
Republic of the Philippines
Department of Transportation
CTVIL AVIAIION AUTHORITY OF THE PHILIPPINES
Ofie* of the Dhwtor Genert,l

TO

MEMORANDUM CIRCULAR NO.: -W
ALL CONCERNED

ACTING DIRECTOR GENERAL

AMENDMENT TO PHILIPPINE MANUAL OF STANDARDS
FOR AERODROMES INCORPORATING AMBNDMENT lIA
AND 118 TO ICAO ANNEX 14 VOLUME I

FROM

SUBJECT

REFERENCE:

l. Philippine Civil Aviation Regulations- Aerodromes
2. Philippine Manual of Standards - Aerodromes
3. ICAO Annex 14 Volume I
4. ICAO Annex 14; Amendment l1
5. Regulations Amendment Procedures
6. Board Resolution No. 2012-054 dated 28 September 2012

Pursuant to the powers vested in me under the Republic Act9497, otherwise known as the

Civil Aviation Authority Act of 2008 and in accordance with the Board Resolution No.:
2A12-A54 dated 28 September 2Al2,I hereby approve the incorporation of ICAO Annex 14

Volume I Amendment No. 11A and l1B to the Philippine Manual of Standards for
Aerodromes.

ORIGINAL REGULATION:

MANUAL OF STAI{DARDS TOR AERODROMES

Chapter l. Introduction

Section 1.1General

Section 1.4: Definition of Terms

Integrity The degree ofassurance that an aeronautical data and its value has not been lost or

altered since the data origination or authorised amendment.

Runway end safety area (RESA) An area symmetrical about the extended runway centre

line and adjacent to flre end of the runway strip primarily intended to reduce the risk of

damage to an aeroplane undershooting or ovelTunning the runway.

Safety management system A systematic approach to managing safety including the

necessary organisational structure, accourtabilities, policies and procedures.
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CHAPTER 3: APPLYING FOR AN AERODROME CERTIFICATE

3 .l .2.3 As part of the certification process, CAAP staff or other authorized persons may carry
out audits, surveys, inspections, checks or tests of any aspect of the aerodrome or require
substantiation of any infonnation provided by the applicant. However, it should be clearly
understood that the CAAP inspection or testing procedures may use a sampling process.
CAAP activity does not absolve the applicant from the responsibility to provide accurate
information.

CHAPTER 5. AERODROMT INFORMATION FOR AIP

5.1.3.8 Pavement strength.

5.1.3.8 (c) Infonnation on pavement type for ACN-PCN determination, sub grade shength
category, maximum tire pressure category and evaluation method must be reported using the
following codes:

(iii) maximum allowable tire pressure category

Maximum allowable tire pressure category: Code

High:na pressure limit w

Medium: pressure limited to 1.50 MPa x
Low: pressare limited to 1.00 MPa Y

Very low. pressure limited to 0.50 MPa Z

(iv) evaluation method

Evaluation method: Code
Technical evaluation'. representing a speciflc study of the
pavanent characteristics and application of pavement
behaviour technology.

T

(lsing aircraft experience'. representing knowledge of the
specific t-vpe and mass of aircraft satisfactorily being
supported under regular use.

U

(d)Examples of pavement strenglh reporting

Example l: If the bearing strength of a rigid pavernent, built on a medium strength subgrade,

has been assessed by technical evaluation to be PCN 80 and there is no tire pressure

limitation, thenthe reported information would be: PCN 80/R/BAM/T

Example 2: tf the bearing strength of a flexible pavement, built on a high strenglh subgrade,

has been assessed by using aircraft experience to be PCN 50 and the maximtun tire pressure

allowable is 1.00 MP4 then the reported information would be: PCN S0ff/NYIU
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Example 3. If the bearing strength of a flexible pavement, built on a medium strength
subgrade, has been assessed by technical evaluation to be PCN 40 and the tire pressure isto
be limited to 0.80 MPa, then the reported information would be: PCN 4L/FiBIO.8A MParT

Example 4: lf a pavement is subject to 8747-400 all up mass limitation of 390,000 kg, then
the reported infonnation would include the following note:

"Note: The reported PCN is subject to a8747-400 aII up mass limitation of 390,000 kg."

CHAPTER 6 : Aerodrome physical characteristics

Section 6.2 Runways

6.2.9 Runway Surface

6.2.9.1The surface of a runway shall be constructed without irregularities that would result in
the loss of frictional characteristics or otherwise adversely affect the take-offor landing of an
aircraft.

Note: The finish an the surface of a runway should be such that, when tested with a 3 metre
straight-edge placed anywhere on lhe surface, there is no deviation greater than 3 mm
between the lower edge of the straight-edge and the strdace of the ranway pavement
anywhere along the staight-edge.

6.2.9.2 The surface of a paved runway must have an average surface texture depth ofnot less
than lmm over the firll runway width and runway length.

Note: A runway surface meeting the ICAO minimum design objective .for new surface
specified in Annex 14, Volume l, derived using a continuous friction measuring device, is
acceptable.

o This normally requires some.fbrm oJ'special su$bce treatment.
o Guidance on methods used to measure surface texture is given in the ICAO Airport

Sewices Manual, Part 2.

6.2.11 Runway shoulders

6.2.16 Strength of runway shoulders

6.2.16.1A mnway shoulder 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 af'runway shoulders is given in the ICAO Aerodrome Design
Manual, Part l.
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6.2.4.8 The surface of a runway turn pad shall not have surface inegularities that may callse
damage to an aircraft, and shall provide good friction characteristics when the surface is wet.

Section 6.3 Runway strips

6.3.9 Objech on runway strips

6.3.9.2 All fixed objects permined on the runway strip must be of low mass and frangibly
mounted.

6.3.9.1 A runway strip must be clear of fixed objects otherthan frangible visual aids provided
for the guidance of aircraft or vehicles:

(a) within 77.5 m of flre center line of a precision approach category I, II or III runway,
whose code number is 4 and the code letter is F; or

(b) within 60 m of the center line of a precision approach category I, II or III runway, whose
code number is 3 or 4; or

(c) within 45 m of the center line of a precision approach category I runway, whose code
number is I or 2.

6.3.8.3 The portion of a strip at the end of a runway must be prepared to resist blast erosion,
in order to protect a landing aeroplane from the danger of an exposed pavement edge.

6.4.1 Runway End Safety Area (RESA)

6.4.1.1. A RESA shall be provided at the end of a nmway strip unless the runway's code
number is I or 2 and it is not an instrurnent runway.

6.4.1.3 The minimum length of the RESA must be 90 m where the associated runway is
suitable for aircraft with a code number 3 or 4 and is used by air transport jet aero planes. In
other cases, the minimtrm RESA length rnust be 60 m

Note: Additional length of RESA may be provided, especially at interuotional aerodromes, in
a c c o rdanc e w i t h th e fo I I ow i ng ICAO re c om me n dat i o n s :

l. 240 m iJ'the runway's code namher is 3 or 4; or

2. 120 m if the runway's code number is I or 2.

6.4.1.4 The width of a RESA must not be less than twice the width of flre associated rulway

Section 6.6: Stopway

6.6.3 Surface of stopway

6.6.3.1 A stopway with a bituminous seal or asphalt surface must have frictional
characteristics equal at least to those of the associated runway.
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8.4.2.4 Where it has been determined necessary by the Director General to denote the
proximity of a runway holding position, an enhancd taxiway marking shall be instalted.
When provided under a determination by the DG, enhanced taxiway cenffe line markings are
to be installed at all taxiway/runway intersections for a particular aerodrome and may form
part of runway incursion prevention measures.

8.4.2.5 An enhanced taxiway centre line marking shall extend from the runway holding
position marking for 45 metres (including at least 3 dashed lines) in the direction away from
the runway, or to the next runway holding position marking if within the 45 m distance.

9.9.2t Runway touchdown zone lights

Section 9.12 Taxiway lighting

9.12.1Provisior of taxiway centreline lights

9.l2.ll Characteristics of taxiway centreline lights

9.12.11.1 raxiway centreline lights are to be inset fixed lights showing green on:

(a) a taxiway other than an exit taxiway; and

(b) a nmway forming part of a taxi-route.

9.12.11.2 Ta"xiway cenfreline lights on exit taxiways, including rapid exit taxiways, must be
inset fixed lights:

(a) showing green and yellow alternately, from the point where they begin to tlre perimeter of
the ILS or MLS critical area or the lower edge of the inner transitional surface, whichever is
further from the runway; and

(b) showing green from that point onwards;

9.12.23 Stop bars

Note l: As stop bars require direct ATC conffol, an aerodrome operator needs to consult
$,ith ATC before planning.for their introditction.

9.12.23.1A stop bar must be provided at every runway holding position serving a nmway
when it is intended that the nmway will be used in nrnway visual range conditions less than a
value of 350 m, unless operational procedures at the aerodrome restrict the number of aircraft
on the manoeuwing area to one at a time when runway visual range conditions are less 350
m.

9.12.23.2 A stop bar must be provided at every runway holding position serving a runway
when it is interded that the nmway will be used in nmway visual range conditions between
values of 350 rn and 550 m, unless operational procedures at the aerodrome restrict the
nunber of aircraft on the manoeuwing area to one at a time when runway visual range

conditions are less 550 m and appropriate aids and procedures are available to assist in
preventing inadvertent incursions by aircraft and vehicles onto the runway.
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Nole : As stop bars require direct ATC control either manually or automatically, an
aerodrome operatar fieeds to conrult with ATC before planningfor their introduction

9.12.24 Loeation of stop bars

9.12.24.1 A stop bar must be provided at every nmway holding position serving a runway
and:

(a) be located across the taxiway on, or not more flran 0.3 m before, the point at which it is
intendd that traffic approaching the runway stop;

(b) consist of inset lights spaced 3 m apart across the taxiway;

(c) be disposed symmetrically about, and at right angles to, the taxiway cenffeline.

9.12.24.2 Where a pilot may be required to stop the aircraft in a position so close to the lights
that they are blocked from view by the structure of the aircraft, a pair of elevated lights, with
the same characteristics as the stop bar lights, must be provided abeam the stop bar, located at
a distance of at least 3 m from the taxiway edge sufficient to overcome the visibility problem.

9.12.25 Characteristics of Stop Bars

9.12.25.I A stop bar must be unidirectional and show red in the direction of approach to the
stop bar.

9.12.25.4 The lighting circuit must be designed so that:

(a) stop bars located across entrance taxiways are selectively switchable;

(b) stop bars located across taxiways used as exit taxiways only are switchable selectively or
in groups;

(c) when a stop bar is illuminated, any taxiway centreline lights immediately beyond the stop
bar are to be extinguished for a distance of at least 90 m; and

(d) stop bars shall have interlock with the taxiway centreline lights so that when the
centreline lights beyond the stop bar are illuminated the stop bar lights are extinguished and
vice versa.

9.12.16 Provision of runway guard lights

Note: Runway guard lights are sometimes refened to as 'wig wags'. Tke ffictiveness of this
lighting ,syslem in preventing rwlway incursions has been successfully proven in a number o;f'

countries and this lighting has been adopted by ICAO as a standard. Provision of runu,ay
guard lights will bring aerutdntme lighting in line with internatiornl praclices.

9.12.16.1 Runway guard lights Configuration A must be provided at each runway/taxiway
intersection when the runway is intended for use in:
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(a) runway visual range conditions less than a value of 550m where a stop bar is not installed;
and

(b) runway visual range conditions of values between 550rn and 1200m where the traffic is
heavy.

9.12.17 Pattern and location of runway guard lights

9.12.17.2 Configuration A is the configuration to be installed in all cases, except that
Configuration B, or both Configuration A and B, must be used where enhanced conspicuity
of the taxiway/runway intersection is needed, for exarnple;

9.12.77 .5 Configuration B shall not be co-located with a stop bar installation.

9.3.1.2In general, an object in the following situations would require to be provided with
obstacle lighting turless CAAP, after an aeronautical study, assesses it as being shielded by
another lit object or that it is of no operational significance:

(v) a vehicle or other mobile objects, excluding aircraft, on the movement area, except
aircraft service equipment and vehicles used only on aprons;

If the object extends above the take-off climb surface within 3000 m of the inner
edge of the take-offclimb surface;

(i)

if the object extends above the approach or transitional surface within 3000 m of
the inner edge ofthe approach surface;

(iii) if the object extends above the applicable innel conical or outer horizontal
surfaces;

7.1.5 Objech outside the OLS

7.I.5.2 Any object that extends to a height of 150 m or rnore above local ground level must
be regarded as an obstacle unless it is assessed by CAAP to be otherwise.

7.1.6.3 Marking and lighting of obstacles

(a) CAAP may direct that obstacles be marked and or lit and may impose operational
resffictions on the aerodrome as a result of an obstacle.

(b) If directed by CAAP, lighting and/or marking of obstacles, including terrain, must be

carried out in accordance with the standards set out in Chapter 8 and Chapter 9.

9.3.2 Types of obstacle lighting and usage

9.3.2.1Three types of lights are used for lighting otrstacles. These are low intensity, medium
intensity and high intensrty lights, or a combination of such lights.

(it
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9.3.3.8 The mrmber and arrangement of lights at each level to be marked is to be such that the
obstacle is indicated from every angle of azimuth. Where a light is shielded in any direction
by an adjacent object, the light so shielded may be omitted but additional lights may be
required in such a way so as to retain the general definition of the obstacle.

8.10.4 Markirg of Vehicles

8.10.4.1 A vehicle used regularly on the manoeuwing area by day should be painted a single
conspicuous colour, preferably yellow or orange. Where so painted, it does not require
additional marking.

8.10.4.3 Flags must be not less than 0.9 m square and consist of an orange and white
chequered patterrL each square of which must have sides not less than 0.3 m. Where orango
merges with the background, another colour that contrasts with the background must be used.

8.10.2.3 Obstacles wiflr unbroken surfaces more than 4.5 m by 4.5 rn size, must be painted in
a chequered pattern of lighter and dmker squares or rectangles, with sides no less than l 5 m
and no more than 3 m long, as shown in Figure 8.10-1. The comers of the obstacle must be
painted in the darker colour.

8.rc.2.4 Obstacles more than 1.5 m size in one direction and less than 4.5 m in the other, or
any laffice obstacle greater than 1.5 m in size in both directions, must be marked with
altemating conffasting bands of colour, with the ends painted in the darker colour, as shown
in Figure 8.10-2. The bands must be perpendicular to the longest dimension and have a width
approximately ll7 of the longest dimension or 30 m, whichever is less.

8.10.2.6 Masts, poles and towers must be marked in contrasting bands with the darker colour
at the top, as shown in Figure 8.10-3. The bands must be perpendicular to the longest
dimension and have a width approximately ll7 of the longest dimension or 30 m, whichever
is less.

8.10.2.5 Obstacles with any dimension less than 1.5 m, except for masts, poles and towers

described in Paragraph 8.10.2.6, must be painted in a solid contrasting color.

9.3.3.1 One or more obstacle lights are to be located as close as practicable to the top of the
object. The top lights are to be arranged so as to at least indicate the points or edges of the

object highest above the obstacle limitation surface.

9.3.3.2In the case of a chimney or other struchre of like flrnction, the top lights are to be

placed sufficiently below the top (nominally 1.5 m to 3 m) so as to rninimise contamination

by smoke, etc.

9.3.3.3 In the case of a tower or antenna structure to be provided with high intensity obstacle

lights, and the structure has an appurtenance such as a rod or antenna extending greater than
12 m above the structure, and it is not practicable to locate the high intensity obstacle light on
top of the appurtenance, flre high intensity obstacle ligllt is to be located at the highest
practicable point and, if practicable, have a medium intensiry obstacle light (flashing white)
mounted on the top.

9 .3 .3 .4 In the case of an extensive object or a group of closely spaced objects, top lights are to
be displayed at least on the points or edges highest in relation to the obstacle limitation
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surfaces, so as to indicate the general definition and extent of the objects. If two or more
edges are at the same height, the edge nearest the runway threshold is to be lit. Where low
intensity lights are used, they are to be spaced at longitudinal intervals not exceeding 45 m.
Where medium intensity lights are used, they are to be spaced at longitudinal intervals not
exceeding 900 rn, and at least three are to be displayed on one side of the extensive obstacle
to indicate a line of lights.

9.3.3.5 When the obstacle limitation surface concerned is sloping and the highest point above
the obstacle limitation surface is not the highest point of the object, additional obstacle lights
are to be placed on flre highest part ofthe object.

9.3.8.4 High intensity obstacle lights located on an object other than a tower supporting
overhead wires or cables are to flash simultaneously at a rate between 40-60 flashes per
minute.

9.3.8.6 To minimize environmental impact, unless otherwise directed by DGCA, the
installation sefting angles for high intensity obstacle lights are to be:

Height of light unit above
terrain

Angle of the peak of the beam
above the horizontal

greaterthan 151 m AGL 0"
122 m to I51 m AGL 10

92mto 122 m AGL 2"
less than 92 m AGL 30

Table 9.3-2

9.3.2.2 Low intensity obstacle lights are steady red lights and are to be used on non-
extensive objects whose height above the surrounding ground is less than 45 m.

Note: A graup of'trees or buildings is regarded as an extensive object.

9.3.2.3 Mediurn intensity obstacle lights are to be used either alone or in combination with
low intensity lights, where:

(a) the object is an extensive one;

(b) the top of the object is 45 m or more above the surrorurding ground; or

(c) CAAP determines that early warning to pilots of the presen@ of the object is desirable

9.3.2.5 High intensity obstacle lights are flashing white lights used on obstacles that are in
excess of 150 m in height. As high intensity obstacle lights have a significant environmental
impact on people and animals, it is necessary to consult with interested parties about their
use. High intensity obstacle lights may also be used during the day, in lieu of obstacle
markings, on obstacles that are in excess of 150 m in height, or are difficult to be seen from
the air because of their skeletal nature, such as towers with overhead wires and cables

spanning across roads, valleys or waterways.

9.3.3.7 Where high intensity obstacle liglrts are used on an object other than a tower
supporting overhead wires or cables, the spacing between the liglts is not to exceed 105 m.
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Where the high intensity obstacle lights are used on a tower supporting wires or cables, &ey
are to be located on three levels:

(a) at the top of the tower;

(b) at the lowest level of the catenary of the wires or cables; and

(c) at approximately midway between the two levels.

Note: In some cases this may require the bottom and middle lights to be located olf the tower.

9.3.8.5 High intensity obstacle lights located on a tower supporting overhead wires or cables
are to flash sequentially; fust the rniddle light, second the top light, and last the bouom light.
Cycle frequency is to be 40 - 60 per minute and the intervals between flashes of lights are to
approximate the following ratios:

Flash interval between: Ratio of cycle time
middle and top light t/r3
top and bottom light 2n3
bofiom and middle light t0/t3

Table 9.3-1

9.3.8.6 To minimise environmental impact, unless otherwise directed by DGCA, the
installation setting angles for high intensity obstacle lights are to be:

Height of light unit above terrain Angle of the peak of the
beam above the horizontal

Seaterthan 151 mAGL 00
lZ2mto 151 m AGL 1"
92 mto 122 m AGL 2"
less than 92 m AGL 3"

Table 9.3-2

S-1$!!olm

Figure 8.10-l: Marking of square face obstacle
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Figure 8.10-2: Marking of squat or taII face objects
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Figure 8.10-3: Marking of mast, pole and tower

Section 10.7: Aerodrome Emergency Planning

10.7.1.4 A ftlll scale emergency exercise must be carried out at least once every two years,
commensurate with the size and scale of operations at the airport, unless the emergency plan
was activated for a major emergency within the two-year period. A partial exercise is to be
conducted in the intervening year.

10.7.1.9 The plan shall include the ready availability and co-ordination of appropriate
specialist agencies who are able to respond to emergencies where an aerodrome is located
close to water and/or swampy areas and where a significant portion of approach or departure

operations takes place over those areas.

14.1.4 Where an aerodrome is located close to water or swampy areas, or difficult terrain, and

where a significant portion ofapproach or deparfure operations takes place over these areas,

specialist rescue services and firefighting equipment appropriate to the hazard and risk shall
be available.

CHAPTER 14 - Rescue and fire fighting service-

Section 14.3 Extinguishing agents

1t
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14.3.1Both principal and complementary agents shall be provided at an aerodrome unless
otherwise directed by the Director General.

Note: Descriptions of the agents may be found in ICAO Airport Sewices Manuol Part l
14.3.2 The principal extinguishing agent may be a foam meeting rninimum
performance category level A or B, or a combination.

Note: lnlbruation about the properties of fire fighting foam perfownance level may be

.found in ICAO Aitport Services Mamnl Part l.

14.3.4 The amounts of water for foarn production and the complementary agents to be
provided on the rescue and fire fighting vehicles shall be in accordance with the aerodrome
category determined in accordance with 14.2.1 and,14.2.2 and table l4-2, except that these
amounts may be modified as follows:

a) for aerodrome categories 1 and 2 up to l0}o/o of the water may be replaced by
complementary agent; and

b) for aerodrome categories 3 to 10 when a foam meeting performance level A is used, up to
30% of the water may be replaced by complementary agent.

For the purpose of agent substitution, the following equivalents shall be used:

a) lkg complementary agent is equivalent to 1 litre of water for production of a foam meeting
performance level A, and

b) 1kg complementary agent is equivalent to 0.66 litre of water for production of a foam
meeting performance level B.

14.3.5 The quantiry of foam concenfrates separately provided on vehicles for foam
production shall be in proportion to the quantity of water provided and the foam concentrate
selected. The amount of foam concentrate provided on a vehicle should be sufficient to
produce at least two loads of foam solution.

Table l4-2 Minimum usable amounts of extinguishant for RFFS

14.3.5 The quantity of foam concentrates separatsly provided on vehicles for foam
production shall be in proportion to the quantib/ of water provided and the foam concenkate
selected. The amount of foam concentrate provided on a vehicle should be sufficient to
produce at least two loads of foam solution.

Section 14.4 Response time

14.4.2 The operational objective of the RFFS is to achieve a response time, to any point of
each operational runway, not exceeding 3 minutes from the initial call.

Section 14.9: Personnel
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14.9.1 During fliglrt operations, sufficient trained personnel should be detailed and
be readily available to ride the rescue and fire fighting vehicles and to operate the
equipment at maximum capacity. These trained personnel should be deployed in such a
way that ensures the minimum response times can be achieved and that continuous agent
application at the appropriate rate can be fully maintained. Consideration should be given
to for personnel to use hand lines, ladders and other equipment normally associated with
aircraft rescue and fire fighting operations.

14.9.3 In detennining the number of personnel required to provide for aircraft rescue,
consideration should be given to the types of aircraft using the aerodrome.

10.16 Maintenance around navigational aids

10.15.2.3 Certified international aerodromes with runways serving code 4 jet aeroplanes
conducting international air transport operations are required to use an ICAO accepted
continuous friction measuring device with self-wetting features to measure the friction level
ofthe runway.

10.10.11.2 The longitudinal slope of the temporary ramp described in paragraph 10.10.11.1,
measured with reference to the existing runway surface or previous overlay course, must be:

(a) 0.5 to 1.0 per cent for overlays up to and including 5 cm in thickness; and

(b) not more than 0.5 per cent for overlays more than 5 crn in thickness.

Section 6.4 Rurway end safety area

Section 9.2: Colours for Aeronautical Ground Lights

9.2.1 General

9.2.1.1 The following specifications define the chromaticiSr limits of colours to be used for
aerodrome lighting.

9.2.1.7 The chromaticity is expressed in terms of the standard observer and coordination
system adopted by the lnternational Cornmission on Illumination (CIE).

Section 9.2: Colors for Aeronautical Ground Lights

9.2.2 Chromaticity

9.2.2.I The chromaticity of aerodrome lights must be within the following bourdaries:

CIE Equation (see Figure 9.2-l)

a) Red
Purple hourulary y : 0.980 - x
Yellow boundary y :0.335

b) Yellow
Red boundnry
White boundary

y :0.382
y:0.790-0.667x
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Greenboundary y :x-0.120

c) Green
Yellow boundary
White boundary
Blae boundory

d) Blue
Green boundary
White boundary
Purple boundary

x:0.360-A.08Ay
x - 0.650y
y :0.390 - 0.17lx

y :0.805x + 0.065
y:0.400*x
x:0.600y+0.133

e) White

Yellow boundary x :0.500
Blue boundary x:0.285
Green bourulary y :0.440

andy :0.150 + 0.640x
Purple boundary y :0.050 +0.750x

and y : 0.382

fl Variable white
Yellow boundary x :0.255 + 0.750y
andx:1.185 - 1.500y

Blae boundary x :0.285
Green boundary y: A.#0

ondy:0.150+0.640x
Purplebonndary y -A.A50 +0.750x

aruly :0.382

Figure 9.13-3: Isocandela Diagram for Taxiway Centerline Lights, and Stop Bar Lights, on
Taxiway intended for use in conjunction with a Precision Approach Category III Runway -
for use on straight sections of taxiway where large offsets can occur. Also for Runway Guard
Lights Configuration B.

..J** +
!ffi! '

1]

6

s

o

0rtnls
,B f{t

trt .ll{ &^At
rllrrlm

, mfr,

rtrlnlMrsw4ls

.* ,16 :tg ,ro

t4

t0 ,i; ?r)



Figure 9.13-4.Isocandela Diagram for Taxiway Centerline Lights, and Stop Bar Lights, for
Taxiways intended for use in conjunction with a Precision Approach Category III Runway -
for use on straight sections of taxiway where large offsets do not occur

Notes:
l.These beam coverages are saitable for a normal displacement of the coclqit from the

centerline ofup to 3m.

2. See collective notes at Paragraph 9.13.1 for the,se isocandella diagrams.
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Figure 9.13-5: Isocandela Diagram for Taxiway Centerline Lights, and Stop Bar Lights, for
Taxiways intended for use in conjrurction with a Precision Approach Category III Runway -for use on curved sections of taxiway

Notes: t. Lights on curves to have light beam toed-in 15.750 with respect to the tangent of the

curve.

2. See collective notes ot Pamgraph 9.13.1 .for these isocandela diagrams.
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Figure 9.13-1: Isocandela diagrarn for Taxiway Centerline Lights, and Stop Bar Lights on

Straight Sections of Taxiways intended for use in conjunction with a Non-Precision or
Precision Approach Category I or II Runway
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Notes: l. The intensity value,c hwe taken into account high background luminance, and
possibility of deterioration of light outpttt resulting from rhtst and local
conlaminalion.

2. Where omnidirectional lights are used they must comply with the vertical beam
spread.

3. See the collective notes at paragraph 9.l3.l.for these isocandelkt diagrams.
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Figure 9.13-2: Isocandela Diagram for Taxiway Centerline Lights, and Stop Bar Lights on
Curved Sections of Taxiways intended for use in conjurction with a Non-Precision or
Precision Approach Category I or II Runway

Notes: l. The intensity values have taken into account high background luminance, and
possibility of deterioration of light outryt resulting from dust and local
contamination.

2. Light an curves to hsve light beam toed-in 15.75' with respect to the tangent of
the curve.

3. These beam coverages allow for displacement of the coclqit.from lhe centerline
up to distance of the order of 12 m as could occur at the end af curues.

4. See collective notes at Paragraph 9. I j . I -for these isocandela diagrams.
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10. 1.5 Framework for Aerodrome Safety Management System

No provisions on FRAMEWORK FoR THE srATE SAFETY PROGRAMME (ssp)

Section 1.4: Definition of terms

Instrument runway One of the following types of rturway intended for the operation of
aircraft using instrument approach procedures:

(a) Non-precision approach runway. An instrument runway served by visual aids and a
radio aid providing at least directional guidance adequate for a straight-in approach with a
published minimum descent altitlde, also known as landing minima for a particular radio aid
or a combination ofradio aids.

(b) Precision approach mnway, category I. An instrument runway served by ILS or MLS
and visual aids intended for operations with a decision height not lower than 60 m (200 ft)
and either a visibility not less than 800 m or a runway visual range not less than 550 m.

(c) Precision approach runway, category IL An instrument runway served by ILS or MLS
and visual aids intended for operations with a decision height lower than 60 m (200 ft) but
not lower than 30 m (100 ft) and a runway visual range not less than 300 m.

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

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

c. intended for operations with no decision height and no runway vizual range

limitations.

Note : Visual aids need not necessanly be matched to the scale of non-visual aids provided.

The criterion for lhe selection of visnl aids is the conditions in which operations are

intended to be conducted.
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Non-instrament runway A runway intended for the operation of aircraft using visual
approach procedures.

AMENDED REGULATION:

MANUAL OF STANDARDS FOR AERODROMES

Chapter 1. Introduction

Section l.l General

Section 1.4: Definition of Terms

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

Note - Aerodrome mapping dala are collected.for pulposes that include the improvement of
the user's situational owareness, xtrface navigation operations, troining, charting and
planning.

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

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.

Integrity (aeronautical dah). The degree of assurance that an aeronautical data and its
value has not been lost or altered since the data origination or authorized amendment.

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

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

c) critical data: there is a high probability when using comrpted critical data that the

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

Runway eud safety area @ESA). An area qyilrmetrical about the extended runway
centerline and adjacent to the end of the strip primarily intended to reduce the risk of damage

to an aeroplane undershooting or ovemrnning the runway.

Safety management system (SMS). A systematic approach to managing safe$ including the

necessary organizational structure, accourtabilities, policies and procedures.
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CIIAPTER 3: Applying for an aerodrome certificate

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

Note.- The intent af a safety management system is to have in place an arganized and
orderly approach in the management of aerodrome sa/bgt by the aerodrome opemtar. Annex
19 contoins the safety management provision^r applicable to certified aerodrome.y. Guidance
on on aerodrome safety management system is given in the Safeff Management Manual
(SMM) (Doc 9859) and in the }/rarnral on Cerrification of Aerodromes (Doc 9774).
Procedures on the management oJ'change, conducl of sofety assessmenl, reporting and
analyses o/ safety occt*?ences at aerodromes and conlinuous monitoring ta enJbrce
compliance with applicable specifications so thot identilied risks are mitigated can be found
in the PANS-AERODROAIES (Dac 9981).

CHAPTER 5. AERODROME INFORMATION FOR AIP

5.1.2 Aeronautical Data Accuracy and Integrity Requirements

5.1.2.1 Determination and reporring of aerodrome-related aeronautisal data shall be in
accordance with the accuracy and integrity requirements set forth in MOS Appendix 5, Table
5.1-l to 5.1-5, while taking into account the established quality system procedures. Accuracy
requirements for aeronautical data are based upon a 95% confidence level and in that respect,
three types of positional data shall be identified. surveyed points (e.g. runway threshold),
calculated points (mathernatical calculations from the known surveyed points of points in
space, fixes) and declared points (e.S. flight information region boundary points).

Note: - SpeciJications governing the quality system are given in CAR-ANS Part 15, Chopter
J.

5.1.2.2 Aerodrome mapping data shall be made available to the aeronautical infonnation
services for aerodromes deemed relevant by CAAP where safety and/or performance-based

operations suggest possible benefits.

Nota- Aerodrome mapping dotabases related provisions are contoined in CAR-ANS Part
15, Chapter I l.

5.1.2.3 Where made available in accordance with 5.1.2.2, the selection of the aerodrome

mapplng data features to be collected shall be made with considemtion of the intended
applications.

Nota- It is intended that the selection of the .features to be collected match a de/ined
operalional need.

5.1.2.4 Where made available in accordance lilulrth 5.1.2.2, aerodrome mapping data shall
comply with the accuracy and integrity requirements in MOS Appendix 5.
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Note.--- Aerodrome mapping databases can be provided at one of two levels of quality - fine
or medium. These levels and the cowesponding numerical requirements are defined in RT'CA
Document DO- 2728 and European Organizationfor Civil Aviation Equipment (E(/ROCAE)
Document ED-998 - User Requirernents for Aerofuome Mapping Information.

5.1.2.5 The integrity of aeronautical data shall be maintained throughcut the data process
from survey/origrn to the next intended user. Based on the applicable integrity classifications,
the validation and verification procedures shall:

a) For routine data avoid comrption throughout the processing of the data;

b) For essential data assure corruption does not occur at any stage of the entire process and
may include additional processes as needed to address potential risks in the overall system
architecture to fi.rther assure data integrity at this level; and

c) For critical data assure comrption does not occur at any stage of the entire process and
include additional integrity assurance procedures to fully mitigate the effects of faults
identified by thorough analysis of the overall system architecture as potential data integrity
risks.

Note.- Guidance material in respect to the processing of aeronautical data and aeronautical
information is contained in RTCA Document DO-200A and European Organimtionfor Civil
Aviation Equipment (E{.\ROCAE) Document ED-76A Standaruls Jbr Processing
Aeronauticcl Data.

CTIAPTER 5. AERODROME INFORMATTON FOR AIP

5.1.4.10 Pavement strength.

(d) Infonnation on pavement type for ACN-PCN determination, sub gade strength category,

maximum tire pressure category and evaluation method must be reported using the following
codes:

(iii) maximtrm allowable tire pressure category

Maximum allowable tire pressure category: Code
Unlimited: no pressure limit w

F/rgfr: pressure limited to 1.75 MPa x
Medium: pres$tre limited to 1.25 MPa Y

Iow: pressure limited to 0.50 MPa
Z

(iv) evaluation rnethod

Evaluation method: Code

Technical evaluation: representing a specific
study of the pavement characteristics and

T
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application of pavemel] behaviour technology
{Ising aircraft expe rience'. representing
knowledge ofthe specific gpe and mass of
aircraft satisfactorily being supported under
regular use.

U

(e) The following examples illustrate how pavement strength data are reported under the
ACN-PCN method:

Example l.-lf the bearing strength of a rigid pavernent, resting on a medium strenglh
subgrade, has been assessed by technical evaluation to be PCN 80 and there is no tire
pressure limitation, then the reported information would be:
PCNSO/R/B IW /T

Example 2.- : If the bearing strength of a flexible pavement, built on a high srength
subgrade, has been assessed by usrng aircraft experience to be PCN 50 and the maximum tire
pressure allowable is 1.25 MPa, then the reported information would be: PCN 50 / F / A / Y I
U

Note.- Composi te con.struction

Example 3.- If the bearing strength of a flexible pavement, built on a medium strength
subgrade, has been assessed by technical evaluation to be PCN 40 and the tire presstue is to
be limited to 0.80 MPa, then the reported information would be: PCN 40 / F i B / 0.80 MPa
IT

Example 4.- lf a pavement is subject ta a8747-400 all-up mass limitation of 390,000 kg,
then the reported information would include the following note:

Note. - The reported PCN is subject to a 8747-400 all-up mass {imitation of 390, 000 kg.

CTIAPTER 5. AERODROME INFORMATION FOR AIP

5.1.5 Condition of the movement area and related facilities

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

Note.-- Nature, .format and conditions of the iqformation to be provided are specified in
CAR-ANS Part 15 and4v{OS-A|IS.

5.1.5.2 The condition of the movement area and the operational status of related facilities
shall be monitored and reports on matters of operational significance affecting aircraft and
aerodrome operations shall be provided in order to take appropriate action, particularly in
respect of the following:

a) construction or maintenance work;

21



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

c) water on a nrnway, a taxiway or an apron;

d) other contaminants on a nmway, taxiway or apron;

e) other temporary hazards, including parked aircraft;

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

g) failure of the normal or secondary power supply.

Note: - L Other contaminanls may include mud, dusl, sand, volcanic ash, oil and rubber.
Annex 6, Part l, Attachment C provides guidance on the description of runway surface
conditions. Additional guidance i,s incladed in the Nrport Seryices Manual (Doc 9i3Z),'part
2. Procedure,sfor monitoring and reporting the conditions of the movement area are included
in the PANS-Aerodrutmes (Doc 9981).

Note: - 2. Ihe Aeroplane Performance Manual (dac tA064) provides guidance on aircraft
pettbrmance calculation requirements regarding description of runway surface canditions in
MOS 5.1.5.2 c) andd).

Note: - 3. Origin and evolution of' data, asses.sment process and the proceclures are
prescrihed in the PANS-Aerodromes (Doc 99St). These prutcedures are interuled to.fu!fill the
requirements to achieve the desired level oJ'saJbty.for aeroplane operations prescribed by
Annex 6 and Annex I and to provide the information.{utfitting the syntm requirements for
dissemination specified in CAR-ANS Part I5 and MOS ATS.

5.1.5.3 To facilitate compliance with 5.1.5.1 and 5-I.5.2, inspections of the movement area
shall be carried out each day;

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

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

Note: - l. Procedures on carrying out daily inspections of'the movement orea are given in the

PANS-Aeradromes (Doc 9981). Further guidonce are available in the Airport Services
Manual (Doc 9137), Part 8, in the ltfanual af Surface Jufovement Guidance and Control
Systems (SMGCS) (Doc 9476) and in the Advanced Su$bce Movement Guidance and Oontrol
Systems (A-SMGCS) Manual (Doc 9ffiQ.

Note: - 2. The PANS-Aerodromes (Doc 9981) contains clarification.s on the scope of a
significant change in the rurnaay surface conditions.

5.1.5.4 Personnel assessing and reporting runway surface conditions required in 5.1.5.2 and
5.1.7 .l shall be trained and competent to meet criteria set by CAAP.
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Note.-- Guidance on criteria is included in the Akport Services Manual (Doc 9137), part 8,
Chopter 7.

5.1.7 Runway surface condition(s) for use in the runway condition report

Introductory Note: - The philosaphy of the ruwway condition report is that the aerodrome
operator assesses the runway surface conditions whenever water is present on an operational
runway. From this assessment, a runway condition code (RWCC) and a descrip66n of the
runway surfbce are reportedwhich can be used hy the.flight crewfor aeroplane pe$brmance
calculation's. This report, based on the type, depth and coverage of contaminanis, i.s the best
assessmenl of the runway surface corulition by the aerodrome operator; however, all other
pertinent information rnay be taken inta consideration. The PANS-Aerodrames (Dac 998))
contains procedures on the use of the runway condition report and assignntent af'the RWCC
in accordance with the runway condition assessment matix (RC:AM). See al.co MOS
Attaclrment A Section 3.

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

DRY
STANDING WATER
WET

Nole:- l. The runway surface conditions are those conditions for which, by merms of the

melhods described in the PANS-Aerodromes (Doc 9981), the flight crew can derive
appropriate ae roplane pedormance.

Note:- 2. The candilions, eilher single or in comhirntionwith other ohservations, are criterio
for which the ffict on aeroplane performance is sfficiently deterministic to allow
assignmenl of a specific runway condition code.

5.1.7.3 Information that a runway or portion thereof may be stippery when wet shall be
made availablc

Note:- l. The surJitce friction characteristics of a runwoy or a portion thereof con be
degraded due to rubber deposits, surface polishing, poar drainage ar other factors. The
detennination that o runway ar portion thereof is slippery wet stems Jrom various methods
used sctlely or in combination. These methods may be functional friction measurements, using
a cantimtous.friction measuring device, thatJitll below a minirnum standard as defined by the
State, observations by aerodrome maintenance personnel, repeated reparts by pilots and
aircmtl operators hased on.flight crew experience or through analysis of aeroplane stopping
performance tltat indicates a substandard sudace. Supplementory tools to undertake this
assessrnent are described in the PANS-Aerodromes (Doc 9981).

Note: - 2. See AfiOS 5.1.5.2 and 5.2.6 conceming the provision of information to, and
coordination between appropriate autharities.

5.1.8 Runway Friction Level
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5.1 .8. 1 Notification shall be given to relevant aerodrome users when the friction level of a
paved mnway or portion thereof is less than the minimunn friction level specified in MOS
6.2.9.1to 6.2.9.4.

Note: - l. (]uidance on determining and expressing the minimum.friction level is provided in
the ICAO {lircular 329 - As,ressment, Messurement ancl Reporting of Runway Surface
Conditions.

Note: - 2. Procedures an conducting a runwoy surface friclion characterislics evalualion
programme is provided in the PANS-Aerodromes (Doc 99Sl). See also MOS Attachment A
Section 20.

Note: - 3. Information ta be prarnulgated in a NOTAM includes specifying which portion of
the runwoy is helow the minimumfricrion level and its location on the runway.

CHAPTER 6: Aerodrome physical characteristics

Section 6.2 Runways

6.2.10 Runway Surface

6-2.10.1The surface of a nurway 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 ]: The.finish on the sarface oJ'a runway shoul.d be sach that, when tested with a 3 meter
straight-edge placed anywhere on the ntdace, there is no deviation greater than 3 mm
between the ktwer edge oJ- the slraight-edge and the wrface of the runway pavement
anywhere along the straighredge.

Note 2.- Surface iruegularities may adversely a.ffect the take-offor landing of an aeroplane
by causing excessive bouncing, pitching, vibration, or other difficulties in the control of an
aeroplane.

Note 3-- Guidance on design tolerances and other informatian is given in MOS Attachment
A, Sectian 4. Additional guidance is included in the Aerodrome Design Manual (Doc 9157),
Part 3.

6.2.10.2 A paved nrnway shall be so consfructed or resurfaced as to provide surface friction
characteristics at or aboye the minimum friction level set by CAAP and where practicable
shall be evaluated to determine that the surface friction chmacteristics achieve the design
objectives.

Note: - Ctuidance on sar{ace friction characteristics of a new or renofaced rurway i,s given
in ]vIOS Attachruent A, Section 20. Additional gtidonce is included in the Airport Services
Monual, Part 2.

6.2.LA.5 Measurements of the surface friction characteristics of a new or resurfaced
paved runway shall be made with a continuous friction measuring device using self-wetting
features.
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Note: - Guidance on swrJizce.friction characteristics af na* runw*a! surfaces is given in
MOS Attachment A Section 20. A&litional gtidance is included in the Airport Services
Manual (Doc 9137), Part 2.

6.2.rc3 The surface of a paved runway must have an average surface texhre depth of not
Iess than lmm over the full runway width and runway length.

Note: - l. A runway surface, meeting the ICAO minimum design objective for new surface
specified in MOS Attaclrment A Section 20, derived using a contimtous friction meantnng
device, is acceptable.

o This normally requires someform of special surface treotmefit.
o Guidonce on methtxls used kt measure wface texlure is given in the ICAO Airport

Sentices Manual, Part 2.

Note: - 2. Macrotexture and microlexture are laken into consideration in order to provide the
required sudace friction characteristics. Guidance on sudace design is given in MOS
Attachment A, Section 2.3.

Note: .- 3 Guidqnce on methods used to measure surface texture is given in the Auport
Services Manual (Doc 9137), Part 2.

Note : - 4 Guidonce on design and methods for improving rurface texture is given in the
Aerodrome Design Manual (Dac 9157), Part 3.

6.2.10.6 When the surfaee is grooved or scored, the grooves or scorings shall be either
perpendicular to the runway center line or parallel to non-perpendicular transverse joints,
where applicable.

Note.- Guidance on methads for improving the rwr$'ay ^surface texture is gtven in the
Aerodrome Design Manual (Doc 9157), Part 3.

6.2.12 Runway shoulders

Note: - Gwic{ance on characteristics and treatment of runway shoulders is given in MOS
6.2.17.2 ta 6.2.17.5, and in the Aerodrame Design Manenl (Doc 9157), Port I.

6.2.17 Strength of runway shoulders

6.2.17.1A runway shoulder shall be prepared or constructed so as to be capable, in the event
of an aeroplane nmning off the nmway, of supporting the aeroplane without inducing
structural damage to the aeroplane and of supporting ground vehicles which may operate on
the shoulder.

Note: Cyuidance on strength of runway shottlders is given in the ICAO Aerodrome Design
Mantnl (Doc 9157), Part l.

6.2.5 Runway turn pads

6.2.5.9 The surface of a runway turn pad shall not have surface inegularities tlat may cause

damage to an aeroplane using the tum pad.
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6.2.5.10 The surface of a runway turn pad shall be so constructed or resurfaced as to provide
surface friction characteristics at least equal to that of the adjoining runway.

Section 6.3 Runway strips

6.3.9 Objects on runway strips
Note: - MOS ll.l.l.l .for informatian regarding siting of equipment and installations on
runway stnps.

6.3.9.3 All fixed objects permitted on the runway strip must be of low mass and frangibly
mounted. An object sinrated on a mnway strip which may endanger aeroplanes shall be
regarded as an obstacle and shall, as far as practicable, be removed.

Note: - I consideration will have to be given to the location arul design of'drains on a
runway strip to prevent damage to an aeroplane accidentally running offa rum,ray. Suitobly
designed drain covers may be required. For further guidance, see the Aerodrome Design
Manual (Doc 9157), Part l.

Note: -2 Where open-air or covered starm water canveyances are installed, consideration
will have to be given to ensure lhat their struclure does not extend ahove the sarrormding
ground so os not to be considered an obstacle. See also Nate l.

Note: - 3 Particular attention needs to be given to the design and maintenance of an open-air
storm waler conveyance in order to prevent wildlife altraction, notably birds. If needed, it
can be cavered by a net. Guidance on Wildlife Control and Reduction can be found in the
Airport Services Maruul (Doc 9137), Part 3.

6.3.9.1No 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 satisfring the
relevant frangibility requirement in (MOS I and 9), shall be permitted on a runway strip:

(a) within 77.5 mof the centerline of a precision approach category I, II or III runway, whose
code number is 4 and the code Ietter is F; or

(b) within 60 m of the centerline of a precision approach category I, II or III runway, whose
code number is 3 or 4; or

(c) within 45 m of the centerline of a precision approach category I runway, whose code
number is 1 or 2.

6.3.9.2 No mobile object shall be permitted on a ftmrray strip while the runway is in use for
takeoffor landing.

6.3.8.3 The portion of a strip to at least 30 m before a threshold must be prepmed against
blast erosion in order to protect a landing aeroplane from the danger of an exposed edge.

Note:- l. The area provided to reduce the erosive elfects ofjet hlast and propeller wash may
be referred to as a blast pad.
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Note:- 2. Guidance on protection cgainsi aeroplane engine blast is available in the
Aerodrome Design Manual (Doc 9157), Part 2.

Section 6.4 Runway End Safe$ Area

6.4.1 Runway End Safety Area (RESA)

6.4.1.1. A runway end safery area shall be provided at each end of a runway strip where:

(a) the code number is 3 or 4; and

(b) the code number is I or 2 for instument runway.

Note.- Guidance an ranway end wfety areas is given in MOS Attachmenl A, Section I

6.4.1.2. A runway end safety area shall be provided at each end of a nmway strip where the
code number is 1 or 2 and the runway is a non-insffument one.

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

(a) the code number is 3 or 4; and
(b) the code number is I or 2 and the runway is an instrurnent one.

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

Note. - Guidance on arcesting systems is given in MOS Attachment A Section l.

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

{a) 2aA m where the code number is 3 or 4; or a reduced length when an arresting system is
installed;

(b) 120 m where the code number is I or 2 and the mnway is an instrurnent one; or a reduced
length when an arresting system is installed; and

(c) 30 m where the code number is I or 2 and the runway is a non-instrument one. The
RESA standard shall apply to all rurways including an existing runway when it is reduced or
extended in length.

6 .4.1 .5 The width of a RESA must not be less than twice the width of the associated runway.

Section 6.6: Stopway

Note: - T'he inclusion of detailed specificationsfor stopways in this section is not intended to
imply that a storyay has to be provided. MOS Attachment A, Section 17, provides
information on the use of stopways.

6.6.3 Surface of stopway
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6.6.3.1The surface of a paved stopway shall be so constructed or resurfaced as to provide
surface friction characteristics at or above those of the associated runway.

6.6.3.2 The friction characteristics of an rmpaved stopway should not be substantially less
than that of the nrnway with which the stop way is associated.

Section 6.7: Taxiways

6.7.8 Surface of taxiways

6.7.8.1 The surface of a taxiway shall not have irregulmities that cause damage to aeroplane
structures.

6.7.8.2 The surface of a paved taxiway shall be so corstructed or resurfaced as to provide
suitable surface friction characteristics.

Note.-Suitable sut'ace friclion characteristics are those rurface properties required on
taxiways that assure saJb aperation oJ'aeroplanes.

Section 8.4: Taxiway Markings

8.4.2 Taxiway centerline marking

8.4.2.4 Where it has been determined necessary by CAAP to denote the proximity of a

runway holding position, an enhanced taxiway marking shall be installed. When provided,

enhanced taxiway center line markings are to be installed at each taxiway/nurway
intersections and may form part of rrmway incursion prevention measures.

8.4.2.5 Where provided:

(a) An enhanced taxiway centerline marking shall extend from the mnway{olding position

Pattern A marking defined in Figrre 8.4-2, to a distance of up to 47m n the direction of
travel away from the runway. See-Figure 8.a-3(a).

(b) If the enhanced taxiway centerline marking intersects another runway-holding
position marking, such as for a precision approach category II or III nmway, that is located
within 47rn of the first runway-holding position marking, flre enhanced taxiway center line
marking shall be intemrpted 0.9m prior to and after the intersected runway-holding position
marking. The euhanced taxiway center line marking shall continue beyond the intersected

runway-holding position marking for at least 3 dashd line segments or 47m from start to
finish, whichever is greater. See Figure 8.4-3(b).

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

taxiway centerline marking shall be intemrpted 1.5m prior to and after the point where the
intersected taxiway centerline crosses the enhanced taxiway centerline. The enhanced

taxiway centerline marking shall continue beyond the taxiway/taxiway intersection for at

least 3 dashed line segments or 47m from start to finish, whichever is greater. See Figure 8.4-

3(c).

(d) Where two taxiway center lines converge at or before the runway-holding position

marking, the inner dashed line shall not be less than 3m in length. See Figure 8.4-3(d).
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(e) Where there are two opposing runway-holding position markings and the distance
between flre markings is less than 94m, the enhanced taxiway center line markings shall
extend over this entire distance. The enhanced taxiway center line markings shall not extend
beyond either runway-holding position marking. See Figure 8.4-3(e).
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9.9.21 Simple Touchdown Zone Lights

Note.- The purpose of Simple Touchdown Zone Lights is to provide pilots with enhanced
situational owareness in all visibility conditions and to help enable pilots to decide whether
to commence a go around if the aircrafl kns not landed by a certain poinl on the runway. It is
essential that pilots operating at aerodromes with Simple Touchdown Zone Lights be.familiar
with the purpose oJ'these lights.

9.9.21.1Except MOS 9.9.20, at an aerodrome where the approach angle is greater than 3.50

and/or the Landing Distance Available combined with other factors increases the risk of an
overrun, Simple Touchdown Zone Lights shall be provided.

9.9.21.2 Simple Touchdown ZnneLiSrts shall be a pair of lights located on each side of the
nmway centerline 0.3 meters beyond the upwind edge of the final Touchdown Zone Marking.
The lateral spacing between the inner lights of the two pairs of liglrts shall be equal to the
lateral spacing selected for the Touchdown Zone Marking. The spacing between the lights of
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the same pair shall not be more than 1.5 m or half the width of the touchdown zone marking,
whichever is greater. (see Figure 9.9-3)

9.9.21.3 Where provided on a nmway without TDZ rnarkings, Sirnple Touchdown Zone
lights shall be installed in such a position that provides the equivalentTDZ information.

9.9.21.4 Simple Touchdown ZoneLights shall be fixed rmidirectional lights showing variable
white, aligned so as to be visible to the pilot of a landing aeroplane in the direction of
approach to the runway.

9.9.21.5 Simple Touchdown Zone Li$rts shall be in accordance with the specifications in
MOS Figure 9.10-10.

Note: - As a good operating pmclice, Simple Touchdown Zone Lights are supplied with
power on q seryrote circait to other runttay lighting so that they may be used when other
lighting is switched off.

Frgure 9.9-1. Simple touchdown zone lighting

Section 9.12 Taxiway lighting

q.lZ.f Provision of taxiway centerline lights

i.lZ.ttCharacteristics of taxiway centerline lights

9.12.11.1 Except as provided for in MOS 9.12.11.3 taxiway centerline lights are to be inset
fixed lights showing green with beam dimensions such that the light is visible only from
aeroplanes on or in the vicinity ofthe taxiway on:

(a) a taxiway other than an exit taxiway; and

(b) a runway forming part of a standard taxi-route.

9.12.11.2 Taxiway centerline lights on exit taxiways, including rapid exit taxiways, must be
inset fixed lights(See Figure 9.12-l):
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(a) showing green and yellow alternately, from the point where they begin to tlre perimeter of
the ILS or MLS critical area or the lower edge of the inner transitional surface, whichever is
farther from the runway;

(b) showing green from that point onwards; and

(c) The fust light in the exit center line shall always show green and the light nearest to the
perimeter shall always show yellow.

9.L2.11.3 Where it is necessary to denote the proximity to a runway, taxiway center line
lights shall be fixed lights showing alternating green and yellow from the perimeter of the
ILSII\4LS criticaUsensitive area or the lower edge of the inner transitional surface, whichever
is farthest from the runway, to the runway and continue alternating green and yellow until:

a) their end point nearthe runway center line; or

b) in the case of the taxiway center line lights crossing the runway, to the opposite perimeter
of the ILSA4LS criticaUsensitive mea or the lower edge of the inner hansitional surface,
whichever is farthest from the nmwav.

Note L - (lare is necessary to litnit the light dislribution of green lights an or near a runway
so as to avoid passible confusionwith threshold lights.

Note 2.-- The pravisions of MOS 9.12.11.3 can.fann part of effective runway incursion
prevenlion measures.

9.12.23 Stop barc

Note l: A stop bar is intended to be controlled either mamtally or ailtomatically by air trffic
services.

Note 2.- Runw,ay incursions may take place in ctll visibility or weather conditions. The
provision af stop bars at rtmwsy holding Wsitians and their use at night arul in visibility
conditions greater than 550 m nffiway visual ronge can form port of ffictive runway
i n cu r s i on p rev en li on m ea su re s.

9.12.23.1 A stop bar must be provided at every runway holding position serving a runway
when it is intended that the nrnway will be used in runway visual range conditions less than a
value of 350 m, unless:

a) appropriate aids and procedures are available to assist in preventing inadvertent incursions
of traffic onto the fllnway; or

b) operational procedures exist to limit, in ruaway visrnl range conditions less than a value of
550 rn. the nurnber of:

(i) aircraft on the manoeuvring area to ore at a time; and

(ii) vehicles on the manoeuwing area to the essential minimum.
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9.12.23.2 A stop bar must be provided at every runway holding position serving a nmway
when it is intended that the runway will be used in nmway visual range conditions between
values of350 m and 550 ilL unless:

a) appropriate aids and procdures are available to assist in preventing inadvertent incursions
by aircraft and vehicles onto the runway; and

b) operational procedures exist to limit, in runway visual range conditions less flran a value of
550 m, the number of

(i) aircraft on the maneuvering area to one at a time; and

(ii) vehicles on the maneuvering area to the essential minimum. Where there is more than one
stop bar associated with a taxiway/runway intersection, only one shall be illuminated at any
given time.

9.12.23.5 A stop bar must be provided at an intermediate holding position to supplement
markings with liglrts and to provide traffic control by visual means.

9.12.24 Location of stop bars

9.12.24.1A stop bar must be provided at every runway holding position serving a runway
and:

(a) be located across the taxiway on, or not more than 0.3 m beforg the point at which it is
intended that trafEc approaching the runway stop;

(b) consist of inset lights spaced at unifonn intervals of no more than 3 m apart across the
taxiway;

(c) be disposed symmetrical$ about, and at right angles to, the taxiway centerline.

9.12.24.2 Where a pilot may be required to stop the aircraft in a position so close to the lights
that they are blocked from view by the structure of the aircraft, a pair of elevated lights, with
the same characteristics as the stop bar lights, must be provided abeam the stop bar, located at
a distance of at least 3 m from the taxiway edge sufficient to overmme the visibility problem.

9.12.25 Characteristics of Stop Bars

9.12.25.1 A stop bar must be unidirectional and show red in the direction of approach to the
intersection or runway holding position.

Note - Where necessary to enhance canspicuity of an existing stap bar, extra lights are
in,stalled uniformly.

9.12.25.2 Stop bars installed at a runway-holding position shall be unidirectional and

shall show red in the direction of approach to the rwtway.

9.12.25.3 Where the additional lights specified in MOS 9.12.24.2 are provided, these

lights shall have the same characteristics as the lights in the stop bar, but shall be visible to
approaching aircraft up to the stop bar position.
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9.12.25.4 The intensity and beam spread of the stop bar lights must be in accordance with the
applicable specifications in MOS 9.13, Figure 9.13-1 to Figure 9.13-5.

9.12.25.7 Where stop bms are specified as components of an advanced surface
movement guidance and control system and where, from an operational point of view, higher
intensities are required to maintain ground movements at a certain speed in very low
visibilities or in bright daytime conditions, the intensity in red light and beam spreads of stop
bar lights shall be in accordance with the specifications of MOS 9.13, Figure 9.13-8, Figure
9.13-9 or Figrue 9. l3-10.
Note.- High-intensity stop bars shall only be used in case oJ'an absolute necessity and
following a .rpecific study.

9.12.25.8 Vfhere a wide beam fixture is required, the intensity in red light and beam
spreads of stop bar lights shall be in accordance with the specifications of MOS 9.I3, Figure
9.13-9 or Figure 9.13-10.

9.12.25.6 The lighting circuit must be designed so that:

(a) stop bars located across entrarce taxiways are selectively switchable;

(b) stop bars located across taxiways used as exit taxiways only are switchable selectively or
in groups;
(c) when a stop bar is illuminated, any taxiway centerline lights immediately beyond the stop
bar are to be extinguished for a distance of at least 90 m; and

(d) stop bars are interlockd with the taxiway centerline lights so that when the centerline
lights beyond the stop bar are illuminated the stop bar lights are extinguished and vice versa.

Note - Care is required in the design of the electrical system to ensure that all of the lights
of a stop bor will nolJail at the same time- (iuidance on this issue is given in the Aeyodrome
Design Manual (Doc 9157), Part 5.

9.12.16 Provision of runway guard lighb

Note l: Runway guard lights are sometimes referred lo as 'wig wags'. The ffictiveness of'
this lighting system in preventing rutrway incursions has been ntccessfully proven in a
number of countries and this lighting system has been adapted by |CAO as a standard.
Provisian af runway guard lights will bring aerodrome lighting in line with international
prdctices.

Note. 2--- The purTtose oJ'runway ptard lights is to warn pilats, and drivers oJ'vehicles when
they are operating on taxiways, that they are about to enter a rurway. There are lwo
standard configuralions of'runway guarul lights as illustrated in MOS F-igure 9.12-2.

JJ



S€€ 5-3 22.it
affl 5.3.a2_5

'' !* A p8r of rFlirltrrctirlal.
Sashrng r€llfl tkfiE

t-**-. tjni<tne(tbrid ltaihing
ye*m sglus,tpsc€d at
im€rYrB d 3 m

Conflpra$on A Coflflglra&n g

Figure 5-!8. Runrrr;- guild ligtts

New Figyre 9.12- 3 Runway guard Whts

9.12.16.1Runway guard lights Configuration A must be provided at each runway/taxiway
intersection when the mnway is intended for use in:

(a) runway visual range conditions less than a value of 550m where a stop bar is not installed;
and

(b) runway visual range conditions of values between 550m and 1200m where the traffic is
heavy.

9.12.17 Pattern and location of runway guard lights

9.12.17.2 As part of runway incursion prevention measures, runway guard lights,
Configuration A or B, shall be provided at each taxiwaylrunway intersection where runway
incursion hot spots have been identified, and used urder all weather conditions during day
and night.

9.12.17 .5 Configuration B shall not be coJocated with a stop bar installation.

9.12.26 No-entry bar

Note l.- A no-entry bar is intended to be controlled manaally by air traffic services.

Note 2.- Rurway incursions may take place in all vistbility or weather conditions. The

provision oJ'no entry bars at taxiwayirurway inlersections and their use at night and in all
visibility conditians can.form part of effective rumvay incursion prevention meoflres.

9.12.26.1A no-entry bar shall be provided across a taxiway which is intended to be used as

an exit only taxiway to assist in preventing inadvertent access of traffic to that taxiway.
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9.12.26.2 A no-entry bar shall be located across the taxiway at the end of an exit only taxiway
where it is desired to prevent traffic from entering the taxiway in the wrong direction.

9.12.26.3 A no-enty bar shall consist of turidirectional lights spaced at uniform intervals of
no more than 3 m showing red in the intended direction(s) of approach to the runway.

Note.- Where necessary to enhance conspicuity, extra lights are installed uniformly.

9.12.26.4 A pair of elevated lights shall be added to each end of the no-entry bar where the
in-pavement no entry bar lights might be obscured from a pilot's view, for example, by rain,
or where a pilot may be required to stop the aircraft in a position so close to the liglrts that
they are blocked from view by the structure ofthe aircraft.

9.12.26.5 The intensity in red light and beam spreads of no-entry bar lights shall be in
accordance with the specifications in MOS 9.13 Figure 9.13-1 througlr Figure 9"13-5 as
appropriate.

9.12.26.6 Where no-entry bars are specified as components of an advanced surface movement
guidance and control system and where, from an operafional point of view, higher intensities
are required to maintain ground movements at a certain speed in very low visibilities or in
bright daytirne conditions, the intensity in red light and beam spreads of uo-entry bar lights
shall be in accordailce with the specifications of MOS 9.13 Figure 9.13-6, Figure 9.13-7 or
Figure 9.13-8.

Nole.- High-intensity no-entry hars are typically only used in case of an absolale necessity
andfollowing a specific study.

9.12.26.7 Where a wide beam fixture is required, the intensity in red light and beam spreads
of no-entry bar liglts shall be in accordance with the specifications of Section 9.13 Figure
9.13-6 or Figure 9.13-8.

9.12.26.8 The lighting circuit shall be desigued so that:

a) no-entry bars are switchable selectively or in groups;

b) when a ro-entry bar is illumfuated, any taxiway centre line lights installed beyond the no-
entry bar, when viewed towards the runway, shall be extingrrished for a distance of at least 90
m; and

c) when a no-entry bar is illuminated, any stop bm installed between the no-entry bar and the
runway shall be extinguished.

Section 8.10: Obstacle Markings

8.10.1.1 The marking of obstacles is intended to reduce hazards to aircraft by indicating the
presence of the obstacles. It does not necessarily reduce operating limitations which may be
imposed by an obstacle.

8.10.2.1 Objects within the latcral boundaries of the obstacle limitation surfaces

(a) Vehicles and other mobile objects, excluding aircraft, on the movement area of an

aerodrome are obstacles and shall be marked and, if the vehicles and aerodrome are used at
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night or in conditions of low visibility, lighted, except that aircraft servicing equipment and
vehicles used only on aprons may be exempt.

(b) Elevated aeronautical ground lights within the movement area shall be marked so as to be
conspicuous by day. Obstacle lights shall not be installed on elevated ground lights or signs
in the movement area.

(c) All obstacles within the distance specified in Table 6.4-5,Table 6.4-5(E) or Table 6.4-
5(F), from the center line of a taxiway, an apron taxiway or aircraft stand taxilane shall be
marked and, if the taxiway, apron taxiway or aircraft stand taxilane is used at night, lighted"

(d) A fixed obstacle that extends above a take-off climb surface within 3000 m of the inner
edge of the take-offclimb surface shall be marked and, if the runway is used at night, lighted,
except that:

(i) such marking and lighting may be omitted when the obstacle is shielded by another fixed
obstacle;

(ii) the marking may be omitted when the obstacle is tiglrted by medium-intensrty obstacle
lights, Type A, by day and its height above the level of the surrounding ground does not
exceed 150 m;

(iii) the marking may be omitted when the obstacle is lighted by high-intensity obstacle lights
by day; and

(iv) the lighting may be omitted where the obstacle is a lighthouse and an aeronautical study
indicates the lighthouse light to be sufEcient.

(e) A fixed object, other than an obstacle, adjacent to a take-off climb surface shall be
marked and, if the runway is used at night, lighted if such marking and lighting is considered
necessary to ensure its avoidance, except that the madcing may be omitted when:
(i) the object is lighted by medium-intensity obstacle lights, Type A, by day and its height
above the level of the surrounding ground does not exceod 150 m; or

(ii) the object is lighted by high-intensity obstacle lights by day.

(f1 A fixed obstacle that extends above an approach surface within 3000 m of the inner edge

or above a transitional surface shall be marked and, if the runway is used at night, lighted,
except that:

(i) such marking and lighting rnay be omitted when the obstacle is shielded by another fixed
obstacle;

(ii) the marking may be omitted when the obstacle is lighted by medium-intensity obstacle
lights, Type A, by day and its heiglrt above the level of the surroturding grourd does not
exceed 150 m;

(iii) the marking may be omitted when the obstacle is lighted by high-intensity obstacle
lights by day; and

(iv) the lighting may be omitted where the obstacle is a lighthouse and atr aeronautical stldy
indicates the lighthouse light to be sufficient.
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(g) A fixed obstacle that extends above a horizontal surface shall be marked and, if the
aerodrome is used at night, lighted, except that:

(i) such marking and lighting may be omitted when:

the obstacle is shielded by anotherfixed obstacle; ar

.for a circuit extensively abstructed by immovable objects or terain, procedures
have been established to ensure safe vertical clearance below prescribed.flight
paths; or

rm Geron{ntlical stwly shows the obstacle not lo be af operatiorutl significance

(ii) the marking may be omitted when flie obstacle is lighted by medium-intensi6r obstacle
lights, Type A, by day and its height above the level of the surrounding ground does not
exceed 150 m;

(iii) the marking rnay be omitted when the obstacle is lighted by high-intensity obstacle
lights by day; and

(iv) the lighting may be omittd where the obstacle is a lighthouse and an aeronautical study
indicates the lighthouse light to be sufficient.

(h) A fixed object that extends above an obstacle protection surface shall be rnarked and, if
the runway is used at night, lighted.

Note -- See MOS 9.8.2 .{or information on the obstacle protection wdace.

(i) Other objects inside the obstacle limitation surfaces shall be marked andlor lighted if an
aeronautical study indicates that the object could constitute a hazard to aircraft (this includes
objects adjacent to visual routes e.g. waterway or highway).

Note. - In certain circumstances, objects that do not praject above any af the surfaces
enumerated in MOS 7.3 may constitute a hazard to aeroplanes as, for example, where there
are ane or mare isolated objects in the vicinity af on aerodrome.

O Overhead wires, cables, etc., crossing a riveq waterway, valley or highway shall be
marked and their supporting towers mmked and lighted if an aeronautical study indicated that
the wires or cables could constitute ahazard to aircraft.

8.f0.2.2 Objects outside the lateral boundaries of the obstacle limitation surfaces

(a) Obstacles in accordance with MOS 7.1.5.2 shall be marked and lighted, except that the
marking may be omitted when the obstacle is lighted byhigh-intensif obstacle lights by day.

(b) Other objects outside the obstacle limitation surfaces shall be marked and/or lighted if an

aeronautical study indicates that the object could constitute ahazard to aircraft (this includes
objects adjacent to visual routes e.g. waterway, highway).

(c) Overhead wires, cables, etc., crossing a river, waterway, valley or highway shall be
marked and their supporting towers mmked and lighted if an aeronatrtical study indicates that
the wires or cables could constitute aharardto aircraft.

a
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8.10.3 Marking aud/or lighting of objects

8.10.3.1 General

(a) The presence of objects which nnrst be lighted, as specified in MOS 8.10.2.7, shall be
indicated by low-, medium- or high-intensity ligtrts, or a combination of such lights.

(b) The types of obstacle lights are the following:

(i) Low-intensity - Types A, B, C and D;
(ii) Medium-intensiy -Types A, B and C; and
(iii) High-intensity - Type A and B.

Note: For guidonce on the specifications of the types of obstacle lights is given in MOS
Appendix 6,Table 6-i .

(c) The number and arrangement of low-, mediurn- or high-intensity obstacle lights at each
level to be marked shall be such that the object is indicated from every angle in azimuth.
Where a light is shielded in any direction by another part of the object, or by an adjacent
object, additional lights shall be provided on that adjacent object or the part ofthe object that
is shielding the light, in such a way as to retain the general definition of the object to be
lighted. If the shielded light does not confibute to the definition of the objea to be lighted, it
may be omitted.

8.10.3.3 Mobile objects

(a) All mobile objects to be marked shall be colored or display flags.

(b) When mobile objects are rnarked by color, a single conspicuous color, preferably red or
yellowish green for emergency vehicles and yellow for service vehicles shall be used. Where
so painted, it does not require additional marking.

(c) Flags used to mark mobile objects shall be displayed around, on top of or around the
highest edge ofthe object. Flags shall not increase the hazard presented by the object they
mark.

(d) Flags used to mark mobile objects shall not be less than 0.9 m on each side and shall
consist of a chequered pattern, each square having sides of not less than 0.3 m. The colors of
the pattern shall conffast each with the other and with &e background against which they will
be seen. Orange and white or altematively red and white shall be used, except where such
colors merge with the background.

(e) Low intensity obstacle lights, Type C, shall be displayed on vehicles and other mobile
obj ects excluding aircraft .

Note See PCARI, Part 8.for lights to be displayed by aircraft.

(f) Low intensity obstacle lights, Type C, displayed on vehicles associated with emergency or
security shall be flashing-blue and those displayed on other vehicles shall be flashing-yellow.
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(g) Low intensity obstacle lights, gpe D, shall be displayed on follow-me vehicles.

(h) Low intensity obstacle lights on objects with limited mobiliq, such as aerobridges shall be
fixed-red, and as a rninimum be in accordance with the specifications for low-intensity
obstacle lights, Vpe A, in MOS Appendix 6, Table 6.1-1, Table 6.T-2 and Table 6.1-3. The
intensity of the lights shall be sufficient to ensure conspicuity considering the intensity of the
adjacent lights and the general levels of illumination against which they would normally be
viewed.

8.10.3.4 Fixed objects

Note .- The Jixed objects af wind hrrbines are addressed separately in MOS L10.3.5 ('tVind
Turbines) and the .fixed objects of overhecd wires, cables, etc. and supporting towers are
addres,sed separately in MOS 8.10.3.6 (Overheaclwires, Cables and supporting Towers)

(a) All fxed objects to be marked shall, whenever practicable, be colored, but if this is not
practicable, markers or flags shall be displayed on or above them, except that objects that are

sufficiently conspicuous by their shape, size or color need to be otherwise marked.

(b) Objects with unbroken surfaces more than 4.5 m by 4.5 m size, must be painted in a
chequered pattem of lighter and darker sqrures or rectangles, with sides no less than 1.5 m
and no more than 3 m long, as shown in Figure 8.10-1 (a). The corners of the obstacle must
be painted in the darker color. Orange and white or alternatively red and white shall be used,
except where such colors merge with the backgrorurd.

(c) Objects more than 1.5 m size in one direction and less than 4.5 m in the other, or any
lattice object greater than 1.5 m in size in both directions, must be marked with alternating
contrasting bands of color, with the ends painted in the darker color, as shown in Figrre 8.10-
2. The bands must be perpendicular to the longest dimension and have a width approximately
l17 of the longest dimension or 30 m, whichever is less.

8.10.2.5 Masts, poles and towers must be marked in contrasting bands with the darker colour
at the top, as shown in Figure 8.10-2. The bands must be perpendicular to the longest
dimension and have a width approximately ll7 of the longest dimension or 30 m, whichever
is less.

Note -MOS Appendix 6 Tabte 6-l shows a formula .for determining band widths and for
having an odd number of bandr, thus permitting both the top and bottom bands ta be of the

darker col.or.

8.10.3.4 Fixed objects

(d) An object shall be colored in a single conspicuous color if its projection on any vertical
plane has both dimensions less than 1.5 m. Orange or red shall be used, except where such

colors merge with the background.

Note - Against some backgraundc it may be .fuund necessary to use a dffirent color from
orange or red to obtain sufficient contrast.

(e) Flags used to mark fixed objects shall be displayed around, on top of, or around the

highest edge of the object. When flags are used to mark extensive objects or a group of
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closely spaced objects, they shall be displayed at least every 15 rn. Flags shall not increase
the hazard presented by the object they mark.

(0 Flags used to mark fixed objects shall not be less than 0.6 m on each side and shall be
orange in color or a combination of two triangular sections, one orange and the other white,
or one red and the other white, except that where such colors merge with the background,
other conspicuous colors strall be used.

(g) Markers displayed on or adjacent to objects shall be located in conspicuous positions so
as to retain the general definition of the object and shall be recoguizable in clear weather
from a distance of at least 1000 m for an object to be viewed from the air and 300 m for an
object to be viewed from the ground in all directions in which an aircraft is likely to approach
the object. The shape of markers shall be distinctive to the extent necessary to snsure that
they are not mistaken for markers employed to convey other information, and they shall be
such that the hazard presented by the object they mark is not increased.

(h) A marker shall be of one color. When installed, white and red, or white and orange
markers shall be displayed altemately. The color selected shall contrast with the background
against which it will be seen.

9.3.3.1 h the case of an object to be lighted, one or more low-, medium- or high-intensity
obstacle lights are to be located as close as practicable to the top of the object. The top lights
are to be arranged so as to at least indicate the points or edges ofthe object highest above the
obstacle limitation surface.

Note - Recornmendntions an how a combination of low-, medium-, andbr high-intensity
lights on obstacles shoutd be displayed are given in MOS Appendix 6, Table 6-2 & Table 6-
J.

9.3.3.2 Recommendations on how a combination of low-, medium-, and/or high-intensity
lights on obstacles should be displayed are given in MOS Appendix 6, Table 6-2 & Table 6-
3. In the case of a chimney or other structure of like frrnction, the top lights are to be placed
sufficiently below the top (nominally 1.5 m to 3 m) as shown in Fig. 8.10-2, so as to
minimize contamination by smoke, etc.

9.3.3.3 In the case of a tower or antenna strucare to be provided with high intensity obstacle
lights by day, and the shucture has an appurtenance such as a rod or antenna extending
greater than 12 m above flre structure, and it is not practicable to locate the high intensity
obstacle light on top of the appurtenance, the high intensity obstacle light is to be located at
the highest practicable point and, if practicable, have a medium intensity obstacle light, Type
A (flashing white) mounted on the top.

9.3.3.4 In case of an extensive object or a group of closely spaced objects to be lighted that
are:

(a)penetrating a horizontal OLS or located outside an OLS, the top lights shall be so arranged
as to at least indicate the points or edges of the object highest in relation to the obstacle
limitation surface or above the ground, and so as to indicate the general definition and the
extent ofthe objects; ard
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(b) penetrating a sloping OLS the top lights shall be so arranged as to at least indicate the
points or edges of the object highest in relation to the obstacle limitation surface, and so
as to indicate the general definition and the extent of the objects. If two or more edges are
of the sarne height, flre edge nearest the landing area shall be marked.

9.3.3.6 When the obstacle limitation surface concerned is sloping and the highest point above
the obstacle limitation surface is not the highest point of the object, additional obstacle lights
are to be placed on the highest part ofthe object.

9.3.3.5 Where lights are applied to display the general definition of an extensive object or a
group ofclosely spaced objects, and

(a) low-intensity lights are used, they shall be spaced at longitudinal intervals not exceeding
45 m.

(b) medium-intensrty lights are used, they shall be spaced at longitudinal intervals not
exceeding 900 m.

9.3.8.4 High intensity obstacle lights Type A, Medium-intensiq, obstacle lights, Types A and
B, located on an object other than a tower supporting overhead wires or cables are to flash
simultaneously at a rate between 40-60 flashes per minute.

8.r0.3.6 - 0)
To minimize environmental impact, unless otherwise directed by CAAP, the installation
setting angles for high intensity obstacle lights are to be:

Height of light unit above

terrain (AGL)
Angle of the peak of the beam

above the
horizontalGreater

than

Not exceeding

151 m 00

122 m 151 m 1
o

92m L22m 2"

92m aJ o

Table 8.10-3 Installation seffing angles for high intensity obstacle lights

8.10.3.4 Fixedabjects

(i) Where, in the opinion of the appropriate authority, the use of high intensity obstacle
lights, type A, or medium-intensity obstacle lights, Type A, at night may daz.zls pilots in the
viciniry of an aerodrome (within approximately 10 000 m radius) or cause significant
environmental concerns, a dual obstacle lighting system shall be provided. This system
should be composed of high intensity obstacle lights, Type A or medium intensity obstacle
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lights, Type A, as appropriate, for daltime and twilight use and medium-intensity obstacle
Iight, Type B or C, for niglrt-time use.

9.3.2.2 Lighting of objects with a height less than 45m above ground level

(a) Low intensity obstacle lights Type A or B are steady red lights and are to be used on non-
extensive objects whose height above the surrounding ground is less &an 45 m.

Note: A group oftrees ar buildings is regarded as an extensive object.

(b) Where the use of low-intensity obstacle lights, Type A or B, would be inadequate or an

early special warning is required, then medium- or high-intensity obstacle lights shall be

used.

(c) Low-intensity obstacle lights, Type B, shall be used either alone or in combination with
medium-intensity obstacle lights, Type B, in accordance with MOS 9.3.2.2(d)

(d) Medium-intensity obstacle lights, Type A, B or C, shall be used where the object is an

extensive one" Medium-intensity obstacle lights, Types A and C, shall be used alone, whereas
medium intensiry obstacle lights, Type B, shall be used either alone or in combination with
low-intensity obstacle lights, Type B.

Note - A group of buildings is regarded as an extensive object.

9.3.2.3 Lighting of objects with a height 45 m to a height less than 150 m above ground
Ievel

(a) Medium-intensity obstacle lights, Type A, B or C, shall be used. Medium intensity
obstacle lights, Types A and C, shall be used alone, whereas medium intensity obstacle lights,
Type B, shall be used either alone or in combination with low-intensity obstacle lights, Type
B.

(b) Where an object is indicated by medium-intensity obstacle lights, Type A, and the top of
the object is more than 105 m above the level of the surrounding ground or the elevation of
tops of nearby buildings (when the object to be marked is surrotutded by buildings),
additional lights shall be provided at intermediate levels. These additional intermediate lights
shall be spaced as equally as practicable, between the top lights and ground level or the level
of tops of nearby buildings, as appropriate, with the spacing not exceeding 105 m.

(c) Where an object is indicated by medium-intensity obstacle lights, Type B, and the top of
the object is more than 45 m above the level of the surrounding ground or the elevation of
tops of nearby buildings (when the object to be rnarked is surrounded by buildings),
additional ligfuts shall be provided at intermediate levels. These additional intermediate lights

shall be alternately low-intensity obstacle lights, Type B, and medium-intensity obstacle

lights, Type B, and shall be spaced as equally as practicable between the top lights and

grognd level or the level of tops of nearby buildings, as appropriate, with the spacing not

exceeding 52 m.

(d) When the top of the obstacle is more than 45 m above the level of the surounding ground

or the elevation of the tops of nearby buildings (when the obstacle is surroturded by

buildings), the top light, Type C are to be medium intensity lights. Additional low intensity

lights are to be provided at lower levels to indicate the full height of flre structure. These
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additional liglrts are to be spaced as equally as possible, between the top lights and ground
level or the level of tops of nearby buildings, as appropriate. The spacing htrreen the lights
is not to exceed 52 m.

(e) Where high-intensiy obstacle tights, Type A, are used, they shall be spaced at uniform
intervals not exceeding 105 m between the ground level and the top ligh(s) specified in MOS
9.3.3.1 except that where an object to be marked is surrounded by buildings, the elevation of
the tops of the buildings rnay be used as the equivalent of the ground level when determining
the number of light levels.

(f) There me three types ofmedium intensity obstacle lights:

(i) TYPE .{ Flashing white light. Likely to be unsuitable for use in environmentally sensitive
locations, and near built-up areas. May be used in lieu of obstacle markings during the day to
indicate temporary obstacles in the vicinity of an aerodrome, for example construction cranes,
etc. and are not to be used in other applications without specific CAAP agreement

(ii) TYPE B, Flashing red light, also known as a hazard beacon, is suitable for all
applications, and is extensively used to mark terrain obstacles such as high ground.

(iii) TYPE C, Steady red light, which may be used where there is opposition to the use of a
flashing red light, for example in environmentally sensitive locations.

9.3.2.4 Lighting of objects with a height 150 m or more above ground level

(a) High-intensity obstacle lights, Type A, shall be used to indicate the presence of an
object if its height above the level of the surrounding ground exceeds 150 m and an
aeronautical study indicates such lights to be essential for &e recognition of the object by
day.

(b) Where high-intensity obstacle lights, Type A, are used, they shall be spaced at uniform
intervals not exceding 105 m between the ground level and the top light(s) specified in MOS
9.3.3.I except that where an object to be marked is surrounded by buildings, the elevation of
the tops ofthe buildings may be used as the equivalent of the ground level when determining
the number of light levels.

(c) Where, in the opinion of the appropriate authori$, the use of high-intensity obstacle
lights, Type A, at night may daz.".le pilots in the vicinity of an aerodrome (within
approximately 10 000 m radius) or cause significant environmental concerns, or impact on
people and animals, medium-intensrty obstacle lights, Type C, shall be used alone, whereas

medium-intensity obstacle lights, Type B, shall be used either alone or in combination with
low-intensiry obstacle lights, Type B.

(d) Where an object is indicated by rnedium-intensity obstacle lights, Type A, additional
lights shall be provided at intermediate levels. These additional intermediate lights shall be

spaced as equally as practicable, between the top lights and ground level or the level of tops
of nearby buildings, as appropriate, with the spacing not exceeding 105 m.

(e) Where an object is indicated by medium-intenslty obstacle lights, Type B, additional
lights shall be provided at intennediate levels. These additional intennediate lights shall be

alternately low-intensiS obstacle lights, type B, and medium-intensity obstacle lights, type B,
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and shall be spaced as equally as practicable between the top lights and ground level or the
level of tops of nearby buildings, as appropriate, with the spacing not exceeding 52 rn.

(f) Where an object is indicated by medium-intensity obstacle lights, Type C additional lights
shall be provided at intennediate levels. These additional intermediate lights shall be spaced
as equally as practicable, between the top lights and ground level or the level of tops of
nearby buildings, as appropriate, with the spacing not exceeding 52 m.

8.10.3.5 Wind turbines

(a) A wind turbine shall be marked and/or lighted if it is determined to be an obstacle.

Nate: - l. Additianal lighting or markings may be provided where in the opinion of
CAAP such lighting or markings are deemed necessary.

Note: - 2 Arrangements shauld be made to enable the appropriate authority to be consulted
concerning pruposed construction beyond the limits oJ'the obstacle limitation sa$bces thot
extend above a height establi"rhed by that authority, in order to permit an aeronautical study
of the ffict of ruch construction on the operation of-aeroplanes.

Note: - 3 In areas beyond the limits of the obstacle limitation sarfaces, at least those objects
which extend to a height of l5A m or more above ground elevation should be regarded as
obstocles, unless a special aeronoutical stur$; indicates that tltey do not con-stitute a hamrd to
aeroplanes.

(blThe rotor blades, nacelle and upper 2/3 of the supporting mast of wind turbines shall be
painted white, unless otherwise indicated by an aeronautical study.

(c) When lighting is deemed necessary, medium intensiry obstacle lights shall be used. In the
case of a wind farrn, i.e. group of two or more wind turbines it shall be regarded as an
extensive object and the lights shall be installed:

(i). to identify the perimeter of the wind farm;

(ii) respecting the maxirnum spacing, in accordance with MOS 9.3.3.4 between the lights
along the perimeter, unless a dedicated asses$nent shows that a g[eater spacing can be
used;

(iii) so that, where flashing lights are used, they flash simultaneously; and

(iv) so that, within a wind fann, any wind turbines of signifimntly higher elevation are also
identified wherever they are located.

(v) at locations prescribed in a), b) and d), respecting the following criteria:

(d) The obstacle lights shall be installed on the nacelle in such a manner as to provide an
unobsfucted view for aircraft approaching from any direction.

(e) Where lighting is deerned necessary for a single wind turbine or short line of wind
turbines, the installation shall be in accordance with MOS 8.10.3.5(c)(v) or as determined by
an aeronautical study.
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8.10.3.6 Overhead wires, cables, etc. and supporting towers

Marking

(a) The wkes, cables, etc. to be marked must be equipped with markers; the supporting tower
should be colored.

Marking by colors

(b)The supporting towers of overhead wires, cables, etc. that require marking shall be marked
in accordance with MOS 8.10.3.4 (a) to (e), except that the marking of the supporting towers
may be omitted when they are lighted by high-intensiy obstacle lights by day.

Marking by markers

(c) Markers displayed on or adjacent to objects shall be located in conspicuous positions so as
to retain the general definition of the object and shall be recognizable in clear weather from a
distance of at least 100 m for an object to be viewed from the air and 300 m for an object to
be viewed from the ground in all directions in which an aircraft is likely to approach the
object. The shape of rnarkers shall be distinctive to the extent necessary to enstre that they
are not mistaken for markers employed to convey other information, and they shall be such
that the twzard presented by the object they mark is not increased.

(d) A marker displayed on an overhead wire, cable, etc. must be spherical and have a
diameter of not less than 60 cm.

(e) The spacing between two consecutive markers or between a marker and a supporting
tower shall be appropriate to the diameter of the rnarker, but in no case shall the spacing
exceed:

(i) 30 m where the marker diameter is 60 cm progressively increasing with the diameter of
the marker to

(ii) 35 m where the marker diameter is 80 crn and frrther progressively increasing to a
maximum of

(iii) 40 m where the marker diameter is of at least 130 cm.

Where multiple wires, cables, etc. are involved, a mad<er shall be located not lower than the
level of the highest wire at the point marked.

(f) A marker shall be of one color. When installed, white and red, or white and orange
markers shall be displayed alternately. The color selected shall contrast with the background
against which it will be seen.

(g) When it has been detennined that an overhead wire, cable, etc., needs to be marked but it
is not practicable to install markers on the wire, cable, etc., then high-intensity obstacle lights,
Type B, shall be provided on their supporting towers-

Lighting
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(h).High intensity obstacle lights, Type B, shall be used to indicate the presence of the tower
supporting overhead wires, cables, etc. where:

i) an aeronautical study indicates such light to be essential for the recognition of the
presence of wires, cables, etc.; or

ii) it has not been foturd practicable to install marker on the wires, cables, etc.

(i) Where high intensity obstacle lights, Type B, are used on an object other than a tower
supporting overhead wires or cables, the spacing between the lights is not to exceed 105 m.
Where the high intensity obstacle lights are used on a tower supporting wires or cables, they
are to be located on three levels:

(i) at the top of the tower;
(ii) at the lowest level of the catenary of the wires or cables; and
(iii) at approximately midway between flre two levels.

Note: ln some cases this may require the bottom arul middle lights to be located ofi'the tower.

O High intensrty obstacle lights, Type B, located on a tower supporting overhead wires or
cables are to flash sequentially; first the middle light, second the top liglrt, and last the bottom
light. Cycle frequency is to be 40 - 60 per minute and the intervals between flashes of lights
are to approximate the following ratios:

Flash interval
between:

Ratio of cycle time

middle and top light U13

top and bottom light 2fi3

bottom and middle light 10/13

Table 8.10-2 Flash interval between Ratio of cycle time

Note - High intensity obstacle lights are intendedJbr day use as well as night use. Care is
needed to en.etre that these lights do not create disconcerting dazzle. Guidonce on the design,
operation and the location of high-intensity obstacle lights is given in the Aerodrome Design
Manual (Doc 9157), Part 4.

(k) Where, in the opinion of the appropriate authority, the use of high intensiry obstacle
lights, Type B, at night may da,zle pilots in the vicinity of an aerodrome (within
approximately 10 000 m radius) or cause signiflcant environmental concems, a dual obstacle
lighting system should be provided. This system shall be composed of high-intensity obstacle
lights, Type B, or medium-intensity obstacle lights, Type 4 as appropriate, for daytime and
twiliglrt use and medium-intensity obstacle lights, Type B or C, for night-time use. Where
medium-intensity lights are used they shall be installed at the same level as the high-intensiry
obstacle light Type B.
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(l)To minirnize environmental impact, unless otherwise directed by CAAP, the installation
setting angles for high intensrty obstacle lights are to be:

Height of light unit above

terrain (AGL)
Angle of the peak of the beam

above the
horizontalGreater

than

Not exceeding

151m 0"

122 m 151 m I o

92m 122 m 2"

92m 3"

Table 8.10-3: Installation setting angles for high intensity obstacle lights

Figure 8.10-l: Basic marking patterns
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See 9.3.3 2
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A Rooftop pattem
B Plain roof pdtern
C CurYed surlace
0 Skebton slruclure
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Fot grealef heqbts ntermediafe lrgols musf ae added as srtown oebw.
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Light spaciqg (X) in accordance wth Appendix 6.2

Number of levels of lights = N = Y (meters)

X (meters)

Figure 8.10-2: Marking and lighting of tall structures
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Figure 8.10-l Basic marking patterns

Longest dimension
Greater lhan Not exceeding Bandwidth

1.5 m 210 m li7 aflongest dimension

270 m l,'9 t' " "

330n lill" (' "

390 tn lil3 " tt 't

15{)m lil1" " "

510 m lilT " 't <'

570m l,/19" " (t

630m l,i2l" " 't

2l{} m

270 m

3i0 m

390 m

454 m

510 m

574 m

Not*-Tahle 8.10-l shows aJbrmulaJbr determiningbandwidths andfiir having an odd
number of bands, thus permitting both the top and bottom bands to be af the darker color.

Section 10.7: Aerodrome Emergency Planning

10.7.1.2 The AEP-shall g6ntain procedures for periodic testing of the adequary of the plan
and for reviewing the results in order to improve its effectiveness. The currency and adequacy
of the AEP must be reviewed at least once every twelve (12) months.

Note.-- The AEP includes all participating agencie.s and ctssociated equipment.

10.7.1.3 The plan shall be testd by conducting:

(a) a full-scale aerodrome omergency exercise at intervals not exceeding two years and partial
emergency exercises in the intervening year to ensure that any deficiencies found during the
fuIl-scale aerodrome emergercy exercise have been corrwted; or

(b) a series of modular tests commencing in the first year and concluding in a flrll-scale
aerodrome emergency exercise at intervals not exceeding three years; and

(c) reviewed thereafter, or after an actual emergency, so as to correct any deficiency found
during such exercises or actual emergency.

Note l.- The purpose of afiill-scale exercise is to enszre the adequacy of the plan to cope
with different types of emergencies. The purpose of a parlial exercise is to ensure the
adequacy of the response to individual participctting agencies and components of the plan,
such as the communicalions system. The purpose af modular tests is to enahle concentyated
effort on specific component.t of established emergency plans.
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Note 2.- Guidance material on airport emergency planning is mailable in the Airport
Services Manual, Part 7.

Emergencies in difficult environments

10.7.1. 10 The plan shall include the ready availabiliry and co-ordination with appropriate
specialist rescue services to be able to respond to emergencies where an aerodrome is located
close to water andlor swampy areas and where a significant portion of approach or deparhre
operations takes place over these areas.

l0.7.l.ll At those aerodromes located close to water and/or swampy areas, or difficult
terrain, the aerodrome emergency plan shall include the establishment, testing and assessment
at regular intervals of a predetermined response for the specialist rescue services.

10.7.1.12 An assessment of the approach and departure areas within 1,000 m of the runway
threshold shall be carried out to determine the options available for intervention.

Note.- Guidance material on assessing approach and departure oreas within 1,000 m of
runwoy lhreshokls can be .ftiurul in Chapter 13 of the Airport Services Manual (Doc 9137),
Pafi l.

CHAPTER 14 - Rescue and fire fighting senice.

Section 14.3: Extinguishing agents

14.3.1 Both principal and complernentary agents shall be provided at ar aerodrome.

Note: Descriptions af the agents may be found in ICAO Airport Services Mamnl Part l

14.3.2 The principal extinguishing agent shall be:

a) a foam meeting the minimum performance level A; or

b) a foam meeting the minimum performance level B; or

c) a foam meeting the minimum performance Level C; or

d) a combination ofthese agents;

except that the principal extinguishing agent for aerodromes in categories 1 to 3 should
preferably meet a performance level B or C foam.

Nole.- Infonnation on the reqaired physical properties and.fire extingtishing perfbrmance
criteria needed for a /bam ta achieve an acceptable pedarmance level A, B ar C rating is
given in the Airport Services Mamtal (Doc 9 ] 37), Part I .

L4.3.4 The amotmts of water for foam production and the complementary agents to be
provided on the rescue and fire fighting vehicles shall be in accordance with the aerodrome
category detennined in accordance with 14.2.1 and 14.2.2 and table 14-2, except for
aerodrome categories I and 2, up to 100 % of the water may be replaced by complementary
agent.
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For the purpose of agent substitution, lkg complementary agent is equivalent to I liter of
water for production ofa foam meeting performance level A.

Nole l. The amounts of water specified Jbr .foam production are predicated on an
application rate of 8-2 L/mirum2 for afoam meeting performance level A, 5.5 Umin/m2 for o
foam meeting perlbrmonce level B and 3.75L/min/m2 .fbr a.foam meeting perfomance l.evel
C.

Note 2. l{hen any other complemenlary agenl is used, the subslitution ratias need to be
checked.

14.3.7 Reserved

14.3.8 From I January 2015, at aerodromes where operations by aeroplanes larger than the
average size in a given category arc planned, the quantities of water shall be recalculated and
the amount of water for foam production and the discharge rates for foam solution shall be
increased accordingly.

Nole- Guidance on lhe delermindlion of quanlities ofwater and discharge rates based on
the largest overall length of aeroplone in a given category is available in Chopter 2 of the
Airport Services Marrual (Doc 9 I 37) , Part I .

14.3.5 The quantiry of foam concentrates separately provided on vehicles for foam
production shall be in proportion to the quantity of water provided and the foam concentrate
selected. The amount of foam concentrate provided on a vehicle shall be sufficient to produce
at least two loads of foam solution.

14.3.9 When a combination of different performance level foams are provided at an

aerodrome, the total amount of water to be provided for foam production shall be calculated
for each foam type and the distribution of these quantities slrall be documented for each

vehicle and applied to the overall rescue and fire fighting requirement.

Table 14-2 Minimum usable amounts of extinguishant for RFFS

14.3.10 Reserve supply of foam

(a) A reserve supply of foam concentrate, equivalent to 200 per cent of the quantities
identified in Table 14-2, shall be maintained on the aerodrome for vehicle replenishment
purposes.

Nole..-Foamconcenlratecarriedon.firevehiclesinexcessofthequonlilyidentifedinTable
l1-2 can conlribule lo lhe reserve.

(b) Complementary agent, equivalent to 100 per cent ofthe quantity identified in Table 9-
2,14-2 shall be maintained on the aerodrome for vehicle replenishment purposes. Sufficient
propellant gas shall be included to utilize this reserve complementary agent.

(c) Category 1 and 2 aerodromes that have replaced up to 100 per cent of the \ ater with
complementary agent shall hold a reserve supply of complementary agent of200 per cent.
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Section 14.4 Response time

14.4.2 The operational objective of the rescue and firefighting service shall be to achieve a
response time not exceeding three minutes to any point of each operational runway, in
optimum visibility and surface conditions.

Section 14.9: Personnel

14.9.1 During flight operations, sufficient trained and competent personnel shall be
designated to be readily available to ride the rescue and fire figlrting vehicles and to
operate the equipment at maximum capaclty. These personnel shall be deployed in a way
that ensures the minimum response times can be achieved and that continuous agent
application at the appropriate rate(s) can be flrlly maintained. Consideration shall also be
given to for personnel to use hand lines, ladders and other rescue and firefighting equipment
normally associated with aircraft rescue and firefighting operations.

14.9.3 In determining the number of personnel required to provide for aircraft rescue,
consideration shall be given to the types of aircraft using the aerodrome. In determining the
minimum number ofrescue and firefiglrting personnel required, a task resource analysis shall
be completed and the level of staffing documented in the Aerodrome Manu,al.

Note: - Guidance on the use af a task resource arutlysis can be found in the Airpart Services
Manual (Doc 9137), Part l.

Note: -2. Ruf", to AC-1?9-RFFS-002 Jbr gyidnnce on RFFS Task Resource Analysis
gRA).

11.1.1 Siting of equipment and installations on operational area

Note l.- RequirementsJbr obstacle limitation surJhces are speciJied in -MOS 7.1.3

Note 2.- The design of light Jixtures and their supporting structures, lighl units o/'visual
approach slope indicators, signs, and markers, is specified in MOS 9.1, 9.8, 8.6 and, 8.2
respectively. Guidance on the.ftangible desigyr of vi.vnl and non-visaal aids.for navigation is
given in the Aerodrome Design Manual (Doc 9157), Part 6.

11.1.1.1 Unless its function requires it to be there for air navigation or for aircraft safety
purposes, no equipment or installation shall be:

a) on a runway strip, a runway end safety area, a taxiway strip or within the distances
specified in MOS Table 6.7-5 Taxiway minimum separation distances, if it would endanger
an aircraft; or

b) on a clearway if it would endanger an aircraft in the air
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(d) Where a rnajor delay in the replenislunent of flre supplies is anticipated, the arnount of
reserve supply in 14.3.10(a), 14.3.10 (b) and 14.3.10 (c) shall be increased as determined by a
risk assessment.

Note.- See ICAO Doc 9137, Airport Services Manual, Part I for guidance on the conduct of
a risk analysis to determine the qaantities of resewe extingaishing agents.



11.1.1.2 Any equipment or installation required for air navigation or for aircraft safety
purposes which must be located:

a) on that portion of a nmway strip within:

(i) 75 rn ofthe runway center line where the code number is 3 or 4; or

(ii) 45 m ofthe runway center line where the code nunber is I or 2; or

b) on a runway end safety area, a taxiway strip or within the distances specified in MOS
Table 6.4-5 Taxiway minimum separation distances; or

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

11.1.1.3 Any equipment or installation required for air navigation or for aircraft safety
purposes which must be located on the non-graded portion ofa nmway strip shall be regarded
as an obstacle and shall be frangible and mounted as low as possible.

Nole- -- Guidance on the siting oJ'navigotion aids is Lontained in the Aerodrome Design
Manual @oc 9157), Part 6.

11.1.1.4 Unless its fimction requires it to be there for air navigation or for aircraft safety
purposes, no equipment or installation shall be located within 240 m from the end ofthe strip
and within:

a) 60 m of the extended center line where the code number is 3 or 4; or

b) 45 m of the extended center line where the code number is I or 2; ofa precision approach
runway category I, II or III.

11.1.1.5 Any equipment or installation required for air navigation or for aircraft safety
purposes which must be located on or near a strip ofa precision approach runway category I,
II or III and which:

a) is situated on that portion of the strip within 77.5 m of the runway center line where the
code mrmber is 4 and the code letter is F; or

b) is situated within 240 m from the end of the strip and within:

(i) 60 m of the extended runway center line where the code number is 3 or 4; or

(ii) 45 m ofthe extended runway center line where the code number is I or 2; or

c) penetrates the inner approach surface, the inner transitional surface or the balked landing
surface; shall be fiangible and mounted as low as possible.

Note. See MOS 9.1.1 l.l 3 for the protectir.tn date for existing elevated approach lights.

11.1.1.6 Any equipment or installation required for air navigation or for aircraft safe6,
purposes which is an obstacle of operational sigrificance in accordance with MOS
7 .4.2.7,7.4.2.5, 7.4.2.8 or 7.4.1.1 and 7.4.1.2 shall be frangible and mounted as low as
possible.
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10.15 Aerodrome Maintenance

10.15.1 Maintenance Programme

10.15.1.1 A maintenance programme, including preventive maintenance where appropriate,
shall be established at an aerodrome to maintain facilities in a condition which does not
impair the safety, regularity or efficiency of air navigation

Note l.-* Preventive maintenance is programmed maintenance work done in order to prevent
a foi lure or degmdation afJbcilities.

Note 2.- "Facilities" are intended to include such items as pavements, visaal aids,.fenctng,
drainage and electrical systems and buildings

10.15.1.2 The design and application of the maintenance programme should observe Human
Factors principles.

Note.- Guidance material on Humqn F'actors principles can be.found in the Human Factors
Training Manual (Doc 9683) and in the Airport Services lu{onual (Doc 9137), Part 8.

10.15.2 Pavements

10.15.2.1 The surfaces of all movement areas including pavements, (runways, taxiways,
aprons and adjacent areas) shall be inspected and their conditions monitored regularly as part
of the aerodrome preventative and corrective maintenance programme with the objective of
avoiding and eliminating any loose objects/debris that might cause damage to an aeroplane or
impair the operation of aircraft systems.

Note l.-See MOS 5.1.5.1 & ]2.1.4.] forinspeclions ofmovement areas.

Note: - 2. Procedures on carrying out daily inspections of the movement area and
control of F'OD are given in the 8, PANS-Aerodrame,r (Doc 9981), the Manual of Sur.face

Movement Ciuidance and Conlrol Systems $AIGCS) {Doc 9176) and the Advanced SurJitce
Movement Guidance and Control Systems (A-SMGCS) Iv{anual (Doc 9$Q.

Nole.-* See MOS Attachment A, Section 4.

10.15.2.3 A paved runway shall be maintained in a condition so as to provide strface friction
characteristics at or above the minimum friction level specified by the CAAP.

Note: - ICAO Digest Circ. 329 - Assessment, Meantrement arul Reporting oJ'Runway
Sudace Conditions containsfitther information on this subject, on improving surfacefriction
c hqroc teri sti cs of runw ays.

Note: - The Airporl Services Monual (Doc 9137), Part 2, corutains .further in/brmation on
t h i s nt bj e c t, on i m p rov i ng s u dac e fr i c t i o n c ha ra c t e ri s ti c s oJ" runw ay s.

10.15.2.4 Runway surface friction characteristics for maintenance purpose shall be
periodically measured with a continuous friction measuing device using self-wetting features
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and documented. The frequenry of these measurements shall be sufficient to determine the
trend ofthe surface {iiction characteristics of the runway.

Nole: - l- Guidonce on evoluating the runway surface friction chotacterislics provided
in Circ. 329 Assessment, Measurement and Reporting of Rurnvay Surface Conditions.

Note 2 - The objective of MOS 10.15-1-4, 10.15.2.3, 10.15.2.7 (c) and 10.15.2.8 is to enflre
thal lhe rurface friction chorocleistics.fbr the entire runway remain al or above a minimum
friction level spec{ied by CAAP. =

10.15.2.7 Corrective maintenance action shall be taken to prevent the runway surface fiiction
characteristics for either the entire ru.nway or a portion thereof from falling below a minimum
friction level specified by CAAP.

Note.--- A portion of runway in the order oJ 100 m long may he considered signilicant Jbr
maintenance or repofiing oclion

10-15.2.8 The runway surface shall be visually assessed, as necessary, under natural or
simulated rain conditions for ponding or poor drainage and where required, corrective
maintenance action talen. When a taxiway is used by turbine-engine aeroplanes, the surface
of the taxiway shoulders shall be maintained so as to be free of any loose slones or other
objects that could be ingested by the aeroplane engines.

Note. Guidance on this stbject is given in lhe Aerrtdrome Design Mamtal (Doc 9157), Part
2.

10.15.3 Removal of contaminants

10.15.3.1 Standing water, mud, dust, sand, oil, rubber deposits and other contaminants shall
be removed from the suface of runways in use as rapidly and completely as possible to
minimize accumulation.

10.10.11 Runway Pavement Overlay

Note. The .following specificatiotls arc intended.for runway pdvement overlay projects
when the rultwoy is to be renmed lempororily to an operotionol status before re.surfacing is
complele. T'his may necessitate a temporory ramp between the new and old rumtay surfaces.
Guidance on overlaying povements ond ossessing lheir operationol slalus is given in lhe
Aerodrome Design Manual (Doc 9157), Part 3.

10.10.11.2 The longitudinal slope of the temporary ramp described in paragraph 10.10.11.1,
measured with reference to the existing runway surface or previous overlay course, must be:

(a) 0.5 to 1.0 per cent for overlays up to and including 5 cm in thickness; and
(b) not more than 0.5 per cent for overlays more than 5 cm in thickness.

10.10.11.6 The overlay shall be constructed and rnaintained above the minimum ffiction level
specified in MOS Table I0. I 5- I .

9.1.15 Maintenance performance of aerodrome lighting (Visual aids)
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Note l. - These specifications are inlended to define the maintenance performance level
objectives. They are not intended to deJine whether the lighting system is operotionally out of
service.

Note 2.- Enhanced vision sy.stems (EVS) technologt relies an the infra-red heat signature
provided by incanfuscent lighting. Annex 15 protocols provide an appropriate means of
notifying aerodrome users of EW when lighting systems are converted b LED.

ATTACHMENT A: ST]PPLEMENTARY GUIDANCE MATERIAL TO MOS

20. Determination of surface friction characteristics for construction and maintenance
purposes

Note: - The gtidance in this section involves the.functional measurement of friction-related
ospects related to ntnrtay con*struclion ond maintenonce. Excluded Jiom this section is the
operational, as opposed to functional, measurement of friction for contominated runways.
However, the devices used for.functional measurement could also be used for operational
measarement, but in the latter case, thefigttres given in MOS Table 10.15-l are not relevant.

20.1 The surface friction characteristics of a paved runway shall be:

a) assessed to veri$ the surface friction characteristics of new or resurfaced paved runways
(MOS 6.2.10.5); and

b) assessed periodically in order to determine the slipperiness of paved runways (MOS
10.15.2.4);

20.2 T\e condition of a runway pavement is generally assessed under dry conditions using a

self wetting continuous friction measuring device. Evaluation tests of nurway surface friction
characteristics are made on clean surfaces of the nmway when first constructed or after
resur cing.

20.3 Friction tests of existing surface conditions are taken periodically in order to avoid
falling below the minimum friction specified by CAAP. When the friction of any portion of a
runway is found to be below this value, then such information is prornulgated in a NOTAM
speciffing which portion of the runway is below the minimum friction level and its location
on the runway. A corrective maintenance action must be initiated without delay. Friction
measurerlents are taken at time intervals that will ensure the identification of runways in
need of maintenance or of special surface treatrnent before their condition becomes serious.
The tirne intervals and mean frequency of measurements depend on factors such as: aircraft

ffpe and frequency of usage, climatic conditions, pavement type, and pavement service and
maintenance requirements.

20.4 Friction measurements of existing, new or resurfaced runways are made with a

continuous friction measuring device provided with a smooth tread tire. The device should
use self-wetting features to enable allow measurements of the surface friction characteristics
to be made at a water depth of I mm.

20.5 When it is suspected that the surface friction characteristics of a runway may be reduced
because of poor drainage, owing to inadequate slopes or depressions, then an additional
measurement is made, but this time under natural conditions representative of a local rain.
This test measurement differs from the previous one in that water depths in the poorly cleared
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areas are nonnally greater in a local rain condition. The measurement results are thus more
apt to identify problem areas having low friction values that could induce aquaplaning than
the previous test. If circumstances do not permit measurements to be conducted during
natural conditions representative of a rain, then this condition may be simulated. (See MOS
Attachment A, Section 2.)

20.6 When conducting friction tests using a self wetting continuous friction measuring

device, a wet runway produces a drop in friction with an increase in speed. However, as the

speed increases, the rate at which the friction is reduced becomes less. Among the factors

affecting the friction coefficient between the tire and the runway surface, texture is

particularly important. If the runway has a good macrotexhre allowing the water to escape

beneath the tire, then the friction value will be less affected by speed. Conversely, a low
macrotexture surface will produce a larger drop in friction with increase in speed.

20.7 CAAP shall specift a minimum friction level below which corrective maintenance

action shall be taken. As criteria for surface friction characteristics of new or resurfaced

runway surfaces and its maintenance planning, CAAP shall establish a maintenance planning

level below which appropriate corrective maintenance action shall be initiated to improve the

friction. The Airport Services Manual (Doc 9137),Part 2, provides guidance on establishing

maintenance planning and minimum friction levels for nmway surfaces in use.

ATTACHMENT A: SUPPLEMENTARY GUIDANCE MATERIAL TO MOS

2. Drainage characteristics of the movement area and adjacent areas

Note: Guidance moterial for Drainage charocteristics is provided under MOS Attachment A

Section 2

2.1 General

2.1.1 Rapid drainage of strface water is a primary safety consideration in the design,

consffuction and maintenance of movement area and adjacent areas. The objective is to
minimize water depth on the surface by draining water off the nrnway in the shortest path

possible and particularly out of the area of the wheel path. There are two distinct drainage

processes taking place:

a) natural drainage of the surface water from the top of the pavement surface until it reaches

the final recipient such as rivers or other water bodies; and

b) dynamic drainage of the surface water trapped under a moving tire until it reaches outside

the tire-to-ground contact area.

2.1.2 Both processes can be controlled through:

a) design;

b) construction; and

c) maintenance of the pavements in order to prevent accumulation of water on the pavement

surface.

2.2 Design ofpavement
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2.2.1 Surface drainage is a basic requirement and serves to minimize water depth on the
surface. The objective is to drain water offthe nrnway in the shortest path. Adequate surface
drainage is provided primarily by an appropriately sloped surface (in both the longitudinal
and transverse directions). The resulting combined longitudinal and transverse slope is the
path for the drainage runoff. This path can be shortened by adding transverse grooves.

2.2.2 Dynaxtic drainage is achieved througlr built-in texture in the pavement surface. The
rolling tire builds up water pressure and squeezes the water out the escape charmels provided
by the texture. The dynamic drainage of the tire-to-ground contact area may be improved by
adding transverse grooves provided that they are subject to rigorous maintenance.

2.3 Construction of pavement

2.3.1 Through conshuction, the drainage characteristics of the surface are built into the
pavement. These surface characteristics are:

a) slopes;
b) texture:

i) microtexture;
ii) macrotexhre;

2.3.2 Slopes for the various parts of the movement area and adjacent pafis are described in
MOS 6 and figures are givet as per cent. Further guidance is given in Aerodrome Design
Manual (Doc 9157), Part 1, Chapter 5.

2.3.3 Texture in the literature is described as microtexture or macrotexture. These terms are
understood differently in various part of the aviation industry.

2.3.4 Microtexture is the texture of the individual stones and is hardly detectable by the eye.
Microtexture is considered a primary componert in skid resistance at slow speeds. On a wet
surface at higher speeds a water film may prevent direct contact between the surface
asperities and the tire due to insufificient drainage frorn the tire-to-ground contact area.

2.3.5 Microtexture is a built-in quallty of the pavement surface. By specifying cnrshed
material that will withstand polishing microtexture, drainage of thin waterfilms are ensured
for a longer period of time. Resistance against polishing is expressed in terms of the Polished
Stone Values (PSV) which is in principle a value obtained from a friction measurement in
accordance with international standards. These standards define the PSV minima that will
enable a material with a good microtexture to be selected.

2.3.6 A major problem with microtexture is that it can change within short time periods
without being easily detected. A typical example of this is the accumulation of rubber
deposits in the touchdown area which will largely mask microtexture without necessarily
reducing macrotexture.

2.3.7 Macrotexhrre is the texture :unong the individual stones. This scale of texture may be
judged approximately by the eye. Macrotexture is primarily created by the size of aggregate
used or by surface treatment of the payement and is the rnajor factor influencing drainage
capacity at high speeds. Materials shall be selected so as to achieve good macrotexture.
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2.3.8 The primary purpose of grooving a nrnway surface is to enhance surface drainage.
Natural drainage can be slowed down by surface texture, but grooving can speed up the
drainage by providing a shorter drainage path and increasing the drainage rate.

2.3.9 For measurement of macrotexture, simple methods such as the "sand and grease patch"
methods described in the Airport Services Manual (Doc 9137), Part 2 were developed. These
methods were used for the early research on which current airworthiness requirements are
based upon, which refer to a classification categorizing macrotexture fiom A to E. This
classification was developed, using sand or grease patch measuring techniques, and issued in
1971 by the Engineering Sciences Data Unit (ESDU).

Rurusay clossification bosed on texture inJitrmotion.fiom ESDI.I 71026

Classification Texture depths (mm)
A 0.10-0.14
B 0.15 - 0.24
c 0.25 0.50
D 0.51- 1.00
E l.0l 2.s4

2.3.10 Using this classification the threshold value between microtexture and macrotexture is
0.1 mm mean texture depth (MTD). Related to this scale the normal wet runway aircraft
perforrnance is based upon texture giving drainage and liiction qualities midway between
classification B and C (0.25 mm). Improved drainage through better texnre might quali$ for
a better aircraft performance class. However such credit must be in accordance with
aeroplane manufacturers' documentation and agreed by the State. Presently credit is given to
grooyed or porous friction course runways following design, construction and maintenance
criteria acceptable to the State. The harmonized certification standards of some States refer to
texture giving drainage and fiiction qualities midway between classification D and E (1.0
mm).

2.3.1I For construction, design and maintenanc€, States rlse various international standards.
Currently ISO 13473-l : Characterization of pavement texture by use of surlace profiles -
Part l: Determination of Mean Profile Depth links the volumetric measuring technique with
non contact profile measuring techniques giving comparable texture values. These standards
describe the threshold value between microtexture and macrotexture as 0.5 mm. The
volumetric method has a validity range from 0.25 to 5 mm MTD. The profilometry method
has a validity range from 0 to 5 mm mean profile depth (MPD). The values of MPD and
MTD differ due to the finite size ofthe glass spheres used in the volumetric technique and
because the MPD is derived from a two-dimensional profile rather than a three-dimensional
surface. Therefore a transformation equation must be established for the measuring
equipment used to relate MPD to MTD.

2.3.12 T\e ESDU scale groups runway surfaces based on macro texture from A through E,
where E represents the strface with best dynamic drainage capacity. The ESDU scale thus
reflects the dynamic drainage characteristics ofthe pavement. Grooving any ofthese surfaces
enhances the dynamic drainage capacity. The resulting drainage capacity of the surface is
thus a function of the texture (A through E) and grooving. Tlre contribution from grooving is
a function of the size of the grooves ald the spacing between tie grooves. Aerodromes
exposed to healy or torrential rainfall must ensure that the pavement and adjacent areas have
drainage capability to withstand these rainfalls or put limitations on the use ofthe pavements
under such exlreme situations. These airports should seek to have tlre maximum allowable
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slopes and the use of aggregates providing good drainage characteristics. They should also
consider grooved pavements in the E classification to ensure that safety is not impaired.

2.4 Maintenance of drainage characteristics of pavernent

2.4.1 Macrotexlure does not change within a short timespan but accumulation of rubber can
fill up the textue and as such reduce the drainage capacity, which can result in impaired
safety. Furthermore the runway structue may change over time and give uneveness which
results in ponding after rainfall. Guidance on rubber removal and uneveness can be found in
Airport Services Manual (Doc 9137), Part 2. Guidance on methods for improving surface
texture can be found in Aerodrome Design Manual (Doc 9157), Part 3.

2.4.2 When groovings are used, the condition of the grooves should be regularly inspected to
ensure that no deterioration has occurred and that the grooves are in good condition.
Guidance on maintenance of pavements is available in Doc 9137, Airport Services Manual,
Part 2 - Pavement Surface Conditions and Part 9 - Airport Maintenance Practices and Doc
9157,Parr2.

2.4.3 The pavement may be shot blasted in order to enhance the pavement macrotexture.

ATTACHMENT A: STIPPLEMI,NTARY GUIDANCE MATERIAL TO N{OS

l. Runway end safety area

t.l.Where a nrnway end safety area is provided in accordance with MOS 6.4, consideration
shall be given to providing an area long enough to contaitr overruns and rmdershoots resulting
from a reasonably probable combination of adverse operational factors- On a precision
approach runway, the ILS localizer is normally the first upstanding obstacle, and the runway
end safety area shall extend up to this facility. In other circumstances the first upstanding
obstacle may be a road, a railroad or other consfucted or natural feature. The provision ofa
runway end safety area shall take such obstacles into consideration.

I .2 Where provision of a runway end safety area would be particularly prohibitive to
implement, consideration would have to be given to reducing some ofthe declared distances
of the runway for the provision of a runway end safety area and installation of an arresting
system.

1.3. Research progriunmes, as well as evalurtion of actual aircraft ovemrns into arresting
systems, have demonstrated that the performance of some aresting systems can be
predictable and effective in arresting aircraft ovemrns.

1 .4. Demonstrated performanc€ ofan arresting system can be achieved by a validated design
method, which can predict the performance of the systan. The design and performance
should be based on the type of aircraft anticipated to use the associated runway that imposes
the greatest demand upon the arresting system.

1.5. The desigr ofan arresting system must consider multiple aircraft parameters, including
but not limited to, allowable aircraft gear loads, gear configuration, tire contact pressure,

aircraft center of gravity and aircraft speed. Accommodating undershoots must also be
addressed. Additionally, the desip must allow the safe operation of fully loaded rescue and
fue fighting vehicles, including their ingress and egress.
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1.6. The information relating to the provision of a runway end safety area and the presence of
an arresting system shall be published in the AIP.

1.7. Additional information is contained in the Aerodrome Design Manual (Doc 9157), Part
l.
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Figure A-1 Runway end safety area for a runway where the doe number is 3 or 4

Section 9.2: Colours for Aeronautical Ground Lights

9.2.1 General

Intruductory Note: - Thefollowing specificalions deline the chromaticily limits oJ'colors to be
used for aeronoutical ground lights, morbings, signs and panels. The speciJication.s are in
accord with the 1983 specifications oJ'the lntemational Commission on llluminalion (CIE),
except for the color orange in Figure 9.2- I .

It is not possible to estoblish specifications for colours such thot there is no possibility of
confusion. For reasonably certain recognition, it is important that the eye illuminalion be

well above the threshold of perception, that the colour nol be greatly modified by selective
atmospheric atlemtations arul that the observer's colutr vision be adequate. There is also a
nsk of confusion of colour at an extremely high level of eye illumination ruch as moy be

obtained from a high-inlensity source at very close range. Experience indicates that
satisfactory recognition can be achieved if due attention is given to these.factors.

The chromaticities are expressed in terms of the slandord obsenter and caordinate system

adopted by the International Commission on lllumination (CIE) at ils Eighth Se,ssion at
Cambridge, England, in 1931.*

The chromaticitiesfor solid state lighting (e.g. LED) are based upon the boundaries given in
the standard S 004i8-2001 of the Internqtionol Commission on lllumination (CIE), except.for
the blue boundary of white.

9.2.1.2 The chromaticity is expressed in terms of the standard observer and coordination
system adopted by the International Commission on Illumination (CIE).

Section 9.2: Colors for Aeronautical Ground Lights
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9.2.2 Chromaticities for lights having filament-type light sources

9.2.2.1The clromaticity of aerodrome lights must be within the following boundaries

CIE Equation (see Figure 9.2-l)

a) Rd
Purple boundary y : 0.980 - x
Yellow boundary y : 0.335, except for visual approach slope indicator
systems;
Yellow boundary y :0.320, for visual approach slope indicator systems

Note.-See 9.8.4.6 (c)

b) Yellow
Red boundary
White boundary
Green botrndary

c) Green
Yellowboundary
White boundary
Blue boundary

d) Blue
Green boundary
White boundary
Purple boundary

y:0.382
y: 0.790 - 0.667x
y:x-0.120

x:0.360 * 0.080y
x: 0.650y
y: 0.390 - 0.171x

y:0.805x + 0.065
y: 0.400 - x
x:0.600y + 0.133

e) White
i) Incandescent
Yellow boundary x: 0.500
Blue boundary x:0.285
Green boundary y:0-440

and Y:0'150 + 0'640x
Purple botrndary y:0.050 +0.750x

and y:0.382

f; Variable white
Yellowboundary x : 0.255 + 0.750y
and x: 1.185 * 1.500y

Blue boundary x:0.285
Green boundary y:0.440

and y:0.150 + 0.640x
Purple boundary y:0.050 + 0.750x

and y: 0.382

Note.- Guidance on chromaticigt changes resulting from the eLfect oJ'temperature on

fihering elements is given in the Aerodrome Design Manaal @oc 9157), Part 4.
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Figure 9.13-3: Isocandela diagram for taxiway centre line (15 m spacing). no-enty bar and
stop bar lights in staight sections intended for use in conjunction with a Precision Approach
Category [II Runway where large offsets can occur and for low-intensity runway guard lights,
Configuration B.
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Figure 9.1,3-4: Isocandela diagram for taxiway centre line (15 m spacing), no-enfy bar and
stop bar lights in straight sections intended for use in conjunction with a Precision Approach
Category III Rtrnway.

Notes:
l. These beam coverages are suitable for o normal displacement of the cockpit from the

cenlerline of approximalely 3m.

2 . See collective notes at MOS 9. 1 i . 1 ./br these isocandella diagrams.
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Figure 9.13-5: Isocandela diagram for taxiway centre line (7.5 m spacing), no- entry bar and
stop bar lights in curved sections intended for use in+onjunction with a Precision Approach
Category III Runway.

Notes: l. Lights on curves to have light beam toed-in 15.750 wilh respect to the tsngent of the

cutle.

2. See collective notes at MOS 9.13.1for these isocandela diagrams.

Mrnrmum
aY€1498
200 6d

Minrrnum
2A cd Main beam

minimun
100 d

Minrmum
averag€
2m cd

lrain beam
tnrnlmum
100 cd

63

I

-t-+--++i



Degrees
vertcal "1

15

10

5

1

U

-n -i5 -10 -6 0 5 10

10

15r x

Figure 9.13-1: Isocandela diagram for taxiway centre line (30 m, 60 m spacing), no-eiltry bar
and stop bar lights in straight sections of Taxiways intended for use in conjunction with a
Non-Precision or Precision Approach Category I or II Runway

Note: - l. At locations where high background luminance is usual and where deterioration of
light output resulting Jrom dust and local contaminalion is a significant J'aclor, the cd vqlues
should be multiplied by 2.5

Note: - 2. Where omnidirectionol lights are used they must comply with the vertical beam
spread.

Note: - 3. See the collective notes at MOS 9.13.1for these isocandela diagrams.
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Figure 9.13-2: Isocandela Diagram for Ta.xiway Centerline Lights, and Stop Bar Lights on
Curved Sections of Taxiways intended for use in conjunction with a Non-Precision or
Precision Approach Category I or II Runway.

Noles:
l. Lights on curves to hwe light beam toed-in 15.75" with respect to the tangent of the

cutve.
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2. At locations where high backgruund luminonce is usual and where deterioration of
light oufut resultingfrom dust ond local contamination is a significantfactor, the cd
values should be multiplied by 2.5.

3. These beam coverages allow for displacement of the cockpit from lhe centerline up to
distance of the order of l2 m as could occur at the end of curyes.

1. See colleclive notes qt MOS 9.13.1 Jbr lhese isocandelo diagroms.
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Figure 9.13-6 + Isocandela diagram for high-intensity taxiway centre line (15 m spacing), no-

entry bar and stop bar lights in straight sections intended for use in an advanced surface

movement guidance and control system where higher light intensities are required and where

large offsets can occur.

Noles:

1. These beam coverages allow for displacement of the coclgtit from the cenlerline up to

distances of the order of 12 m and are intended for use before and after curves.

See collective notes at MOS 9.13.1 .for these isocandela diagrams.
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Figure 9.13-T.Isocandela diagram for high-intensity taxiway centre line (15 m spacing), no-
entry bar and stop bar lights in straight sections intended for use in an advanced surface
movement guidance and control system where higher light intensities are required.

Notes:
t. These beam coverages are generally sotidactory and caterfor a normal displacement

of'the cockpit corresponding to the outer main gear wheel on the taxiway edge.
See collective notes at MOS 9.13.1 for these isocandela diagrams.
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Figure 9.13-8 : Isocandela diagram for high-intensity taxiway center line (7.5 m spacing), no-
entry bar and stop bar lights in curved sections intended for use in an advanced surface
movement guidance and control system where higher light intensities are required.

Notes:
l. Lights on curves to be toed-in 17 degreeswith respect to the tangent of the cutae.

2. See collective noles at MOS 9.13.1 Jbr these isocandela diagrams.
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Apperdix S:Aeronautical data accuracy and integrity requirements

Table 45.1-1. tatitude and longitude

Latitude and longitude Accuracy
Datagpe

..... 0.5
surveyed

Obstacles in Area 2
(the part within the
aerodrome boundary) .... 5 m

surveyed

Runway thresholds ......... ...1m
surveyed

Runway end (flight path
alignment point) ....1 m

surveyed

Runway cenffe line points ..... 1 m
surveyed

Runway-holding position .......... 0.5 m
surveyed

Taxiway centre line/parking
guidance line points 0.5 m

surveyed

Intermediate holding position
marking line..... ,.....0.5 m

surveyed

0.5 m

Integriry
Classifioation

Aerodrome reference point .....30 m
surveyed/calculated routine

Navaids located at the
aerodrome 3m

surveyed essential

Obstacles in Area 3
essential

essential

critical

critical

critical

critical

essential

essential

Exit guidance line
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Apron boundaries (polygon) ..... I m
surveyed

Aircraft stand points/INS
checkpoint. ,.0.5 m

surveyed

routine

roLltlne

Note: - l. See CAR-ANS Part 15, Appendix l5G, .for graphical illustrations of obstacle dato
collection rur.faces and crileria used to identify obstacles in the defined areas.

Note: - 2. Implementation of CAR-ANS Part 15, provisions /,5.ru.1.1 and /,5.10.1.8,

concerning, the availability, as of l2 November 2015, af obstacle data according to Area 2
and Area j specifications would be.facilitoted by appropriate planning for the collection and
processing o.f such data.

Table A5-2. ElevationlAltitudelHeight

Elevation/altitudelheight Accuracy
Data type

Integrity
Classification

Aerodrome elevation ....0.5 m
strveyed

WGS-84 geoid trndulation at
aerodrome elevation position ..0.5 m

surveyed

Rturway threshold, non-precision
approaches ......... 0.5 m

surveyed

WGS-84 geoid undulation
at runway threshold, non-
precision approaches...... . ....0.5 m

strveyed

Runway threshold, precision
approaches .........0.25 m

surveyed

WGS-84 geoid undulation at
runway threshold, precision
approaches "...... 0.25 m

surveyed

essential

essential

essential

essential

critical
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critical



Runway centre line points ..... 0.25 m
surveyed

Taxiway cenffe line/parking
guidance line points ...1m

surveyed

Obstacles in Area 2
(the part within the aerodrome
boundary) ................3 m

surveyed

Obstacles in Area 3 ... 0.5 m
surveyed

Distance measuring equipment/
precision (DME/P) .. 3 m

surveyed

critical

essential

essential

essential

essential

Note: - l. See CAR-ANS Part 15, Appendix l5Gfor graphical illustrations of obstacle data
collection ntr.faces and crileria to idenlify obstacles in the defined areas.

Note: - 2 Implementing oJ'CIAR-ANS Part 15, provisions 15.10.1.4 & 15.10.1.8, concerning
the availability, as of 12 November 2015, of obstacle data according to Area 2 and Area 3
specifications would be./itcilitated by appropriate planning.for the collectian and processing
of sach data.

Section 1.4: Definition of terms

Instrument runway. One of the following types of runways intended for the operation of
aircraft using instrument approach procedures:

(a) Non-precision approach runway. A runway served by visual aids and non-visual
aid(s) intended for landing operations following an instrument approach operation type A
and a visibility not less than I 000 rn.

(b) Prccision approach runway, category I. A runway served by visual aids and non-
visual aid(s) intended for landing operations following an inshument approach operation type
B with a decision height @H) not lower than 60 m (200 ft) and either a visibility not less

than 800 m or a runway visual range not less than 550 m.

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

(d) Precision approach runrvay, category III. A nrnway served by visual aids and non-
visual aid(s) intended for landing operations following an instrument approach operation type
B to and along the surface of the runway; and
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a - intended for operations with a decision height lower than 30 m (100 ft), or no decision
heiglrt and a nurway visual range not less than 175 m.

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

c - intended for operations with no decision height (DH) and no runway vizual range
limitations.

Note l. - Visual aids need nol necessarily be matched to the scale of non-visual aids
provided. The criterion for the selection of visual aids is the canditions in which operations
are intended to be conrhtcted-

Note 2.- Refer to PCAR, Part 8.for instrument approach operation types.

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

EFFECTryITY CLAUSE:

Fifteen (15) days after publication in a requisite single newspaper of general circulation or
the Official Gaze,tte and a copy filed with the U.P. Law Center - Office of the National
Administrative Register, this Mernorandum Circular shall take effect and zupersede any

orders and/or memoranda in conflict herewith.

So ordered. Signed this 0 g day of MY i 2017, CAAP, Pasay City.

CAPTAIN
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Note.- Visual meteorological conditions (VMC) are described in PCARs Part 8.

-END-


