCC) be used in the runway condition report.

code Note.—The purpose of the runway condition code is to permit an

RWYCC) operational aeroplane performance calculation by the flight crew.
Procedures for the determination of the runway condition code are
described in the PANS-Aerodromes NCAA-AC-ARD 036

Runway A comprehensive standardized report relating to runway report

condition (RCR) surface conditions and its effect on the aeroplane landing

report and take-off performance.

(RCR)

Runway end

An area symmetrical about the extended runway centre area

safety area | (RESA) line and adjacent to the end of the strip primarily intended to
(RESA) reduce the risk of damage to an aeroplaneundershooting or over-
running the runway.
Runway A light system intended to caution pilots or vehicle drivers that
guard lights | they are about to enter an active runway.
Runway- A designated position intended to protect a runway, an obstacle
holding limitation surface, or an ILS/MLS Critical/sensitive area at which
position taxiing aircraft and vehicles shall stop and hold, unless otherwise
authorised by the aerodrome control tower.
Note.—In radiotelephony phraseologies, the expression “holding
point” is used to designate the runway holding position.
Runway A description of the condition(s) of the runway surface used in the
surface runway condition report which establishes the basis for the

condition(s)

determination of the runway condition code for aeroplane
performance purposes.

Note 1.—The runway surface conditions used in the runway
condition report establish the performance requirements
between the aerodrome operator, acroplane manufacturer and
aeroplane operator.

Note 2.—Aircraft de-icing chemicals and other contaminants
are also reported but are not included in the list of runway surface
condition descriptors because their effect on runway surface
friction characteristics and the runway condition code cannot be
evaluated in a standardized manner.

Note 3.—Procedures on determining runway surface conditions
are available in the PANS- Aerodromes NCAA-AC-ARD 036
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(a) Dry runway. A runway is considered dry if its surface
is free of visible moisture and not contaminated within the
area intended to be used.

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

(c) Slippery wet runway. A wet runway where the surface
friction characteristics of a significant portion of the runway
has been determined to be degraded.

(d) Contaminated runway. Arunway is contaminated when
a significant portion of the runway surface area (whether in
isolated areas or not) within the length and width being used
is covered by one or more of the substances listed in the
runway surface condition descriptors.

Note.—Procedures on determination of contaminant
coverage on runway is available in the PANS-Aerodromes
NCAA-AC-ARD 036

(e) Runway surface condition descriptors. One of the
following elements on the surface of the runway :

Note.—The descriptions for (e¢)-(i) to (e)-(vi), below, are
used solely in the context of the runway condition report
and are not intended to supersede or replace any existing
WMO definitions.

(i) Compacted snow. Snow that has been compacted into
a solid mass such that aeroplane tires, at operating pressures
and loadings, will run on the surface without significant
further compaction or rutting of the surface.

(it) Dry snow. Snow from which a snowball cannot readily
be made.

(iif) Frost. Frost consists of ice crystals formed from
airborne moisture on a surface whose temperature is below
freezing. Frost differs from ice in that the frost crystals grow
independently and therefore have a more granular texture.

Note 1.—Below freezing refers to air temperature equal to
or less than the freezing point of water (0 degree Celcius).

Note 2.—Under certain conditions frost can cause the
surface to become very slippery and it is then reported
appropriately as reduced braking action.

(iv) Ice. Water that has frozen or compacted snow that
has transitioned into ice, in cold and dry conditions.

(v) Slush. Snow that is so water saturated that water will




drain from it when a handful is picked up or will splatter if
stepped on forcefully.

(vi) Standing water. Water of depth greater than 3 mm.

Note.—Running water of depth greater than 3 mm is
reported as standing water by convention.

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

Strip. that is intended :

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

(b) to protect aircraft flying over the area during take-off or
landing operations.

Runway A defined area on a land aerodrome adjacent to a runway for the

turn pad. purpose of completing a 180-degree turn on a runway.

Runway The range over which the pilot of an aircraft on the centerline of

visual a runway can see the runway surface markings or the lights

range delineating the runway or identifying its centre line.

(RVR).

Safety Area A defined area made up of either a runway or taxiway and the
surrounding surfaces that are prepared or suitable for reducing the
risk of damage to aircraft in the event of an undershoot, overshoot,
or excursion from a runway or the unintentional departurefrom a
taxiway.

Safety A system for the managing safety including the necessary System

Manage- (SMS), organisational structure, responsibilities, accountabilities,

ment System | policies and procedures.

(SMS).

Security An incident that involves unlawful interference.

incident.

Segregated Simultaneous operations on parallel or near-parallel instrument

parallel runways in which one runway is used exclusively for approaches

operations and the other runway is used exclusively for departures.

Serious An incident involving circumstances indicating that there was a

incident.

high probability of an accident and associated with the operation of
an aircraft which, in the case of a manned aircraft, takes place
between the time any person boards the aircraft with the intention
of flight until such time as all such persons have disembarked, or
in the case of an unmanned aircraft, takes place between the time
the aircraft is ready to move with the purpose of flight until such
time as it comes to rest at the end of theflight and the primary
propulsion system is shut down.

B 3047



B 3048

Serious
injury

Any injury that is sustained by a person in an accident and which :

(a) requires hospitalisation for more than 48 hours,
commencing within seven days from the date the injury was
received ; or System (SMS)

(b) results in a fracture of any bone, except simple fractures
of fingers, toes or nose ; or

(¢) involves lacerations which cause severe haemorrhoid
nerve, muscle, or tendon damage ; or

(d) involves any injury to any internal organ ; or

(e) involves second or third-degree burns, or any burns
affecting more than 5 per cent of the body surface ; or

(f) involves verified exposure to infectious substances or
injurious radiation

Shared Use
Aerodrome

An aerodrome owned and operated by the (Ministry of Defence
or other owner as appropriate) a portion of which is leased to a
person or Civilian entity for the provision of Civil aircraft operations.

Shoulder

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

Sign

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

(b) Variable message sign: A sign capable of presenting several
pre-determined messages or no message, as applicable.

Signal area

An area on an aecrodrome used for the display of ground signals.

State Safety

An integrated set of regulations and activities aimed at improving

Programme. | safety.

Station An alignment variation between the zero degree radial of a VOR
declination. and true north, determined at the time the VOR station is calibrated.
Stop way. A defined rectangular area on the ground at the end of take-off

run available prepared as a suitable area in which an aircraft can be
stopped in the case of an abandoned take-off.

Switch-over
time (light)

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

Take-off A runway intended for take-off only.
runway.
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 taxi lane : 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.

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

Taxiway A junction of two or more taxiways.

intersection.

Taxiway An area including a taxiway intended to protect an aircraft

Strip. operating on the taxiway and to reduce the risk of damage to an
aircraft accidentally running off the taxiway.

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

Touchdown The portion of a runway, beyond the threshold, where it is intended

zone landing aeroplanes first contact the runway.

Tower A self-supporting mast of massive dimensions in terms of base
size and height designed to support antennaes/aerials for
telecommunications and broadcasting.

Usability The percentage of time during which the use of a runway or system

factor: of runways is not restricted because of the crosswind component.
Note.—Cross wind component means the surface wind
component at right angles to the runway centre line

Unservice- A part of the movement area that is unfit and unavailable for use

able area by aircraft.

Work area. A part of an aerodrome in which maintenance or construction
works are in progress.

Wildlife A potential for a damaging aircraft collision with birds or animals

Hazard

on or near an acrodrome.
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Abbreviations 12.1.1.3.—(a) ABBREVIATIONS
and Symbols.

AAE Above aerodrome elevation
AAS Airport advisory service
ACN* Aircraft classification number
ACR** Aircraft classification rating
ADP Airside Driver Permit

AEP Aerodrome Emergency Plan
ATC Air Traffic Control

ATS Air Traffic Services

AT-VASIS | Visual Approach Slope Indicator System (Abridged)

AHC Aviation Height Clearance

AIP Aerodrome Information Publication
AIS Aeronautical Information Services
ALR Aircraft loading rating

AMSL Above Mean Sea Level

ANSI American national standards institute
ANSP Air Navigation Service Provider

APAPI Abbreviated precision approach path indicator

APRX Approximately

ARP Aerodrome reference point
ASDA Accelerate stop distance available
ATF Aerodrome traffic frequency
ATS Air traffic services

AT-VASIS | Abbreviated T visual Approach Slope Indicator System

BRS Baggage Reconciliation System

oC Degrees Celsius




CATI Category |

CATII Category II

CAT 1II Category III

Cd Candela

Cm Centimetre

DGCA Director-General Civil Aviation

DME Distance Measuring Equipment

E East

(E) Modulus of Elasticity

ECCAIRS [ European Coordinating Centre for Accident & Incident
Reporting System

ELT Emergency Locator Transmitter

EWH Eye to Wheel Height

FATO Final Approach and Take-Off Area

FIDS Flight Information Display System

FOD Foreign Object Debris

Ft Foot/Feet

GNSS Global Navigation Satellite System

GPS Global Positioning System

GS Glide slope

HAA Height Above Aerodrome

HAPI Helicopter Approach Path Indicator

HIAL High Intensity Approach Lighting

IBIS ICAO Birdstrike Information System

ICAO International Civil Aviation Organization

IFR Instrument Flight Rules

ILS Instrument Landing System

IMC Instrument Meteorological Conditions

K Degree Kelvin
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Kg Kilogram

Km/h Kilometre per hour

Km Kilometre

Kt Knot

L Litre

LDA Landing Distance Available

m Metre

M Magnetic

MALSR | Medium intensity approach lighting system with runway alignment
indicator lights

max Maximum

MF Mandatory frequency

min Minimum

MLS Microwave Landing System

mm Millimetre

MN Mega-Newton

MPa Megapascal

MSL Mean Sea Level

N North

M Nautical mile

NOTAM | Notices to airmen

NU Not Usable

OCA/H | Obstacle Clearance Altitude/Height

ODALS | Omni-directional lighting system

OFZ Obstacle Free Zone

OLS Obstacle Limitation Surface

OMGWS [ Outer Main Gear Wheel Span

PAPI Precision Approach Path Indicator




PCN* Pavement Classification Number

PCR** Pavement Classification Rating

PLR Pavement Load Rating

RCR Runway Condition Report

RESA Runway End Safety Area

RILS Runway Identification Lights

RSC Runway Surface Condition

R/T Radio Telephony

RVR Runway Visual Range

S South

secs Seconds

SIRO Simultaneous intersecting runway operations
SMGCS Surface Movement Guidance and Control Systems
NCAA Nigeria Civil Aviation Authority

Nig.CARs | Nigeria Civil Aviation Regulations

T True

TDZ Touchdown Zone

TDZE Touchdown Zone Elevation

TDZL Touchdown Zone Lighting

TODA Take-off Distance Available

TORA Take-off Run Available

T-VASIS | T visual Approach Slope Indicator System
VFR Visual Flight Rules

VMC Visual Meteorological Conditions

VOR Very High Frequency Omni-directional Radio range
\"4 West

WHMP Wildlife Hazard Management Programme
WIP Work In Progress
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Symbols. (a) SYMBOLS
° Degrees
> Greater than
< Less than
- Minus

Minute of arc

0 Friction coefficient
% Percentage

0 Plus or minus

+ Plus

Seconds of arc




12.1.1.4.—(a) The Minister may approve the establishment and development
of aerodromes anywhere in Nigeria ;

(b) Roads, approaches, apparatus, equipment, buildings and other
accommodations in connection to such aerodromes shall be maintained by the
owners in conformity with these regulations and any other requirements as may
be prescribed by the Authority from time to time.

12.1.1.5.—(a) No person or corporate entity shall commence construction
or reconstruction of an aerodrome without approval of the Authority.

(b) Pursuant to 12.1.1.5(a) above, an applicant for the establishment of an
aerodrome shall in accordance with the requirements and procedures prescribed
in subpart 4, process and obtain the Authority’s acceptance of the aerodrome
layout plans.

(¢) An aircraft shall not take-off or land at a place in Nigeria other than—

(1) an aerodrome certified or for which a permit has been issued under this
Part, pursuant to the requirements of section 12.1.2 and 12.1.5 for the take-
off and landing of such aircraft;

(2) a State aerodrome, notified as available for the take-off and landing of
such aircraft, in respect of which authorization has been granted by the
Authority

(3) any other aerodrome, other than an aerodrome referred to in paragraph
12.1.1.5(¢)(1) and (2) in respect of which the Authority is of the opinion that
meeting the requirements necessary for the issuance of an aerodrome certificate
or permit would be in the public interest and would further the safe operation
of the aerodrome.

12.1.1.6.—(a) The Authority will issue an authorisation referred to in
subsection 12.1.1.5(c)(2) where it is possible to specify conditions in the
authorization that will ensure a level of safety established by this Part, and in any
such authorization, the Authority will specify those conditions.

(b) The approval or authorisation referred to in (a) above may be granted
under such condition and for such period, which the Authority may determine, if
the Authority is satisfied that the provisions of this Regulation have been met and
the use of such Aerodrome by such operator will not jeopardize aviation safety.

12.1.1.7.—(a) The Authority will restrict or prohibit flights by night from,
or at any aerodrome at which adequate facilities for night flights are lacking; or
where the terrain or other objects in the vicinity of the aerodrome could cause a
hazard to the operation of aeroplanes or helicopters used in night flights.

(b) The Authority will restrict or prohibit operation at an aerodrome either
absolutely or subject to any exceptions or conditions that the Authority will specify,
if the restriction is necessary for aviation safety and or in the public interest.

12.1.1.8.—(a) Except with the approval of the acrodrome operator, no aircraft
operator may park or abandon used or unused aircraft on the airside of the aecrodrome.
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(b) Except with the approval of the certified acrodrome operator, no person
may :
(1) drive a vehicle into restricted areas of the aerodrome, or the terminal
building ; or

(2) obstruct an entrance to or passage in the terminal building in such a
manner as to inconvenience other aerodrome users.

(¢) No person may, on an aerodrome :

(1) obstruct or interfere with the authorised use of the aerodrome ;

(2) obstruct any employee of the aerodrome operator acting in the execution
of his or her duty in relation to the aerodrome ;

(3) throw, leave, or drop anything capable of causing injury to any person or
damage to property ;

(4) dump any waste matter whatsoever elsewhere other than a place designated
and approved for the purpose by aerodrome operator ;

(5) commit any nuisance, disorderly, or indecent act, write, draw or affix any
profane, obscene or abusive materials on aerodrome ;

(6) spill or release substances capable of causing air, water, or soil pollution.
(d) Except with permission of the aerodrome operator, no person may :

(1) interfere or tamper with any part of the aerodrome or any equipment
associated with the operation of the aerodrome ;

(2) gain access through restricted structures ;
(3) carry out trade of any level and magnitude including foreign exchange ;
(4) advertise in the aerodrome ;

(5) handle passengers and baggage, or confront passengers and aerodrome
users for unsolicited service.

(e) Except with the approval of the aerodrome operator, no person shall
supply any fuel to any aircraft except at a place and in a manner approved by the
aerodrome operator.

(f) The aerodrome operator shall subject any approval granted under this
subsection to compliance with such conditions as the aerodrome operator may
impose in order to safeguard the safety of persons and property on the aerodrome.

12.1.1.9. Lerr BLaNK INTENTIONALLY

12.1.1.10.—(a) The Authority will maintain : a register of all aerodrome
certificates issued under these Regulations.

(b) The registers shall contain the following particulars :

(1) the full name, and if any, the trade name of the holder of the certificate ;

(2) the postal address of the holder of the certificate or owner of the
aerodrome ;



(3) the name and the location of the aerodrome ;
(4) the number of the certificate issued (for certified aecrodrome) ;

(5) file reference number of the initial and each subsequent safety inspection
record and audit report in respect of each aerodrome certified ; and

(6) the nationality of the holder of the certificate or owner of the acrodrome.

(c) The particulars referred to in subsection 12.1.1.10(b) shall be recorded in
the register within seven (7) days from the date on which the certificate was issued
by the Authority.

(d) The register shall be kept at a designated place within the Authority.

(e) A copy of the register shall be furnished by the Authority, on payment of
the appropriate fee as prescribed, to any person who requests the copy.

(f) The Authority will amend the information recorded in the aerodrome
register if that information is not up to date.

(g) The Authority will correct the information in the aerodrome register if
there is an error in that information

12.1.1.11.—(a) The Authority may exempt, in writing, an acrodrome operator
from complying with specific provisions of these Regulations.

(b) An Aerodrome operator requesting exemptions shall comply with
requirements set out in Part 1.4 of these Regulations.

(¢) Deviation from these Regulations and the conditions and procedures
referred to in Sections 12.1.2 and 12.1.5 shall be set out in an endorsement on the
Aerodrome Certificate, permit or authorization and published in the AIP.

12.1.2. AERODROME CERTIFICATION AND ADMINISTRATION

12.1.2.1.—(a) This section shall apply to all aerodromes in Nigeria used for
International operations.

12.1.2.2.—(a) All aerodromes in Nigeria used for International operations
shall be certified in accordance with these Regulations

(b) A person shall not operate an aerodrome which is not certified if the
aerodrome is intended for International Operations

(¢) The operator of an aerodrome for which an aerodrome certificate is not
required may nevertheless apply for an aerodrome certificate for which a fee may
be charged.

12.1.2.3.—(a) An application for the issuance of an aerodrome certificate
shall be made to the Authority in the form and manner prescribed by the Authority.
The application shall include :

(1) the Aerodrome Manual and statement of compliance demonstrating that
the aerodrome operator’s Aerodrome Manual is in compliance with the relevant
provisions of this Part ;
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(2) the plans of the Aerodrome as specified in subpart 4 including obstacle
chart Type A ;

(3) security clearance from the State (this shall not apply to State- owned
aerodromes) ;

(4) written approval from the town planning authority ;

(5) Approval by appropriate National Environmental Authority for Environmental
impact Assessment for Aerodrome under construction and Environmental
management Plan for existing Aerodrome respectively.

(6) proof of payment of the appropriate fee as prescribed by the Authority ;

(7) adequate insurance cover ;

(8) particulars of non-compliance with or deviation from the standards
prescribed in this part ;

(9) Proofofapplicant’s level of resources and financial capabilities for operating
and maintaining the aerodrome.

12.1.2.4.—(a) Subject to the provisions in subsection 12.1.2.3 and section
12.1.3, the Authority may approve the application and accept/approve the acrodrome
manual submitted under subsection 12.1.2.2 and grant an aerodrome certificate to
the applicant.

(b) Before granting an aerodrome certificate, the Authority will be satisfied
that :

(1) the applicant and his/her staff have the necessary competence and experience
to operate the aerodrome properly ;

(2) the aerodrome manual prepared for the applicant’s aecrodrome and submitted
with the application contain all the relevant information ;

(3) the aerodrome facilities, services and equipment are in accordance with
the requirements specified in this Part ;

(4) the aerodrome operating procedures make satisfactory provision for the
safety of aircraft ; and

(5) an acceptable safety management system is in place at the aerodrome.

12.1.2.5.—(a) If the Authority refuses to grant an Aerodrome Certificate to
an applicant, the Authority will give the applicant a written notice stating the reasons
for the refusal, not later than 14 days after the date of refusal.

12.1.2.6.—(a) An Aerodrome Certificate remains in force for a period of
three (3) years, unless it is suspended or revoked by the Authority.

12.1.2.7.—(a) The Authority will carry out regular surveillance inspection of
an aerodrome to validate the certificate.

(b) Annual aerodrome validation fee shall be paid to the Authority as stipulated
in the NCAA Schedule of Fees. The Authority may review the fees from time to
time.



12.1.2.8.—(a) An aerodrome operator shall ensure that renewal of the
Aerodrome Certificate is commenced not later than 90 days prior to the date of
expiration of the certificate.

(b) The date of renewal of the Aerodrome Certificate shall be effective from
the expiry date of the initial certificate.

(¢) The applicant shall submit proof of payment of appropriate renewal fees
as prescribed by the Authority.

12.1.2.9. RESERVED

12.1.2.10.— (a) The holder of an Aerodrome Certificate shall give the Authority
not less than 30 days written notice of the date on which the certificate is to be
surrendered in order that suitable promulgation action can be taken.

(b) The Authority will cancel the certificate on the date specified in the notice.

(c) A change in ownership of the holder of an aerodrome certificate shall be
deemed to be a change of significance that shall require a certification process of the
Aerodrome by the Authority in accordance with the provisions of subsection 12.1.2.3.

12.1.2.11.—(a) The Authority, when granting the Aerodrome Certificate shall
endorse the Conditions for the type of use of the aerodrome and other details in the
Aerodrome Certificate ;

(b) The general and specific conditions to be endorsed on the aerodrome
certificate are as contained in the appendix of subpart 1.

12.1.2.12.—(a) Provided that the requirements of Paragraph 12.1.2.4(b)
have been met, the Authority will amend an Aerodrome Certificate when :

(a) there is a change in the ownership or management of the aerodrome ;
(b) there is a change in the use or operation of the aerodrome ;
(c) there is a change in the boundaries of the aecrodromes ; or

(d) the holder of the Aerodrome Certificate requests amendment.

12.1.2.13.—(a) The Authority will issue an Interim Aerodrome Certificate to
the applicant referred to in these Regulations authorizing the applicant to operate an
Aerodrome if the Authority is satisfied that :

(1) an Aerodrome Certificate in respect of the aecrodrome shall be issued to the
applicant as soon as the application procedure for the grant of an Aerodrome
Certificate has been completed ; and

(2) the grant of the Interim Certificate is in the public interest and is not
detrimental to aviation safety.

(b) An Interim Aerodrome Certificate issued pursuant to Paragraph 12.1.2.12(a)
shall expire on :

(1) the date on which the Aerodrome Certificate is issued, or

(2) the expiry date specified in the interim Aerodrome Certificate ; whichever
is earlier.
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(c) These Regulations apply to an Interim Aerodrome Certificate in the same
manner as they apply to an Aerodrome Certificate.

12.1.2.14.—(a) The Authority will, by written notice given to the holder of
an aerodrome certificate, suspend an aerodrome certificate for any of the following
reasons :

(1) The breach of a condition to which the certificate is subject ;

(2) the aerodrome facilities, operations or maintenance are not of the standards
required in the interests of the safety of air navigation ;

(3) the aerodrome operator’s safety management system is found to be
inadequate ;

(4) In the interest of public safety ;

(5) all other means for timely correction of the unsafe condition or ensuring
safe aircraft operations have not yielded the required results ;

(6) the technical proficiency or qualifications of the aerodrome operators
personnel to perform the duties to meet the critical safety requirements in
accordance with the Regulations are found inadequate ;

(7) the operator resists or is unwilling to take action to correct or mitigate the
condition affecting aviation safety ;

(8) the operator willfully fails to perform an already agreed upon corrective
action and suspension of the certificate is the last resort to avoid unsafe operations
in the aerodrome movement area.

(b) The Authority will, by written notice given to the holder of an aerodrome
certificate, revoke an aerodrome certificate for any of the following reasons :

(1) the aerodrome operator is incapable or unwilling to carry out corrective
action or has committed/repeated serious violations ;

(2) the aecrodrome operator has demonstrated a lack of responsibility, such as
deliberate and flagrant acts of non-compliance or falsification of records jeopardizing
aviation safety ;

(3) the aerodrome operator has made it convincingly clear that the continued
operation of the aerodrome will be detrimental to the public interest.

(c) Before suspending or revoking an aerodrome certificate, the Authority will
give to the holder a show cause notice that :

(1) sets out the facts and circumstances that, in the opinion of the Authority,
would justify the suspension or revocation ;

(2) invites the holder to show cause, in writing, within 14 days, after the date
of the notice, why the certificate should not be revoked ;

(3) the Authority will take into account any written submission that the holder
makes to the Authority within the time allowed.



12.1.2.15.—(a) The Accountable manager is appointed subject to the applicable
laws.

(b) The Accountable manager shall ensure that all necessary resources are
available for operations and maintenance of the aerodromes in accordance with this
regulation.

(¢) The Accountable manager shall appoint an Airport manager that is acceptable
to the Authority.

(d) The Airport manager shall represent the management structure of the
Aerodrome, and be responsible for all functions specified in this part.

(e) The Airport manager shall demonstrate relevant knowledge, background
and satisfactory experience related to aerodrome operations and maintenance and
demonstrate a working knowledge of this Part.

(f) The Accountable manager shall provide an alternate Airport Manager who
shall deputize for the Airport manager in his / her absence.

(g) The Accountable manager shall ensure there are qualified personnel, with
proven competency in civil aviation, available and serving full-time in the following
positions or their equivalent :

(1) Airport Manager

(2) Operations Manager

(3) Safety Manager

(4) Maintenance Manager

(5) Aerodrome Rescue and Fire Chief

Note.— “Competency in Civil aviation” means that an individual shall have a
technical qualification and management experience acceptable to the Authority
for the position served.

(h) Approval of persons to occupy the positions specified in 12.1.2.15(g)(1-5)
shall be made by the Aerodrome Operator using the requirement established in this
part and other approved guidance.

(7)) The individuals who serve in the positions required or approved under this
section and anyone in a position to exercise control over operations conducted
under the Aerodrome Certificate must—

(1) Be qualified through training, experience, and expertise ;

(2) Discharge their duties to meet applicable legal requirements and to maintain
safe operations ; and

(3) To the extent of their responsibilities, have a full understanding of the
following materials with respect of the Certificate holder's operation :

(i) Aviation safety standards and safe operating practices ;

(@) These Regulations ;
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(#ii) The Aerodrome Certificate holder's certificate schedule ;
(iv) All appropriate operations and maintenance requirements of this Part ;

(v) The manuals requirements of this Part.

() The Aerodrome Certificate holder must notify the Authority within 7 days
of any change in personnel or any vacancy in any position listed in paragraph
12.1.2.15(f).

(k) The Aerodrome Certificate holder shall make arrangements to ensure
continuity of supervision if operations are conducted in the absence of any required
management personnel.

(/) The minimum initial qualifications for Airport Manager are—

(1) A degree or appropriate qualifications in Civil aviation field, with training in
airport management field.

(2) A minimum of 10 years working experience in a medium sized public use
airport, which include at least 5 years' experience in airport administration.

(m) The minimum initial qualifications for Operations Manager are—

(1) A degree or appropriate qualification in Civil aviation field with training in
airport operations.

(2) A minimum of 8 years working experience in a public use airport which
includes—

(7)) atleast 3 years experience in airport operations ;

(if) At least 3 years supervisory level
(n) The minimum initial qualifications for Safety Manager are—

(1) A university degree in aviation systems safety, engineering or physical
science.

(2) A minimum of 8 years working experience in a public use airport which
includes—

(7) atleast 3 years experience in application of safety management concepts
and tools ;

(i) at least 3 years supervisory experience ;

(0) The minimum initial qualifications for Aerodrome Rescue and Fire Chief
are—

(1) A minimum of 8 years working experience, in an airport rescue and
firefighting department which includes—

(i) At least 3 years supervisory experience and considerable first-hand
practical experience

(») The minimum initial qualifications for Maintenance Manager are—



(1) A university degree in either civil engineering, mechanical engineering,
electrical engineering or equivalent qualification.

(2) A minimum of 8 years working experience in an airfield lighting or Civil/
building departments of a public use airport which includes :

(i) at least 3 years supervisory experience
12.1.3. AERODROME MANUAL

12.1.3.1.—(a) The operator of a certified acrodrome /Aerodrome with an
Operational permit shall have a manual to be known as the Aerodrome Manual for the
aerodrome.

(b) The Aerodrome Manual shall :

(1) be typewritten or printed, and signed by the aerodrome operator ;
(2) be in a format that is easy to revise ;

(3) have a system for recording the accuracy of pages or amendments thereto,
including a page for logging revisions ; and

(4) be organised in a manner that will facilitate the preparation, review and
acceptance/approval process.

12.1.3.2.—(a) The operator of the aerodrome shall include the following
particulars in an aerodrome manual as provided in the Implementing Standards (IS)
of these Regulations, to the extent that they are applicable to the acrodrome, under
the following parts, preceded by :

(1) Approval page ;

(2) alist of the corrigenda/amendments : this section should log the updates
and/or corrections made to the aerodrome manual ;

(3) List of effective pages ;
(4) adistribution list ;

(5) Forward ;

(6) Abbreviations ; and

(7) atable of contents ;

Part 1. General information set out in Part 1 of Implementing Standards (IS)
of these Regulations on the purpose and scope of the aerodrome ; the legal
requirement for an aerodrome certificate and a manual as prescribed in the national
regulations ; conditions for use of the aerodrome ; the acronautical information
services available and the procedures for their promulgation ; the system for
recording aircraft movements, the obligations of the aerodrome operator and Co-
ordination Policy or Letters of Agreement between AIS and Aerodrome operator.
All deviations from the regulatory provisions authorized by the Authority must be
listed together with their validity and references to the related documents (including
any safety assessments).
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Part 2. Particulars of the aerodrome site as set out in Part 2 of Implementing
Standards (IS) of these Regulations including, a description of the intended
operations, including :

(1) the critical aeroplanes the acrodrome is intended to serve ;

(2) the category of runway(s) provided (non-instrument, instrument including
non-precision and precision) ;

(3) the different runways and their associated levels of service ;

(4) the nature of aviation activities (commercial, passenger, air transport,
cargo, aerial work, general aviation) ;

(5) the type of traffic permitted to use the aerodrome (international/national,
IFR/VFR, scheduled/nonscheduled) ; and

(6) the minimum RVR that aerodrome operations can be permitted ;

Part 3. Particulars of the aerodrome required to be reported to the aeronautical
information service as set out in Part 3 of Implementing Standards (IS) of these
Regulations ;

Part 4. The aerodrome operating procedures and safety measures as set out in
Part 4 of Implementing Standards (IS) of these Regulations. These shall include
references to air traffic procedures such as those relevant to low visibility
operations. Air traffic management procedures are normally published in the air
traffic services manual with a cross-reference to the aecrodrome manual ; For
each procedure :

(1) the responsibilities of the aerodrome operator are clearly described ;

(2) the tasks that are to be achieved by the aerodrome operator or its
subcontractors are listed ; and

(3) the means and procedures required to complete these tasks are described
or appended, together with the necessary details such as the frequency of application
and operating modes ; and

Part 5. Details of the aerodrome administration and the safety management
system as set out in Part 5 of Implementing Standards (IS) of these Regulations.

(a) If the Authority exempts the aecrodrome operator from complying with
any requirement set out in the Regulations, the aerodrome manual shall show
the identifying number given to that exemption by the Authority and the date
the exemption came into effect and any conditions or procedures subject to
which the exemption was granted.

(b) If aparticular is not included in the aerodrome manual because it is not
applicable to the aecrodrome, the aecrodrome operator shall state in the manual
the reasons for the non-applicability of the particular.

(c) The operator of an aerodrome shall operate the aerodrome in accordance
with the aerodrome manual.



12.1.3.3.—(a) The aerodrome operator shall provide the Authority with a
complete and current copy of the Aerodrome Manual.

(b) The aerodrome operator shall keep at least one complete and current copy
of the Aerodrome Manual at the aerodrome and one copy at the operator's principal
place of business if other than the acrodrome.

(¢) The aerodrome operator shall make a copy of the Aerodrome Manual
available for inspection by authorised officers of the Authority.

12.1.3.4.—(a) To maintain the accuracy of the Aerodrome Manual, the
Authority will issue a written directive to an aerodrome operator requiring the operator
to alter or amend the manual in accordance with that directive.

(b) The aerodrome operator shall alter or amend the Aerodrome Manual when
there is an introduction of any new facilities, equipment, change management, change
in procedures and whenever necessary, in order to maintain the accuracy of the
information in the manual.

(¢) The aerodrome operator shall submit in writing a proposed amendment to
its Aerodrome Manual to the Authority at least 30 days before the proposed effective
date of the amendment or alteration, unless a shorter filing period is allowed by the
Authority.

(d) At any time within 30 days after receiving a notice of refusal to approve
the application for amendment, the holder of an aerodrome certificate / permit may
petition the Authority, to reconsider the refusal to amend.

(e) In the case of amendments initiated by the Authority, the Authority will
notify the operator of the certified acrodrome / Aerodrome with Operational permit
of the proposed amendment, in writing, fixing a reasonable period within which the
operator may submit written information, views, and arguments on the amendment.
After considering all relevant materials presented, the Authority will notify the operator
within 30 days of any amendment adopted, or rescind the notice. The amendment
becomes effective not less than 30 days after the operator receives notice of it.

(f) Notwithstanding the provisions of paragraph (d) of this subsection, if the
Authority finds there is an emergency requiring immediate action with respect to the
safety of air transportation, the Authority will issue amendment, effective without
stay on the date the operator receive notice of it. In such a case, the Authority will
incorporate the findings of the amendment and a brief statement of the reasons for
the finding in the notice of the amendment. Within 30 days after the issuance of such
an amendment, the certificate / permit holder may petition the Authority to reconsider
either the finding, the amendment bill or both. This petition stay the effectiveness of
the emergency amendment.

(g) Manuscript amendments to the Aerodrome Manual are not acceptable.
Changes or additions shall be subject of an additional or replacement page suitably
dated. If the amendment affects the action of external parties, an acknowledgment
slip shall be requested from each external party concerned when amendments are
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circulated so as to document that each party concerned has received and taken
notice of the amendment.

(7) The aerodrome operator shall make prompt amendments to the Aerodrome
Manual when there are updates to any part of the contents of the Aerodrome Manual
or, when required by the Authority upon review of the Aerodrome Manual or any
proposed updates or amendments. Such amendments required by Authority shall be
binding on the aerodrome operator.

12.1.3.5.—(a) The Authority will accept/approve the Aerodrome Manual and
any amendments thereto, provided they meet the requirement of this Part.

12.1.3.6.—(a) The Aerodrome Manual shall be a controlled document and
aerodrome operator shall appoint a person to be the acrodrome manual controller,
whose functions shall include :

(1) Updating and distributing its Aerodrome Manual. Each copy of the
Aerodrome Manual shall be numbered and a list of their holders maintained by the
document controller. Amendments shall be recorded on the amendment page in
front of each copy.

(2) Each holder of the Aerodrome Manual shall be responsible for ensuring
that his copy is kept up to date. For copies intended for common use, a person
shall be designated to look after their amendment.

(b) An aerodrome operator shall :

(1) produce an Aerodrome Manual for his aerodrome and provide the Authority
with a copy thereof which is kept complete and current ;

(2) keep at least one complete and current copy of the Aerodrome Manual at
the aerodrome and, if the aerodrome is not his principal place of business, keep
another such copy of the Aerodrome Manual at his principal place of business ;

(3) make the copy of the Aerodrome Manual available for inspection by the
Aerodrome inspector or any authorised person ;

(4) maintain the Aerodrome Manual and make such amendments as may be
necessary to maintain the accuracy of the information in the Aerodrome Manual
and to keep its contents up to date ;

(5) notify the Authority, as soon as practicable, of any amendment made to
the Aerodrome ;

(6) make such amendment or addition to the Aerodrome Manual as the Authority
may require for :

(/) maintaining the accuracy of the Aerodrome Manual ;

(i) ensuring the safe and efficient operation of aircraft at the aerodrome ;
or

(iii) ensuring the safety of air navigation.



12.1.3.7.—(a) An applicant for or a holder of an aerodrome certificate/
Operational permit shall provide the Authority with documents on the proposed
aerodrome detailing the following particulars of the aerodrome :

(1) aerodrome data ;

(2) physical characteristics ;

(3) obstacle limitation surfaces ;

(4) visual aids for navigation ;

(5) aerodrome equipment and installation ;

(6) electrical systems and aerodrome maintenance ;

(7) an airspace classification appropriate to the characteristics of the aircraft
it Intends to serve, the lowest meteorological minima for each runway, and the
ambient light conditions expected during the operation of aircraft.

(b) The physical characteristics, obstacle limitation surfaces, visual aids,
equipment and installation mentioned above in (1), (2), (3), (4) and (5) shall comply
with the aerodrome design requirements provided in this Part.

12.1.3.8.—(a) The Aerodrome Manual is an important document and must
be issued under the authority of the aerodrome operator and signed by a senior
executive of the organization. Any amendments to the Aerodrome Manual shall be
approved by person(s) authorised by the aerodrome operator to do so.

(b) Copies of relevant sections of the Aerodrome Manual shall be made available
to each supervisory member of the aerodrome operating staff including those employed
by the operator's contractors or agents, where relevant, so that the aerodrome
operating staff :

(1) is aware of the contents of every part of the aerodrome manual relevant to
his duties ; and

(2) undertakes his duties in conformity with the relevant provisions of the
Aerodrome Manual.

(c) Forthis purpose, acrodrome operating staft shall mean all persons, whether
employed by the aerodrome operator, who in the course of their duties are :

(1) concerned with ensuring that the acrodrome is safe for use by aircraft ; or
(2) required to have access to the aerodrome maneuvering area or apron.

(d) In addition, sufficient copies of the Aerodrome Manual shall be placed at
the aerodrome operator's library and at the workplace of other relevant operating
staff concerned.

(e) Apart from submission of the Aerodrome Manual to the Authority and
internal distribution of copies to relevant operating staff, copies of the Aerodrome
Manual shall also be made available to other external parties with a part to play in the
aerodrome's safety process. In particular, the airport emergency section of the
Aerodrome Manual shall also be extended to all external parties (e.g. State Police,
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Fire services Department or health agencies) involved in the aerodrome's emergency
alert and response.

12.1.4. OBLIGATIONS OF THE AERODROME OPERATOR

12.1.4.1.—(a) The grant of an aerodrome certificate and operational permit
obliges the aerodrome operator to ensure the safety, regularity and efficiency of
operations at the aerodrome, to allow authorised officers of the Authority access to
the aerodrome to carry out safety audits, inspections and testing (including factory
acceptance test of equipment prior to importation/ installation) and to be responsible
for notifying and reporting to the Authority as prescribed in these Regulations.

(b) The Aerodrome Operator shall comply with the provisions of these
Regulations and with any conditions endorsed in the Aerodrome Certificate.

12.1.4.2.—(a) The aerodrome operator shall employ adequate numbers of
qualified and skilled personnel as required to perform all critical activities for acrodrome
operation and maintenance.

(b) The operator shall train all personnel who access movement and safety
areas and perform duties in compliance with the Requirements of this Regulations
prior to the initial performance of such duties and retrain such personnel once every
3 years.

(¢) The curriculum for initial and recurrent training shall include at least the
following areas :

(1) aerodrome familiarization, including aerodrome marking, lighting and sign
systems ;

(2) procedures for access to, and operation in, movement areas and safety
areas ;

(3) aerodrome communications, including radio communication between the
air traffic control tower and personnel, use of the common traffic advisory
frequency if there is no air traffic control tower or the tower is not in operation,
and procedures for reporting unsafe aerodrome conditions ;

(4) duties required under the Aerodrome Operations Manual and the
requirements of these Regulations ; and

(5) any additional subject areas required under this Part.

(d) In respect of aerodrome maintenance, the training of personnel shall
include the following areas as appropriate :

(1) maintenance of runway, taxiway and apron (paved and unpaved) ;
(2) runway and taxiway strips and shoulders and runway end safety areas ;
(3) aerodrome drainage and fencing ;

(4) aerodrome visual aids and electrical systems ; passenger and Cargo
building facilities.

(5) Concept of Runway surface condition reporting using GRF principles
and methodology.



(e) The aerodrome operator shall make a record of all training completed by
each individual in compliance with this section that includes, at a minimum, a
description and dates of training received and provides the Authority with a copy of
this record, if requested.

(f) The operator shall comply with the following training requirements of
these Regulations as appropriate.

(1) aircraft rescue and firefighting operational requirements ;
(2) aerodrome vehicle Operations ;

(3) aerodrome Inspection Programme ;

(4) wildlife Hazard management.

(5) Aerodrome Operations and management ;

(6) Aviation Security, etc.

(g) Notwithstanding the requirements of 12.1.4.2(b)-(f"), the operator shall
develop and implement a training programme for personnel that will demonstrate
compliance with this Regulation. The Aerodrome Operator shall ensure that all
personnel are trained in Approved / Certified institution acceptable by the Authority.

(h) The aerodrome operator shall implement a programme to upgrade the
competency of the personnel referred to in 12.1.4.2(b)~(f),

(/) The Aerodrome Operator shall submit to the Authority for evaluation and
acceptance of an operation and maintenance training programme and the Authority
will monitor the implementation of the programme.

() Key Management personnel Required For Aerodrome Operations and
Maintenance in accordance with the Regulations in 12.1.2.15 & 12.1.5.23.

12.1.4.3.—(a) The aerodrome Operator shall develop a maintenance
programme for all aerodrome facilities and equipment at the aerodrome to ensure
serviceability.

(b) The aerodrome operator shall operate and maintain the aerodrome in
accordance with the procedures set out in the Aerodrome Manual, subject to any
directives that the Authority may issue.

(c) The Authority will give written directives to an aerodrome operator to alter
the procedures set out in the Aerodrome Manual, to ensure safety of aircraft.

(d) To ensure the safety and maintenance of the aerodrome facilities, the
aerodrome operator shall :

(1) provide and maintain navigation aids which include : wind direction
indicators, airfield lighting, markings, markers and signs on the movement area in
accordance with the requirements of this Part.

(2) maintain the movement areas, safety areas, strips, aerodrome drainage and
airfield electrical power generators and electrical systems in accordance with the
requirements of this Part.
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(3) Submit/implement a corrective action plan for mitigating the safety concerns
at an aerodrome.

(e) An aerodrome operator shall notify the ATC that a runway or portion
thereof may be slippery when wet. A runway or portion thereof shall be determined
as being slippery when wet when the friction measurements show that the runway
surface friction characteristics as measured by a continuous friction measuring
device are below the minimum friction level specified in this Part.

(f) The Aerodrome operator shall coordinate with the ATS provider in order
to be satisfied that appropriate air traffic services are available to ensure the safety of
aircraft in the airspace associated with the aerodrome. The coordination shall cover
other areas related to safety such as aeronautical information services, air traffic
services, designated meteorological authorities and security.

(g) The aerodrome operator shall provide suitable and easily accessible space
to be used for the purpose of crew briefing at the aerodrome.

(h) The Aerodrome Operator shall ensure that any person accessing the
airside, whether for work or inspection purpose, shall wear a reflective jacket.

12.1.4.4.—(a) The aerodrome operator shall comply with the safety
management systems requirement in Part 20.

(b) The aerodrome operator shall oblige all users of the aerodrome, including
fixed- base operators, ground handling agencies and other organizations that perform
activities independently at the aerodrome in relation to flight or aircraft handling, to
comply with the requirements laid down by the aerodrome operator with regard to
safety at the aerodrome. The aerodrome operator shall monitor such compliance.

(¢) The aerodrome operator shall require all users of the aerodrome, including
fixed-base operators and other organisations referred to in paragraph 12.1.4.4(b) to
cooperate in the programme to promote safety at, and the safe use of, the aerodrome
by immediately informing it of any accidents, incidents, defects and faults which
have a bearing on safety.

(d) The aerodrome operator may also arrange for an external audit and
inspection programme for evaluating other users, including fixed-based operators,
ground handling agencies and other organisations working at the Aerodrome.

12.1.4.5.—(a) The aerodrome operator shall arrange for audits of the safety
management system, including inspections of the aerodrome facilities and equipment.

(b) The audits referred to in paragraph (a) above shall be carried out every 12
months, or less, as agreed with the Authority.

(¢) The aerodrome operator shall ensure that the audit reports, including the
report on the aerodrome facilities, services and equipment, are prepared by suitably
qualified safety personnel.

(d) The aerodrome operator shall retain a copy of the report(s) referred to in
paragraph (¢) above for a period to be agreed with the Authority. The Authority will
request a copy of the report(s) for its review and reference.



(e) The report(s) referred to in paragraph (c) above shall be prepared and
signed by the persons who carried out the audits and inspections.

12.1.4.6.—(a) Personnel so authorised by the Authority will inspect and carry
out tests, on the aerodrome facilities, services and equipment, inspect the aerodrome
operator’s documents and records and verify the aerodrome operator’s safety
management system before the Aerodrome Certificate is granted or renewed and,
subsequently, at any other time, for the purpose of ensuring safety at the aerodrome.

(b) The Authority will carry out periodic inspections and audits on aecrodrome
facilities, services and equipment in order to meet its continuing surveillance obligation
and ensure safety of aerodrome operations.

(¢) An aerodrome operator shall, at the request of the person referred to in
paragraph (a) above allow access to any part of the aerodrome or any aerodrome
facility, including equipment, records, documents and operational personnel, for the
purpose referred to in paragraph (a) above

(d) The aerodrome operator shall cooperate in conducting the activities referred
to in paragraph (@) and (b) above.

(e) The aerodrome operator shall permit the Authority to carry out validation
inspection of equipment prior to installation and participate in the conduct of Factory
Acceptance Test (FAT).

12.1.4.7.—An aerodrome operator shall remove from the aerodrome surface
any vehicle or other obstruction that is likely to be hazardous.

12.1.4.8.—(a) When low flying aircraft, at or near aecrodrome or taxiing
aircraft are likely to be hazardous to people or vehicular traffic, the aerodrome
operator shall :

(1) post hazard warning notices on any public way that is adjacent to the
maneuvering area ; or

(2) if such a public way is not controlled by the aerodrome operator, inform
the authority responsible for posting the notices on the public way that there is a
hazard.

12.1.4.9.—(a) The aerodrome operator shall establish and retain personnel
training records as prescribed under 12.1.4.2 and safety inspection records as
prescribed in the IS12.1.4.9 of these Regulations.

(b) The Aerodrome Operator shall maintain reference materials of the kinds
specified in IS 12.1.4.9 of these Regulations.

(c) The Aerodrome Operator shall keep the reference materials up-to-date and
in a readily accessible form.

(d) Each technical personnel of the Aerodrome Operator shall have ready
access to the reference materials.
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(e) The Aerodrome Operator shall, at the Authority's request, make the
documents and records, or copies of them or extracts from them, available for
inspection by the Authority.

(f) The Aerodrome Operator shall establish, and put into effect, a system for
controlling documents and records.

(g¢) The Aerodrome Operator shall ensure that :

(1) the documentation is reviewed and authorised by appropriate personnel
before issue ;

(2) current issues of relevant documentation are available to personnel ;

(3) obsolete documentation is removed from all points of issue or use ; changes
to documentation are reviewed and approved by appropriate personnel.

Notifying and 12.1.4.10.—(a) Notification of inaccuracies in Aeronautical Information

Reporting. Service (AIS) publications - An Aerodrome operator shall review all Aeronautical
Information Publications (AIPs), AIP Supplements, AIP Amendments, Notices to
Airmen (NOTAMs), Pre-flight Information Bulletins and Aeronautical Information
Circulars issued by the AIS on receipt thereof and immediately after such reviews
shall notify the Authority of any inaccurate information contained therein that pertains
to the Aerodrome ;

(b) Notification of changes to the Aerodrome facilities, equipment and level
of service planned in advance :- An Aerodrome operator shall notify the Authority, in
writing, at least 60 days before effecting any change to the Aerodrome facility or
equipment or the level of service at the Aerodrome that has been planned in advance
and which is likely to affect the accuracy of the information contained in any AIS
publication referred to in paragraph (a) above ;

(¢) Issues requiring immediate notification—Subject to the paragraph (d), An
Aerodrome operator shall arrange for air traffic control and the Authority to receive
immediate notice detailing any of the following circumstances of which the operator
has knowledge :

(1) Obstacles, Obstructions and Hazards :

(/) any projections by an object through an obstacle limitation surface
relating to the Aerodrome ; and

(i) the existence of any obstruction or hazardous condition affecting aviation
safety at or near the Aerodrome ;

(2) Level of service :- Reduction in the level of service at the Aerodrome as set
out in any of the AIS publications referred to in paragraph (a) above.

(3) Movement area :- Closure of any part of the movement area of the
Aerodrome ; and

(4) Any other condition that could affect aviation safety at the Aerodrome and
against which precautions are warranted.

(d) Immediate notification to pilots - When it is not feasible for an Aerodrome
operator to arrange for the air traffic control unit and the Authority to receive notice



of a circumstance referred to in (c¢) above in accordance with that Regulation, the
operator shall give immediate notice direct to the pilots who may be affected by that
circumstance.

(e) Mandatory Occurrence Report - An Aerodrome Operator shall submit to
the Authority within seventy two (72) hours, mandatory occurrence report of any
of the accident or incident at the aerodrome enumerated in subpart 3.

12.1.4.11.—(a) The aerodrome operator shall :
(1) carry out special inspections :

(7) as soon as practicable after an aircraft accident or incident within the
meaning of the requirements specified in Nigerian Safety Investigation Bureau
Act 2022 and any regulations issued thereafter ;

(#7) during any period of construction or repair of the Aerodrome facilities
or equipment that is critical to the safety of aircraft operations ;

(i) at any time when there are conditions at Aerodrome such as strong
winds and rain, that could affect aviation safety ;

(iv) after construction, repair, or maintenance works have been carried out
on Aerodrome facilities and equipment.
(2) carry out daily serviceability inspections.

(3) provide initial and recurrent training once in every three (3) years for any
person who has duties in respect of the aerodrome inspection programme in at
least the following areas :

(i) Aerodrome familiarisation, including aerodrome signs, marking and
lighting ;

(i) Aerodrome Emergency Plan ;

(iii) Notice to Airmen (NOTAM) notification procedures ;

(iv) Procedures for pedestrians and ground vehicles in movement areas
and safety areas ; and

(v) Procedures for reporting changes in movement area condition using
the Global Reporting Format (GRF) ;

(4) Maintain a reporting system to ensure prompt correction of unsafe
aerodrome conditions noted during the inspection, including wildlife strikes.

(5) maintain a record of each person's training for a period of five (5) years
after the person is no longer in the employment of the operator and provide the
Authority with a copy of any record, if requested.

12.1.4.12.—General

(a) The aerodrome operator shall establish an Aerodrome Emergency Plan to
ensure that all aerodrome personnel having duties and Aerodrome emergency
responsibilities under the operator’s Aerodrome emergency plan are familiar with
their assignments and are properly trained.
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(b) The aerodrome operator’s emergency plan shall address all pertinent
requirements pertaining to the plan, including content of the acrodrome emergency
plan, emergency operations centre and mobile command post, on- scene commander,
aircraft crash charts and aerodrome grid map, testing of the plan. Requirements in
these respects are contained in subsection 12.2.9.1 and IS 12.2.9.1.

12.1.4.12.—(a) The aerodrome operator shall provide the aircraft fire-fighting
vehicles and the personnel that correspond to the critical category for fire-fighting
and published in the Aeronautical Information Publications (AIP) to respond to an
aircraft emergency at the acrodrome.

(b) Relevant elements to be addressed by the aerodrome operator in the
provision of rescue and firefighting service shall include aerodrome category for
rescue and firefighting, extinguishing agents, rescue equipment, response time,
emergency access road, communication and alerting systems, personnel, firefighting
qualification Requirements in these respects are contained in subsection 12.2.9.2
and IS 12.2.9.2.

(c) The aerodrome operator shall ensure that all personnel assigned to aircraft
fire- fighting duties are trained in accordance with appropriate aircraft fire-fighting
standards.

(d) The aerodrome operator shall ensure that training of ARFF personnel are
conducted at approved Aerodrome Fire-fighting Training Organizations by the
Authority.

12.1.4.14.—(a) The aerodrome operator shall establish methods for the control
and management of wildlife on and around the vicinity of the aerodrome which shall
cover :

(1) Observation, detection and monitoring of the presence of wildlife within
and around the aerodrome

(2) The conduct of wildlife hazard assessment,
(3) The development and implementation of wildlife hazard management plan

(4) Collection of data on wildlife strike hazards and reporting

(e) Detailed requirement in respect of (1)—(4) above are in subsection 12.2.9.4
and IS 12.2.9.4.

12.1.4.15.—(a) The applicant for or holder of aecrodrome certificate shall :

(1) Carry out an aeronautical study when aerodrome requirements as set out
in Subpart 2 cannot be met as a result of development, such study shall be
undertaken during the planning of a new airport or during the certification of an
existing aerodrome.

(2) Carry out an aeronautical study to assess the impact of deviations from
the Aerodrome requirements in order to :

(i) provide justification for a deviation from aerodrome requirements on the
grounds that an equivalent level of safety shall be attained by other means ;



(i) present alternative means of ensuring the safety of aircraft operations ;
(#ii) estimate the effectiveness of each alternative ; and
(iv) recommend procedures to compensate for the deviation ;

(3) Seek and obtain approval of the Authority in respect of paragraph
12.1.4.15(a) publish approval of any deviat ion in AIP and ensure the publication
of the deviation in the AIP

(4) Engage specialist with sufficient experience and knowledge in relevant
areas in the conduct of technical analysis ;

(5) Promptly notify AIS and the Authority, in compliance with the Regulations,
where the only reasonable means of providing an equivalent level of safety is to
adopt suitable procedures with cautionary advice ;

(6) Carry out aeronautical studies as prescribed in the subpart 2 and in
accordance with guidance contained in the Advisory Circulars on “Aeronautical
Studies” (NCAA- AC-ARDO036) issued by the Authority

12.1.4.16.—(a) The aerodrome operator, in determining and reporting
Aerodrome data shall :

(1) Ensure adherence to accuracy, integrity and protection requirements set
forth in subpart 2 ;

(2) Maintain the integrity of aeronautical data and avoidance and corruption of
data at all times ;

(3) Ensure that data are measured or described appropriately as prescribed in
subpart 2.
12.1.4.17—(a) The aerodrome operator shall :

(1) establish procedures to ensure that a system of preventive maintenance
and checking of the aerodrome visual aids for navigation (Wind direction indicators,
Markings, lights, Markers and Signs) are in place ;

(2) ensure that each visual aid for navigation provides reliable and accurate
guidance to the user ;

(3) establish a percentage of allowable serviceable lights that will ensure continuity
of guidance to the user ;

(4) restore any unserviceable or deteriorated items back into service without
undue delay ;

(5) Provide and maintain visual aids at the aerodrome as prescribed in
subpart 2.

12.1.4.18.—(a) The Aerodrome operator shall :

(1) establish procedures and take precautions to ensure that works carried
out on the Aerodrome do not endanger aircraft operations ;

(2) appoint one or more trained works safety officers to ensure full compliance
with the procedures and precautions in paragraph (a) above ;
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(3) provide liaison between any maintenance team or contractor, ATC and
safety works officer so as to ensure compliance with safety rules ;

(4) coordinate work and ensure compliance with safety requirements for routine
maintenance, minor or major construction or maintenance works at its Aerodrome,
as prescribed in subpart 3 and the Advisory Circular on “Plan of Construction
Operation” (or Work Safety Plan (NCAA-AC-ARD 006)) issued by the Authority.

12.1.4.19.—(a) The aerodrome operator shall :

(1) ensure that the Aerodrome control service and the apron control service
work in harmony to facilitate safe transition of aircraft between apron control
and Aerodrome control ;

(2) ensure close liaison and co-operation between the Apron Control Unit and
ATS unit through radio communication and monitoring devices ;

(3) keep an accurate record of movement information including aircraft arrival
times, landings and take-offs ;

(4) provide marshalling and leader van services and aircraft stand allocation ;

(5) provide serviceable avio-bridges and docking devices where passenger
loading is done through bridges ;

(6) control movements by ground vehicles using the Aerodrome operator’s
apron safety rules as stipulated in approved Aerodrome Manual ;

(7) provide blast fences to protect personnel and vehicles from jet blast and
propeller slipstreams ;

(8) ensure that aircraft operators and fuel companies adhere strictly to the
approved operator’s procedures during the fuelling of aircraft ;

(9) keep the apron swept clean and de-greased regularly and necessary and as
specified in the approved aecrodrome manual.

(10) keep records activities and dissemination of same to appropriate
establishments when necessary ;

(11) provide apron control and management services as specified in the approved
aerodrome manual.

12.1.4.20.—(a) The aerodrome operator shall :

(1) limit access to movement areas and safety areas only to those ground
vehicles and pedestrians necessary for Aerodrome and aircraft operations ;

(2) provide adequate procedures for the safe and orderly access to, and operation
on the Aerodrome operational areas, by ground vehicles and pedestrians ;

(3) establish and implement provisions identifying the consequences of non-
compliance with the procedures in (b) by an employee, tenant, or contractor ;

(4) when an air traffic control service is in operation, ensure that each ground
vehicle or pedestrian in movement areas or safety areas is controlled by :

(i) two-way radio communications between each ground vehicle or
pedestrian and the control tower ;



(i) an escort vehicle with two-way communication with the control
tower ; or

(i) adequate measures authorized by the Authority for controlling ground
vehicles and pedestrians, such as markings, signs, signals or guards, when it
is not operationally practicable to have two-way radio communications between
the tower and the ground vehicle, escort or pedestrian.

(5) ensure that each employee, tenant, or contractor is trained on the procedures
required in this Part and in the ‘Aerodrome Traffic Directives’ issued by the
Authority, prior to moving on foot, or in a ground vehicle, in the movement areas
or safety areas of the Aerodrome.

(6) maintain the following records :

(i) a description and date of training for personnel and use of ground
vehicles on movement areas and safety areas ;

(i) a record for each vehicle and individual access to movement areas ;

(iii) a description and date of any accident or incident in the movement
areas involving aircraft and ground vehicle, or aircraft and aircraft, or aircraft
and pedestrians ;

(7) ensure pedestrian and ground vehicle movement in the airside is as prescribed
in the subpart 2 and in the Aerodrome Traffic Directives issued by the Authority.

12.1.4.21.—(a) The aerodrome operator shall :

(1) prevent the construction of facilities on the Aerodrome that would
adversely affect the operation of any electronic or visual navigation aid or air
traffic service ;

(2) prevent, as far as it is within the aerodrome operator’s authority, an
interruption of the visual or electronic signals of navigation aids ;

(3) provide protection of navigation / landing aids as prescribed in subpart 2.

12.1.4.22.—(a) The aerodrome operator, shall :

(1) provide aerodrome perimeter fence, road, barriers and doors with
controlled access to prevent inadvertent and unauthorised entry of animals
and human beings ;

(2) affix signs and prohibition notices at the perimeter of security areas within
the Aerodrome ;

(3) designate an isolated aircraft parking position with adequate lighting facility
in his or her Aerodrome for the parking of an aircraft that is known or believed to
be the subject of unlawful interference, or which for other security reason needs
isolation from normal Aerodrome activities ;

(4) provide aerodrome security in accordance with existing laws and
Regulations.
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12.1.4.23.—(a) The aerodrome operator shall :

(1) designate an experienced and competent officer representing the Aerodrome
operator to co-ordinate and liaise with ATS, the (Accident Investigation body),
the Authority, the Aircraft operator, Customs and Immigration Departments if the
aircraft is involved in international operation, and note the task of moving the
aircraft is the responsibility of the Aircraft operator or owner ;

(2) provide the capability of removing the disabled aircraft by following his or
her plan for supplying of equipment, for dealing with nominated agents acting on
behalf of each operator at the Aerodrome and local contractors capable of facilitating
the aircraft removal operations ;

(3) make available a mobile office for the aircraft removal operation with
communication links with ATS ;

(4) secure the scene of the incident or accident with security personnel ;
(5) keep records of all events, and photographs of the scene ;

(6) establish and implement a disabled aircraft removal plan as prescribed in
subpart 2.

12.1.4.24.—(a) The aerodrome operator shall not permit overloading of
pavements beyond the design capacity particularly when it is observed that the
pavements are exhibiting signs of distress or failure. However occasional minor
overload on serviceable pavements is acceptable provided the following specifications
are adhered to :

(1) for flexible pavements, occasional movements by aircraft with Aircraft
Classification Number (ACN) not exceeding 10 per cent above the reported Pavement
Classification Number (PCN) should not adversely affect the pavement ;

(2) forrigid and composite pavements, in which a rigid pavement layer provides
a primary element of the structure, occasional movements by aircraft with ACN
not exceeding 5 per cent above the reported PCN should not adversely affect the
pavement ;

(3) if the pavement structure is unknown, the 5 per cent limitation should
apply ; and

(4) the annual number of overload movements should not exceed
approximately 5 per cent of the total annual aircraft movements.

12.1.4.25.—(a) The aerodrome operator shall maintain requirements prescribed
in subpart 2 for protecting against fire and explosions in storing, dispensing, and
otherwise handling fuel on the aerodrome. These requirements shall cover facilities,
procedures, and personnel training and shall address at least the following :

(1) Bonding ;
(2) Public protection ;
(3) Control of access to storage areas ;

(4) Fire safety in fuel farm and storage areas ;



(5) Fire safety in mobile fuelers, fueling pits, and fueling cabinets ;
(6) Training of fueling personnel in fire safety ;

(7) The fire code of the public body having jurisdiction over the aecrodrome.

(b) The aerodrome operator shall require all fueling agents operating on the
aerodrome to comply with, the requirements established under IS 12.1.4.25 and
shall perform reasonable surveillance of all fueling activities on the aerodrome with
respect to those requirements.

(¢) Each aerodrome operator shall inspect the physical facilities of each
aerodrome tenant fueling agent at least once every 3 consecutive months for
compliance with IS 12.1.4.25 of this section and maintain a record of that inspection
for at least 12 consecutive calendar months.

(d) Unless otherwise authorised by the Authority, the acrodrome operator
shall require each fueling agent to take immediate corrective action whenever the
aerodrome operator becomes aware of noncompliance with a requirement of IS
12.1.4.25 of'this section. The certificate holder shall notify the Authority immediately
when non-compliance is discovered.

(e) During aircraft refueling operations while passengers are embarking, on
board or disembarking, ground equipment shall be positioned so as to allow :

(1) The use of a sufficient number of aircraft exit for expeditious evacuation ;
and

(2) A ready escape route from each of the exits to be used in an emergency

(f) The training required in paragraph 12.1.4.25(a)(6) of this section shall
include at least the following :

(1) At least one supervisor with each fueling agent shall have completed an
aviation fuel training course in fire safety that is authorized by the Authority. Such
an individual shall be trained prior to initial performance of duties, or enrolled in an
authorized aviation fuel training course that should be completed within 90 days
of initiating duties, and receive recurrent instruction at least every 24 consecutive
calendar months.

(2) All other employees who fuel aircraft, accept fuel shipments, or otherwise
handle fuel shall receive at least initial on-the-job training and recurrent instruction
every 24 consecutive calendar months in fire safety from the supervisor trained
in accordance with 12.1.4.25(f")(1).

(3) Each aerodrome operator shall obtain a written confirmation once every
12 consecutive calendar months from each fueling agent that the training required
by paragraph 12.1.4.25(a) has been accomplished. This written confirmation
shall be maintained for 12 consecutive calendar months and when requested,
made available to the Authority for inspection.

(4) Unless otherwise authorised by the Authority, each aerodrome operator
shall require each fueling agent to take immediate corrective action whenever the
aerodrome operator becomes aware of non-compliance with a requirement of
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this subsection. The certificate holder shall notify the Authority immediately when
non-compliance is discovered.

12.1.4.26.—(a) The Aerodrome operator shall ensure the implementation of
its approved Environmental Management Plan. The Plan shall include :

(1) measures of handling of all types of wastes : oil and grease spills, air,
noise and water pollution ;

(2) regular environmental audit by independent qualified experts to ensure the
appropriateness and compliance with the environmental management plan ; and

(3) records showing compliance with extant environmental protection laws,
regulations, guidelines and directives of relevant government agencies. The
Aerodrome Operator shall make such records available to the Authority whenever
requested.

12.1.4.27—(a) The aerodrome operator shall implement a quality control
programme as prescribed in IS 12.1.4.27.

(b) The quality control programme shall include methods for :

(1) The maintenance of Aerodrome installation, equipment and terminal building
facilities ;

(2) The delivery of quality service to passengers and aircraft operators ; and

(3) Measurement of the quality service.

(¢) The aerodrome operator shall pay attention to :

(1) The maintenance of Aerodrome installation, equipment and terminal building
facilities ;

(2) Departing and arriving passengers and baggage clearing time ;

(3) Provision of flight information to aerodrome users ;

(4) Sanitation ;

(5) Directional signs ;

(6) Lighting and ambient temperature conditions

12.1.4.28.—(a) An approved Aerodrome training Organization shall perform
all training pertaining to specific training (Aerodrome Operations, Maintenance and
Rescue and Fire fighting, etc.).

(b) No training organization in Nigeria shall advertise as Aerodrome approved
training organization, unless an approved training permit has been issued to that
organization.

(c) The application for approval of an Aerodrome training Organization shall
be submitted to the Authority at least 90 days before commencement of any proposed
training.

(d) The payment of appropriate fee shall be as approved by the Authority.

(e) Duration of permit shall be for a period of 24 months and continued
validity shall be in accordance with the Regulations.



() The Authority may suspend or revoke the Aerodrome training organization
permit if it is established that a permit holder has not met, or no longer meets the
requirements of this Regulations

12.1.4.29.—(a) The holder of an Aerodrome certificate shall implement a family
assistance program in the event of an accident involving substantial loss of life.

(b) The holder of an Aerodrome certificate in coordination with appropriate
entities shall :

(1) Identify facilities at or near the airport where family members and friends
shall gather (often referred to as a family and friends reception centre), where
non-injured survivors may be brought and where the media may gather.

(2) Assist those gathering at the airport by providing check-in counter security,
and transportation to the family and friends reception centre if it is located off
airport grounds.

(3) Following an accident, all aerodrome associated with the operation shall
be involved in the provision of family assistance, including the airport of departure,
destination airport and alternate airports.

(4) Liase with the airline operators and local disaster response agencies to
assist in the response.

(¢) The holder of an Aerodrome certificate should incorporate the family
assistance plan into the Aerodrome Emergency Plan

(d) The holder of an Aerodrome certificate shall conduct periodic review and
exercise (simulation) of the Family Assistance Plan to ensure its efficacy.

12.1.5. AERODROME OPERATIONAL PERMIT

12.1.5.1.—(a) This section applies in respect of all domestic aerodromes
including airstrips

Note.—Details of the permission process is same as contained in the advisory
circular, NCAA-AC-ARDO002, on certification of aecrodrome.

12.1.5.2.—(a) With effect from 1st October 2025, no person may operate a
domestic aerodrome commercial air transport in Nigeria unless in possession of a
valid aerodrome operational permit issued by the Authority ;

(b) Notwithstanding the provision of 12.1.5.2(a), all existing aerodrome
operators not in possession of valid aerodrome operational permit at the publication
date of this regulations shall submit to the Authority proof of compliance with
requirements of Part 20 not later than 30th June, 2024 as relates to aerodrome
operational permit requirements ;

(¢) Notwithstanding section 12.1.5.2(a) persons operating domestic
aerodromes shall submit application for acrodrome operational permit on or before
Ist October, 2024.

(d) New applicants for acrodrome operational permit shall comply with all
requirements before commencement of operations.
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12.1.5.3.—(a) An application for the issuance of an Aerodrome Operational
Permit shall be made to the Authority in the form and manner prescribed by the
Authority.

The application shall include :

(1) for aerodromes intended for commercial or corporate operations, the
Aerodrome manual prepared in accordance with the requirements of IS 12.1.3.2
and Statement of Compliance demonstrating that the acrodrome operator's Aerodrome
Manual is in compliance with the relevant provisions of these Regulations ;

(2) for aerodromes intended for private non commercial excluding corporate
operations, the aerodrome manual should be prepared in accordance with the
requirements prescribed in 12.1.5.6 ;

(3) the plans of the Aerodrome prepared in accordance with the requirements
of subpart 4 ;

(4) security clearance from the Federal Government ;
(5) written approval from the town planning authority ;

(6) approval by the appropriate National Environmental Authority for
Environmental impact Assessment for Aerodrome under construction and
Environmental management Plan for existing Aerodrome respectively.

(7) the proof of payment of appropriate fee as prescribed by the Authority ;
(8) adequate insurance cover ;

(9) particulars of non-compliance with, or deviations from the standards
prescribed in Part 12 Vol. L.

12.1.5.4.—(a) Subject to the provisions in paragraphs 12.1.5.4 (b) and (c),
the Authority may approve the application and the aerodrome manual submitted
under section 12.1.5.3 and grant an aerodrome operational permit to the applicant.

(b) Before granting an aerodrome operational permit the Authority will be
satisfied that :

(1) the applicant and his or her staff have the necessary competence and
experience to operate and maintain the aerodrome properly ;

(2) the aerodrome manual prepared for the applicant’s aerodrome accurately
describes the facilities, services and equipment at the aerodrome ;

(3) the aerodrome facilities, services and equipment mentioned in (2) conforms
with the requirements specified by these Regulations ;

(¢) In granting permit to an acrodrome, the Authority will :

(1) enter the following information about the aerodrome in the aerodrome
register.

(i) the name of the aerodrome ;
(@) the details of the location of the aerodrome ;
(iii) the name and address of the operator ; and

(2) inform the operator, in writing, that the aerodrome is registered ; and



(3) direct AIS to publish in Aeronautical Information Publication details of the
permit and the information about the aerodrome required by subsection 12.1.5.2.

12.1.5.5.—(a) If the Authority refuses to grant an Aerodrome Permit to an
applicant, the Authority will give the applicant a written notice stating the reasons for
the refusal, not later than 14 days after the date of refusal.

12.1.5.6.—(a) The Aerodrome Obstacle Chart and diagram of the aerodrome
showing the following :

(1) the layout of runways, their designations (runway numbers) and length in
metres ;

(2) the layout of taxiways and aprons ;

(3) the location of the aerodrome reference point ;

(4) the location of all wind direction indicators ;

(5) the elevation of the aerodrome at the highest point of the landing

(6) the magnetic bearing and distance to the nearest population centre, and
what that centre is.

(b) The information about the aerodrome shall include :
(1) Aerodrome administration

(i) the following information about the aerodrome and its administration :
(A) the name of the aerodrome ;

(B) the name of the aerodrome operator and the address and telephone
numbers at which the aerodrome operator may be contacted at all times ;

(C) the State or Territory in which the aerodrome is located and the
latitude and longitude for the location ;

(D) the name and contact details for the person or persons to be the
reporting officer(s) for the aerodrome ; and

(2) Runways
(i) the following information for each runway at the aecrodrome :

(A) the runway reference code number for the approach and take- off
areas that have been surveyed ;

(B) runway width and slope ;
(C) runway strip width (grade and overall) ;
(D) declared distances and supplementary take-off distances ;
(E) pavement strength rating ; and
(3) Aerodrome lighting

(i) the following information for each runway at the aerodrome that may
be used at night ;

(A) whether the runway edge lights are low, medium or high intensity
lights ;
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(B) whether approach lighting is provided ;

(C) whether pilot-activated lighting is provided and, if pilot-activated
lighting is provided, its frequency ;

(D) whether VASIS lighting systems are provided ;

(E) whether there is an aecrodrome beacon ;

(F) whether there is stand-by power or portable lighting ;

(G) information about any other lighting provided ; and
(4) Ground services

(7)) the following information about ground services available to visiting
pilots :

(A) the types of aviation fuel available and contact details for fuel
suppliers ;

(B) contact details for local weather information ;
(C) details of the universal communication system ; and
(5) Special procedures

(7) information about any special procedures that pilots need to observe or
follow ; and

(6) Notices
(7) the following local safety information :
(A) the presence of obstacles or other hazards (including animals or
birds) ;
(B) restrictions on the use of taxiways or aprons ;

(C) Other activities at the aerodrome (for example, sport aviation
activities).

12.1.5.7.—An Aerodrome Operations Permit remains in force for a period of
three (3) years, unless it is suspended or revoked by the Authority.

12.1.5.8.—The Authority will carry out surveillance inspection of an aerodrome
to validate the Operational Permit.

12.1.5.9.—(a) An aerodrome operator shall ensure that renewal of his or her
Aerodrome Operational Permit is commenced not less than 90 days to the date of
expiration of his or her Permit.

(b) The renewal of the aerodrome permit shall be effective from the expiry
date of the initial Aerodrome Permit.

(¢) The applicant shall submit proof of payment of the appropriate renewal
fee as prescribed by the Authority.



12.1.5.10.—(a) If the aerodrome operator requests cancellation of the
operating permit, the operator shall give the Authority not less than 30 days’
written notice from the intended date of the cancellation specified in the notice.

(b) The Authority will cancel the permit on the date specified in the notice and
arrange for :

(1) the cancellation to be notified in NOTAMS ; and

(2) details of the permit and any other information about the aerodrome to be
removed from AIP.

12.1.5.11.—(a) The Authority will, by written notice to the holder of an
aerodrome permit ; suspend an aerodrome permit if :

(1) a condition to which the permit is issued has been breached ; or

(2) the aerodrome facilities, operations or maintenance are not of the standard
required in the interests of the safety of air navigation ; or

(3) the aerodrome operator’s safety management system is found to be
inadequate ;

(4) itis in the interest of operational safety ;

(5) all other means for timely correction of the unsafe condition or ensuring
safe aircraft operations have not yielded the required results ;

(6) the technical proficiency or qualifications of the aerodrome operator to
perform the duties to meet the critical safety requirements in accordance with the
regulations are found inadequate ;

(7) the operator resists or is unwilling to take action to correct or mitigate the
condition affecting aviation safety ; or

(8) the operator willfully fails to perform an already agreed upon corrective
action and suspension of the permit is the last resort to avoid unsafe operations in
the aerodrome movement area ;

(b) Before suspending an Aerodrome Operational Permit, the Authority will
give to the holder a “show cause notice” that :

(1) sets out the facts and circumstances that, in the opinion of the Authority,
would justify the suspension ; and

(2) invite the holder to show cause, in writing within 14 days after the date of
the notice, why the permit should not be suspended.

(3) The Authority will take into account any written submission that the holder
makes to the Authority within the time allowed.

12.1.5.12.—(a) The Authority will, by written notice given to the holder of an
aerodrome permit, revoke an aerodrome permit if :

(1) the aerodrome operator is incapable or unwilling to carry out corrective
action or has committed or repeated serious violations ;
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(2) the aerodrome operator has demonstrated a lack of responsibility, such as
deliberate and flagrant acts of non-compliance or falsification of records jeopardizing
aviation safety ; or

(3) the aerodrome operator has made it convincingly clear that the continued
operation of the aerodrome will be detrimental to the public interest ;

(b) Before revoking an Aerodrome Operational Permit, the Authority will give
to the holder a “show cause notice” that :

(1) sets out the facts and circumstances that, in the opinion of the Authority,
would justify the revocation ;

(2) invites the holder to show cause, in writing, within 14 days after the date
of the notice, why the permit should not be revoked ; and

(3) Notwithstanding the provisions of paragraph 12.1.5.12(5)(2), if the Authority
finds that immediate revocation is required for the safety of air transportation, the
Authority may revoke the Aerodrome Permit, without stay on the date stipulated
by the Authority.

(¢) The Authority will take into account any written submission that the
holder makes to the Authority within the time allowed.

12.1.5.13. RESERVED

12.1.5.14.—(a) The holder of an Aerodrome Operational Permit shall give the
Authority not less than 30 days written notice of the date on which the permit is to
be surrendered in order that suitable action can be taken.

(b) The Authority will cancel the permit on the date specified in the notice and
arrange for :

(1) the surrender status to be notified in NOTAM ; and

(2) details of the permit and any other information about the aerodrome to be
removed from AIP.

12.1.5.15.—(a) The Authority, when granting the Aerodrome Operational
Permit will endorse the Conditions for the type and use of the aerodrome and other
details in the Aerodrome Operational Permit.

(b) The general and specific conditions to be endorsed on the aerodrome
permit are as contained in these Regulations.

12.1.5.16.—(a) Provided that the requirements of subsection 12.1.5.2 have
been met, the Authority will amend an Aerodrome Operational Permit when :

(1) there is a change in the ownership or management of the aerodrome ;
(2) there is a change in the use or operation of the aerodrome ;
(3) there is a change in the boundaries of the aerodromes ; or

(4) the holder of the Aerodrome Permit requests amendment.



12.1.5.17—(a) The Authority will issue an Interim Aerodrome Operational
Permit to the applicant referred to in subsection 12.1.5.2 authorising the applicant to
operate an Aerodrome if the Authority is satisfied that :

(1) an Aerodrome Permit in respect of the aerodrome will be issued to the
applicant as soon as the application procedure for the grant or transfer ofan
Aerodrome Permit has been completed ; and

(2) the grant of the Interim Operational Permit is in the public interest and is
not detrimental to aviation safety.

(3) the aerodrome operator has carried out a comprehensive risk assessment
and provided evidence of implementation of risk control measures acceptable to
the Authority.

(b) An Interim Aerodrome Operational Permit issued pursuant to paragraph
12.1.5.17(a) shall expire on :

(1) the date on which the Aerodrome Operational Permit is issued, or

(2) the expiry date specified in the interim Aerodrome Operational Permit ;
whichever is earlier.

(c) These regulations apply to an Interim Aerodrome Operational Permit in the
same manner as they apply to an Aerodrome Operational Permit.

12.1.5.18.—(a) The requirements applicable to aecrodromes with operational
permit for public use, and aerodrome intended for aerial works, corporate and business
aviation operations shall be the requirements set out in subpart 2 volume 1.

(b) The requirements applicable to aerodromes with operational permit for
purposes other than that prescribed in Paragraph 12.1.5.18 (a), shall include the following
requirements set out in subpart 2 volume I in relation to the following matters :

(1) physical characteristics of the movement area ;
(2) obstacle limitation surfaces ;

(3) aerodrome markings ;

(4) lighting ;

(5) wind direction indicators ;

(6) visual aids denoting restricted use areas ; and

(c) Methods and procedures for compliance with the process for the issuance
of operational permit that are acceptable to the Authority are contained in Advisory
circular on Certification of Aerodrome (NCAA-AC-ARD 002) issued by the Authority.

12.1.5.19.—(a) The operator of an aecrodrome with operational permit shall
appoint one (1) or more reporting officers for the aerodrome.

(b) The functions of a reporting officer are :

(1) to monitor the serviceability of the aerodrome in accordance with
sub-part 2 ; and

B 3087

Interim
Aerodrome
Operational
Permit.

Standards
Methods and
Procedures
for Compli-
ance.

Reporting
officer.



B 3088

Notice of
Changes in
Physical
Condition of
Aerodrome.

Notice of
Changes in
Information
Published in
AIP.

Register of
Aerodrome
Operational
Permit.

Key
Management
Personnel
Required for
Aerodrome
Operations
and
Maintenance
for an
Aerodrome
with
Operational
Permit.

(2) to report to the NOTAM Office and air traffic control any changes in
conditions, or any other occurrences, at the aerodrome that shall be reported
under paragraph 12.1.5.19(b)(1).

(¢) The operator shall not appoint a person as a reporting officer if the person
has not been trained, in accordance with subpart 2, to perform the reporting officer’s
functions.

12.1.5.20.—(a) The operator of a permitted aecrodrome shall as soon as
practicable, give notice to the NOTAM Office of :

(1) any temporary or permanent change in the physical condition of the
aerodrome that may affect the safety of aircraft ; or

(2) any other occurrence relating to the operation or maintenance of the
aerodrome that may affect the safety of aircraft.

(3) Ifthe aerodrome is a controlled aerodrome, the notice shall also be given
to air traffic control.

12.1.5.21.—(a) To maintain the accuracy of the information published in AIP
in relation to a permitted aerodrome, the operator of the acrodrome shall inform AIS,
in writing, as soon as practicable of any change required to that information (other
than a change that is published in NOTAMs).

12.1.5.22.—(a) The Authority will establish and keep, in the approved form,
a register of aerodromes issued with operational permit under this subpart.

(b) The particulars referred to in paragraph 12.1.5.4.(c)({) will be recorded
in the register within seven (7) working days from the date on which the certificate
was issued by the Authority.

(c) The register will be kept at a designated place within the Authority.

(d) A copy of the register will be furnished by the Authority, on payment of
the appropriate fee as prescribed, to any person who requests the copy.

(e) The Authority will amend the information recorded in the aerodrome
register if that information is not up to date.

(f) The Authority will correct the information in the aerodrome register if
there is an error in that information.

12.1.5.23.—(a) The holder of an Aerodrome operational permit shall appoint
an Airport manager and ensure availability of sufficient financial and necessary
resources to effectively and efficiently manage the operations and maintenance of
the Airports to meet the Authority’s regulatory standards.

(b) The Airport manager shall :

(1) ensure that all necessary resources are available to operations and
maintenance of the aerodromes in accordance with this regulation ;

(2) establish and promote the safety ;

(3) demonstrate a basic understanding of these regulations.



(¢) The Airport manager shall represent the management structure of the
Aerodrome, and be responsible for all functions specified in this part.

(d) The Airport manager shall demonstrate relevant knowledge, background
and satisfactory experience related to aerodrome operations and maintenance and
demonstrate a working knowledge of this Part.

(e) The holder of an Aerodrome Operational Permit shall provide an alternate
Airport Manager who shall deputize for the Airport manager in his / her absence.

(f) The holder of an Aerodrome Operational Permit shall have qualified
personnel, with proven competency in Civil aviation, available and serving full-time
in the following positions or their equivalent :

(1) Airport Manager

(2) Operations Manager

(3) Safety Manager

(4) Maintenance Manager

(5) Aerodrome Rescue and Fire Chief

Note—“Competency in Civil aviation” means that an individual shall have a
technical qualification and management experience acceptable to the Authority
for the position served.

(g) Approval of persons to occupy the positions specified in
12.1.2.23(f)(1-5) should be made by the Aerodrome Operator using the
requirement established in this part and other approved guidance.

(7) The individuals who serve in the positions required or approved under this
section and anyone in a position to exercise control over operations conducted under
the Aerodrome Operational Permit must—

(1) Be qualified through training, experience, and expertise ;

(2) Discharge their duties to meet applicable legal requirements and to maintain
safe operations ; and

(3) To the extent of their responsibilities, have a full understanding of the
following materials with respect of the Aerodrome Operational Permit holder’s
operation :

(7)) Aviation safety standards and safe operating practices ;
(i) These Regulations ;
(iii) The Aerodrome Certificate holder’s certificate schedule ;
(iv) All appropriate operations and maintenance requirements of this Part ;
(v) The manuals requirements of this Part.
(i) The Aerodrome Operational Permit holder must notify the Authority within

7 days of any change in personnel or any vacancy in any position listed in paragraph
12.1.2.23(f").
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() The Aerodrome Operational Permit holder shall make arrangements to
ensure continuity of supervision if operations are conducted in the absence of any
required management personnel.

(k) The minimum initial qualifications for Airport Manager are :

(1) A degree or appropriate qualifications in Civil aviation field, with training in
airport management field.

(2) A minimum of 10 years working experience in a medium sized public use
airport, which include at least 5 years’ experience in airport administration

(/) The minimum initial qualifications for Operations Manager are :

(1) Adegree or appropriate qualification in Civil aviation field with training in
airport operations

(2) A minimum of 8 years working experience in a public use airport which
includes :

(7)) at least 3 years experience in airport operations

(i) at least 3 years supervisory level
(m) The minimum initial qualifications for Safety Manager are :

(1) A university degree in aviation systems safety, engineering or physical
science ;

(2) A minimum of 8 years working experience in a public use airport which
includes ;

(7) at least 3 years experience in application of safety management concepts
and tools

(i#1) at least 3 years supervisory experience

(n) The minimum initial qualifications for Aerodrome Rescue and Fire
Chiefare :

(1) A minimum of 8 years working experience, in an airport rescue and
firefighting department which includes—

(i) At least 3 years supervisory experience and considerable first-hand
practical experience.

(0) The minimum initial qualifications for Maintenance Manager are—

(1) A university degree in either civil engineering, mechanical engineering,
electrical engineering or equivalent qualification

(2) A minimum of 8 years working experience in an airfield lighting or Civil/
building departments of a public use airport which includes :

(7) at least 3 years supervisory experience



12.1.6. JomT USE CIVIL AND MILITARY AERODROMES

12.1.6.1.—(a) This Subsection applies to military acrodromes, a portion which
is either jointly used for civil-military aircraft operations or is exclusively used for
civil aircraft operations ;

(b) This Subsection does not apply to the conduct of international civil aircraft
operations in a military aerodrome under a Joint or Share Use Arrangement.

12.1.6.2.—(a) No military aerodrome may be used for civil aircraft operations
under a joint use arrangement without prior authorization by the Authority.

(b) The Authority will issue an authorization to an applicant who qualifies for
it under the provisions of this Subpart.

12.1.6.3.—(a) An application for the issuance of an authorization to operate a
joint use or a portion of a military aerodrome exclusively for domestic civil aircraft
operations shall be made by the responsible Military Authority in the form and manner
prescribed by the Authority.

(b) The application referred to in paragraph a) above shall include :

(1) the Aerodrome Manual and statement of compliance demonstrating that
the Manual is in compliance with the relevant provisions of this subpart ;

(2) justification by the responsible Military Authority as to how the use of the
aerodrome for civil operations will be in the public interest including any comparative
advantage its use offers over operations to the nearest civil acrodrome ;

(3) awritten statement by the responsible Military Authority indicating that the
intended operation will not compromise national security, readiness, and
effectiveness of military operations ;

(4) Awritten statement by the intending civil operator accepting that Military
use of facilities will take precedence over all civil aircraft operations, whether
they were previously authorized or not.

(5) the detailed plans covering the civil and joint use portion of the aerodrome
prepared in accordance with the requirements in subpart 4 including obstacle
chart Type A ;

(6) proof of payment of the appropriate fee as prescribed by the Authority ;

(7) Environmental Management Plan approved from the appropriate national
Environmental Authority.

(8) Where major aerodrome related development has been proposed on the
civil portion of the aecrodrome prior to commencement of operation, environmental
impact assessment approval, The appropriate National Environmental Authority.

(9) Joint Use Agreement between the responsible Military Authority and the
Civilian entity (sponsor) detailing the various roles and responsibilities in the
operation of the civil portion, particularly with regards to areas where coordination
between both parties will be required.

(10) Particulars of non-compliance with or deviation from the requirements
prescribed in this section.
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REQUIRED CONDITIONS FOR AUTHORIZATION TO OPERATE JOINT USE MILITARY
AERODROME

12.1.6.4.—(a) Personnel so authorised by the Authority will inspect and
carry out tests on the joint use aerodrome facilities, services and equipment, inspect
the related documents and records and verify the safety management system before
the Authorization is granted or renewed and, subsequently, at any other time, for the
purpose of ensuring safety at the joint use or civil portion of the aerodrome.

(b) The Authority will carry out inspections and audits on the facilities, services
and equipment at the joint use and civil portion of the aecrodrome in order to meet its
continuing surveillance obligation and ensure safety of civil operations.

(c) An operator shall, at the request of the person referred to in paragraph (a)
allow access to any part of the joint use and civil portion of the aerodrome or any
facility thereof, including equipment, records, documents and operational personnel,
for the purpose referred to in paragraph a) and b) above.

(d) The operator of the joint use and civil portion shall cooperate in conducting
the activities referred to in paragraph (a) and (b).

12.1.6.5.—(a) Personnel Requirement

(1) The operator of a joint use military aerodrome shall have a person
responsible for the allocation of resources and overall management of the joint
use military aerodrome.

(2) The operator of a joint use military aerodrome shall employ an adequate
number of qualified and skilled personnel to perform aerodrome operations and
maintenance activities with proven competency in civil aviation, available and
serving in the following capacities :

(i) person responsible for overseeing the day-to-day operations at the civil
portion ;
(i) person overseeing and managing RFF services ;

(iii) person overseeing and managing the maintenance of infrastructure
and airfield lighting facilities ;

(iv) person overseeing and coordinating safety risk management activities

(3) The operator shall furnish details regarding the qualification and experience
of these persons, prior to initial appointment.

(b) Training Programme
(1) The operator of a joint use military aerodrome shall establish and implement
a training programme for the following personnel :
(i) Aerodrome Rescue and Fire Fighting Personnel ;
(i) Wildlife Hazard Management Personnel
(iii) Aerodrome Vehicle operators

(iv) Aerodrome Operations Personnel



(v) Aerodrome Maintenance Personnel (Infrastructure)
(vi) Aerodrome Maintenance Personnel (Airfield Lighting)

(2) The training programme shall comprise initial and recurrent training.
Recurrent training shall be undertaken at least once every three (3) years.

(3) The subject areas for initial training shall be in accordance with subsection
12.1.4.2 and other relevant requirement prescribed in these regulations.

(4) The records of initial and recurrent training shall be retained for a period at
least of three years from the date of completion

12.1.6.6.—(a) The operator of a joint use military aerodrome shall establish
procedures in respect of the following to meet the requirements of subpart 2 :

(1) Aerodrome Rescue and Fire Fighting ;
(2) Wildlife hazard management ;

(3) Aerodrome inspection programme ;
(4) Aerodrome maintenance programme ;
(5) Aerodrome condition reporting ;

(6) Aerodrome Emergency planning ;

(7) Obstacle control ;

(8) Surface movement guidance and control system ;
(9) Apron management ;

(10) Disable aircraft removal ;

(11) Aerodrome works safety ;

(b) The operator of a joint use military aerodrome shall establish procedures
in respect of the Aerodrome vehicle operations in accordance with Advisory Circular
on Ground vehicle operations (NCAA-AC-ARD-009) and Aerodrome safety
management in accordance with Part 20.

12.1.6.7.—(a) The Aerodrome Manual shall serve as a legal reference between
the operator and the Authority, with respect to the standards, conditions and levels
of service to be maintained for the issuance of authorization ;

(1) PREPARATION AND MAINTENANCE OF THE AERODROME MANUAL

(7)) The Aerodrome Manual shall be prepared and maintained in accordance
with requirements prescribed in subsections 12.1.3.1, 12.1.3.4,12.1.3.5, and
12.1.3.6 of this Regulation

(2) CONTENT OF THE AERODROME MANUAL

(i) The Aerodrome Manual shall have particulars as provided in the schedules
of these regulations, under the following parts. These parts shall be preceded by
a table of contents ; a list of the corrigenda/amendments and a distribution list ;

(#) The information required under this part shall be to the extent applicable and
relevant, taking into account the nature and scope of operations at the acrodrome.
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(A) Part 1. General information set out in (a) of IS 12.1.3.2

(B) Part 2. Particulars of the aerodrome site as set out in (b) of IS
12.1.3.2.

(C) Part 3. Particulars of the aerodrome required to be reported to the
aeronautical information service as set out in (¢) of IS 12.1.3.2.

(D) Part 4. The aerodrome operating procedures and safety measures
as set out in (d) of IS 12.1.3.2.

(E) Part 5. Details of the aerodrome administration and the safety
management system as set out in (e) of IS 12.1.3.2

ﬁgre?memt 12.1.6.8.—(a) A Joint Use Agreement shall be contracted between the
cauirement. responsible Military Authority and the civilian sponsor to govern the conduct of
civil aircraft operations at a joint use military aerodrome.

(b) The Agreement shall detail the various roles and responsibilities in the
operation of the civil portion of the aerodrome including the following :

(1) 1identify the focal point for civil and military counterpart and key management
personnel ;

(2) the scheduling of aircraft taking into account military aircraft activities ;
(3) arrangement for passenger and baggage processing and boarding ;

(4) maintenance of pavement and safety areas, visual aids and airfield lighting
system ;

(5) arrangement for the provision of aviation security ;
(6) arrangement for the provision of ARFF and training of personnel ;
(7) provision of air traffic services and supporting navigation aids ;

(8) relevant liability and indemnification clauses particularly as they relate to
risks that may be associated with the operation and use of aerodrome facilities
equipment and services ;

(9) planning and construction of new structure and alterations to existing
structures ; and

(10) procedures for resolutions of safety and security concerns.

Civil Aircraft 12.1.6.9.—(a) No civil airline may operate flights into a military acrodrome or
]Ij:?ilﬁg ajoint-use aerodrome without carrying a valid landing permit issued by the Authority

in collaboration with the responsible Military Authority for operations at the acrodrome,

(b) The Authority will issue a landing permit to a civil airline operator who
qualifies for it under the provisions of this Subpart,

(c¢) Use of the aerodrome is limited to the listed aircraft, period indicated,
purpose stated, and conditions given in the permit, and is not transferable,

(d) An approved copy of this permit must be aboard each aircraft using the
military aerodrome.
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12.1.6.10.—(a) An application for the issuance of a landing permit shall be ~ Application
made to the Authority in the form and manner prescribed by the Authority. The ~°F Permit
application shall include :

(1) Evidence of a valid airline operating Certificate ;
(2) Justification as to why the operation to and from the airport is necessary ;

(3) Valid certificate of airworthiness for aircraft to be operated at the
aerodrome ;

(4) A copy of the hold harmless agreement signed between the airline and the
military authorities ; and

(5) A copy of the civil aircraft certificate of insurance.
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12.2.1. GENERAL

12.2.1.1.—(a) The interpretation of some of the specifications in this
regulation expressly requires the exercising of discretion, the taking of'a decision
or the performance of a function by the appropriate authority. In other
specifications, the expression appropriate authority does not actually appear
although its inclusion is implied. In both cases, the responsibility for whatever
determination or action is necessary shall rest with the Authority.

(b) The specifications unless otherwise indicated in a particular context,
shall apply to all aecrodromes certified in accordance with Nigeria Civil Aviation
Authority Part 12 Vol. I regulations and to the extent determined by the Authority
to other aerodromes required to be certified in accordance with Nig.CARs Part
12 Vol. I Subpart 1. The specifications of section 12.2.3 of this regulation shall
apply only to land aerodromes.

(¢) Wherever a colour is referred to in this Document, the specifications
for that colour given in IS 12.2.1.2 shall apply.

12.2.1.2—(a) 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).

(b) 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 referred to as
orthometric heights while distances of points above the ellipsoid are referred to
as ellipsoidal heights.

(¢) Temporal reference system :

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

(2) When a different temporal reference system is used, this shall be indicated
in GEN 2.1.2 of the Nigeria Aeronautical Information Publication (AIP).

Note.—See PANS AIM (Doc 10066) Appendix 2
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12.2.1.3.—See Subpart 1 of the Nigeria Civil Aviation Regulations
(Nig.CARs) Part 12 Vol.I.

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

(a) A master plan containing detailed plans for the development of
aerodrome infrastructure shall be established for aerodromes deemed relevant
by the Authority.

Note 1.—A master plan represents the development plan of a specific
aerodrome. It is developed by the aerodrome operator based on economic
feasibility, traffic forecasts, and current and future requirements provided by,
among others, aircraft operators (see c).

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.

(b) The master plan shall :

(1) contain a schedule of priorities including a phased implementation plan;
and

(2) be reviewed periodically to take into account current and future
aerodrome traffic.

(¢) Aerodrome stakeholders, particularly aircraft operators, shall be
consulted 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 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.



(d) 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.

(e) The design of aerodromes shall take into account, where appropriate,
land-use and environmental control measures.

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

12.2.1.5.

Note.—The intent of the reference code is to provide a simple method for
interrelating the numerous specifications concerning the characteristics of
aerodromes so as to provide a series of acrodrome facilities that are suitable for the
aeroplanes that are intended to operate at the aerodrome. The code is not intended
to be used for determining runway length or pavement strength requirements. The
code is composed of two elements which are related to the aeroplane performance
characteristics and dimensions. Element 1 is a number based on the aeroplane
reference field length and element 2 is a letter based on the aeroplane wing span.
The code letter or number within an element selected for design proposes is related
to the critical aeroplane characteristics for which the facility is provided. When
applying this Manual, first identify the aeroplanes which the aerodrome is intended
to serve and then determine the two elements of the code.

(a) 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.

(b) The aerodrome reference code numbers and letters shall have the
meanings assigned to them in Tablel-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.

Notel.—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 ICAO
Aerodrome Design Manual, (Doc 9157), Part 1—Runways.

(d) The code letter for element 2 shall be determined from Table 1-1, by
selecting the code letter which corresponds to the greatest wing span, of the
aeroplanes for which the facility is intended.

Note.—Guidance on determining the aerodrome reference code is given in
the ICAO Aerodrome Design Manual (Doc 9157), Part 1 and 2.

B 3101

Aerodrome
Reference
Code.



B 3102

Specific
Procedures
for Aero-
dromes
Operations.

Table 1-1. Aerodrome Reference Code
(SEE 12.2.1.6(b) TO 12.2.1.6(d))

Code element 1

Code number Aeroplane reference field length
1 TLess 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
4 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
& 24 m up to but not imncluding 36 m
D 36 m up to but not mncluding 52 m
E 52 mup to but not including 65 m
F 65 m up to but not including 80 m

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

Note 2.—Procedures on conducting an aerodrome compatibility study to
accommodate aeroplanes with folding wing tips spanning two code letters are
given in the PANS-Aerodromes NCAA-AC-ARD 036. Futher guidance can be
found in manufacturer’s manual on aircraft characteristics for airport planning.

12.2.1.6.—Introductory Note.—This section introduces the manual on
aerodrome certification issued by the Authority for use by an aerodrome
undertaking an assessment of its compatibility with the type of traffic or operation
it is intending to accommodate. The material in the manual on aerodrome
certification addresses operational issues faced by existing aerodromes and
provides the necessary procedures to ensure the continued safety of operations.
Where alternative measures, operational procedures and operating restrictions
have been developed, these are detailed in the aerodrome manual and reviewed
periodically to assess their continued validity. The manual on aerodrome
certification does not substitute nor circumvent the provisions contained in this
Regulation. It is expected that infrastructure on an existing aerodrome or a new
aerodrome will fully comply with the requirements in this Regulation. See ICAO
Annex 15, 5.2.2(c)on a State’s responsibilities for the listing of its differences to
the related ICAO Procedures in its Aeronautical Information Publication.



(a) When the aerodrome accommodates an aeroplane that exceeds the
certificated characteristics of the aerodrome, the compatibility between the
operation of the aeroplane and aecrodrome infrastructure and operations shall be
assessed and appropriate measures developed 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 in the manual on aecrodrome
certification.

(b) Information concerning alternative measures, operational procedures
and operating restrictions implemented at an aecrodrome arising from 12.2.1.7(a)
shall be promulgated.

Note 1.—See PANS-AIM (Doc 10066), Appendix 2, AD 2.20, on the
provision of a detailed description of local traffic regulations.

Note 2.—See PANS-Aerodromes NCAA-AC-ARD 036, section 3, section
3.6, on promulgation of safety information.

12.2.2.—Note.—This section contains specifications relating to the provision
of data about aerodromes to be determined and recorded in the Aerodrome
Operation Manual and where specified, reported to the regional Aeronautical
Information Service.

12.2.2.1.—(a) 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 PANS-AIM (Doc
10066), Appendix 1.

(b) Aerodrome mapping data shall be made available to the acronautical
information services for aecrodromes deemed relevant by the Authority where
safety and/or performance-based operations suggest possible benefits.

Note.—Aerodrome mapping databases related provisions are contained in
Nig.CARs Part 14.4, Section 5, and PANS-AIM (Doc 10066), Section 5.

(c¢) Where made available in accordance with 12.2.2.1(b), the selection of
the aerodrome mapping data features to be collected shall be made with
consideration of the intended applications.

Note 1.—It is intended that the selection of the features to be collected
match a defined operational need.

Note 2.—Aerodrome mapping databases can be provided at one of two
levels of quality — fine or medium. These levels and the corresponding numerical
requirements are defined in RTCA Document DO-272B and European
Organization for Civil Aviation Equipment (EUROCAE) Document ED-99C —
User Requirements for Aerodrome Mapping Information.
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(d) Digital data error detection techniques shall be used during the
transmission and/or storage of aeronautical data and digital datasets.

Note. — Detailed specifications concerning digital data error detection
techniques are contained in PANS-AIM (Doc 10066)

12.2.2.2.—(a) An aerodrome reference point shall be established for an
aerodrome.

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

(¢) The position of the aecrodrome reference point shall be measured and
reported to the Aeronautical Information Services in degrees, minutes and seconds.

12.2.2.3.—(a) The aerodrome elevation and geoid undulation at the
aerodrome elevation points shall be measured to the accuracy of one-half metre
and reported to the Aeronautical Information Services.

(b) 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 and reported to the
Aeronautical Information Services.

(c) For precision approach runway, the elevation and geoid undulation of
the threshold, the elevation of the runway end and the highest elevation of the
touchdown zone shall be measured to the accuracy of one- quarter metre and
reported to the Aeronautical Information Services.

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

12.2.2.4.—(a) An aerodrome reference temperature shall be determined
for an aerodrome in degrees Celsius.

(b) 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.

12.2.2.5.—(a) The following data shall be measured or described, as
appropriate, for each facility provided on an aerodrome :

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

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



(3) taxiway — designation, width, surface type ;

(4) apron — surface type, aircraft stands ;

(5) the boundaries of the air traffic control service ;

(6) clearway — length to the nearest metre, ground profile ;

(7) visual aids for approach procedures, marking and lighting of runways,
taxiways and aprons, other visual guidance and control aids on taxiways and
aprons, including taxi-holding positions and stop bars, and location and type
of visual docking guidance systems ;

(8) location and radio frequency of any VOR aerodrome check-point ;
(9) location and designation of standard taxi-routes ; and

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

(b) The geographical coordinates of each threshold shall be measured and
reported to the AIS in degrees, minutes, seconds and hundredths of seconds.

(c) The geographical coordinates of appropriate taxiway centre line points
shall be measured and reported to the AIS in degrees, minutes, seconds and
hundredths of seconds.

(d) The geographical coordinates of each aircraft stand shall be measured
reported to the AIS in degrees, minutes, seconds and hundredths of seconds.

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

Note.—PANS-AIM (Doc 10066) Appendix 8 provides requirements for
obstacle data determination in Areas 2 and 3.

12.2.2.6.—(a) The bearing strength of a pavement shall be determined.

(b) The bearing strength of a pavement intended for aircraft of apron
(ramp) mass greater than 5700 kg shall be made available using the aircraft
classification number — pavement classification number(ACN/PCN) method by
reporting all of the following information:

(1) the pavement classification number (PCN) ;
(2) pavement type for determination ;
(3) sub-grade strength category ;

(4) maximum allowable tyre pressure category or maximum allowable
tyre pressure value ; and

(5) evaluation method.
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Note.—If necessary, PCNs may be published to an accuracy of one-tenth
of a whole number.

(c) The pavement classification number (PCN) reported shall indicate that
an aircraft with an aircraft classification number(ACN) equal to or less than the
reported PCN can operate on the pavement subject to any limitation on the tyre
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.

(d) The ACN of an aircraft 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 ICAO 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 sub-grade categories in paragraph (f )(2) below
and the results tabulated in that manual.

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

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

(1) 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).

(2) Sub grade strength category :

Code
High strength : characterised by K = 150MN/m? A
and representing all K values above 120 MN/m?
for rigid pavements, and by CBR = 15 and
representing all CBR values above 13 for flexible
pavements.
Medium strength : characterised by K = 8OMN/m? B

and representing a range in K of 60 to 120 MN/m?
for rigid pavements, and by CBR = 10 and representing
a range in CBR of 8 to 13 for flexible pavements.

Low strength : characterised by K = 40MN/m?* and C
representing a range in K of 25 to 60 MN/m? for rigid
pavements, and by CBR = 6 and representing a range in

CBR of 4 to 8 for flexible pavements.
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Ultra low strength: characterised by K = 20MN/m? and D
representing all K values below 25 MN/m?

for rigid pavements, and by CBR = 3 and representing all

CBR values below 4 for flexible pavements.

(3) Maximum allowable tyre pressure category

Code
Unlimited : no pressure limit w
High : pressure limited to 1.50MPa X
Medium : pressure limited to 1.00MPa Y
Low : pressure limited to 0.50MPa Z

Note.—See Note 5 to 12.2.10.2(a). where the pavement is used by aircraft
with tire pressures in the upper categories.

(4) Evaluation method :

Code
Technical evaluation: representing a specific study of T
the pavement characteristics and application of
pavement behaviour technology.
Using aircraft experience: representing a knowledge U

of the specific type and mass of aircraft satisfactorily
being supported under regular use.

Note.—The following 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 sub grade, has been assessed by technical evaluation to be
PCN 80 and there is no tyre pressure limitation, then the reported information
would be :

PCN80O/R/B/W/T

Example 2 — 1f the bearing strength of a composite pavement, behaving
like a flexible pavement and resting on a high strength sub grade, has been
assessed using aircraft experience to be PCN50 and the maximum tyre pressure
allowable is 1.00 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 sub grade, has been assessed by technical evaluation to be
PCN 40 and the maximum allowable tyre pressure is 0.80 MPa, then the reported
information would be :

PCN40/F/B/0.80 MPa/ T

Example 4 — If a pavement is subject to a B747-400 all-up mass limitation
0f 390 000 kg, then the reported information would include the following note.
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Note.—The reported PCN is subject to a B747-400 all-up mass limitation
of 390 000 kg.

(g) Criteria shall be established to regulate the use of a pavement by an
aircraft with an ACN higher than the PCN reported for that pavement in
accordance with sections 12.2.2.6(b) and 12.2.2.6(c).

Note.—Advisory Circular “Supplementary Guidance Material to
Aerodrome Regulation (NCAA-AC- ARD036), Section 19 details a simple
method for regulating overload operations while the ICAO Aerodrome Design
Manual (Doc 9157), Part 3 includes the descriptions of more detailed
procedures for evaluation of pavements and their suitability for restricted
overload operations.

(h) The bearing strength of a pavement intended for aircraft of apron
(ramp) mass equal to or less than 5700 kg shall be made available by reporting
the following information :

(1) maximum allowable aircraft mass ; and

(2) maximum allowable tyre pressure.

Example : 4 000 kg/0.50MPa.

12.2.2.6.—(a) The bearing strength of a pavement shall be determined.

(b) The bearing strength of a pavement intended for aircraft of apron
(ramp) mass greater than 5700 kg shall be made available using the aircraft
classification number — pavement classification rating (ACR/PCR) method
by reporting all of the following information :

(1) the pavement classification rating (PCR) and numerical value ;
(2) pavement type for ACR-PCR determination ;
(3) sub-grade strength category ;

(4) maximum allowable tyre pressure category or maximum allowable
tyre pressure value ; and

(5) evaluation method.

Note.—Guidance on reporting and publishing of PCRs is contained in
the Aerodrome Design Manual (Doc 9157, Part 3).

(¢) The 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 tyre pressure, or aircraft all-
up mass for specified aircraft type(s).

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

(d) 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 in () below.

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

(f) Information on pavement type for ACR-PCR determination, sub grade
strength category, maximum allowable tyre pressure category and evaluation
method shall be reported using the following codes :

(1) Pavement type for ACR-PCR determination :

Code
Rigid pavement R
Flexible pavement F
that effect (See example 2 below).

(2) Sub grade strength category:

Code
High strength : characterised by E = 200 Mpa and A
representing all E values equal to or above 150Mpa,
for rigid and flexible pavements.
Medium strength : characterised by E = 120Mpa and B
representing a range in E values equal to or above
100 Mpa and strictly less than 150Mpa, for rigid
and flexible pavements
Low strength : characterised by E = 80 Mpa and C
representing a range in E values equal to or above 60Mpa
and strictly less than 100 Mpa, for rigid and flexible
pavements
Ultra low strength : characterised by E = 50Mpa and D
representing all E values strictly less than 60Mpa,
for rigid and flexible pavements.

(3) Maximum allowable tyre pressure category

Code
Unlimited: no pressure limit W
High: pressure limited to 1.75MPa X
Medium: pressure limited to 1.25MPa Y
low: pressure limited to 0.50MPa Z

Note.—See Note 5 to 12.2.10.2(a). where the pavement is used by aircraft
with tire pressures in the upper categories.
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(4) Evaluation method :

Code
Technical evaluation: representing a specific study of T
the pavement characteristics and application of
pavement behaviour technology.
Using aircraft experience: representing a knowledge U

of the specific type and mass of aircraft satisfactorily
being supported under regular use.

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

Further guidance on this topic is contained in the Aerodrome Design Manual
(Doc 9157), Part 3.

Example 1 — If the bearing strength of a rigid pavement, resting on a
medium strength sub grade, has been assessed by technical evaluation to be
PCR 760 and there is no tyre pressure limitation, then the reported information
would be :

PCR760/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 sub grade, has been assessed
using aircraft experience to be PCR550 and the maximum allowable tyre pressure
allowable is 1.25 MPa, then the reported information would be :

PCR550/F/A/Y /U
Note. —Composite construction.

(g) Criteria should be established to regulate the use of a pavement by an
aircraft with an ACR higher than the PCR reported for that pavement in accordance
with 12.2.2.6(b) and 12.2.2.6(c).

Note.—Attachment A, Section 19, details a simple method for regulating
overload operations while the Aerodrome Design Manual (Doc 9157), Part 3,
includes the descriptions of more detailed procedures for evaluation of pavements
and their suitability for restricted overload operations.

(h) The bearing strength of a pavement intended for aircraft of apron
(ramp) mass equal to or less than 5700 kg shall be made available by reporting
the following information:

(8) maximum allowable aircraft mass ; and
(9) maximum allowable tyre pressure.

Example : 4 800 kg / 0.60MPa.

12.2.2.7.—(a) One or more pre-flight altimeter check locations shall be
established for an aecrodrome.

(b) A pre-flight check location shall be located on an apron.



Note 1.—Locating a pre-flight altimeter 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.

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

12.2.2.8.—The following distances shall be calculated to the nearest meter
for a runway intended for use by international commercial air transport :

(a) take-off run available ;

(b) take-off distance available ;

(c) accelerate-stop distance available ; and
(d) landing distance available.

Note.—Guidance on calculation of declared distances is given in Advisory
Circular NCAA- AC-ARDO004.

12.2.2.9.—(a) Information on the condition of the movement area and
the operational status of related facilities shall be provided to the Aeronautical
Information Services and similar information of operational significance to the
air traffic service 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 ICAO Annex 15PANS-AIM (Doc 10066) and the PANS-
ATM (Doc 4444). Specific procedures pertaining to work in progress on the
movement area and to the reporting of such works are specified in the NCAA-
AC-ARDO006 (Aerodrome Works Safety Plan (Plan of Construction Operations)).

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

(1) construction or maintenance work ;

(2) rough or broken surfaces on a runway, taxiway or an apron ;
(3) water on a runway, a taxiway or an apron ;

(4) other temporary hazards, including parked aircraft ;

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

(6) failure of the normal or secondary power supply.
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Note 1.—Other contaminants may include mud, dust, sand, Volcanic ash,
oil and rubber. NCAA-AC-ARDO032 provides guidance on the description of
runway surface conditions. Additional guidance is included in the ICAO Airport
Services Manual (Doc 9137), Part 2.

Note 2.—The Aeroplane Performance Manual (Doc 10064) provides
guidance on aircraft performance calculation requirements regarding the
description of runway surface conditions in 12.2.2.9(b)(iii), (iv) and (v).

Note 3.—Origin and evolution of data, assessment process and the
procedures are prescribed in the PANS-Aerodromes NCAA-AC-ARD 036.

These procedures are intended to fulfil the requirements to achieve the
desired level of safety for aecroplane operations prescribed by Annex 6 and Annex
8 and to provide the information fulfilling the syntax requirements for
dissemination specified in Nig.CARs 14.4, PANS-AIM (Doc 10066) and the
PANS-ATM (Doc 4444).

(¢) To facilitate compliance with (a) and (), the following inspections
shall be carried out each day :

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

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

Note 1.—Procedures on carrying out daily inspections of the movement
area are given in the PANS-Aerodromes NCAA-AC-ARD 036. Further guidance
is available in the Airport Service Manual (Doc 9137), Part 8, in the Manual of
Surface Movement Guidance and Control Systems (SMGCS) (Doc 9476) and
in Advanced Surface Movement Guidance and Control Systems (A-SMGCS)
Manual (Doc 9830).

Note 2.—The PANS-Aerodromes NCAA-AC-ARD 036 contains clarifications
on the scope of a significant change in the runway surface conditions.

(d) Personnel assessing and reporting runway surface conditions required
in paragraphs (b) and (e) shall be trained and competent to meet criteria set by
the Authority.

Note 1.—Guidance on training of personnel is given in Attachment A,
Section 6.

Note 2.—Information on training for personnel assessing and reporting
runway surface conditions is available in the PANS-Aerodromes NCAA-AC-
ARD 036.

Runway surface condition(s) for use in the runway condition report.

Introductory Note—The philosophy of the runway condition report is that
the aerodrome operator assesses the runway surface conditions whenever water,



snow, slush, ice or frost are present on an operational runway. From this assessment,
a runway condition code (RWYCC) and a description of the runway surface are
reported which can be used by the flight crew for aeroplane performance calculations.
This report, based on the type, depth and coverage of contaminants, is the best
assessment of the runway surface condition by the aerodrome operator ; however,
all other pertinent information may be taken into consideration.

See Attachment A, Section 6, for further details. The PANS-Aerodromes
NCAA-AC-ARD 036 contains procedures on the use of the runway condition
report and assignment of the RWYCC in accordance with the runway condition
matrix (RCAM).

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

(1) STaNDING WATER

(2) CHemicALLY TREATED

(3) Loose Sanp

(4) Dry

(5) WeTr

Note 1.—The runway surface conditions are those conditions for which,

by means of the methods described in the PANS-Aerodromes NCAA-AC-ARD
036 the flight crew can derive appropriate aeroplane performance.

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

Note 3.—The terms CHEMICALLY TREATED and LOOSE SAND do not
appear in the aeroplane performance section but are used in the situational
awareness section of the runway condition report.

(f) Whenever an operational runway is contaminated, an assessment of
the contaminant depth and coverage over each third of the runway shall be made
and reported.

Note.—Procedures on depth and coverage reporting are found in Advisory
Circular NCAA-AC-ARDO032: assessment and reporting of runway surface
condition using global reporting format.

(g) Friction measurements made on runway surface conditions with
contaminants other than compacted snow and ice shall not be reported.

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

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

Note [.—The surface friction characteristics of a runway or a portion
thereof can be degraded due to rubber deposits, surface polishing, poor drainage
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or other factors. The determination that a runway or portion thereof is slippery
wet stems from various methods used solely or in combination. These methods
may be functional friction measurements, using a continuous friction measuring
device, that fall below a minimum standard as defined by the Authority,
observations by aerodrome maintenance personnel, repeated reports by pilots
and aircraft operators based on flight crew experience, or through analysis of
aeroplane stopping performance that indicates a substandard surface.
Supplementary tools to undertake this assessment are described in the PANS-
Aerodromes NCAA-AC-ARD 036.

Note 2.—sections 12.2.2.9(a) and 12.2.2.13 concerning the provision of
information to, and coordination between, appropriate authorities.

(i) Notification shall be given to relevant acrodrome users when the friction
level of a paved runway or portion thereof is less than the minimum friction
level specified by the Authority in accordance with 12.2.10.2(c).

Note 1.—Guidance on determining and expressing the minimum friction
level is provided in Advisory Circular on Runway Friction (NCAA-AC-ARD 014).

Note 2. —Procedures on conducting a runway surface friction characteristics
evaluation programme are provided in Advisory Circular on Runway Friction
(NCAA-AC-ARD 014).

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

12.2.2.10. DiSABLED AIRCRAFT REMOVAL

Note.—See Section 12.2.9.3 of this Regulation for information on disabled
aircraft removal services.

(a) The telephone/fax number(s) of the office of the acrodrome coordinator
of operations for the removal of an aircraft disabled on or adjacent to the
movement area shall be made available to aircraft operators.

(b) Information concerning the capability to remove an aircraft disabled
on or adjacent to the movement area shall be made available.

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

12.2.2.11. RESCUE AND FIREFIGHTING

Note.—See 12.2.9.2 of this Part for information on rescue and firefighting
services.

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

(b) The level of protection normally available at the aerodrome shall be
expressed in terms of the category of the rescue and firefighting services as
described in 12.2.9.2 of this Part and in accordance with the types and amounts
of extinguishing agents normally available at the acrodrome.



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

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

(d) A change shall be expressed in terms of the new category of the
rescue and firefighting service available at the aerodrome.

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

(a) associated runway designation number ;

(b) type of system according to 12.2.5.3(e)(2) of these Regulations. For
a PAPI or APAPI installation, the side of the runway on which the lights are
installed, i.e. left or right, shall be given ;

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

(d) nominal approach slope angle(s) for a PAPI and an APAPI this shall be
angle (B+C) + 2 and (A+B) + 2, respectively as in Figure 5-20 ; and

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

12.2.2.13.—(a) To ensure that the Aeronautical Information Services
obtain information to enable them to provide up-to-date pre-flight information
and to meet the need for in-flight information, the aerodrome operator shall
establish arrangements with the Aeronautical Information Services to report,
with a minimum of delay:

(1) information on the status of certification of aerodromes and aerodrome
conditions (reference section 12.1.2 and subsections 12.2.2.9, 12.2.2.10,
12.2.2.11, 12.2.2.12 above) ;

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

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

(b) Before introducing changes to the air navigation system, due account
shall be taken by the aerodrome operator of the time needed by the Aeronautical
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Information Services for the preparation, production and issue of relevant material
for promulgation. To ensure timely provision of information to the Aeronautical
Information Services, close coordination between those services concerned is
therefore required.

(¢) Of a particular importance are changes to aeronautical information
that affects charts and/or computer-based navigation systems which qualify to
be notified by the Aeronautical Information Regulation and Control (AIRAC)
system, as specified in Nig. CARs 14.4. The pre-determined internationally agreed
AIRAC effective dates shall be observed by the responsible aerodrome operator
when submitting the raw information/data to the Aeronautical Information
Services. Note. — Detailed specifications concerning the AIRAC system are
contained in PANS-AIM (Doc 10066), Section6.

(d) The aerodrome services responsible for the provision of raw
aeronautical information/data to the Aeronautical Information Services shall do
that while taking into account accuracy and integrity requirements required to
meet the needs of the end user of aeronautical data for aeronautical data.

Note 1.—Specifications concerning the accuracy and integrity classification
of aerodrome- related aeronautical data are contained in PANS-AIM (Doc 10066),
Appendix 1.

Note 2.—Specifications for the issue of a NOTAM are contained in
Nig.CARs14.4, Section 6 and PANS-AIM (Doc 10066), Appendix 63 and 24
respectively.

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

Note 4.—The schedule of the predetermined internationally agreed AIRAC
common effective dates at intervals of 28 days, including 19 November 2009
and guidance for the AIRAC use are contained in the ICAO Aeronautical
Information Services Manual (Doc 8126, Section2).

12.2.3. PuysicAL CHARACTERISTICS
12.2.3.1. Runways

Introductory Note.—Many factors affect the determination of the
orientation, siting and number of runways.

One important factor is the usability factor, as determined by the wind
distribution, which is specified hereunder. Another important factor is the alignment
of the runway to facilitate the provision of approaches conforming to the approach
surface specifications of section 4 of this Part. In Advisory Circular “Establishment
and Development of Aerodromes” (NCAA-AC-ARDO002-A), Section 2.6, information
is given concerning these and other factors.

When a new instrument runway is being located, particular attention needs to
be given to areas over which aeroplanes will be required to fly when following



instrument approach and missed approach procedures, so as to ensure that obstacles
in these areas or other factors will not restrict the operation of the aeroplanes for
which the runway is intended.

(a) 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.

(b) The siting and orientation of runways at an aerodrome shall, 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 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 Cross-Wind Components

In the application of section 12.2.3.1(a) above, it shall be assumed that
landing or take-off of aeroplanes is, in normal circumstances, precluded when
the cross- wind component exceeds :

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

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

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

Note.—In Advisory Circular “Supplementary Guidance Material to
Aerodrome Regulation” (NCAA-AC-ARDO036), Section 1, guidance is given on
factors affecting the calculation of the estimate of the usability factor and
allowances which may have to be made to take account of the effect of unusual
circumstances.

(d) Data to be used

The selection of data to be used for the calculation of the usability factor
shall be based on reliable wind distribution statistics that extend over as long a
period as possible, preferably of not less than five years. The observations used
shall be made at least eight times daily and spaced at equal intervals of time.

Note.—These winds are mean winds. Reference to the need for some
allowance for gusty conditions is made in Advisory Circular “Supplementary
Guidance Material to Aerodrome Regulation” (NCAA-AC-ARDO036), Section 1.
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(e) Location of threshold

A threshold shall normally be located at the extremity of a runway unless
operational considerations justify the choice of another location.

Note.—Guidance on the siting of the threshold is given in Advisory Circular
“Supplementary Guidance Material to Aerodrome Regulation” (NCAA-AC-
ARDO036), Section 12.

() 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 60 m 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.

Note.—Guidance on factors which may be considered in the determination
of the location of a displaced threshold is given in, Advisory Circular
“Supplementary Guidance Material to Aerodrome Regulation” (NCAA-AC-
ARDO036), Section 12.

(g) Primary Runway

Except as provided in section 12.2.3.1(7) of this Part, 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.

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 ICAO
Aerodrome Design Manual (Doc 9157), Part 1.

(h) Secondary Runway

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



(i) Runways with Stop ways or Clearways

Where a runway is associated with a stop way or clearway, an actual
runway length less than that resulting from application of sections 12.2.3.1(g)
or 12.2.3.1(h), as appropriate, may be considered satisfactory, but in such a
case any combination of runway, stop way and clearway provided shall permit
compliance with the operational requirements for take- off and landing of the
aeroplanes the runway is intended to serve.

Note.—Guidance on use of stop ways and clearways is given in, Advisory
Circular “Supplementary Guidance Material to Aerodrome Regulation” (NCAA-
AC-ARDO036), Section 2.

() Width of Runways

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

Outer Main Gear Wheel Span (OMGWS)

Code Up to but not 4.5 mup to but 6 m up to but not 9 m up to but not
number mcluding 4.5m  not including 6 m  including 9 m mcluding 15 m
Vi 18m 18m 23m -
P 23m 23m 30m -
3 30 m 30 m I m 45 m
4 - - 43m 43 m

a. Thewidth of a precision approach rumvay should be not less than 30 m where the code
numberis I 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 affecting runway width are given in the ICAO Aerodrome
Design Manual (Doc 9157), Part 1.

Note 3.—See 12.2.3.2 concerning the provision of runway shoulders, in
particular for Code F aeroplanes with four (or more) engines.

(k) Minimum Distance between Parallel Runways

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

— 210m where the higher code number is 3 or 4 ;
— 150m where the higher code number is 2 ; and
— 120m where the higher code number is 1.

Note.—Procedures for wake turbulence categorization of aircraft and wake
turbulence separation minima are contained in the Procedures for Air Navigation
Services — Air Traffic Management (PANS-ATM), Doc 4444, Sections 4, 4.9
and Sections 5, 5.8, respectively.
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(/) 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 :

— 1,035 m for independent parallel approaches ;

— 915 m for dependent parallel approaches ;

— 760 m for independent parallel departures ;

— 760 m for segregated parallel operations ;

except that:

(1) for segregated parallel operations the specified minimum distance :

(i) may be decreased by 30 m for each 150 m that the arrival runway is
staggered toward the arriving aircraft, to a minimum of 300 m ; and (ii)
shall be increased by 30 m for each 150 m that the arrival runway is
staggered away from the arriving aircraft ;

(2) for independent parallel approaches, combinations of minimum distances
and associated conditions other than those specified in the PANS-ATM (Doc
4444) may be applied when it is determined that such combinations would
not adversely affect the safety of aircraft operations.

Note.—Procedures and facilities requirements for simultaneous operations
on parallel or near-parallel instrument runways are contained in the PANS-ATM
(Doc 4444), Section6 and the PANS-OPS (Doc 8168), Volume I, Part 3, Section
2, and Volume 2, Part I, Section 3 ; Part 2, Section 1 ; and Part 3, Section 3,
and relevant guidance is contained in the Manual on Simultaneous Operations
on Parallel or Near-Parallel Instrument Runways (SOIR) (Doc 9643).

(m) 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:

—1 per cent where the code number is 3 or 4 ; and
—2 per cent where the code number is 1 or 2.

(n) An operator shall not allow any portion of a runway to exceed the

longitudinal slopes stipulated as follows :

—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 shall not exceed
0.8 per cent ;

— 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 shall not exceed 0.8 per cent ; and

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



(o) Longitudinal Slope Changes

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

— 1.5 per cent where the code number is 3 or 4 ; and
— 2 per cent where the code number is 1 or 2.

Note.—Guidance on slope changes before a runway is given in Advisory
Circular “Supplementary Guidance Material to Aerodrome Regulation” (NCAA-
AC-ARDO036), Section 4.

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

—a0.1 per cent per 30m (minimum radius of cur5ature of 30 000 m) where
the code number is 4 ;

—0.2 per cent per 30m (minimum radius of cur5ature of 15 000 m) where
the code number is 3 ; and

—0.4 per cent per 30m (minimum radius of curSature of 7 500 m) where
the code number is 1 or 2.

(g¢) Sight Distance

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

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

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

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

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 ICAO Aerodrome Design Manual, (Doc 9157), Part 1.

(r) Distance between Slope Changes

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

(1) the sum of the absolute numerical values of the corresponding slope
changes multiplied by the appropriate value as follows :
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—30,000 m where the code number is 4 ;
—15,000 m where the code number is 3 ; and
—5,000 m where the code number is 1 or 2 ; or
(2) 45m ; whichever is greater.

Note.—Guidance on implementing this specification is given in Advisory
Circular “Supplementary Guidance Material to Aerodrome Regulation” (NCAA-
AC-ARDO036) Section 4.

(s) Transverse Slopes

To promote the most rapid drainage of water, the runway surface shall, if
practicable, be cambered except where a single cross fall 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:

—1.5 per cent when the code letter is C, D, Eor F ;
—2 per cent when the code letter is A or B ;

but in any event shall not exceed 1.5 per cent or 2 per cent, as applicable,
nor be less than 1 per cent except at runway or taxiway intersections where
flatter slopes may be necessary.

For a cambered surface the transverse slope on each side of the centre line
shall be symmetrical.

Note.—On wet runways with cross-wind conditions the problem of
aquaplaning from poor drainage is apt to be accentuated. In Advisory Circular
“Supplementary Guidance Material to Aerodrome Regulation” (NCAA-AC-
ARDO036), Section 9, information is given concerning this problem and other
relevant factors.

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

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

(u) Strength of Runways

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

(v) Surface of Runways

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

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



Note 2.—Guidance on design tolerances and other information is given in
Advisory Circular “Supplementary Guidance Material to Aerodrome Regulation”
(NCAA-AC- ARDO036) Section 5. Additional guidance is included in the ICAO
Aerodrome Design Manual (Doc 9157), Part 3.

(w) A paved runway shall be so constructed as to provide good friction
characteristics when the runway is wet.

(x) The surface of a paved runway shall be evaluated when constructed
or resurfaced to determine that the surface friction characteristics achieve the
design objectives.

Note.—Guidance on surface friction characteristics of a new or resurfaced
runway is given in Advisory Circular “Supplementary Guidance Material to
Aerodrome Regulation” (NCAA- AC-ARDO036) Section 8. Additional guidance is
included in the ICAO Airport Services Manual (Doc 9137), Part 2.

() 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

Note.—Guidance on surface friction characteristics of new runway surfaces
is given in Advisory Circular “Supplementary Guidance Material to Aerodrome
Regulation” (NCAA- AC-ARDO036) Section 6. Additional guidance is included in
the ICAO Airport Services Manual (Doc 9137), Part 2.

(z) The average surface texture depth of a new surface shall be not less
than 1.0 mm.

Note 1.—Macrotexture and microtexture are taken into consideration in
order to provide the required surface friction characteristics. Guidance on surface
design is given in Advisory Circular “Supplementary Guidance Material to
Aerodrome Regulation” (NCAA-AC- ARD036), Section 8.

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

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

(aa) 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 ICAO Aerodrome Design Manual (Doc 9157, Part 12.2.3.)

12.2.3.2.—General

Note.—Guidance on characteristics and treatment of runway shoulders is
given in Advisory Circular “Supplementary Guidance Material to Aerodrome
Regulation” (NCAA-AC- ARD036) Section 10, and in the ICAO Aerodrome
Design Manual (Doc 9157), Part 1.
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(a) Runway shoulders shall be provided for a runway where the code
letter is D, E or F.

(b) Width of runway shoulders

For aeroplanes with OMGWS of 9m up to but not including 15m, The
runway shoulders shall extend symmetrically on each side of the runway so that
the overall width of the runway and its shoulders is not less than:

—60m where the code letter is D or E ;

—60m where the code letter is F with two or three-engined aeroplanes ;
and

—75 m where the code letter is F with four (or more) — engined aeroplanes.
(c) Slopes on Runway Shoulders

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

(d) Strength of Runway Shoulders

The portion of a runway shoulder between the runway edge and a distance
of 30m from the runway centreline shall be prepared or constructed so as to be
capable, in the event of an aeroplane running off the runway, of supporting the
aeroplane without inducing structural damage to the aeroplane and of supporting
ground vehicles which may operate on the shoulder.

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

(f) Surface of runway shoulders

A runway shoulder shall be prepared or constructed so as to resist erosion
and the ingestion of the surface material by aeroplane engines.

(¢) Runway shoulders for code letter F aeroplanes shall be paved to a
minimum overall width of runway and shoulder of not less than 60m

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

Runway Turn 12.2.3.3.—General

Pads . . .
(a) 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).

Ficure 3- 1. TypricaL TURN PAD LAYOUT
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(b) Where the end of a runway is not served by a taxiway or a taxiway
turnaround and where the code letter is A, B or C, a runway turn pad shall be
provided to facilitate a 180-degree turn of aeroplanes.

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

Note 2.—Guidance on the design of the runway turn pads is available in the
Aerodrome Design Manual (Doc 9157), Part 1. Guidance on taxiway turnaround as
an alternate facility is available in the Aerodrome Design Manual (Doc 9157) Part 2.

(¢) The runway turn pad shall be located on either the left or right side of
the runway and adjoining the runway pavement at both ends of the runway and
at some intermediate locations.

Note.—The initiation of the turn would be facilitated by locating the turn
pad on the left side of the runway, since the left seat is the normal position of the
pilot- in-command.

(d) The intersection angle of the runway turn pad with the runway shall
not exceed 30 degrees.

(e) The nose wheel steering angle to be used in the design of the runway
turn pad shall not exceed 45 degrees.

(f) 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 :

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

SLoPEs oN Runway TurN PaDs

OMGWS
Up to but not 4.5 mup to but not 6 mup to butnot 9 mup to but not
including 4.5 m meluding 6 m mcluding 9 m inecluding 15 m
Clearance 1.50 m 2.25m 3mfor 4 m® 4m

If the turn pad is intended to be used by aeroplanes with a wheel base less than 18 m.
If the nirn pad is intended to be used by aeroplanes with a wheel base equal 1o or
ereater than 18 m.

(¢) The 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.

(h) Strength of Runway Turn Pads

The strength of a runway turn pad shall be at least equal to that of the
adjoining runway which it serves, due consideration being given to the fact that
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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 tyres during turning manoeuvres.

(i) Surface of Runway Turn Pads

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

() The surface of a runway turn pad shall be so constructed or resurfaced
as to provide good surface friction characteristics at least equal to that of the
adjoining runway

(k) Shoulders for Runway Turn Pads

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

Note.—As a minimum, the width of the shoulders would need to cover the
outer engine of the most demanding aeroplane and thus may be wider than the
associated runway shoulders.

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

12.2.3.4.—General
(a) A runway and any associated stop ways shall be included in a strip.
(b) Length of Runway Strips

A strip shall extend before the threshold and beyond the end of the runway
or stop way for a distance of at least :

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

—60m where the code number is 1 and the runway is an instrument one ; and
—30m where the code number is 1 and the runway is a non-instrument one.
(c) Width of Runway Strips

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

—140m where the code number is 3 or 4 ; and
—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.



(d) Astrip including a non-precision approach runway shall extend laterally
to a distance of at least :

—140m where the code number is 3 or 4 ; and
—70m 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.

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

—75m where the code number is 3 or 4 ;
—40m where the code number is 2 ; and

—30m where the code number is 1.
Objects on Runway Strips

Note.—See section 12.2.9.9 of this Part for information regarding siting
and construction of equipment and installations on runway strips.

(f) An object situated on a runway strip which may endanger aeroplanes
shall be regarded as an obstacle and shall, as far as practicable, be removed.

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

Note 2.—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 12.2.3.4(p)

Note 3.—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. Procedures on wildlife
management are specified in Advisory Circular NCAA-AC-ARDO012 (Wildlife Strike
Hazard Management). Further Guidance can be found in the Airport Services
Manual (Doc 9137), Part 3.

(g) No fixed object, other than visual aids required for air navigation or
those required for aircraft safety purposes and which must be sited on the
runway strip and satisfying the relevant frangibility requirement in Section 5 of
this Part 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. No
mobile object shall be permitted on this part of the runway strip during the use
of the runway for landing or take-off.

Note.—See Section 4, section 12.2.4.1, for characteristics of inner
transitional surfaces.
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(h) Grading of Runway Strips

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

—75m where the code number is 3 or 4 ; and
—40m 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 Advisory Circular
“Supplementary Guidance Material to Aerodrome Regulation” (NCAA-AC-
ARDO036), Section 10.

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

—75m where the code number is 3 or 4 ;
—40m where the code number is 2 ; and
— 30 m where the code number is 1 ;

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.

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

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

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

Note 2.—Guidance on protection against acroplane engine blast is available
in the Aerodrome Design Manual (Doc 9157), Part 2.

(/) Where the areas in 12.2.3.4(k) have paved surfaces, they shall be able
to withstand the occasional passage of the critical aeroplane for runway pavement
design.

Slopes on Runway Strips
(m) 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.



(n) Longitudinal Slope Changes

Slope changes on that portion of a strip to be graded shall be as gradual as
abrupt changes or sudden reversals of slopes avoided.

(0) 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 shall not exceed:

—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 3m outward from
the runway, shoulder or stop way edge shall be negative as measured in the
direction away from the runway and may be as great as 5 per cent.

() The transverse slopes of any portion of 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. 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 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.

(q) Strength of Runway Strips

That portion of a strip of an instrument runway within a distance of at least :
—75m where the code number is 3 or 4 ; and

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

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

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

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

—75m where the code number is 3 or 4 ;
—40m where the code number is 2 ; and
—30m where the code number is 1 ;

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

12.2.3.5.—(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 Advisory Circular
“Supplementary Guidance Material to Aerodrome Regulation” (NCAA-AC-
ARDO036) Section 11.

(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.

(¢) Dimensions of Runway End Safety Areas

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

— the code number is 3 or 4 ; and
— the code number is 1 or 2 and the runway is an instrument one

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

Note.—Guidance on arresting systems is given in Advisory Circular
“Supplementary Guidance Material to Aerodrome Regulation” (NCAA-AC-
ARDO036) Section 1.

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

(e) The width of a runway end safety area shall, be equal to that of the
graded portion of the associated runway strip.

Objects on Runway End Safety Areas

Note.—See section 12.2.9.9 of this Part for information regarding siting
and construction of equipment and installations on runway end safety areas.

(f) An object situated on a runway end safety area which may endanger
aeroplanes shall be regarded as an obstacle and shall be removed.

(g) Clearing and Grading of Runway End Safety Areas

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

Note.—The surface of the ground in the runway end safety area does not
need to be prepared to the same quality as the runway strip. See, however,
section 12.2.3.5(k) of this Part.



Slopes on Runway End Safety Areas
(h) General

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

(i) 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
and abrupt changes or sudden reversals of slopes avoided.

(/) 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
shall be as gradual as practicable.

(k) 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 fire
fighting vehicles as required in sections 12.2.9.2.30 to 12.2.9.2.32. of this Part.

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

12.2.3.6.—Note.—The inclusion of detailed specifications for clearways
in this section is not intended to imply that a clearway has to be provided.
Advisory Circular “Supplementary Guidance Material to Aerodrome Regulation”
(NCAA-AC-ARDO036), Section 2 provides information on the use of clearways.

(a) Location of Clearways
The origin of a clearway shall be at the end of the take-off run available.
(b) 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:

(1) 75 m for instrument runways ; and
(2) half of the width of the runway strip for non-instrument runways.
(d) Slopes on Clearways

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

(1) is perpendicular to the vertical plane containing the runway centre
line ; and
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(2) passes through a point located on the runway centre line at the end of
the take-off run available.

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

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

Objects on clearways

Note.—See section 12.2.9.9 of this Part for information regarding siting
and construction of equipment and installations on clearways.

(f) An object situated on a clearway which may endanger aeroplanes in
the air shall be regarded as an obstacle and shall be removed.

12.2.3.7.—Note.—The inclusion of detailed specifications for stopways
in this section is not intended to imply that a stopway has to be provided. Advisory
Circular “Supplementary Guidance Material to Aerodrome Regulation” (NCAA-
AC-ARDO036), Section 2 provides information on the use of stopways.

(a) Width of Stopways
A stop way shall have the same width as the runway with which it is associated.
(b) 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 sections 12.2.3.1(m) to
12.2.3.1(s) of this Regulation for the runway with which the stopway is associated
except that:

(1) the limitation in section 12.2.3.1(n) of this Part 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

(2) 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.

(c) 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.



Note.—Advisory Circular “Supplementary Guidance Material to Aerodrome
Regulation” (NCAA-AC-ARDO036), Section 2 presents guidance relative to the
support capability of a stopway.

(d) Surface of Stopways

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

12.2.3.8.—General

(a) Aradio altimeter operating area shall be established in the pre-threshold
area of a precision approach runway.

(b) Length of the Area

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

(c) Width of the Area

A radio altimeter operating area shall extend laterally, on each side of the
extended centre line of the runway, to a distance of 60m, except that, when
special circumstances so warrant, the distance may be reduced to no less than
30m if an aeronautical study indicates that such reduction would not affect the
safety of operations of aircraft.

(d) Longitudinal Slope Changes

On a radio altimeter operating area, slope changes shall be avoided or kept
to a minimum. Where slope changes cannot be avoided, the slope changes shall
be as gradual and abrupt changes or sudden reversals of slopes avoided. The rate
of change between two consecutive slopes shall not exceed 2 per cent per 30m.

Note.—Guidance on radio altimeter operating area is given in, Advisory
Circular “Supplementary Guidance Material to Aerodrome Regulation” (NCAA-
AC-ARDO036), Section 4.3 and in the ICAO Manual of All-Weather Operations,
(Doc 9365), Section 5.2. Guidance on the use of radio altimeter is given in the
PANS- OPS, Volume 2, Part 2, Section L.

12.2.3.9.—Note I.—Unless otherwise indicated the requirements in this
section are applicable to all types of taxiways.

Note 2.—Advisory Circular “Supplementary Guidance Material to Aerodrome
Regulation” (NCAA-AC-ARDO036) Section 23 for specific taxiway design guidance
which may assist in the prevention of runway incursions when developing a new
taxiway or improving existing ones with a known runway incursion safety risk.

(a) General

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

Note.—Guidance on layout and standardised nomenclature of taxiways is
given in the ICAO Aerodrome Design Manual (Doc 9157), Part 2.
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(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 :

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

OMGWS
Up to but not 4.5 mup to but not 6 mup to butnot 9 mup to but not
including 4.5 m including 6 m including 9 m eluding 15 m
Clearance 1.50m 225m Im*Por4mt 4m

On straight portions.

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

& Oncurved portions if the taxnvay is intended to be used by aeroplanes with a wheel base equal to
or greater than 18 .

(d) Width of Taxiways

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

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

OMGWS
Up to but not 45 muptobutnot 6 muptobutnot 9 mup to but not
meluding 4.5 m  including 6 m including 9 m meluding 15 m
Taxiway width 7.5m 105m 15m 23m

(e) Taxiway curves

Changes in direction of taxiways shall be as few and small as possible.
The radii of the curves shall be compatible with the maneuvering capability and
normal taxiing speeds of the aeroplanes for which the taxiway is intended. The
design of the curve shall be such that, when the cockpit of the aeroplane remains
over the taxiway centre line markings, the clearance distance between the outer
main wheels of the aeroplane and the edge of the taxiway shall not be less than
those specified in 12.2.3.9(¢).

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

Note 2.—The location of taxiway centre line markings and lights is specified
in 12.2.5.2(h)(6) and 12.2.5.3(0)(11) of these Regulations.



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

Location of taxiway centre line:|

Taxiway ‘ ’5}_ _l

Minimum wheel

Extra taxiway

The figure shows an example of taxiway widening to
achieve the specified wheel clearances on taxiway curves
(see 12.2 3.9(e)). Guidance material on suitable dimen-

FIGURE 3- 2 Taxiway CURVE

(f) Junctions and Intersections

To facilitate the movement of aeroplanes, fillets shall be provided at junctions
and intersections of taxiways with runways, aprons and other taxiways. The
design of the fillets shall ensure that the minimum wheel clearances specified in
section 12.2.7.2(i)(3) are maintained when aeroplanes are manoeuvring through
the junctions or intersections.

Note.—Consideration will have to be given to the aeroplane datum length
when designing fillets. Guidance on the design of fillets and the definition of the
term aeroplane datum length are given in the ICAO Aerodrome Design Manual
(Doc 9157), Part 2.

(g) Taxiway Minimum Separation Distances

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

Note 1.—Guidance on factors which may be considered in the aeronautical
study is given in the ICAO 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 ICAO Annex 10, Volume I - Radio Navigation Aids,
Attachments C and G (respectively).
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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 ICAO
Aerodrome Design Manual (Doc 9157), Part 2.

Note 4.—The separation distance between the centre line of an aircraft
stand taxi-lane and an object shown in Table 3-1, column 12, may need to be
increased when jet exhaust wake velocity may cause hazardous conditions for
ground servicing.

Slopes on Taxiways

(h) Longitudinal Slopes

The longitudinal slope of a taxiway shall not exceed :

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

(7) 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.
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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.

(j) Sight Distance

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

— 3m above the taxiway, it will be possible to see the whole surface of the
taxiway for a distance of at least 300 m from that point, where the code letter
isC,D,EorF;

— 2m 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

— 1.5m 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.

(k) 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 section 12.2.3.13(d) of this Part regarding transverse slopes
on an aircraft stand taxi-lane.

() Strength of Taxiways

The strength of a taxiway shall be at least equal to that of the runway it
serves, due consideration being given to the fact that a taxiway will be subjected
to a greater density of traffic and, as a result of slow moving and 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 ICAO Aerodrome Design Manual (Doc 9157), Part 3.

(m) Surface of Taxiways

The surface of a taxiway shall not have irregularities that cause damage to
aeroplane structures.

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

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



Rapid Exit Taxiways

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

(o) A rapid exit taxiway shall be designed with a radius of turn-off curve
of at least :

— 550 m where the code number is 3 or 4 ; and
— 275 m where the code number is 1 or 2 ;

to enable exit speeds under wet conditions of :

— 93 km/h where the code number is 3 or 4 ; and
— 65 km/h where the code number is 1 or 2.

Note.—The locations of rapid exit taxiways along a runway are based on
several criteria described in the ICAO Aerodrome Design Manual (Doc 9157),
Part 2, in addition to different speed criteria.

(p) The radius of the fillet on the inside of the curve at a rapid exit taxiway
shall be sufficient to provide a widened taxiway throat in order to facilitate early
recognition of the entrance and turn-off onto the taxiway.

(g9) Arapid exit taxiway shall include a straight distance after the turn-off
curve sufficient for an exiting aircraft to come to a full stop clear of any intersecting
taxiway.

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

Ficure 3-3 Rarip Exit TAXiwAy
(s) Taxiways on Bridges

The width of that portion of a taxiway bridge capable of supporting
aeroplanes, as measured perpendicularly to the taxiway centre line, shall not be
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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 fire fighting 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.

(u) 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 aeroplanes
approaching the bridge.

12.2.3.10.—Note.— Guidance on characteristics of taxiway shoulders and
on shoulder treatment is given in the ICAO Aerodrome Design Manual (Doc
9157), Part 2.

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

— 44m where the code letter is F ;
— 38m where the code letter is E ;
— 34m where the code letter is D ; and
— 25m where the code letter is C.

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

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

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

(a) General

A taxiway, other than an aircraft stand taxi-lane, shall be included in a
strip.

(b) 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 of these Regulations.

Objects on Taxiway Strips

Note.—See section 12.2.9.9 of this Part for information regarding siting
and construction of equipment and installations on taxiway strips.



(¢) The taxiway strip shall provide an area clear of objects which may
endanger taxiing aeroplanes.

Note 1.—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), Part 2.

Note 2.—Where open-air or covered storm water conveyances are installed,
consideration will have to be given to ensure that their structure do not extend
above the surrounding ground so as not to be considered an obstacle. See also
Note 1 to 12.2.3.11(f)

Note 3.—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 Advisory Circular, Wildlife Strike Hazard
Management (NCAA-AC-ARDO12).

(d) 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:

— 10.25m where the OMGWS is up to but not including 4.5m
— 11m where the OMGWS is 4.5m up to but not including 6m
— 12.40m where the OMGWS is 6m up to but not including 9m

— 18.50m where the OMGWS is 9m up to but not including 15m, where
the code letter is D

— 19m where the OMGWS is 9m up to but not including 15m, where the
code letter is E

— 22m where the OMGWS is 9m up to but not including 15m, where the
code letter is F

Note.—Guidance on width of the graded portion of a taxiway is given in
the Aerodrome Design Manual (Doc 9157), Part 2.

(e) Slopes on Taxiway Strips

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

— 2.5 per cent for strips where the code letter is C, D, E or F; and
— 3 per cent for strips of taxiways where the code letter is A or B;

the upward slope being measured with reference to the transverse slope of
the adjacent taxiway surface and not the horizontal. The downward transverse
slope shall not exceed 5 per cent measured with reference to the horizontal.
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(f) 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 take into account
the location of open-air storm water conveyances within the non-graded portion
of a taxiway strip.

12.2.3.12.—General

(a) Holding bay(s) shall be provided when the traffic density is medium or heavy.
(b) A runway-holding position or positions shall be established :

(1) on the taxiway, at the intersection of a taxiway and a runway; and

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

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

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

(e) Aroad-holding position shall be established at an intersection of a road
with a runway.

(f) Location

The distance between a holding bay, runway-holding position established at
a taxiway/runway intersection or road-holding position and the centre line of a
runway shall be in accordance with Table 3-2 of this Part and, in the case of a
precision approach runway, such that a holding aircraft or vehicle will not interfere
with the operation of radio navigation aids or penetrate the inner transitional surface.

Note.—Guidance for the positioning of runway-holding positions is given
in the Aerodrome Design Manual (Doc 9157), Part 2.

(g) Atelevations greater than 700m (2,300 ft) the distance of 90m specified
in Table 3-2 for a precision approach runway code number 4 shall be increased
as follows :

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

(2) elevation in excess of 2,000 m (6,600 ft) and up to 4,000 m (12,320 ft);
13m plus 1.5m for every 100m (330ft) in excess of 2,000 m (6,600 ft) ; and

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



(h) If a holding bay, runway-holding position or road-holding position for
a precision approach runway code number 4 is at a greater elevation compared
to the threshold, the distance, specified in Table 3-2 of this Part shall be further
increased 5 m for every metre the bay or position is higher than the threshold.

(i) The location of a runway-holding position established in accordance
with section 12.2.3.12(c) of this Part shall be such that a holding aircraft or
vehicle will not infringe the obstacle free zone, approach surface, take-off climb

surface or ILS/MLS critical/ sensitive area or interfere with the operation of

radio navigation aids.

TaBLE 3-2—MmNIMUM DISTANCE FROM THE RUNWAY CENTRE LINE TO A HOLDING
Bay, Runway-HoOLDING PosiTioN orR RoAp-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 60m’ | 60m”° 90ma-P| 90oma.b
Precision approach categories 11 and 111 90maP| 90oma.b
Take-off runway 30 m 40 m 75 m 75 m

a. If a holding bay, runway-holding position or road-holding position is at a lower
elevation compared to the threshold, the distance may be decreased 5 m for every
metre the bay or holding position is lower than the threshold, contingent upon not
infringing the inner transitional surface.

b. This distance may need to be increased to avoid interference with radio navigation
aids, particularly the glide path and localizer facilities. Information on critical and
sensitive areas of ILS and MLS is contained in ICAO Annex 10, Volume I,
Attachments C and G to Part I, respectively (See also 12.2.3.12(f) ).

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 7.7 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 part of the tail of 24.6 m and a
nose height of 5.2 m holding at an angle of 45° or more with respect to the runway
centre line, being clear of the obstacle free zone.

Note 3.—For code number 4 where the width of the inner edge of the inner approach
surface is more than 120 m, a distance greater than 90 m may be necessary to ensure that
a holding aircraft is clear of the obstacle free zone. For example, the distance of 100 m is
based on an aircraft with a tail height of 24 m, a distance from the nose to the highest
part of the tail of 62.2 m and a nose height 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.
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12.2.3.13.—(a) General

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

(b) Size of Aprons

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

(c) 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.

(d) Slopes on Aprons

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

(e) On an aircraft stand the maximum slope shall not exceed 1 per cent.
Clearance Distances on Aircraft Stands

(f) 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
A 3m
B 3m
C 4.5m
D 7.5m
E 7.5m
F 7.5m

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

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

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

Note.—On aprons, consideration also has to be given to the provision of
service roads and to manoeuvring and storage area for ground equipment
(See the ICAO Aerodrome Design Manual (Doc 9157), Part 2, for guidance
on storage of ground equipment).



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

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

12.2.3.15 DeE-IcING/ANTI-ICING FAcILITIES (RESERVED)

12.2.4.—Note 1.—The objectives of the specifications in this section are
to define the airspace around aerodromes to be maintained free from obstacles
so as to permit the intended aeroplane operations at the aerodromes to be
conducted safely and to prevent the aerodromes from becoming unusable by the
growth of obstacles around the aerodromes. This is achieved by establishing a
series of obstacle limitation surfaces that define the limits to which objects may
project into the airspace.

Note 2.—Objects which penetrate the obstacle limitation surfaces contained
in this section may in certain circumstances cause an increase in the obstacle
clearance altitude/height for an instrument approach procedure or any associated
visual circling procedure or have other operational impact on flight procedure
design. Criteria for evaluation of obstacles are contained in Procedures for Air
Navigation Services — Aircraft Operations (PANS-OPS) (Doc8168)

Note 3.—The establishment of, and requirements for, an obstacle protection
surface for visual approach slope indicator systems are specified in 12.2.5.3(e)(42)
to 12.2.5.3(e)(46).

12.2.4.1.—Note — See Figure 4-1.
Outer Horizontal Surface

Note.—Guidance on the need to provide an outer horizontal surface and its
characteristics is contained in the Advisory Circular NCAA-AC-ARDO13 (Control
of Obstacles).

Conical Surface

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

(b) Characteristics — The limits of the conical surface shall comprise:

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

(2) anupper 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.
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(d) Inner Horizontal Surface

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

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

Note.—The shape of the inner horizontal surface need not necessarily to

be circular. Guidance on determining the extent of the inner horizontal surface is
contained in the Advisory Circular NCAA-AC-ARDO013 (Control of Obstacles).

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

Note.—Guidance on determining the elevation datum is contained in the
Advisory Circular NCAA-AC-ARDO13 (Control of Obstacles).

(g) Approach Surface

Description — Approach surface. An inclined plane or combination of planes
preceding the threshold.

(h) Characteristics — The limits of the approach surface shall comprise:

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

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

(3) an outer edge parallel to the inner edge; and

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

(i) The elevation of the inner edge shall be equal to the elevation of the
mid-point of the threshold.

() 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.
(k) Inner Approach Surface

Description — Inner approach surface. A rectangular portion of the approach
surface immediately preceding the threshold.

() Characteristics — The limits of the inner approach surface shall comprise:

(1) an inner edge coincident with the location of the inner edge of the
approach surface but of its own specified length;
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7TUDQVLWLRQDO 6XUIDFH

P '"HVFULSWURQVLWLRQDO VXUIDFH $ FRPSOH[ VXUI
RI WKH VWULS DQG SDUW RI WKH VLGH RI WKH DSSURD
DQG RXWZDUGV WR WKH LQQHU KRUL]JRQWDO VXUIDFH

Q &KDUDFWHULVWLFV + 7KH OLPLWYV RI WKH WUDQVI

D ORZHU HGJH EHJLQQLQJ DW WKH LQWHUVHFWLR
VXUIDFH ZLWK WKH LQQHU KRUL]JRQWDO VXUIDFH DQG
DSSURDFK VXUIDFH WR WKH LQQHU HGJH Rl WKH DSS
DORQJ WKH OHQJWK RI WKH VWULS SDUDOOHO WR WK
XSSHU HGJH ORFDWHG LQ WKH SODQH LQ WKH LQQHU

R 7KH HOHYDWLRQ RI D SRLQW RQ WKH ORZHU HGJF

DORQJ WKH VLGH RI WKH DSSURDFK VXUIDFH + HT
DSSURDFK VXUIDFH DW WKDW SRLQW DQG

DORQJ WKH VWULS + HTXDO WR WKH HOHYDWLRQ R
OLQH RI WKH UXQZD\ RU LWV H[WHQVLRQ

IRWHV2 D UHVXOW RI WKH WUDQVLWLRQDO VXUIDI
FXUYHG LI WKH UXQZD\ SURILOH LV FXUYHG RU D SOD
VWUDLIJKW OLQH 7KH LQWHUVHFWLRQ RI WKH WUDQVLW
VXUIDFH ZLOO DOVR EH D FXUYHG RU D VWUDLJKW OLQH
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S 7KH VORSH RI WKH WUDQVLWLRQDO VXUIDFH VKDOO EH P
SODQH DW ULJKW DQJOHV WR WKH FHQWUH OLQH RI WKH UXQZD)

,QQHU 7UDQVLWLRQDO 6XUIDFH

IRWHM LV LQWHQGHG WKDW WKH LQQHU WUDQVLWLRQDO VXU
REVWDFOH OLPLWDWLRQ VXUIDFH IRU QDYLJDWLRQ DLGV DLUFL
PXVW EH QHDU WKH UXQZD\ DQG ZKLFK LV QRW WR EH SHQHWUD
REMHFWV 7KH WUDQVLWLRQDO VXUIDFH GHVFULEHG LQ SDUDJUD
LQWHQGHG WR UHPDLQ DV WKH FRQWUROOLQJ REVWDFOH OLPLWI

T '"HVFULSWIORRHU WUDQVLWLRQDO VXUIDFH $ VXUIDFH VLP
WUDQVLWLRQDO VXUIDFH EXW FORVHU WR WKH UXQZzZD\

U&KDUDFWHIKHNWWLPYWY RI DQ LOQHU WUDQVLWLRQDO VXUIDFH

D ORZHU HGJH EHJLQQLQJ DW WKH HQG RI WKH LQQHU DS
HIWHQGLQJ GRZQ WKH VLGH RI WKH LQQHU DSSURDFK VXUIDFF
WKDW VXUIDFH ITURP WKHUH DORQJ WKH VWULS SDUDOOHO WR
LQQHU HGJH RI WKH EDONHG ODQGLQJ VXUIDFH DQG IURP WKF
EDONHG ODQGLQJ VXUIDFH WR WKH SRLQW ZKHUH WKH VLGH LQV
VXUIDFH DQG

DQ XSSHU HGJH ORFDWHG LQ WKH SODQH RI WKH LQQHU K
V 7KH HOHYDWLRQ RI D SRLQW RQ WKH ORZHU HGJH VKDOO |

DORQJ WKH VLGH RI WKH LQQHU DSSURDFK VXUIDFH DQG EL
HTXDO WR WKH HOHYDWLRQ RI WKH SDUWLFXODU VXUIDFH DW W

DORQJ WKH VWULS £+ HTXDO WR WKH HOHYDWLRQ RI WKH Q
OLQH RI WKH UXQZD\ RU LWV H[WHQVLRQ

IRWHV2D UHVXOW RI WKH LQQHU WUDQVLWLRQDO VXUIDFH LC
FXUYHG LI WKH UXQZD\ SURILOH LV FXUYHG RU D SODQH LI WKH U
OLQH 7KH LOQWHUVHFWLRQ RI WKH LQQHU WUDQVLWLRQDO VXUI
VXUIDFH ZLOO DOVR EH D FXUYHG RU D VWUDLJKW OLQH GHSHQUC

W 7KH VORSH RI LQQHU WUDQVLWLRQDO VXUIDFH VKDOO EH
SODQH DW ULJKW DQJOHV WR WKH FHOQWUH OLQH RI WKH UXQZD)

X %DONHG /DQGLQJ 6XUIDFH

'"HVFULS WDFOQNHG ODQGLQJ VXUIDFH $Q LQFOLQHG SODQH ORFI
GLVWDQFH DIWHU WKH WKUHVKROG H[WHQGLQJ EHWZHHQ WKH L

Y & KDUDFWHUKWWLPYWY RI WKH EDONHG ODQGLQJ VXUIDFH VK

DQ LQQHU HGJH KRULJRQWDO DQG SHUSHQGLFXODU WR W
UXQZD\ DQG ORFDWHG DW D VSHFLILHG GLVWDQFH DIWHU WKH

WZR VLGHV RULJLQDWLQJ DW WKH HQGV RI WKH LQQHU HGJH
DW D VSHFLILHG UDWH IURP WKH YHUWLFDO SODQH FRQWDLQLI
UXQZD\ DQG

DQ RXWHU HGJH SDUDOOHO WR WKH LQQHU HGJH DQG ORF
LQQHU KRUL]RQWDO VXUIDFH
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Z 7KH HOHYDWLRQ RI WKH LQQHU HGJH VKDOO EH
UXQZD\ FHQWUH OLQH DW WKH ORFDWLRQ RI WKH LQQH

[ 7KH VORSH Rl WKH EDONHG ODQGLQJ VXUIDFH VKD
SODQH FRQWDLQLQJ WKH FHQWUH OLQH RI WKH UXQZD\

\ 7DNH 211 &0OLPE 6XUIDFH

'"HVFULSWDR® RIl| FOLPE VXUIDFH $Q LQFOLQHG SOD(
VXUIDFH EH\RQG WKH HQG RI D UXQZD\ RU FOHDUZD\

] &KDUDFWHUKNWLPYWY RI WKH WDNH RII FOLPE VXUI

DQ LQQHU HGJH KRUL]JRQWDO DQG SHUSHQGLFXO
UXQZD\ DQG ORFDWHG HLWKHU DW D VSHFLILHG GLVWD
RU DW WKH HQG RI WKH FOHDUZD\ ZKHQ VXFK LV SUR
WKH VSHFLILHG GLVWDQFH

WZR VLGHV RULJLQDWLQJ DW WKH HQGV RI WKH L
Dw D VSHFLILHG UDWH IURP WKH WDNH RII WUDFN W
FROQOWLQXLQJ WKHUHDIWHU DW WKDW ZLGWK IRU WKH L
RIl FOLPE VXUIDFH DQG

DQ RXWHU HGJH KRUL]JRQWDO DQG SHUSHQGLFXC
WUDFN

D 7KH HOHYDWLRQ RI WKH LQQHU HGJH VKDOO EH F
WKH UXQZD\ FHQWUH OLQH EHWZHHQ WKH HQG RI WKH U
WKDW ZKHQ D FOHDUZD\ LV SURYLGHG WKH HOHYDWLRQ
RQ WKH JURXQG RQ WKH FHQWUH OLQH RI WKH FOHDUZ

E ,Q WKH FDVH RI D VWUDLJKW WDNH RIl ITOLJKW ST
FOLPE VXUIDFH VKDOO EH PHDVXUHG LQ WKH YHUWLFDO
WKH UXQZD\

F ,Q WKH FDVH RI D WDNH RIlI IOLJKW SDWK LQYROY
VXUIDFH VKDOO EH D FRPSOH[ VXUIDFH FRQWDLQLQJ Wt
OLQH DQG WKH VORSH RI WKH FHQWUH OLQH VKDOO EH
RIl IOLJKW SDWK

IRWHAKH UHTXLUHPHQWY IRU REVWDFOH OLPLYV

[LPLWDWLHSHFLILHG RQ WKH EDVLV RI WKH LQWHQGHG XVH RI D

5HTXLUH
PHQWYV

DQG W\SH RI DSSURDFK DQG DUH LQWHQGHG WR EH DS
WKH UXQZD\ ,Q FDVH ZKHUH RSHUDWLRQV DUH FRQGXF
RI D UXQZD\ WKHQ WKH IXQFWLRQ RI FHUWDLQ VXUIDF
PRUH VWULQJHQW UHTXLUHPHQWY Rl DQRWKHU ORZHU
1RQ ,QVWUXPHQW 5XQZD\V

D 7KH IROORZLQJ REVWDFOH OLPLWDWLRQ VXUIDF#
QRQ LQVWUXPHQW UXQZD\

&RQLFDO VXUIDFH
LQQHU KRUL]JRQWDO VXUIDFH
DSSURDFK VXUIDFH DQG
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WUDQVLWLRQDO VXUIDFHV

E 7KH KHLJKWV DQG VORSHV RI WKH VXUIDFHVY VKDOO QRW
WKHLU RWKHU GLPHQVLRQV QRW OHVV WKDQ WKRVH VSHFLILHG

F 1HZ REMHFWYV RU H[WHQVLRQV RI H[LVWLQJ REMHFWYV VKL
DERYH DQ DSSURDFK RU WUDQVLWLRQDO VXUIDFH H[FHSW ZKHQ W
ZRXOG EH VKLHOGHG E\ DQ H[LVWLQJ LPPRYDEOH REMHFW

IRWKBLLUFXPVWDQFHY LQ ZKLFK WKH VKLHOGLQJ SULQFLSOH P
DSSOLHG DUH GHVFULEHG LQ WKH ,&%$2 $LUSRUW 6HUYLFHV 0DQX

G 1HZ REMHFWV RU H[WHQVLRQV RI H[LVWLQJ REMHFWYV VKT
DERYH WKH FRQLFDO VXUIDFH RU LQQHU KRUL]JRQWDO VXUIDFH H
RI WKH $XWKRULW\ WKH REMHFW ZRXOG EH VKLHOGHG E\ DQ HJL
RU DIWHU DHURQDXWLFDO VWXG\ LW LV GHWHUPLQHG WKDW WK
DIlHFW WKH VDIHW\ RU VLIJQLILFDQWO\ DIITHFW WKH UHJXODULW\

H ([LVWLQJ REMHFWY DERYH DQ\ RI WKHODVXUIDFHVY UHTXLUHG
RI WKLV 3DUwW VKDOO DV IDU DV SUDFWLFDEOH EH UHPRYHG HI[FH
WKH $XWKRULW\ WKH REMHFW LV VKLHOGHG E\ DQ H[LVWLQJ LF
DHURQDXWLFDO VWXG\ LW LV GHWHUPLQHG WKDW WKH REMHFW
VDIHW\ RU VLIJQLILFDQWO\ DIITHFW WKH UHJXODULW\ RI RSHUDWLI

1IRWPHHFDXVH RI WUDQVYHUVH RU ORQJLWXGLQDO VORSHV R(
FDVHV WKH LQQHU HGJH RU SRUWLRQV RI WKH LQQHU HGJH RI W
EH EHORZ WKH FRUUHVSRQGLQJ HOHYDWLRQ RI WKH VWULS ,W L
EH JUDGHG WR FRQIRUP ZLWK WKH LQQHU HGJH RI WKH DSSUR
LQWHQGHG WKDW WHUUDLQ RU REMHFWV ZKLFK DUH DERYH WK
WKH HQG RI WKH VWULS EXW EHORZ WKH OHYHO RI WKH VWUL!
FRQVLGHUHG WKH\ PD\ HQGDQJHU DHURSODQHYV

Il  ,Q FRQVLGHULQJ SURSRVHG FRQVWUXFWLRQ DFFRXQW V|
SRVVLEOH IXWXUH GHYHORSPHQW RI DQ LQVWUXPHQW UXQZD\ DQ
IRU PRUH VWULQJHQW REVWDFOH OLPLWDWLRQ VXUIDFHV

J 1RQ B3UHFLVLRQ $SSURDFK 5XQZD\V

7KH IROORZLQJ REVWDFOH OLPLWDWLRQ VXUIDFHVY VKDOO EH
SUHFLVLRQ DSSURDFK UXQZzZD\

2 §RQLFDO VXUIDFH

2 LQQHU KRULJRQWDO VXUIDFH
2 DSSURDFK VXUIDFH DQG

2 WUDQVLWLRQDO VXUIDFHYV

K 7KH KHLIJKWYVY DQG VORSHV RI WKH VXUIDFHVY VKDOO QRW
WKHLU RWKHU GLPHQVLRQV QRW OHVV WKDQ WKRVH VSHFLILHC
H[FHSW LQ WKH FDVH RI WKH KRUL]JRQWDO YHFWLRQ RI WKH DSSUF

L 7KH DSSURDFK VXUIDFH VKDOO EH KRUL]JRQWDO EH\RQG Wk
SHU PHOR®H LQWHUVHFWYV



%

D KRULJRQWDO SODQH P DERYH WKH WKUHVKRO

WKH KRULIRQWDO SODQH SDVVLQJ WKURXJK WKH
WKH REVWDFOH FOHDUDQFH DOWLWXGH KHLJKW 2&$ +

T$%1( 2' 0(16,21681' 623(62) 2%67$&/(/,0,7$7,2185)$&(6



%
IRWBHH &LUFXODUV DQG 6HFWLRQ RI WKH 3%$16 $HUR

1&$% $& $5° IRU IXUWKHU LQIRUPDWLRQ
M 1HZ REMHFWV RU H[WHQVLRQV RI H[LVWLQJ REMHFWYV VKL
DERYH DQ DSSURDFK VXUIDFH ZLWKLQ P RI WKH LQQHU HGJH F

VXUIDFH HIFHSW ZKHQ WKH QHZ REMHFW RU HIWHQVLRQ ZRXOG E
LPPRYDEOH REMHFW

IRWHBILPUFXPVWDQFHY LQ ZKLFK WKH VKLHOGLQJ SULQFLSOH P
DSSOLHG DUH GHVFULEHG LQ WKH $GYLVRU\ &LUFXODU 1&%$%$ $& $
2EVWDFOHYV

N 1HZ REMHFWV RU H[WHQVLRQV RI H[LVWLQJ REMHFWYV VKL
DERYH WKH DSSURDFK VXUIDFH EH\RQG P ITURP WKH LQQHU 1
VXUIDFH RU LQQHU KRUL]JRQWDO VXUIDFH H[FHSW ZKHQ WKH REM
DQ H[LVWLQJ LPPRYDEOH REMHFW RU DIWHU DHURQDXWLFDO VW
REMHFW ZRXOG QRW DGYHUVHO\ DIIHFW WKH VDIHW\ RI DHURSO

O ([LVWLQJ REMHFWV DERYH DQ\ RI WKH VXUIDFHV UHTXLU
VKDOO DV IDU DV SUDFWLFDEOH EH UHPRYHG H[FHSW ZKHQ WKH
H[LVWLQJ LPPRYDEOH REMHFW RU DIWHU DHURQDXWLFDO VWXG
REMHFW ZRXOG QRW DGYHUVHO\ DIIHFW WKH VDIHW\ RI DHURSO

1IRWPHRFDXVH Rl WKH WUDQVYHUVH RU ORQJLWXGLQDO VORSH
FDVHV WKH LQQHU HGJH RU SRUWLRQV Rl WKH LQQHU HGJH RI W
EH EHORZ WKH FRUUHVSRQGLQJ HOHYDWLRQ RI WKH VWULS ,W L
EH JUDGHG WR FRQIRUP ZLWK WKH LQQHU HGJH RI WKH DSSUR
LQWHQGHG WKDW WHUUDLQ RU REMHFWV ZKLFK DUH DERYH WK
WKH HQG RI WKH VWULS EXW EHORZ WKH OHYHO RI WKH VWUL:
FRQVLGHUHG WKH\ PD\ HQGDQJHU DHURSODQHYV

SBUHFLVLRQ $SSURDFK 5XQzZD\V

IRWH6HH VHFWLRQ IRU LQIRUPDWLRQ UHJDUGLQJ VLWLQJ I
RI HTXLSPHQW DQG LQVWDOODWLRQV RQ RSHUDWLRQDO DUHDYV

IRWH*XBEGDQFH RQ REVWDFOH OLPLWDWLRQ VXUIDFHV IRU SU
UXQZD\V LV JLYHQ LQ WKH $GYLVRU\ &LUFXODU 1&%$%$ $& $5° &RQW

P 7KH IROORZLQJ REVWDFOH OLPLWDWLRQ VXUIDFHV VKDOC
SUHFLVLRQ DSSURDFK UXQZD\ FDWHJRU\ ,

2 FRQLFDO VXUIDFH

2 LQQHU KRUL]JRQWDO VXUIDFH
2 DSSURDFK VXUIDFH DQG

2 WUDQVLWLRQDO VXUIDFHYV

Q 7KH IROORZLQJ REVWDFOH OLPLWDWLRQ VXUIDFHV VKDOC
SUHFLVLRQ DSSURDFK UXQzZD\ FDWHJRU\ ,

2 LQQHU DSSURDFK VXUIDFH
2 LQQHU WUDQVLWLRQDO VXUIDFHV DQG



2 EDONHG ODQGLQJ VXUIDFH

R 7KH IROORZLQJ REVWDFOH OLPLWDWLRQ VXUIDFt}
SUHFLVLRQ DSSURDFK UXQzZD\ FDWHJRU\ ,, RU ,,,

2 §RQLFDO VXUIDFH

2 LQQHU KRUL]JRQWDO VXUIDFH

2 DSSURDFK VXUIDFH DQG LQQHU DSSURDFK VXUIDF}
2 WUDQVLWLRQDO VXUIDFHV

2 LQQHU WUDQVLWLRQDO VXUIDFHV DQG

2 EDONHG ODQGLQJ VXUIDFH

S 7KH KHLJKWYVY DQG VORSHV RI WKH VXUIDFHV VKD
WKHLU RWKHU GLPHQVLRQV QRW OHVV WKDQ WKRVH V¢
FDVH RI WKH KRULIRQWDO VHFWLRQ RI WKH DSSURDFK V

T 7KH DSSURDFK VXUIDFH VKDOO EH KRUL]JRQWDO
WKHSHU PHOR®H LQWHUVHFWYV

D KRULIRQWDO SODQH P DERYH WKH WKUHVKRO

WKH KRULIRQWDO SODQH SDVVLQJ WKURXJK WKH
WKH REVWDFOH FOHDUDQFH OLPLW ZKLFKHYHU LV W|

U J)LIHG REMHFWV VKDOO QRW EH SHUPLWWHG DERY
WKH LQQHU WUDQVLWLRQDO VXUIDFH RU WKH EDONHG
REMHFWV ZKLFK EHFDXVH RI WKHLU IXQFWLRQ PXVW E|
REMHFWV VKDOO QRW EH SHUPLWWHG DERYH WKHVH VX
IRU ODQGLQJ

V 1HZ REMHFWYV RU H[WHQVLRQV RI HI[LVWLQJ REMF
DERYH DQ DSSURDFK VXUIDFH RU D WUDQVLWLRQDO VXI
RI WKH $XWKRULW\ WKH QHZ REMHFW RU H[WHQVLRQ Z
LPPRYDEOH REMHFW

IRWHBLPUFXPVWDQFHY LQ ZKLFK WKH VKLHOGLQJ SULC
DSSOLHG DUH GHVFULEHG LQ WKH $GYLVRU\ &LUFXODU
2EVWDFOHYV

Wi1HZ REMHFWV RU H[WHQVLRQV RI H[LVWLQJ REMHI
DERYH WKH FRQLFDO VXUIDFH DQG WKH LQQHU KRUL]R(
RSLQLRQ RI WKH $XWKRULW\ DQ REMHFW ZRXOG EH VKL
REMHFW RU DIWHU DHURQDXWLFDO VWXG\ LW LV GHW
DGYHUVHO\ DIITHFW WKH VDIHW\ RI DHURSODQH RSHUDW

X ([LVWLQJ REMHFWYV DERYH DQ DSSURDFK VXUIDFH
FRQLFDO VXUIDFH DQG LQQHU KRUL]JRQWDO VXUIDFH VKL
HIFHSW ZKHQ LQ WKH RSLQLRQ RI WKH $XWKRULW\ DQ
LPPRYDEOH REMHFW RU DIWHU DHURQDXWLFDO VWXG\
ZRXOG QRW DGYHUVHO\ DIIHFW WKH VDIHW\ RI DHURSO|

1IRWPBHHFDXVH RI WUDQVYHUVH RU ORQJLWXGLQDO V<
FDVHV WKH LQQHU HGJH RU SRUWLRQV Rl WKH LQQHU H



%

EH EHORZ WKH FRUUHVSRQGLQJ HOHYDWLRQ RI WKH VWULS ,W L
EH JUDGHG WR FRQIRUP ZLWK WKH LQQHU HGJH RI WKH DSSUR
LQWHQGHG WKDW WHUUDLQ RU REMHFWV ZKLFK DUH DERYH WK
WKH HQG RI WKH VWULS EXW EHORZ WKH OHYHO RI WKH VWUL:
FRQVLGHUHG WKH\ PD\ HQGDQJHU DHURSODQHYV

5XQzZD\V OHDQW IRU 7DNH 211

Y 7KH IROORZLQJ REVWDFOH OLPLWDWLRQ VXUIDFH VKDOO
UXQzZD\ PHDQW IRU WDNH RIl FOLPE VXUIDFH

Z T7TKH GLPHQVLRQV RI WKH VXUIDFH VKDOO EH QRW OHVV W
VSHFLILHG LQ 7DEOH RI WKLV 3DUW H[FHSW WKDW D OHVVHU
WKH WDNH RII FOLPE VXUIDFH ZKHUH VXFK OHVVHU OHQJWK ZR:
SURFHGXUDO PHDVXUHVY DGRSWHG WR JRYHUQ WKH RXWZDUG 10

[ 7KH RSHUDWLRQDO FKDUDFWHULVWLFV RI DHURSODQHYV IR
LOQWHQGHG VKDOO EH HIDPLQHG WR VHH LI LW LV GHVLUDEOH WR
7TDEOH Rl WKLV 3DUW ZKHQ FULWLFDO RSHUDWLQJ FRQGLWLR
WKH VSHFLILHG VORSH LV UHGXFHG FRUUHVSRQGLQJ DGMXVWP
RIl FOLPE VXUIDFH VKDOO EH PDGH VR DV WR SURYLGH SURWHFYV

IRWHKHQ ORFDO FRQGLWLRQV GLIIHU ZLGHO\ IURP VHD OH
DWPRVSKHULF FRQGLWLRQV LW PD\ EH DGYLVDEOH IRU WKH VOF
Rl WKLV 3IDUW WR EH UHGXFHG 7KH GHJUHH RI WKLV UHGXFWLRQ
EHWZHHQ ORFDO FRQGLWLRQV DQG VHD OHYHO VWDQGDUG DWPF
WKH SHUIRUPDQFH FKDUDFWHULVWLFY DQG RSHUDWLRQDO UHTX
IRU ZKLFK WKH UXQZD\ LV LQWHQGHG

\ 1HZ REMHFWV RU H[WHQVLRQV RI H[LVWLQJ REMHFWV VKL
DERYH D WDNH RII FOLPE VXUIDFH H[FHSW ZKHQ LQ WKH RSLQLR
QHZ REMHFW RU HIWHQVLRQ ZRXOG EH VKLHOGHG E\ DQ H[LVWLC

IRWKBIPUFXPVWDQFHYV LQ ZKLFK WKH VKLHOGLQJ SULQFLSOH P
DSSOLHG DUH GHVFULEHG LQ WKH $GYLVRU\ &LUFXODU 1&%$% $& §
2EVWDFOHYV

] .1 QR REMHFW UHDFKHV WKH SHU FHQW WDNH RII FO
REMHFWYVY VKDOO EH OLPLWHG WR SUHVHUYH WKH H[LVWLQJ REVYV
GRZQ WR D VORSH RI SHUFHQW



%

2EMHFWYV

T$%1( 2' 0(16,21681' 623(62) 2%67$&/(/,0,7$7,2185)$&(6

D ([LVWLQJ REMHFWV WKDW H[WHQG DERYH D WDN|
UHPRYHG H[FHSW ZKHQ LQ WKH RSLQLRQ RI WKH $XWKR
HI[LVWLQJ LPPRYDEOH REMHFW RU DIWHU DHURQDXWLF
REMHFW ZRXOG QRW DGYHUVHO\ DIIHFW WKH VDIHW\ RI

IRWPPHFDXVH RI WUDQVYHUVH VORSHY RQ D VWULS R
SRUWLRQV RI WKH LQQHU HGJH RI WKH WDNH RIlI FOLF
FRUUHVSRQGLQJ HOHYDWLRQ RI WKH VWULS RU FOHDUZ
RU FOHDUZD\ EH JUDGHG WR FRQIRUP ZLWK WKH LQQH
VXUIDFH QRU LV LW LOWHQGHG WKDW WHUUDLQ RU RE
FOLPE VXUIDFH EH\RQG WKH HQG RI WKH VWULS RI FOHL
VWULS RU FOHDUZD\ EH UHPRYHG XQOHVV LW LV FRQ
DHURSODQHY 6LPLODU FRQVLGHUDWLRQV DSSO\ DW WK
ZKHUH GLIITHUHQFHY LQ WUDQVYHUVH VORSHV H[LVW

D $UUDQJIJHPHQWYV VKDOO EH PDGH WR HQDEO

2XWVLGH WIRHQVXOWHG FRQFHUQLQJ SURSRVHG FRQVWUXFWLRQ E

2EVWDFOH

/tpiwowLREPLWDWLRQ VXUIDFHV WKDW HIWHQG DERYH D KHLJKYV
6XUIDFHV RUGHU WR SHUPLW DQ DHURQDXWLFDO VWXG\ RI WKH H

RSHUDWLRQ RI DHURSODQHYV

E ,Q DUHDV EH\RQG WKH OLPLWYV RI WKH REVWDFOF}
WKRVH REMHFWV WKDW H[WHQG WR D KHLJKW RI P R
VKDOO EH UHJDUGHG DV REVWDFOHV XQOHVV D VSHFLI
WKH\ GR QRW FRQVWLWXWH D KD]DUG WR RSHUDWLRQV



%

IRWRAKH VWXG\ PD\ KDYH UHJDUG WR WKH QDWXUH RI RSHUD)
DQG PD\ GLVWLQJXLVK EHWZHHQ GD\ DQG QLJKW RSHUDWLRQV

2EMHFWV ZKLFK GR QRW SURMHFW 2WKWWRXJK WKH DSS
EXW ZKLFK ZRXOG QHYHUWKHOHVV DGYHUVHOAEN MW WKH RSWL
Rl YLVXDO RU QRQ YLVXDO DLGV VKDOO EH UHPRYHG

$Q\WKLQJ ZKLFK PD\ DIWHU DHURQDXWLFDO VWXG\ HQGDQJH
PRYHPHQW DUHD RU LQ WKH DLU ZLWKLQ WKH OLPLWYVY RI WKH LQ
VXUIDFHVY VKDOO EH UHJDUGHG DV DQ REVWDFOH DQG VKDOO EF

IRWHQ?FHUWDLQ FLUFXPVWDQFHY REMHFWYVY WKDW GR QRW S
WKH VXUIDFHVY HQXPHUDWHG LQ PD\ FRQVWLWXWH D KD]D
IRU H[IDPSOH ZKHUH WKHUH DUH RQH RU PRUH LVRODWHG REMH
DHURGURPH

9,683/ $'6 )25 139,*$7,21

2D L1t ' ,5(&7,211',&%$725 ,QGLFDWRUYV
DQG 6LJQDOLQJ
$SSOLFDWLRQ "HYLFHV
$Q DHURGURPH VKDOO EH HTXLSSHG ZLWK DW OHDVW RQH Z
/IRFDWLRQ

$ ZLQG GLUHFWLRQ LQGLFDWRU VKDOO EH ORFDWHG VR |
DLUFUDIW LQ IOLJKW RU RQ WKH PRYHPHQW DUHD DQG LQ VXI
I[IURP WKH HIITHFWV RI DLU GLVWXUEDQFHV FDXVHG E\ QHDUE\ |

&KDUDFWHULVWLFV

7KH ZLQG GLUHFWLRQ LQGLFDWRU VKDOO EH LQ WKH IRUF
PDGH RI IDEULF DQG VKDOO KDYH D OHQJWK RI QRW OHVV WKD
DW WKH ODUJHU HQG RI QRW OHVYV WKDQ P ,W VKDOO EH FF
D FOHDU LQGLFDWLRQ RI WKH GLUHFWLRQ RI WKH VXUIDFH ZLQ
Rl WKH ZLQG VSHHG 7KH FRORXU RU FRORXUV VKDOO EH VR V
ZLQG GLUHFWLRQ LQGLFDWRU FOHDUO\ YLVLEOH DQG XQGHUVW
OHDVW P KDYLQJ UHJDUG WR EDFNJURXQG $ VLQJOH FROR:
RU RUDQJH VKDOO EH XVHG :KHUH D FRPELQDWLRQ RI WZR FF
JLYH DGHTXDWH FRQVSLFXLW\ DJDLQVW FKDQJLQJ EDFENJURXQG
DQG ZKLWH UHG DQG ZKLWH RU EODFN DQG ZKLWH DQG VKD
DOWHUQDWH EDQGV WKH ILUVW DQG ODVW EDQGY EHLQJ WKH

7KH ORFDWLRQ RI DW OHDVW RQH ZLQG GLUHFWLRQ LQGLF
D FLUFXODU EDQG P LQ GLDPHWHU DQG P ZLGH 7KH EDQG
DERXW WKH ZLQG GLUHFWLRQ LQGLFDWRU VXSSRUW DQG VKDO
JLYH DGHTXDWH FRQVSLFXLW\ SUHIHUDEO\ ZKLWH

BURYLVLRQ VKDOO EH PDGH IRU LOOXPLQDWLQJ DW OHDVW
DQ DHURGURPH LOQOWHQGHG IRU XVH DW QLJKW
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E 41,1+ ' 5(&7,211',&%$725
/IRFDWLRQ

:KHUH SURYLGHG D ODQGLQJ GLUHFWLRQ LQGLF
FRQVSLFXRXY SODFH RQ WKH DHURGURPH

&KDUDFWHULVWLFV
7KH ODQGLQJ GLUHFWLRQ LQGLFDWRU VKDOO EH

7KH VKDSH DQG PLQLPXP GLPHQVLRQV RI D ODQGLQ
JLIXUH 7KH FRORXU RI WKH ODQGLQJ 37" VKDOO EH
FKRLFH EHLQJ GHSHQGHQW RQ WKH FRORXU WKDW FR(
DIJDLQVW ZKLFK WKH LQGLFDWRU ZLOO EH YLHZHG :KH
ODQGLQJ 37" VKDOO HLWKHU EH LOOXPLQDWHG RU RXW(

F  61s$//,1* [$03
$SSOLFDWLRAQ

$ VLIQDOOLQJ ODPS VKDOO EH SURYLGHG DW D F
DHURGURPH FRQWURO WRZHU

&KDUDFWHULVWLFV

$ VLIQDOOLQJ ODPS VKDOO EH FDSDEOH RI SURG:
VLIQDOV DQG RI

L EHLQJ DLPHG PDQXDOO\ DW DQ\ WDUJHW DV UHT.
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LLJLYLQJ D VLJQDO LQ DQ\ RQH FRORXU IROORZHG E\ D VLJC
WZR RWKHU FRORXUV DQG

LLIWUDQVPLWWLQJ D PHVVDJH LQ DQ\ RQH RI WKH WKUHH |
&RGH XS WR D VSHHG RI DW OHDVW IRXU ZRUGYV SHU PLQXWH

‘KHQ VHOHFWLQJ WKH JUHHQ OLJKW XVH VKDOO EH PDGH RI W
Rl JUHHQ DV VSHFLILHG LQ ,6

7KH EHDP VSUHDG VKDOO EH QRW OHVV WKDQ f QRU JUHI
QHJOLJLEOH OLJKW EH\RQG f :KHQ WKH VLJQDOOLQJ ODPS LV
GD\WLPH WKH LQWHQVLW\ Rl WKH FRORXUHG OLJKW VKDOO EH

G 61/ 31(/6351" 6*13/ (s

IRWHAKH LQFOXVLRQ RI GHWDLOHG VSHFLILFDWLRQV IRU D V
VHFWLRQ LV QRW LOWHQGHG WR LPSO\ WKDW RQH KDV WR EH S|

S9LVXDO $LGV  1&$$ $& $5°' ,&$2 $QQH[ $SSHQGL[ VSHFLILI
VKDSH FRORXU DQG XVH RI YLVXDO JURXQG VLJQDOV 7KH ,&$2
0DQXDO 'RF 3DUW SURYLGHV JXLGDQFH RQ WKHLU GHVLJC

/IRFDWLRQ RI 6LJQDO $UHD

7KH VLJQDO DUHD VKDOO EH ORFDWHG VR DV WR EH YLVL
DILPXWK DERYH DQ DQJOH RI f DERYH WKH KRUL]JRQWDO ZK}
KHLIKW RI P

&KDUDFWHULVWLFV RI 6LJQDO $UHD
7KH VLJQDO DUHD VKDOO EH DQ HYHQ KRUL]JRQWDO VXUIDF

7KH FRORXU Rl WKH VLJQDO DUHD VKDOO EH FKRVHQ WR
FRORXUV Rl WKH VLJQDO SDQHOV XVHG DQG LW VKDOO EH VXU
QRW OHVV WKDQ P ZLGH

2D *(1(53%) ODUNLQJV

,QWHUUXSWLRQ RI 5XQZD\ ODUNLQJV

$W DQ LQWHUVHFWLRQ RI WZR RU PRUH UXQzZD\V WKH PD
LPSRUWDQW UXQzZD\ H[FHSW IRU WKH UXQzZD\ VLGH VWULSH PDU
DQG WKH PDUNLQJV RI WKH RWKHU UXQzZD\V VKDOO EH LQWF
VLGH VWULSH PDUNLQJ RI WKH PRUH LPSRUWDQW UXQzZD\ PD\
DFURVV WKH LQWHUVHFWLRQ RU LOQOWHUUXSWHG

7KH RUGHU RI LPSRUWDQFH RI UXQZD\V IRU WKH GLVSOD\ F
VKDOO EH DV IROORZV

VW 2 SUHFLVLRQ DSSURDFK UXQZD\
QG 2 QRQ SUHFLVLRQ DSSURDFK UXQzD\ DQG
UG 2 QRQ LQVWUXPHQW UXQZD\

$W DQ LQWHUVHFWLRQ RI D UXQZD\ DQG WD[LZD\ WKH PDU|
VKDOO EH GLVSOD\HG DQG WKH PDUNLQJV RI WKH WD[LZD\ LQ\
UxXQzb\ VLGH VWULSH PDUNLQJV PD\ EH LQWHUUXSWHG
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1R W B HH K RI WKLV 3DUW UHJDUGLQJ WKH PDQQ
UXQZD\ DQG WD[LZD\ FHQWUH OLQH PDUNLQJV

&RORXU DQG &RQVSLFXLW\
5XQZD\ ODUNLQJV VKDOO EH :KLWH

I1RWH,W2KDV EHHQ IRXQG WKDW RQ UXQZD\ VXUIDF}
FRQVSLFXLW\ RI ZKLWH PDUNLQJV FDQ EH LPSURYHG E

I1RWH,W2LV SUHIHUDEOH WKDW WKH ULVN RI XQHYHQ
PDUNLQJVY EH UHGXFHG E\ WKH XVH RI D VXLWDEOH NL

IRWHODUNLQJV PD\ FRQVLVW RI VROLG DUHDV RU D
VWULSHY SURYLGLQJ DQ HIITHFW HTXLYDOHQW WR WKH

7D[LZD\ PDUNLQJV UXQZD\ WXUQ SDGV DQG DLL
VKDOO EH \HOORZ

$SURQ VDIHW\ OLQHV VKDOO EH RI D FRQVSLFXRX
ZLWK WKDW XVHG IRU DLUFUDIW VWDQG PDUNLQJV

$W DHURGURPHYVY ZKHUH RSHUDWLRQV WDNH SODF!
VKDOO EH PDGH ZLWK UHIOHFWLYH PDWHULDOV GHVLJ
WKH PDUNLQJV

IRWHXLGDQFH RQ UHIOHFWLYH PDWHULDOV $GYLVRU
1&$% $& $5°

8QSDYHG 7D[LZD\V

$Q XQSDYHG WD[LZD\ VKDOO EH SURYLGHG ZLWK
IRU SDYHG WD[LZD\V

E &1:3< '(6,71$7,210%5., 1+
$SSOLFDWLRAQ

$ UXQZD\ GHVLIQDWLRQ PDUNLQJ VKDOO EH SURY
SDYHG UXQZD\

$ UXQZD\ GHVLJQDWLRQ PDUNLQJ VKDOO EH SUR"
DQ XQSDYHG UXQZD\

IRFDWLRQ
$ UXQZD\ GHVLIJQDWLRQ PDUNLQJ VKDOO EH ORFD
LQ )LIXUH DV DSSURSULDWH

IRWH 2WKH UXQZD\ WKUHVKROG LV GLVSODFHG IUR]
UXQZD\ D VLJQ VKRZLQJ WKH GHVLJQDWLRQ RI WKH U
DHURSODQHV WDNLQJ RII

&KDUDFWHULVWLFV

$ UXQZD\ GHVLJQDWLRQ PDUNLQJ VKDOO FRQVLVYV
RQ SDUDOOHO UXQZD\V VKDOO EH VXSSOHPHQWHG ZL\
GXDO SDUDOOHO UXQZD\V DQG WULSOH SDUDOOHO UX



%

EH WKH ZKROH QXPEHU QHDUHVW WKH RQH WHQWK RI WKH PDJC
IURP WKH GLUHFWLRQ RI DSSURDFK 2Q IRXU RU PRUH SDUDOO
DGMDFHQW UXQZD\V VKDOO EH QXPEHUHG WR WKH QHDUHVW RQ
DQG WKH RWKHU VHW RI DGMDFHQW UXQzZD\V QXPEHUHG WR WK
RI WKH PDJQHWLF DJLPXWK :KHQ WKH DERYH UXOH ZRXOG JLYH
LW VKDOO EH SUHFHGHG E\ D JHUR

),*85( 89 :$< '(6,*1%$7,21 & 75( /[, 1¢(
$1' FA5(6+2/ 0$5.,1*

,Q WKH FDVH RI SDUDOOHO UXQZD\V HDFK UXQZD\ GHVLJQ
EH VXSSOHPHQWHG E\ D OHWWHU DV IROORZV LQ WKH RUGHU
ZKHQ YLHZHG IURP WKH GLUHFWLRQ RI DSSURDEFK

2 |JRU WZR SDUDOOHO UXQZD\V 3/ 35°

2 JRU WKUHH SDUDOOHO UXQZD\V 3/  3&  35°

2 JRU IRXU SDUDOOHO UXQZD\V 3/" 35" 3/ 35~

2 |IRU ILYH SDUDOOHO UXQZD\V 3/ 3& 35" 3/” 35" RU 3/ 35~ 3/" 3§
DQG

2 [IRU VL[ SDUDOOHO UXQZD\V 3/ 3& 35" 3" 38°35"

7KH QXPEHUV DQG OHWWHUV VKDOO EH LQ WKH IRUP DQG

YLIXUH 7KH GLPHQVLRQV VKDOO EH QRW OHVV WKDQ WKRVF
EXW ZKHUH WKH QXPEHUV DUH LQFRUSRUDWHG LQ WKH WKUH

GLPHQVLRQV VKDOO EH XVHG LQ RUGHU WR ILOO DGHTXDWHO\ V
Rl WKH WKUHVKROG PDUNLQJ



%

F &1:3< &175(/,1( 0$5.,1+*
$SSOLFDWLRQ

$ UXQZD\ FHQWUH OLQH PDUNLQJ VKDOO EH SURY]|
IRFDWLRQ

$ UXQZD\ FHQWUH OLQH PDUNLQJ VKDOO EH ORFDW
UXQZD\ EHWZHHQ WKH UXQZD\ GHVLJQDWLRQ PDUNLQ.
H[FHSW ZKHQ LQWHUUXSWHG R Q MR PEBILD QHH XZQDIWKLR Q

&KDUDFWHULVWLEFV

$ UXQZD\ FHQWUH OLQH PDUNLQJ VKDOO FRQVL)
VSDFHG VWULSHV DQG JDSV 7KH OHQJWK RI D VWULS
WKDQ P RU PRUH WKDQ P 7KH OHQJWK RI HDFK VW!
WR WKH OHQJWK RI WKH JDS RU P ZKLFKHYHU LV JU

7TKH ZLGWK RI WKH VWULSHY VKDOO EH QRW OHYV

2 P RQ SUHFLVLRQ DSSURDFK FDWHJRU\ ,, DQG ,,,
2 P RQ QRQ SUHFLVLRQ DSSURDFK UXQzZD\V ZKHUF
RU DQG SUHFLVLRQ DSSURDFK FDWHJRU\ , UXQZD\
2 P RQ QRQ SUHFLVLRQ DSSURDFK UXQZzZD\V ZKHUF

RU DQG RQ QRQ LQVWUXPHQW UXQZD\V
G i5(6+2/ O$s5.,1+
$SSOLFDWLRAQ

$ WKUHVKROG PDUNLQJ VKDOO EH SURYLGHG DW
LQVWUXPHQW UXQZD\ DQG RI D SDYHG QRQ LQVWUXF
QXPEHU LV RU DQG WKH UXQZD\ LV LQWHQGHG IRU X\
DLU WUDQVSRUW

$ WKUHVKROG PDUNLQJ VKDOO EH SURYLGHG DW \
LQVWUXPHQW UXQZD\ ZKHUH WKH FRGH QXPEHU LV
LQWHQGHG IRU XVH E\ RWKHU WKDQ LQWHUQDWLRQDC

$ WKUHVKROG PDUNLQJ VKDOO EH SURYLGHG DW '
UXQZD\

IRWHAKH ,&%$2 $SHURGURPH 'HVLJQ 0DQXDO 'RF 3D
IRUP RI PDUNLQJ ZKLFK KDV EHHQ IRXQG VDWLVIDFYV
GRZQzZDUG VORSHV LPPHGLDWHO\ EHIRUH WKH WKUHYV

IRFDWLRQ

7KH VWULSHV RI WKH WKUHVKROG PDUNLQJ VKDC
WKUHVKROG



%

),*85( 2b06$1' 323257,22) 180% (5681 /(77(56)25 B1:3<
" (6,1$7,21085.,1*
&KDUDFWHULVWLFV

$ UXQZD\ WKUHVKROG PDUNLQJ VKDOO FRQVLVW RI D SDW
VWULSHV RI XQLIRUP GLPHQVLRQV GLVSRVHG V\PPHWULFDOO\ C

D UXQZD\ DV VKRZQ LQ )LJXUH $ DQG % IRU D UXQZD\ ZLG\
QXPEHU RI VWULSHV VKDOO EH LQ DFFRUGDQFH ZLWK WKH UXQ
5XQZD\ ZLGWK 1XPEHU RI VWULSHYV

P

P

P

P

P

H[FHSW WKDW RQ QRQ SUHFLVLRQ DSSURDFK DQG QRQ LQVW
RU JUHDWHU LQ ZLGWK WKH\ PB\ EH DV VKRZQ LQ )LJXUH



%

7KH VWULSHY VKDOO HIWHQG ODWHUDOO\ WR ZLW
RU WR D GLVWDQFH RI P RQ HLWKHU VLGH RI D UXQ
UHVXOWY LQ WKH VPDOOHU ODWHUDO GLVWDQFH :KHL
SODFHG ZLWKLQ D WKUHVKROG PDUNLQJ WKHUH VKDO
RQ HDFK VLGH RI WKH FHQWUH OLQH RI WKH UXQZzZD\
PDUNLQJ LV SODFHG DERYH D WKUHVKROG PDUNLQJ 'V
DFURVV WKH UXQzD\ 7KH VWULSHV VKDOO EH DW OHD
P ZLGH ZLWK VSDFLQJYV RI DSSUR[LPDWHO\ P E
WKDW ZKHUH WKH VWULSHVY DUH FRQWLQXHG DFURVV
EH XVHG WR VHSDUDWH WKH WZR VWULSHY QHDUHVW
LQ WKH FDVH ZKHUH WKH GHVLJQDWLRQ PDUNLQJ LV
PDUNLQJ WKLV VSDFLQJ VKDOO EH P

7TUDQVYHUVH 6WULSH

KHUH D WKUHVKROG LV GLVSODFHG IURP WKH }
ZKHUH WKH H[WUHPLW\ RI D UXQZD\ LV QRW VTXDUH Z
WUDQVYHUVH VWULSH BEVVKRRDOQEIH DG HHLH WR WKH W
PDUNLQJ

$ WUDQVYHUVH VWULSH VKDOO EH QRW OHVV WK
$UURZV

KHUH D UXQzZD\ WKUHVKROG LV SHUPDQHQWC
FRQIRUPLQJ WE MKIXOB EH SURYLGHG RQ WKH SRUWLF
EHIRUH WKH GLVSODFHG WKUHVKROG

'KHQ D UXQzD\ WKUHVKROG LV WHPSRUDULO\ GL"
SRVLWLRQ LW VKDOO EH PIDURHG DY & KDRZ@ ALMUN.LI @ W\H
SULRU WR WKH GLVSODFHG WKUHVKROG VKDOO EH RE
OLQH PDUNLQJ ZKLFK VKDOO EH FRQYHUWHG WR DUU

I1RWH,Q?WKH FDVH ZKHUH D WKUHVKROG LV WHPSRUL
VKRUW SHULRG RI WLPH LW KDV EHHQ IRXQG VDWLYV
IRUP DQG FRORXU RI D GLVSODFHG WKUHVKROG PDUN
SDLQW WKLV PDUNLQJ RQ WKH UXQzD\

IRWH:KHQ WKH UXQzZD\ EHIRUH D GLVSODFHG WKUH\
VXUIDFH PRYHPHQW RI DLUFUDIW FORVHG PDUNLQJV
DUH UHTXLUHG WR EH SURYLGHG



%

),*85( ,63/$& (" F5(6+2/" 0$5.,1*

H $%,1» 3,17 0$5.,1+
$SSOLFDWLRAQ

$Q DLPLQJ SRLQW PDUNLQJ VKDOO EH SURYLGHG DW HDFK
SDYHG LQVWUXPHQW UXQzZD\ ZKHUH WKH FRGH QXPEHU LV

$Q DLPLQJ SRLQW PDUNLQJ VKDOO EH SURYLGHG DW HDFK
2 D SDYHG QRQ LQVWUXPHQW UXQZD\ ZKHUH WKH FRGH QXPE

2D SDYHG LQVWUXPHQW UXQzZD\ ZKHUH WKH FRGH QXPEHU LV
FRQVSLFXLW\ RI WKH DLPLQJ SRLQW LV GHVLUDEOH

IRFDWLRQ

7KH DLPLQJ SRLQW PDUNLQJ VKDOO FRPPHQFH QR FORVHL
WKDQ WKH GLVWDQFH LQGLFDWHG LQ WKH DSSURSULDWH FROX
HIFHSW WKDW RQ D UXQZD\ HTXLSSHG ZLWK D YLVXDO DSSUF
VIVWHP WKH EHJLQQLQJ RI WKH PDUNLQJ VKDOO EH FRLQFLC
DSSURDFK VORSH RULJLQ

$Q DLPLQJ SRLQW PDUNLQJ VKDOO FRQVLVW RI WZR FRQVS
GLPHQVLRQV RI WKH VWULSHY DQG WKH ODWHUDO VSDFLQJ E|



%
VKDOO EH LQ DFFRUGDQFH ZLWK WKH SURYLVLRQV RI |
RI WKLV 3DUW :KHUH D WRXFKGRZQ ]JRQH PDUNLQ.
VSDFLQJ EHWZHHQ WKH PDUNLQJV VKDOO EH WKH VDF
JRQH PDUNLQJ

| 728&+'2:1 21( 0$5.,1+*
$SSOLFDWLRQ

$ WRXFKGRZQ ]JRQH PDUNLQJ VKDOO EH SURYLGH!
RI D SDYHG SUHFLVLRQ DSSURDFK UXQZD\ ZKHUH WKH

$ WRXFKGRZQ ]JRQH PDUNLQJ VKDOO EH SURYLGHG
D SDYHG QRQ SUHFLVLRQ DSSURDFK RU QRQ LQVWUXF
QXPEHU LV RU DQG DGGLWLRQDO FRQVSLFXLW\ RI W]

T$%1( 2/28%7,281" ',0(16,21@) $o,1* 2,17 O$5.,1+

/IRFDWLRQ DQG &KDUDFWHULVWLFYV

$ WRXFKGRZQ ]RQH PDUNLQJ VKDOO FRQVLVW F
PDUNLQJV V\PPHWULFDOO\ GLVSRVHG DERXW WKH UXQ Z
Rl VXFK SDLUV UHODWHG WR WKH ODQGLQJ GLVWDQFH
LV WR EH GLVSOD\HG DW ERWK WKH DSSURDFK GLUHF
EHWZHHQ WKH WKUHVKROGY DV IROORZV

/DQGLQJ GLVWDQFH DYDLODEOH RU WKH 3D

GLVWDQFH EHWZHHQ WKH WKUHVKROG

/JHVV WKDQ P

P XS WR EXW QRW LQFOXGLQJ P

P XS WR EXW QRW LQFOXGLQJ P

P XS WR EXW QRW LQFOXGLQJ P

$ P RU PRUH

WRXFKGRZQ JRQH PDUNLQJ VKDOO FRQIRUP WR HLWK
LQ )LIXUH YRU WKH SDW WH UMK M KFRRIZDN L Q I\ MXKLDHO O

QRW OHVV WKDQ P ORQJ DQG P ZLGH )RU WKH SD



%

E HDFK VWULSH RI HDFK PDUNLQJ VKDOO EH QRW OHVV WKDQ
ZLGH ZLWK D VSDFLQJ RI P EHWZHHQ DGMDFHQW VWULSHYV
EHWZHHQ WKH LOQQHU VLGHYV RI WKH UHFWDQJOHY VKDOO EH H
SRLQW PDUNLQJ ZKHUH SURYLGHG :KHUH DQ DLPLQJ SRLQW PDL
WKH ODWHUDO VSDFLQJ EHWZHHQ WKH LQQHU VLGHV RI WKH U
WR WKH ODWHUDO VSDFLQJ VSHFLILHG IRU WKH DLPLQJ SRLQW
WKLV 3DUW FROXPQV RU DV DSSURSULDWH 7KH SDLUV
SURYLGHG DW ORQJLWXGLQDO VSDFLQJ RI P EHILQQLQJ IURP
WKDW SDLUV RI WRXFKGRZQ J]RQH PDUNLQJV FRLQFLGHQW ZL\

P RI DQ DLPLQJ SRLQW PDUNLQJ VKDOO EH GHOHWHG IURP Wk

2Q D QRQ SUHFLVLRQ DSSURDFK UXQZD\ ZKHUH WKH FRGH
DGGLWLRQDO SDLU RI WRXFKGRZQ ]JRQH PDUNLQJ VWULSHV VK
EH\RQG WKH EHJLQQLQJ Rl WKH DLPLQJ SRLQW PDUNLQJ

J H1:3< 6'( 65,3(085.,1*
$SSOLFDWLRAQ

$ UXQzZD\ VLGH VWULSH PDUNLQJ VKDOO EH SURYLGHG EHW
RI D SDYHG UXQzD\ ZKHUH WKHUH LV D ODFN RI FRQWUDVW E
HGJHVY DQG WKH VKRXOGHUV RU WKH VXUURXQGLQJ WHUUDLQ

$ UXQZD\ VLGH VWULSH PDUNLQJ VKDOO EH SURYLGHG RQ L
UXQzb\ LUUHVSHFWLYH RI WKH FRQWUDVW EHWZHHQ WKH U>
VKRXOGHUV RU WKH VXUURXQGLQJ WHUUDLQ

IRFDWLRQ

$ UXQZD\ VLGH VWULSH PDUNLQJ VKDOO FRQVLVW RI WZR
DORQJ HDFK HGJH RI WKH UXQZD\ ZLWK WKH RXWHU HGJH RI HDF
RQ WKH HGJH RI WKH UXQZD\ H[FHSW WKDW ZKHUH WKH UXQZI
LQ ZLGWK WKH VWULSHV VKDOO EH ORFDWHG P IURP WKH UX

'KHUH UXQZD\ WXUQ SDG LV SURYLGHG WKH UXQZzZD\ VWUL
EH FRQWLQXHG EHWZHHQ WKH UXQZD\ DQG WKH UXQZD\ WXUQ



%

),*85( 28 0,1 32,1731 Psa+'2:1 21( 0$5.,1+*6
[18675%7(')25% DB1:$< :,7+$/(1*7+2) 0 25025(
&KDUDFWHULVWLFV

$ UXQZD\ VLGH VWULSH VKDOO KDYH DQ RYHUDO
UxXQzbD\V P RUPRUH LQ ZLGWK DQG DW OHDVW P I

K ¢ ,3$< &175(/,1( 0$5.,1*
$SSOLFDWLRAQ

7D[LZD\ FHQWUH OLQH PDUNLQJ VKDOO EH SURYLC
DSURQ ZKHUH WKH FRGH QXPEHU LV RU LQ VXFK D Z
JXLGDQFH EHWZHHQ WKH UXQZD\ FHQWUH OLQH DQG I

7D[LZD\ FHQWUH OLQH PDUNLQJ VKDOO EH SURYLC
DSURQ ZKHUH WKH FRGH QXPEHU LV RU LQ VXFK D Z
JXLGDQFH EHWZHHQ WKH UXQZD\ FHQWUH OLQH DQG I



%

7D[LZD\ FHQWUH OLQH PDUNLQJ VKDOO EH SURYLGHG RQ
ZKHQ WKH UXQzZD\ LV SDUW RI D VWDQGDUG WD[L URXWH DQG

L WKHUH LV QR UXQZD\ FHQWUH OLQH PDUNLQJ RU

LL ZKHUH WKH WD[LZD\ FHQWUH OLQH LV QRW FRLQFLGHQ\
FHQWUH OLQH

KHUH LW LV QHFHVVDU\ WR GHQRWH WKH SUR[LPLW\ RI
SRVLWLRQ HQKDQFHG WD[LZD\ FHQWUH OLQH PDUNLQJ VKDOO

1RWRKH SURYLVLRQ RI HQKDQFHG WD[LZD\ FHQWUH OLQH PDL
SDUW Rl UXQZD\ LQFXUVLRQ SUHYHQWLRQ PHDVXUHV

'KHUH SURYLGHG HQKDQFHG WD[LZD\ FHQWUH OLQH PDUNL
DW HDFK WD[LZD\ UXQZD\ LOQOWHUVHFWLRQ

IRFDWLRQ

2Q D VWUDLJKW VHFWLRQ RI D WD[LZD\ WKH WD[LZD\ FH
VKDOO EH ORFDWHG DORQJ WKH WD[LZD\ FHQWUH OLQH 2Q D W
VKDOO FRQWLQXH IURP WKH VWUDLJKW SRUWLRQ RI WKH WDJL.
IURP WKH RXWVLGH HGJH RI WKH FXUYH

I1RWHHH H DQG )LIXUH

$W DQ LQWHUVHFWLRQ RI D WD[LZD\ ZLWK D UXQZD\ ZK}
VHUYHV DV DQ H[LW IURP WKH UXQZD\ WKH WD[LZD\ FHQWUH ¢
FXUYHG LQWR WKH UXQZD\ FHQWUH OLQH PDUNLQJ DV VKRZQ |
7KH WD[LZD\ FHQWUH OLQH PDUNLQJ VKDOO EH H[WHQGHG S
FHQWUH OLQH PDUNLQJ IRU D GLVWDQFH RI DW OHDVW P EH\R
ZKHUH WKH FRGH QXPEHU LV RU DQG IRUD GLVWDQFH RI DW
FRGH QXPEHU LV RU

KHUH WD[LZD\ FHQWUH OLQH PDUNLQJ LV SURYLGHG RC(
DFFRUGDQFH ZKHWKWKH PDUNLQJ VKDOO EH ORFDWHG RQ WKH
OLQH RI WKH GHVLIJQDWHG WD[LZD\

KHUH SURYLGHG

L $Q HQKDQFHG WD[LZD\ FHQWUH OLQH PDUNLQJ VKDOO t
UXQZD\ KROGLQJ SRVLWLRQ 3DWWHUQ $ DV GHILQHG LQ )LJ
PDUNLQJV WR D GLVWDQFH RI XS WR P LQ WKH GLUHFWLRQ
WKH UXQZD\ 6HB )LIXUH

LL,] WKH HQKDQFHG WD[LZD\ FHQWUH OLQH PDUNLQJ LQW
UXQZD\KROGLQJ SRVLWLRQ PDUNLQJ VXFK DV IRU D SUHFLVLF
., RU ,,, UXQZD\ WKDW LV ORFDWHG ZLWKLQ P RI WKH ILUV
SRVLWLRQ PDUNLQJ WKH HQKDQFHG WD[LZD\ FHQWUH OLQH
LQWHUUXSWHG P SULRU WR DQG DIWHU WKH LQWHUVHFWHG
PDUNLQJ 7KH HQKDQFHG WD[LZD\ FHQWUH OLQH PDUNLQJ VKE
WKH LQWHUVHFWHG UXQZD\ KROGLQJ SRVLWLRQ PDUNLQJ IRL
OLQH VHIJPHQWV RU P IURP VWDUW WR ILQLVK ZKLFKHYHU L

E
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LLLI WKH HQKDQFHG WD[LZD\ FHQWUH OLQH PDUN|
WD[LZD\ WD[LZD\ LQWHUVHFWLRQ WKDW LV ORFDWH
KROGLQJ SRVLWLRQ PDUNLQJ WKH HQKDQFHG WD[LZ
EH LQWHUUXSWHG P SULRU WR DQG DIWHU WKH SRL
FHQWUH OLQH FURVVHV WKH HQKDQFHG WD[LZD\ FHQ
FHQWUH OLQH PDUNLQJ VKDOO FRQWLQXH EH\RQG Wk
IRUDW OHDVW WKUHH GDVKHG OLQH VHIJPHQWYV RU |
LV JUHDWHU 6FH )LIXUH

LY KHUH WZR WD[LZD\ FHQWUH OLQHV FRQYHUJH D
KROGLQJ SRVLWLRQ PDUNLQJ WKH LQQHU GDVKHG O
OHQJWK 6HHG)LJXUH

Y :KHUH WKHUH DUH WZR RSSRVLQJ UXQZD\ KROG!|
DQG WKH GLVWDQFH EHWZHHQ WKH PDUNLQJV LV O}l
WD[LZD\ FHQWUH OLQH PDUNLQJVY VKDOO H[WHQG R)
HQKDQFHG WD[LZD\ FHQWUH OLQH PDUNLQJV VKDOC
UXQZD\ KROGLQJ SRVLWLRQHDUNLQJ 6HH )LIXUH

&KDUDFWHULVWLEFV

$ WD[LZD\ FHQWUH OLQH PDUNLQJ VKDOO EH DW
FRQWLQXRXV LQ OHQJWK H[FHSW ZKHUH LW LQWHUVHF
PDUNLQJ RU DQ LQWHUPHGLDWH KROGLQJ SRVLWLRQ F

(QKDQFHG WD[LZD\ FHQWUH OLQH PDUNLQJ VKDOC
L &1:3< B51 3 0$5.,1*
ODUNLQJ $SSOLFDWLRQ

'KHUH D UXQZD\ WXUQ SDG LV SURYLGHG D UXQZE
EH SURYLGHG IRU FRQWLQXRXV JXLGDQFH WR HQDEO
GHJUHH WXUQ DQG DOLJQ ZLWK WKH UXQZD\ FHQW!

IRFDWLRQ

7KH UXQZD\ WXUQ SDG PDUNLQJ VKDOO EH FXUYH
OLQH LQWR WKH WXUQ SDG 7KH UDGLXV RI WKH FXUY
PDQHXYHULQJ FDSDELOLW\ DQG QRUPDO WD[LLQJ VSHF
WKH UXQZD\ WXUQ SDG LV LQWHQGHG 7KH LQWHUVHF
SDG PDUNLQJ ZLWK WKH UXQZD\ FHQWUH OLQH VKDOO

7KH UXQZD\ WXUQ SDG PDUNLQJ VKDOO EH H[WHQ
FHQWUH OLQH PDUNLQJ IRU D GLVWDQFH RI DW OHDVW
ZKHUH WKH FRGH QXPEHU LV RU DQG IRU D GLVWE
WKH FRGH QXPEHU LV RU

$ UXQZD\ WXUQ SDG PDUNLQJ VKDOO JXLGH WKH I
WR DOORZ D VWUDLJKW SRUWLRQ RI WD[LLQJ EHIRUH V
LV WR EH PDGH 7KH VWUDLJKW SRUWLRQ RI WKH UXQ
SDUDOOHO WR WKH RXWHU HGJH RI WKH UXQZD\ WXUC

7KH GHVLJQ RI WKH FXUYH DOORZLQJ WKH DHURSC



%
WXUQ VKDOO EH EDVHG RQ D QRVH ZKHHO VWHHULQJ DQJOH QR

7KH GHVLJQ RI WKH WXUQ SDG PDUNLQJ VKDOO EH VXF¥
FRFNSLW RI WKH DHURSODQH UHPDLQV RYHU WKH UXQZD\ WX
FOHDUDQFH GLVWDQFH EHWZHHQ DQ\ ZKHHO RI WKH DHURSODC
HGJH RI WKH UXQzZD\ WXUQ SDG VKDOO EHIQRW OHVV WKDQ WKR

I1RWHRYU HDVH RI PDQHXYHULQJ FRQVLGHUDWLRQ PD\ EH JLYF
D ODUJHU ZKHHO WR HGJH FOHDUDQFH IRU FRGHV ( DQG ) DHU

&KDUDFWHULVWLFV

$ UXQZD\ WXUQ SDG PDUNLQJ VKDOO EH DW OHDVW FP
FRQWLQXRXV LQ OHQJWK

M &1:3< +2/',1* 36,7,21085., 1+
$SSOLFDWLRQ DQG /RFDWLRQ

$ UXQZD\ KROGLQJ SRVLWLRQ PDUNLQJ VKDOO EH GLVSOD\
KROGLQJ SRVLWLRQ

1IRWHBHH VHFWLEQFRQFHUQLQJ WKH SURYLVLRQ RI VLJQV DW U.
KROGLQJ SRVLWLRQV

&KDUDFWHULVWLFV

$W DQ LQWHUVHFWLRQ RI D WD[LZD\ DQG D QRQ LQVWUXTF
DSSURDFK RU WDNH RIlI UXQZD\ WKH UXQZD\ KROGLQJ SRVLWL

DV VKRZQ LQ )LJXUH SDWWHUQ $
‘KHUH D VLQJOH UXQZD\ KROGLQJ SRVLWLRQ LV SURYLGHC
RI D WD[LZD\ DQG D SUHFLVLRQ DSSURDFK FDWHJRU\, RU U

KROGLQJ SRVLWLRQ PDUNLQJ VKDOO EH DV VKRZQ LQ )LJXUH
WZR RU WKUHH UXQZD\ KROGLQJ SRVLWLRQV DUH SURYLGHG D
WKH UXQZD\ KROGLQJ SRVLWLRQ PDUNLQJ FORVHU FORVHVW
DV VKRZQ LQ )LJXUH SDWWHUQ $ DQG WKH PDUNLQJV IDUW
VKDOO EH DV VKRZQ LQ )LJXUH SDWWHUQ %

7KH UXQZD\ KROGLQJ SRVLWLRQ PDUNLQJ GLVSOD\HG DW
SRVLWLRQ HVWDEOLVKHG LG RERRKIGD QBHW MK OO EH DV

VKRZQ LQ )LJXUH SDWWHUQ $

8QWLO 1RYHPEHU WKH GLPHQVLRQV RI UXQZD\ KROC
PDUNLQJV VKDOO EH DV VKRZQ LQ )LIJXUH SDWWHUQ $ RU $
% DV DSSURSULDWH

$V RI 1RYHPEHU WKH GLPHQVLRQV RI UXQZD\ KROGL
PDUNLQJ VKDOO EH DV VKRZQ LQ )LIJXUH SDWWHUQ $ RU SDW

KHUH LQFUHDVHG FRQVSLFXLW\ RI WKH UXQZD\ KROGLQJ S|
WKH GLPHQVLRQV RI UXQZD\ KROGLQJ SRVLWLRQ PDUNLQJ VK
J)LIXUH SDWWHUQ $ RU SDWWHUQ % DV DSSURSULDWH

IRWHQ@ LQFUHDVHG FRQVSLEXLW\ RI WKH UXQZD\ KROGLQJ SI
UHTXLUHG QRWDEO\ WR DYRLG LQFXUVLRQ ULVNYV



%

),*85( 8bis< +2/ 1+ 36,7,210%5.,1%6 127¢ $37(516% s$1

% $5(12/21%(5 9%/,' $)7(5

'KHUH D SDWWHUQ % UXQZD\ KROGLQJ SRVLWLRQ
DUHD ZKHUH LW ZRXOG H[FHHG P LQ OHQJWK WKH W
DSSURSULDWH VKDOO EH PDUNHG RQ WKH VXUIDFH DW
SRVLWLRQ PDUNLQJ DQG DW HTXDO LQWHUYDOV RI P
PDUNV 7KH OHWWHUV VKDOO EH QRW OHVV WKDQ
PRUH WKDQ P EH\RQG WKH KROGLQJ SRVLWLRQ PDL

7KH UXQZD\ KROGLQJ SRVLWLRQ PDUNLQJ GLVSOL
LQWHUVHFWLRQ VKDOO EH SHUSHQGLFXODU WR WKH |
SDUW RI WKH VWDQGDUG WD[L URXWH 7KH SDWWHUQ
LQ )LIXUH SDWWHUQ $

N 17(50(,87( #/',1* 26,7,21085.,1*
$SSOLFDWLRQ DQG /RFDWLRQ

$Q LOQWHUPHGLDWH KROGLQJ SRVLWLRQ PDUNLQJ
LOQOWHUPHGLDWH KROGLQJ SRVLWLRQ

5(6(59("

:KHUH DQ LOWHUPHGLDWH KROGLQJ SRVLWLRQ P
LQWHUVHFWLRQ RI WZR SDYHG WD[LZD\V LW VKDOO E
VXIILFLHQW GLVWDQFH IURP WKH QHDU HGJH RI WKH
VDIH FOHDUDQFH EHWZHHQ WD[LLQJ DLUFUDIW W VKI
RULQWHUPHGLDWH KROGLQJ SRVLWLRQ OLIJKWYV ZKHL



%
5(6(59("
&KDUDFWHULVWLFV

$Q LQWHUPHGLDWH KROGLQJ SRVLWLRQ PDUNLQJ VKDOO
EURNHQ OLQH DV VKRZQ LQ )LJXUH

O 925(%'520( &(&.32,170$5.,1+*
ODUNLQJ $SSOLFDWLRQ

KHQ D 925 DHURGURPH FKHFN SRLQW LV HVWDEOLVKHG LW
E\ D 925 DHURGURPH FKHFN SRLQW PDUNLQJ DQG VLJQ

1RWHHH G IRU 925 DHURGURPH FKHFN SRLQW VLJQ
6LWHV (OHFWLRQ

1IRWHX1GDQFH RQ WKH VHOHFWLRQ RI VLWHV IRU 925 DHURGUF
LV JLYHQ LQ ,&$2 $QQH] 9RO $SWWDFKPHQW (

IRFDWLRQ

$ 925 DHURGURPH FKHFN SRLQW PDUNLQJ VKDOO EH FHQW!|
ZKLFK DQ DLUFUDIW LV WR EH SDUNHG WR UHFHLYH WKH FRUU

&KDUDFWHULVWLEFV

$ 925 DHURGURPH FKHFN SRLQW PDUNLQJ VKDOO FRQVLVW
GLDPHWHU DQG KDYH D OLQH ZLGWK RI FP )LJXUH $

'KHQ LW LV SUHIHUDEOH IRU DQ DLUFUDIW WR EH DOLJQHG
D OLQH VKDOO EH SURYLGHG WKDW SDVVHV WKURXJK WKH FH
GHVLUHG D]JLPXWK 7KH OLQH VKDOO H[WHQG P RXWVLGH WK
GLUHFWLRQ RI KHDGLQJ DQG WHUPLQDWH LQ DQ DUURZKHDG
VKDOO EH FP VHH )LIJXUH %

$ 925 DHURGURPH FKHFN SRLQW PDUNLQJ VKDOO SUHIHUD
FRORXU EXW VKDOO GLIIHU ITURP WKH FRORXU XVHG IRU WKH V

1RWH 2 7R SURYLGH FRQWUDVW PDUNLQJY PD\ EH ERUGHUHG
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IRWHXLGDQFH RQ WKH OD\RXW RI DLUFUDIW VWDQG
WKH ,&$2 $HURGURPH 'HVLJQ O0DQXDO 'RF 3DUW

$SSOLFDWLRQ

$LUFUDIW VWDQG PDUNLQJV VKDOO EH SURYLGHG 1
RQ D SDYHG DSURQ

IRFDWLRQ

$LUFUDIW VWDQG PDUNLQJY RQ D SDYHG DSURQ
SURYLGH WKH FOHDUDQFHVZKFHF WMKH® RYH ZKHHO IRO
WKH VWDQG PDUNLQJ

&KDUDFWHULVWLFV

$LUFUDIW VWDQG PDUNLQJV VKDOO LQFOXGH
LGHQWLILFDWLRQ OHDG LQ OLQH WXUQ EDU WXUQLQ
OHDG RXW OLQH DV DUH UHTXLUHG E\ WKH SDUNLQJ F
RWKHU SDUNLQJ DLGV

$Q DLUFUDIW VWDQG LGHQWLILFDWLRQ OHWWHU
LQ WKH OHDG LQ OLQH D VKRUW GLVWDQFH DIWHU WK
KHLIKW RI WKH LGHQWLILFDWLRQ VKDOO EH DGHTXDW
Rl DLUFUDIW XVLQJ WKH VWDQG

KHUH WZR VHWYV RI DLUFUDIW VWDQG PDUNLQJV
RWKHU LQ RUGHU WR SHUPLW PRUH IOH[LEOH XVH RI
LGHQWLI\ ZKLFK VWDQG PDUNLQJ VKDOO EH IROORZHG
LI WKH ZURQJ PDUNLQJ ZDV IROORZHG WKHQ LGHQW
ZKLFK HDFK VHW Rl PDUNLQJV LV LQWHQGHG VKDOO EH

IRWHDBPSOH $ % % )

/IHDG LQ WXUQLQJ DQG OHDG RXW OLQHV VKDOGC
OHQIJWK DQG KDYH D ZLGWK RI QRW OHVV WKDQ FP
VWDQG PDUNLQJY DUH VXSHULPSRVHG RQ D VWDQG
FROQWLQXRXV IRU WKH PRVW GHPDQGLQJ DLUFUDIW D

7KH FXUYHG SRUWLRQV RI OHDG LQ WXUQLQJ DQG
DSSURSULDWH WR WKH PRVW GHPDQGLQJ DLUFUDIW W\SH

:KHUH LW LV LOWHQGHG WKDW DQ DLUFUDIW SU
DUURZYV SRLOQWLQJ LQ WKH GLUHFWLRQ WR EH IROORZ
OHDG LQ DQG OHDG RXWOLQHYV

$ WXUQ EDU VKDOO EH ORFDWHG DW ULJKW DQJO}
OHIW SLORW SRVLWLRQ DW WKH SRLQW RI LOQOLWLDWLR
OHQJWK DQG ZLGWK RI QRW OHVV WKDQ P DQG FP
DUURZKHDG WR LQGLFDWH WKH GLUHFWLRQ RI WXUQ

IRWHAKH GLVWDQFHYVY WR EH PDLOQWDLQHG EHWZHHQ W
OLQH PD\ YDU\ DFFRUGLQJ WR GLIITHUHQW DLUFUDIW W\
ILHOG RI YLHZ
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.| PRUH WKDQ RQH WXUQ EDU DQG RU VWRS OLQH LV UHT
FRGHG

$Q DOLJQPHQW EDU VKDOO EH SODFHG VR DV WR EH FR
HIWHQGHG FHQWUH OLQH RI WKH DLUFUDIW LQ WKH VSHFLILHG -
WR WKH SLORW GXULQJ WKH ILQDO SDUW RI WKH SDUNLQJ PD
ZLGWK RI QRW OHVV WKDQ FP

$ VWRS OLQH VKDOO EH ORFDWHG DW ULJKW DQJOHV WR V
WKH OHIW SLORW SRVLWLRQ DW WKH LQWHQGHG SRLQW RI VWI
ZLGWK RI QRW OHVV WKDQ P DQG FP UHVSHFWLYHO\

IRWHAKH GLVWDQFHYVY WR EH PDLQWDLQHG EHWZHHQ WKH VWR:
LQ OLQH PD\ YDU\ DFFRUGLQJ WR GLIIHUHQW DLUFUDIW W\SHYV
SLORWYV ILHOG RI YLHZ

Q $5216)(7< /16

IRWHXLGDQFH RQ DSURQ VDIHW\ OLQHV LV FRQWDLQHG LQ WK
'"HVLJQ ODQXDO 'RF 3DUW

$SSOLFDWLRQ

$SURQ VDIHW\ OLQHVY VKDOO EH SURYLGHG RQ D SDYHG D
WKH SDUNLQJ FRQILIJXUDWLRQV DQG JURXQG IDFLOLWLHYV

IRFDWLRQ

$SURQ VDIHW\ OLQHV VKDOO EH ORFDWHG VR DV WR GHILQ
XVH E\ JURXQG YHKLFOHVY DQG RWKHU DLUFUDIW VHUYLFLQJ HT
VDIH VHSDUDWLRQ IURP DLUFUDIW

&KDUDFWHULVWLEFV

$SURQ VDIHW\ OLQHYV VKDOO LQFOXGH VXFK HOHPHQWYV D
OLQHV DQG VHUYLFH URDG ERXQGDU\ OLQHV DV UHTXLUHG E\ W
DQG JURXQG IDFLOLWLHYV

$Q DSURQ VDIHW\ OLQH VKDOO EH FRQWLQXRXV LQ OHQJW
ZLGWK

R b +2/',1* 26,7,21085.,1*
$SSOLFDWLRQ

$ URDG KROGLQJ SRVLWLRQ PDUNLQJ VKDOO EH SURYLGHG
WR D UXQZD\

IRFDWLRQ

7KH URDG KROGLQJ SRVLWLRQ PDUNLQJ VKDOO EH ORFDW
WKH KROGLQJ SRVLWLRQ

&KDUDFWHULVWLEFV

7KH URDG KROGLQJ SRVLWLRQ PDUNLQJ VKDOO EH LQ DF
ORFDO URDG WUDIILF UHJXODWLRQV
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IRWHXLGDQFH RQ PDQGDWRU\ LQVWUXFWLRQ PDUNLC(
$HURGURPH 'HVLJQ O0DQXDO 'RF 3DUW

$SSOLFDWLRQ

KHUH LW LV LPSUDFWLFDEOH WR LQVWDOO D PI
DFFRUGDQFH ZEWK D PDQGDWRU\ LQVWUXFWLRQ PDU
SURYLGHG RQ WKH VXUIDFH RI WKH SDYHPHQW

:KHUH RSHUDWLRQDOO\ UHTXLUHG VXFK DV RQ W
ZLGWK D PDQGDWRU\ LQVWUXFWLRQ VLJQ VKDOO EH
LQVWUXFWLRQ PDUNLQJ

JRFDWLRQ

7KH PDQGDWRU\ LQVWUXFWLRQ PDUNLQJ VKDOO
VLGH RI WKH WD[LZD\ FHQWUH OLQH PDUNLQJ DQG RQ \
KROGLQJ SRVLWLRQ PDUNLQJ DV VKRZQ LQ )LIJXUH
WKH QHDUHVW HGJH Rl WKH PDUNLQJ DQG WKH UXQZD
WKH WD[LZD\ FHQWUH OLQH PDUNLQJ VKDOO EH QRW C

7KH PDQGDWRU\ LQVWUXFWLRQ PDUNLQJ RQ WD]JL
LV ( RU ) VKDOO EH ORFDWHG RQ ERWK VLGHV RI WKH
RQ WKH KROGLQJ VLGH Rl WKH UXQZD\ KROGLQJ SRV
YJLIXUH % 7KH GLVWDQFH EHWZHHQ WKH QHDUHYV
WKH UXQZD\ KROGLQJ SRVLWLRQ PDUNLQJ RU WKH WD]
EH QRW OHVV WKDQ P

([FHSW ZKHUH RSHUDWLRQDOO\ UHTXLUHG D PDQ
VKDOO QRW EH ORFDWHG RQ D UXQzD\

&KDUDFWHULVWLFV

$ PDQGDWRU\ LQVWUXFWLRQ PDUNLQJ VKDOO FF
ZKLWH RQ D UHG EDFNJURXQG ([FHSW IRU D 12 (175< F
VKDOO SURYLGH LQIRUPDWLRQ LGHQWLFDO WR WKD!
LQVWUXFWLRQ VLJQ

$ ul2 (175<Y PDUNLQJ VKDOO FRQVLVW RI DQ LQVF
p12 (175<Y RQ D UHG EDFNJURXQG

KHUH WKHUH LV LOQVXIILFLHQW FRQWUDVW EHW
SDYHPHQW VXUIDFH WKH PDQGDWRU\ LOVWUXFWLR
DSSURSULDWH ERUGHU SUHIHUDEO\ ZKLWH RU EODFN

7KH FKDUDFWHU KHLJKW VKRXOG EH P IRU LQV
OHWWHU LV & ' (RU) DQG P ZKHUH WKH FRGH OHWW
VKRXOG EH LQ WKH IRUP DQG SBRSRUWLRQV VKRZQ L

7KH EDFNJURXQG VKDOO EH UHFWDQJXODU DQG |
ODWHUDOO\ DQG YHUWLFDOO\ EH\RQG WKH H[WUHPLWI
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T 1)250$7,21085.,1*

1IRWHXLGDQFH RQ LQIRUPDWLRQ PDUNLQJ LV FRQWDLQHG L
$HURGURPH 'HVLJQ 0DQXDO 'RF 3DUW

$SSOLFDWLRQ

‘KHUH DQ LQIRUPDWLRQ VLJQ ZRXOG QRUPDOO\ EH LQVWDO
WR LQVWDOO DV GHWHUPLQHG E\ WKH DSSURSULDWH DXWKRUI
VKDOO EH GLVSOD\HG RQ WKH VXUIDFH Rl WKH SDYHPHQW

‘KHUH RSHUDWLRQDOO\ UHTXLUHG DQ LQIRUPDWLRQ VLJQ \
E\DQ LQIRUPDWLRQ PDUNLQJ

$Q LQIRUPDWLRQ ORFDWLRQ GLUHFWLRQ PDUNLQJ VKDOC
DQG IROORZLQJ FRPSOH[ WD[LZD\ LQWHUVHFWLRQV DQG ZKHUH
KDV LQGLFDWHG WKH DGGLWLRQ RI D WD[LZD\ ORFDWLRQ PDU
FUHZ JURXQG QDYLJDWLRQ

$Q LQIRUPDWLRQ ORFDWLRQ PDUNLQJ VKDOO EH GLVSOD
VXUIDFH DW UHJXODU LQWHUYDOV DORQJ WD[LZD\V RI JUHDW ¢

JRFDWLRQ

7KH LOQIRUPDWLRQ PDUNLQJ VKDOO EH GLVSOD\HG DFURV)
WD[LZD\ RU DSURQ ZKHUH QHFHVVDU\ DQG SRVLWLRQHG VR DV
FRENSLW RI DQ DSSURDFKLQJ DLUFUDIW

&KDUDFWHULVWLFV
$Q LQIRUPDWLRQ PDUNLQJ VKDOO FRQVLVW RI

L DQ LQVFULSWLRQ LQ \HOORZ XSRQ D EODFN EDFNJURXQG
RU VXSSOHPHQWYV D ORFDWLRQ VLJQ DQG
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ILIKWYV

LL DQ LQVFULSWLRQ LQ EODFN XSRQ D \HOORZ EDF
RU VXSSOHPHQWY D GLUHFWLRQ RU GHVWLQDWLRQ

"KHUH WKHUH LV LQVXIILFLHQW FRQWUDVW EHWZ
DQG WKH SDYHPHQW VXUIDFH WKH PDUNLQJ VKDOO L

L D EODFN ERUGHU ZKHUH WKH LQVFULSWLRQV DI

ERUGHU ZKHUH WKH LQVFULSWLRQV DUH LQ \HOORZ

2D t1(5%/
[LIJKWV ZKLFK PD\ (QGDQJHU WKH 6DIHW\ RI $LUFUDI

$ QRQ DHURQDXWLFDO JURXQG OLJKW QHDU DQ
HQGDQJHU WKH VDIHW\ RI DLUFUDIW VKDOO EH H[WLQ
PRGLILHG VR DV WR HOLPLQDWH WKH VRXUFH RI GDQJ

IDVHU (PLVVLRQV ZKLFK PD\ (QGDQJHU WKH 6DIHW\ F

7R SURWHFW WKH VDIHW\ RI DLUFUDIW DJDLQVW
HPLWWHUV WKH IROORZLQJ SURWHFWHG JRQHV VKDOO

2D ODVHU EHDP IUHH IOLJKW JRQH /))=
2 b ODVHU EHDP FULWLFDO IOLJKWV JRQH /&)= DQG
2 b ODVHU EHDP VHQVLWLYH IOLJKW JRQH /6)=

IRWH)LIXUHV DQG PD\ EH XVHG WR GH)
H[SRVXUH OHYHOV DQG GLVWDQFHY WKDW DGHTXDWH!

1RWH7KH UHVWULFWLRQV RQ WKH XVH RI ODVHU EHEC
IOLJKW JRQHV /))= /&)= DQG /6)= UHIHU WR YLVLEOH
HPLWWHUV RSHUDWHG E\ WKH DXWKRULWLHV LQ D PDC
DUH H[FOXGHG ,Q DOO QDYLJDEOH DLU VSDFH WKH LU
YLVLEOH RU LQYLVLEOH LV H[SHFWHG WR EH OHVV \
SHUPLVVLEOH H[SRVXUH 03( XQOHVV VXFK HPLVVLRC
DXWKRULW\ DQG SHUPLVVLRQ REWDLQHG

1RWH7KH SURWHFWHG IOLJKW ]JRQHVY DUH HVWDEOLVk
ULVNV RI RSHUDWLQJ ODVHU HPLWWHUV LQ WKH YLFL(

IRWH)XBWKHU JXLGDQFH RQ KRZ WR SURWHFW IOLJ
KD]JDUGRXV HIIHFWV RI ODVHU HPLWWHUV LV FRQWDLQ
(PLWWHUY DQG )OLJKWYV 6DIHW\ ,&%$2 'RF

1RWH6HH DOVR 1LJ &%$5V 3DUW + $LU 7UDIILF 6HU



).*85¢(

),*85( 587(&7( Y, *+7 21(6

&7,3/( B1:3< [$6(5 %s0 B(( Y.*+7 21(

%



%

),*85¢( 587(&7(" Y, *+7=21(6:,7+ ,1',&%$7,22) 0$;,080

,UUDGLDQFH OHYHOV IRU YLVLEOH ODVHU EHDPV

$ QRQ DHURQDXWLFDO JURXQG OLJKW ZKLFK E\
FRQILIXUDWLRQ RU FRORXU PLJKW SUHYHQW RU FC
LQWHUSUHWDWLRQ RI DHURQDXWLFDO JURXQG OLJKW\
RWKHUZLVH PRGLILHG VR DV WR HOLPLQDWH VXFK D SF
VKDOO EH GLUHFWHG WR D QRQ DHURQDXWLFDO JURXC
WKH DUHDV GHVFULEHG KHUH XQGHU

L ,QVWUXPHQW UXQZD\ 2 FRGH QXPEHU

ZLWKLQ WKH DUHDV EHIRUH WKH WKUHVKROG DQG
HIWHQGLQJ DW OHDVW PLQ OHQIJWK IURP WKH WK
P HLWKHU VLGH RI WKH HIWHQGHG UXQZD\ FHQWU

LL,QVWUXPHQW UXQZD\ 2 FRGH QXPEHU RU
DV LQ D H[FHSW WKDW WKH OHQJWK VKDOO EH DV

LLLQVWUXPHQW UXQZD\ 2 FRGH QXPEHU DQG QRC
ZLWKLQ WKH DSSURDFK DUHD

$HURQDXWLFDO *URXQG /LIJKWV ZKLFK PD\ &DXVH &R

1IRWHQ2WKH FDVH RI DHURQDXWLFDO JURXQG OLJKW
FRQVLGHUDWLRQ QHHGV WR EH JLYHQ WR HQVXUH WKD
WR PDULQHUV

/ILIKW ILIWXUHVY DQG VXSSRUWLQJ VWUXFWXUHYV

IRWBHH VHFWLRQ IRULQIRUPDWLRQ UHJDUGLQ.
RI HTXLSPHQW DQG LQVWDOODWLRQV RQ RSHUDWLRQD
'HVLJQ ODQXDO 'RF 3DUW LQ SUHSDUDWLRQ IRL

Rl OLJKW IL[WXUHYVY DQG VXSSRUWLQJ VWUXFWXUHYV



%
(OHYDWHG $SSURDFK /LJKWYV

(OHYDWHG DSSURDFK OLJKWYV DQG WKHLU VXSSRUWLQJ VWL
HIFHSW WKDW LQ WKDW SRUWLRQ RI WKH DSSURDFK OLJKWLC
I[IURP WKH WKUHVKROG

L ZKHUH WKH KHLJKW RI D VXSSRUWLQJ VWUXFWXUH HI[F
I[UDQJLELOLW\N UHTXLUHPHQW VKDOO DSSO\ WR WKH WRS P

LLZKHUH D VXSSRUWLQJ VWUXFWXUH LV VXUURXQGHG E\ QR
RQO\ WKDW SDUW RI WKH VWUXFWXUH WKDW H[WHQGV DERYF
VKDOO EH IUDQJLEOH

KHQ DQ DSSURDFK OLJKW IL[WXUH RU VXSSRUWLQJ VWUXI
VXIILFLHQWO\ FRQVSLFXRXV LW VKDOO EH VXLWDEO\ PDUNHG

(OHYDWHG /LIKWYV

(OHYDWHG UXQZD\ VWRS ZD\ DQG WD[LZD\ OLJKWV VKDOO
KHLIJKW VKDOO EH VXIILFLHQWO\ ORZ WR SUHVHUYH FOHDUDRQ
WKH HQJLQH SRGV RI MHW DLUFUDIW

6 XUIDFH /LIKWYV

/ILIKW ILIWXUHV LQVHW LQ WKH VXUIDFH RI UXQZD\V VWRS
DSURQV VKDOO EH VR GHVLJQHG DQG ILWWHG DV WR ZLWKVWDQC
RlI DQ DLUFUDIW ZLWKRXW GDPDJH HLWKHU WR WKH DLUFUDIW R

7KH WHPSHUDWXUH SURGXFHG E\ FRQGXFWLRQ RU UDGLDYV
EHWZHHQ DQ LQVWDOOHG LQVHW OLJKW DQG DQ DLUFUDIW W\
GXULQJ D PLQXWH SHULRG RI H[SRVXUH

IRWHXLGDQFH RQ PHDVXULQJ WKH WHPSHUDWXUH RI LQVHW
WKH ,&8$2 $HURGURPH 'HVLJQ 0ODQXDO 'RF 3DUW

JLIKW ,QWHQVLW\ DQG &RQWURO

IRWHQ2GXVN RU SRRU YLVLELOLW\ FRQGLWLRQV E\ GD\ OLJK!
HITHFWLYH WKDQ PDUNLQJ )RU OLJKWV WR EH HIITHFWLYH LQ VX
YLVLELOLW\ E\ QLJKW WKH\ PXVW EH RI DGHTXDWH LQWHQVLW
LQWHQVLW\ LW ZLOO XVXDOO\ EH QHFHVVDU\ WR PDNH WKH Ol
FDVH WKH DUFV RYHU ZKLFK WKH OLJKW VKRZV ZLOO KDYH W
RULHQWDWHG DV WR PHHW WKH RSHUDWLRQDO UHTXLUHPHQWYV
ZLOO KDYH WR EH FRQVLGHUHG DV D ZKROH WR HQVXUH WKDW
DUH VXLWDEO\ PDWFKHG WR WKH VDPH HQG 6HH $GYLVRU\ &LU
*XLGDQFH ODWHULDO WR $HURGURPH 5HIXODWLRQ ™ 1&%% $& $5

DQG WKH ,&%$2 $HURGURPH 'HVLJQ 0ODQXDO 'RF 3DUW

7TKH LQWHQVLW\ RI UXQZD\ OLIJKWLQJ VKDOO EH DGHTXDW
FRQGLWLRQV RI YLVLELOLW\ DQG DPELHQW OLJKW LQ ZKLFK XVH
DQG FRPSDWLEOH ZLWK WKDW RI WKH QHDUHVW VHFWLRQ RI WK
ZKHQ SURYLGHG

IRWHKEOH WKH OLJKWV RI DQ DSSURDFK OLJKWLQJ V\VWHP P
LQWHQVLW\ WKDQ WKH UXQZD\ OLJKWLQJ LW LV JRRG SUDFWLF
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LQ LQWHQVLW\N DV WKHVH FRXOG JLYH D SLORW D IDO\
FKDQJLQJ GXULQJ DSSURDEFK

‘KHUH D KLJK LOWHQVLW\ OLIJKWLQJ VAIVWHP LV SL
FRQWURO VKDOO EH LQFRUSRUDWHG WR DOORZ IRU D
PHHW WKH SUHYDLOLQJ FRQGLWLRQV G6HSDUDWH LQW
PHWKRGYV VKDOO EH SURYLGHG WR HQVXUH WKDW WKH
FDQ EH RSHUDWHG DW FRPSDWLEOH LQWHQVLWLHV

2 DSSURDFK OLJKWLQJ V\VWHP

2 UXQZD\ HGJH OLJKWYV

2 UXQZD\ WKUHVKROG OLJKWYV

2 UXQZD\ HQG OLJKWYV

2 UXQZD\ FHQWUH OLQH OLJKWYV

2 UXQZD\ WRXFKGRZQ JRQH OLJKWV DQG
2 WD[LZD\ FHQWUH OLQH OLJKWV

2Q WKH SHULPHWHU RI DQG ZLWKLQ WKH HOOLSV
&$2 $QQH] 9RO , $SSHQGL[ )LIXUHV $ WR $
OLJKW LQWHQVLW\ YDOXH VKDOO QRW EH JUHDWHU W
LQWHQVLW\ YDOXH PHDVXUHG LQ DFFRUGDQFH ZLWK ,&
FROOHFWLYH QRWHV IRU JLIXUHV $ WR $ 1RWH

2Q WKH SHULPHWHU RI DQG ZLWKLQ WKH UHFWD(

LQ ,&%$2 $QQH[ 9RO , $SSHQGL[ )LIXUHV $ WR $
OLJKW LQWHQVLW\ YDOXH VKDOO QRW EH JUHDWHU W
LQWHQVLW\ YDOXH PHDVXUHG LQ DFFRUGDQFH ZLWK ,&
FROOHFWLYH QRWHV IRU )LIXUHV $ WR $ 1RW

E  d5*(1a< [,*+7,1%
$SSOLFDWLRAQ

$W DQ DHURGURPH SURYLGHG ZLWK UXQZD\ OLJKW!|
SRZHU VXSSO\ VXIILFLHQW HPHUJHQF\ OLJKWV VKDOO
LQVWDOODWLRQ RQ DW OHDVW WKH SULPDU\ UXQZD\ L
OLJKWLQJ V\VWHP

IRWHPHUJHQF\ OLJKWLQJ PD\ DOVR EH XVHIXO WR PDU
WD[LZD\V DQG DSURQ DUHDV

IRFDWLRQ

KHQ LQVWDOOHG RQ D UXQZD\ WKH HPHUJHQF\ O}
FRQIRUP WR WKH FRQILIXUDWLRQ UHTXLUHG IRU D QF

&KDUDFWHULVWLFV

7KH FRORXU RI WKH HPHUJHQF\ OLJKWV VKDOO
UHTXLUHPHQWY IRU UXQZD\ OLJKWLQJ H[FHSW WKDW
OLIKWY DW WKH WKUHVKROG DQG WKH UXQZD\ HQG LV
YDULDEOH ZKLWH RU DV FORVH WR YDULDEOH ZKLWH I



%
F $21$87,88/%5&216
$SSOLFDWLRAQ

‘KHUH RSHUDWLRQDOO\ QHFHVVDU\ DQ DHURGURPH EHDFRC
EHDFRQ VKDOO EH SURYLGHG DW HDFK DHURGURPH LQWHQGHC

7KH RSHUDWLRQDO UHTXLUHPHQW VKDOO EH GHWHUPLQH
UHTXLUHPHQWY RI WKH DLU WUDIILF XVLQJ WKH DHURGURPH
DHURGURPH IHDWXUHY LQ UHODWLRQ WR LWV VXUURXQGLQJV LC
YLVXDO DQG QRQ YLVXDO DLGV XVHIXO LQ ORFDWLQJ WKH DHU

$HURGURPH EHDFRQ

$Q DHURGURPH EHDFRQ VKDOO EH SURYLGHG DW DQ DHUR
XVH DW QLJKW LI RQH RU PRUH RI WKH IROORZLQJ FRQGLWLRQ

L DLUFUDIW QDYLJDWH SUHGRPLQDQWO\ E\ YLVXDO PHDQV
LLUHGXFHG YLVLELOLWLHY DUH IUHTXHQW RU

LLLW LV GLIILFXOW WR ORFDWH WKH DHURGURPH IURP WKH
OLJKWV RU WHUUDLQ

IRFDWLRQ

7KH DHURGURPH EHDFRQ VKDOO EH ORFDWHG RQ RU DGMD
LQ DQ DUHD RI ORZ DPELHQW EDFN JURXQG OLJKWLQJ

7KH ORFDWLRQ RI WKH EHDFRQ VKDOO EH VXFK WKDW WKH
E\ REMHFWV LQ VLJQLILFDQW GLUHFWLRQV DQG GRHV QRW GDJ]
ODQG

&KDUDFWHULVWLEFV

7KH DHURGURPH EHDFRQ VKDOO VKRZ HLWKHU FRORXUHG
ZLWK ZKLWH IODVKHV RU ZKLWH IODVKHY RQO\ 7KH IUHTXHQF\
IURP WR SHU PLOXWH :KHUH XVHG WKH FRORXUHG IODVKH\
DW ODQG DHURGURPHY VKDOO EH JUHHQ DQG FRORXUHG IODVK
ZDWHU DHURGURPHV VKDOO EH \HOORZ ,Q WKH FDVH RI D FRP
DHURGURPH FRORXUHG IODVKHV LI XVHG VKDOO KDYH WKH F
ZKLFKHYHU VHFWLRQ RI WKH DHURGURPH LV GHVLIQDWHG DV W

7KH OLJKW IURP WKH EHDFRQ VKDOO VKRZ DW DOO DQJOI
YHUWLFDO OLJKW GLVWULEXWLRQ VKDOO HIWHQG XSZDUGV IUR
WKDQ f WR DQ HOHYDWLRQ GHWHUPLQHG E\ WKH $HURGURPH
WR EH VXIILFLHQW WR SURYLGH JXLGDQFH DW WKH PD[LPXP H(
EHDFRQ LV LOWHQGHG WR EH XVHG DQG WKH HIITHFWLYH LQWH
QRW OHVV WKDQ FG

IRWHW ORFDWLRQV ZKHUH D KLJK DPELHQW EDFNJURXQG OLJk
EH DYRLGHG WKH HIITHFWLYH LQWHQVLW\ RI WKH IODVK PD\ EH
E\ D IDFWRU XS WR D YDOXH RI
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v(17,),&%7,21%®8 821
$SSOLFDWLRAQ

$Q LGHQWLILFDWLRQ EHDFRQ VKDOO EH SURYLGH
LQWHQGHG IRU XVH DW QLJKW DQG FDQQRW EH HDVLO
PHDQV

IRFDWLRQ

7TKH LGHQWLILFDWLRQ EHDFRQ VKDOO EH ORFDWF
Rl1 ORZ DPELHQW EDFNJURXQG OLJKWLQJ

7KH ORFDWLRQ RI WKH EHDFRQ VKDOO EH VXF
VKLHOGHG E\ REMHFWV LQ VLJQLILFDQW GLUHFWLRQ
DSSURDFKLQJ WR ODQG

&KDUDFWHULVWLEFV

$Q LGHQWLILFDWLRQ EHDFRQ DW D ODQG DHURG
Rl DJLPXWK 7KH YHUWLFDO OLJKW GLVWULEXWLRQ V
HOHYDWLRQ Rl QRW PRUH WKDQ f WR DQ HOHYDWLRQ
EH VXIILFLHQW WR SURYLGH JXLGDQFH DW WKH PDI[L
EHDFRQ LV LQWHQGHG WR EH XVHG DQG WKH HIIHFWL"
QRW OHVV WKDQ FG

I1RWHW ORFDWLRQV ZKHUH D KLJK DPELHQW EDFNJUR
EH DYRLGHG WKH HIIHFWLYH LQWHQVLW\ Rl WKH IODV|
E\ D IDFWRU XS WR D YDOXH RI

$Q LGHQWLILFDWLRQ EHDFRQ VKDOO VKRZ IODVKL
DQG IODVKLQJ \HOORZ DW D ZDWHU DHURGURPH

7TKH LGHQWLILFDWLRQ FKDUDFWHUYV VKDOO EH W
ORUVH &RGH

7KH VSHHG RI WUDQVPLVVLRQ VKDOO EH EHWZHI
PLQXWH WKH FRUUHVSRQGLQJ UDQJH RI GXUDWLRQ F
W R VHFRQGV SHU GRW

G $3523&+/,*+7,1* GB67(06
$SSOLFDWLRAQ
2 1RQ ,QVWUXPHQW 5XQZD\

$ VLPSOH DSSURDFK OLJKWLQJ V\VWHP DV VSHFLI
G Rl WKLV 3DUW VKDOO EH SURYLGHG WR V&I
UXQzZD\ ZKHUH WKH FRGH QXPEHU LV RU DQG LQ\
HIFHSW ZKHQ WKH UXQZD\ LV XVHG RQO\ LQ FRQGLW
VXIILFLHQW JXLGDQFH LV SURYLGHG E\ RWKHU YLVXI

I1RWH ¥LPSOH DSSURDFK OLJKWLQJ VA\WWHP FDQ LC
JXLGDQFH E\ GD\



%
2 1RQ 3UHFLVLRQ $SSURDFK 5XQZD\

$ VLPSOH DSSURDFK OLJKWLQJ VIGWHRV®Y VSHFLILHG LQ
G Rl WKLV 3DUW VKDOO EH SURYLGHG WR VHUYH D (
DSSURDFK UXQZD\ H[FHSW ZKHQ WKH UXQZD\ LV XVHG RQO\
JRRG YLVLELOLW\ RU VXIILFLHQW JXLGDQFH LV SURYLGHG E\

IRWHW2 LY DGYLVDEOH WR JLYH FRQVLGHUDWLRQ WR WKH LQV
DSSURDFK FDWHJRU\ , OLJKWLQJ VI\VWHP RU WR WKH DGGLWL
OLIJKWLQJ VA\VWHP

2 BUHFLVLRQ $SSURDFK 5XQzD\ &DWHJRU\ ,

:KHUH SK\VLFDOO\ SUDFWLFDEOH D SUHFLVLRQ DSSURDFK
VI\IVWHP DV VSHFLGLHG W®R G VKDOO EH SURYLGHG
WR VHUYH D SUHFLVLRQ DSSURDFK UXQZD\ FDWHJRU\ ,

2 BUHFLVLRQ $SSURDFK 5XQzZD\ &DWHJRULHYV ,, DQG ,,,

$ SUHFLVLRQ DSSURDFK FDWHJRU\ ,, DQG ,,, OLJKWLQJ V\VW
G WR G VKDOO EH SURYLGHG WR VHUYH D SUHFI
DSSURDFK UXQzD\ FDWHJRU\ ,, RU ,,,

6,03/( $3528&8+/*+7,1* G67(0
/JREDWLRQ

$ VLPSOH DSSURDFK OLJKWLQJ VIVWHP VKDOO FRQVLVW RI
HIWHQGHG FHQWUH OLQH RI WKH UXQZD\ H{IWHQGLQJ ZKHQHYHU
RI QRW OHVV WKDQ P IURP WKH WKUHVKROG ZLWK D URZ F
FURVVEDU P RU PLQ OHQJWK DW D GLVWDQFH RI P IURP

7KH OLJKWYV IRUPLQJ WKH FURVVEDU VKDOO EH DV QHDUC
KRUL]IRQWDO VWUDLJKW OLQH DW ULJKW DQJOHV WR DQG ELVH
OLQH OLJKWV 7KH OLJKWV RI WKH FURVVEDU VKDOO EH VSDFH
HITHFW H[FHSW WKDW ZKHQ D FURVVEDU RI P LV XVHG JD
HDFK VLGH RI WKH FHQWUH OLQH 7KHVH JDSV VKDOO EH NHSYV
ORFDO UHTXLUHPHQWY DQG HDFK VKDOO QRW H[FHHG P

IRWH6SDPFLQJ IRU WKH FURVVEDU OLJKWYV EHWZHHQ P DQG
*DSV RQ HDFK VLGH RI WKH FHQWUH OLQH PD\ LPSURYH GLUHF\
DSSURDFKHY DUH PDGH ZLWK D ODWHUDO HUURU DQG IDFLOLW
DQG ILUH ILIJIKWLQJ YHKLFOHYV

IRWH6HH $GYLVRU\ &LUFXODU 36XSSOHPHQWDU\ *XLGDQFH O
$HURGURPH 5HIJXODWLRQ  1&%$$ $& $5° BHFWLRQ IRU JXLC
LQVWDOODWLRQ WROHUDQFHYV

7KH OLJKWV IRUPLQJ WKH FHQWUH OLQH VKDOO EH SODFHG
RI P H[FHSW WKDW ZKHQ LW LV GHVLUHG WR LPSURYH WKH J

P PD\ EH XVHG 7KH LQQHUPRVW OLJKW VKDOO EH ORFDWHG
IURP WKH WKUHVKROG GHSHQGLQJ RQ WKH ORQJLWXGLQDO L
FHQWUH OLQH OLJKWYV



%

I LW LV QRW SK\WWLFDOO\ SRVVLEOH WR SURYLGH
GLVWDQFH RI P ITURP WKH WKUHVKROG LW VKDOO E
LQFOXGH WKH FURVVEDU ,I WKLV LV QRW SRVVLEOH Wtk
DQG HDFK FHQWUH OLQH OLJKW VKDOO WKHQ FRQVLVW
6XEMHFW WR WKH DSSURDFK VI\VWHP KDYLQJ D FURVVE
DQ DGGLWLRQDO FURVVEDU PD\ EH SURYLGHG DW P

7KH VA\VWHP VKDOO OLH DV QHDUO\ DV SUDFWLFCL
SDVVLQJ WKURXJK WKH WKUHVKROG SURYLGHG WKDW

L QR REMHFW RWKHU WKDQ DQ ,/6 RU 0/6 DJLPXWK
WKURXJK WKH SODQH RI WKH DSSURDFK OLJKWYV ZLW
FHQWUH OLQH RI WKH V\VWHP DQG

LLOQR OLJKW RWKHU WKDQ D OLJKW ORFDWHG ZLWKI
RUD FHQWUH OLQH EDUUHWWH QRW WKHLU H[WUHF
DSSURDFKLQJ DLUFUDIW

$Q\ ,/6 RU 0/6 DILPXWK DQWHQQD SURWUXGLQJ WK
OLJKWV VKDOO EH WUHDWHG DV DQ REVWDFOH DQG

&KDUDFWHULVWLFV

7KH OLJKWV RI D VLPSOH DSSURDFK OLJKWLQJ V\V
WKH FRORXU RI WKH OLJKWY VKDOO EH VXFK DV WR H
GLVWLQJXLVKDEOH IURP RWKHU DHURQDXWLFDO JURX
OLIJKWLQJ LI SUHVHQW (DFK FHQWUH OLQH OLJKW VKL

L DVLQJOH VRXUFH RU
LL D EDUUHWWH DW OHDVW P LQ OHQJWK

IRWH:KHQ WKH EDUUHWWH DV LQ % LV FRPSRVHG R
WR SRLQW VRXUFHV D VSDFLQJ RI P EHWZHHQ DG
KDV EHHQ IRXQG VDWLVIDFWRU\

1RWH,W2PD\ EH DGYLVDEOH WR XVH EDUUHWWHYV P L(
WKDW WKH VLPSOH DSSURDFK OLJKWLQJ VIVWHP ZLOC
DSSURDFK OLJKWLQJ V\VWHP

IRWH$W ORFDWLRQV ZKHUH LGHQWLILFDWLRQ RI WK
VIVWHP LV GLIILFXOW DW QLJKW GXH WR VXUURXQGLQ
LQVWDOOHG LQ WKH RXWHU SRUWLRQ RI WKH VA\VWHP

'KHUH SURYLGHG IRU D QRQ LQVWUXPHQW UXQZzD
DOO DQJOHV LQ DJLPXWK QHFHVVDU\ WR D SLORW RQ F
LQWHQVLW\ RI WKH OLJKWV VKDOO EH DGHTXDWH IRU
DPELHQW OLJKW IRU ZKLFK WKH V\VWHP KDV EHHQ SU

KHUH SURYLGHG IRU D QRQ SUHFLVLRQ DSSURDF
VKRZ DW DOO DQJOHV LQ D]JLPXWK QHFHVVDU\ WR WK
ILQDO DSSURDFK GRHV QRW GHYLDWH E\ DQ DEQRUPDC
E\ WKH QRQ YLVXDO DLG 7KH OLJKWV VKDOO EH GHVLJ
ERWK GD\ DQG QLJKW LQ WKH PRVW DGYHUVH FRQGLW
OLJKW IRU ZKLFK LW LV LQWHQGHG WKDW WKH V\VWHF



%
3(&.6,218352$8+&7(*25< , f+7,1* G67(0
/IRFDWLRQ

$ SUHFLVLRQ DSSURDFK FDWHJRU\ |, OLJKWLQJ VA\VWHP V
URZ RI OLJKWV RQ WKH HIWHQGHG FHQWUH OLQH RI WKH UXQZ
SRVVLEOH RYHU D GLVWDQFH RI P ITURP WKH UXQZD\ WKUHV
OLJKWV IRUPLQJ D FURVVEDU P LQ OHQJWK DW D GLVWDQFI
UXQZD\ WKUHVKROG

IRWHAKH LOVWDOODWLRQ RI DQ DSSURDFK OLJKWLQJ VA\VWHP
LQ OHQJWK PD\ UHVXOW LQ RSHUDWLRQDO OLPLWDWLRQV RQ V
$GYLVRU\ &LUFXODU 1&%% $& $5°' 6HFWLRQ

7KH OLJKWV IRUPLQJ WKH FURVVEDU VKDOO EH DV QHDUC
KRULJRQWDO VWUDLJKW OLQH DW ULJKW DQJOHVY WR DQG ELVH
OLQH OLJKWV 7KH OLJKWV RI WKH FURVVEDU VKDOO EH VSDFH
HIITHFW H[FHSW WKDW JDSV PD\ EH OHIW RQ HDFK VLGH RI Wt
JDSV VKDOO EH NHSW WR D PLQLPXP WR PHHW ORFDO UHTXLUHTF
H[FHHG P

IRWH6SDFLQJ IRU WKH FURVVEDU OLJKWYVY EHWZHHQ P DQG
*DSV RQ HDFK VLGH RI WKH FHQWUH OLQH PD\ LPSURYH GLUHF\
DSSURDFKHVY DUH PDGH ZLWK D ODWHUDO HUURU DQG IDFLOLW
DQG ILUH ILIJIKWLQJ YHKLFOHYV

IRWH6HH $GYLVRU\ &LUFXODU 36XSSOHPHQWDU\ *XLGDQFH 0
$HURGURPH 5HIJXODWLRQ  1&%$$ $& $5° BHFWLRQ IRU JXLC
LQVWDOODWLRQ WROHUDQFHYV

7KH OLJKWYV IRUPLQJ WKH FHQWUH OLQH VKDOO EH SOD
LOQWHUYDOV RI P ZLWK WKH LQQHUPRVW OLJKW ORFDWHG P

7KH VA\IVWHP VKDOO OLH DV QHDUO\ DV SUDFWLFDEOH LQ
SDVVLQJ WKURXJK WKH WKUHVKROG SURYLGHG WKDW

L QR REMHFW RWKHU WKDQ DQ ,/6 RU 0/6 DJLPXWK DQWHQQ
WKURXJK WKH SODQH RI WKH DSSURDFK OLJKWV ZLWKLQ D GL
FHQWUH OLQH RI WKH VI\VWHP DQG

LLQR OLIJKW RWKHU WKDQ D OLJKW ORFDWHG ZLWKLQ WKH F
RUD FHQWUH OLQH EDUUHWWH QRW WKHLU H[WUHPLWLHV
DSSURDFKLQJ DLUFUDIW

$Q\ ,/6 RU 0/6 DILPXWK DQWHQQD SURWUXGLQJ WKURXJK WKk
OLJKWV VKDOO EH WUHDWHG DV DQ REVWDFOH DQG PDUNHG |

&KDUDFWHULVWLEFV

7KH FHQWUH OLQH DQG FURVVEDU OLJKWYV RI D SUHFLVLR
OLJKWLQJ VI\VWHP VKDOO EH IL[HG OLJKWV VKRZLQJ YDULDEOH
OLJKW SRVLWLRQ VKDOO FRQVLVW RI HLWKHU

LDVLQJOH OLJKW VRXUFH LQ WKH LQQHUPRVW P RI WKH F



%

VRXUFHV LQ WKH FHQWUDO P RI WKH FHQWUH OLQF
RXWHU P RI WKH FHQWUH OLQH WR SURYLGH GLVWD

LLD EDUUHWWH

:KHUH WKH VHUYLFHDELOLW\ OHYHO RI WKH DSSES
PDLQWHQDQFH REMHVFMDLYHEH GHPRQVWUDWHG HDFK F
OLIJKW SRVLWLRQ PD\ FRQVLVW RI HLWKHU

LDVLQJOH OLJKW VRXUFH RU
LLD EDUUHWWH

7KH EDUUHWWHY VKDOO EH DW OHDVW P LQ (
FRPSRVHG RI OLJKWYV DSSUR[LPDWLQJ WR SRLQW VRXUI
VSDFHG DW LQWHUYDOV RI QRW PRUH WKDQ P

, /] WKH FHQWUH OLQH FRQVLVWV®RI HDUUHWWHYV D
RU G LL HDFK EDUUHWWH VKDOO EH VXSSOHPHQW
HIFHSW ZKHUH VXFK OLJKWLQJ LV FRQVLGHUHG XQQHF
FKDUDFWHULVWLFV RI WKH VI\VWHP DQG WKH QDWXUH

(DFK IODVKLQJ OLJKW D& GHWHKDQBPHEHLI@DVKHG
WZLFH D VHFRQG LQ VHTXHQFH EHJLQQLQJ ZLWK V
SURJUHVVLQJ WRZDUG WKH WKUHVKROG WR WKH LQQ
GHVLJQ RI WKH HOHFWULFDO FLUFXLW VKDOO EH VXFKk
LQGHSHQGHQWO\ Rl WKH RWKHU OLJKWV Rl WKH DSSU

, /] WKH FHQWUH OLQH FRQVLVW\W RIIOLIJIKWY DV G
RU G L DGGLWLRQDO FURVVEDUV RI OLJKWV WR
Dw P ITURP WKH WKUHVKROG VKDOO EH SURYLGHG |
P IURP WKH WKUHVKROG 7KH OLJKWYV IRUPLQJ HDFK
DV SUDFWLFDEOH LQ D KRUL]RQWDO VWUDLJKW OLQH
WKH OLQH RI WKH FHQWUH OLQH OLJKWV 7KH OLJKWYV
OLQHDU HIIHFW H[FHSW WKDW JDSV PD\ EH OHIW RQ
7TKHVH JDSV VKDOO EH NHSW WR D PLQLPXP WR PHHW
VKDOO QRW H[FHHG P

1IRWHHH $GYLVRU\ &LUFXODU 36XSSOHPHQWDU\ *XL
$HURGURPH 5HIJXODWLRQ  1&%$$ $& $5° BHFWLRQ
FRQILIXUDWLRQ

KHUH WKH DGGLWLRQDO FURVVEDUV GHVFULEH!
RI WKLV 3DUW DUH LQFRUSRUDWHG LQ WKH V\VWHP )
VKDOO OLH RQ WZR VWUDLJKW OLQHVY WKDW HLWKHU D
OLIJKWV RU FRQYHUJH WR PHHW WKH UXQZD\ FHQWUH

7KH OLJKWV VKDOO EH LQ DFFRUGDQFH ZLWK WKH
JLIXUH $

IRWHAKH IOLJKW SDWK HQYHORSHV XVHG LQ WKH GH
JLYHQ LQ $GYLVRU\ &LUFXODU 36 XSSOHPHQWDU\ *XLGD
5HIXODWLRQ ™ 1&%% $& $5°' JLIXUH $



%
BUHFLVLRQ $SSURDFK &DWHJIRU\ ,, DQG ,,, /LIKWLQJ 6\VWHP /

7KH DSSURDFK OLJKWLQJ VI\VWHP VKDOO FRQVLVW RI D U
HIWHQGHG FHQWUH OLQH Rl WKH UXQZD\ H[WHQGLQJ ZKHUHYHU
Rl P IURP WKH UXQZD\ WKUHVKROG ,Q DGGLWLRQ WKH V\VWH
URZV RI OLJKWV H[WHQGLQJ P IURP WKH WKUHVKROG DQG W

P DQG RQH DW P IURP WKH WKUHVKROG DOO DV VKRZQ LQ )
WKH VHUYLFHDELOLW\ OHYHO Rl WKH DSSURDFK OLJKWV VSHFLIL
LQ J FDQ EH GHPRQVWUDWHG WKH V\VWHP PD\ KDYH WZR
OLJKWV H[WHQGLQJ P IURP WKH WKUHVKROG DQG WZR FURV\
RQH DW P IURP WKH WKUHVKROG DOO DV VKRZQ LQ )LJXUH

1IRWRKH OHQJWK RI P LV EDVHG RQ SURYLGLQJ JXLGDQFH IF
XQGHU FDWHJRU\, ,, DQG ,,, FRQGLWLRQV 5HGXFHG OHQJWKV
., DQG ,,, RSHUDWLRQV EXW PD\ LPSRVH OLPLWDWLRQV RQ FDW

$GYLVRU\ &LUFXODU 36 XSSOHPHQWDU\ *XLGDQFH ODWHULDO WR {
1&$% $& $5°' 6HFWLRQ

7KH OLJKWV IRUPLQJ WKH FHQWUH OLQH VKDOO EH SODFHG
R P ZLWK WKH LQQHUPRVW OLJKWY ORFDWHG P IURP WKH

7KH OLJKWV IRUPLQJ WKH VLGH URZV VKDOO EH SODFHG
FHQWUH OLQH DW D ORQJLWXGLQDO VSDFLQJ HTXDO WR WKDW
ZLWK WKH ILUVW OLJKW ORFDWHG P IURP WKH WKUHVKROG
OHYHO RI WKH DSSURDFK OLJKWYV VSHFLILUHG DV PDLQWHQDOQFH
Rl WKLV 3DUW FDQ EH GHPRQVWUDWHG OLJKWV IRUPLQJ WKH
RQ HDFK VLGH RI WKH FHQWUH OLQH DW D ORQJLWXGLQDO VSI
OLJKW ORFDWHG PIURP WKH WKUHVKROG 7KH ODWHUDO VSD
WKH LOQQHUPRVW OLJKWV RI WKH VLGH URZV VKDOO EH QRW OH
P DQG SUHIHUDEO\ P EXW LQ DQ\ HYHQW VKDOO EH HTXI
WRXFKGRZQ J]RQH OLJKWYV

7KH FURVVEDU SURYLGHG DW P IURP WKH WKUHVKROG
JDSV EHWZHHQ WKH FHQWUH OLQH DQG VLGH URZ OLJKWYV

7KH FURVVEDU SURYLGHG DW P IURP WKH WKUHVKROG
ERWK VLGHV RI WKH FHQWUH OLQH OLJKWYV WR D GLVWDQFH RI

, I WKH FHQWUH OLQH EH\RQG D GLVWDQFH RI P IURP
FRQVLVWY RI OLJKWV DG GHYRWLEHG LQL
DGGLWLRQDO FURVVEDUV RI OLJKWV VKDOO EH SURYLGHG DW
I[IURP WKH WKUHVKROG
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