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Introduction

¢ This module provides basic information on the
Ujung Pandang TMA.

¢ This overview, which will provide a basis for
understanding the present TMA operations

» Wwill be the starting point for an air space
design conceptualisation,

» followed by designing appropriate PBN SIDs
and STARs for one or both runway ends.
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PBN Implementation Process

IMPLEMENT
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Implementation Activity Overview

Activity 1
Agree on Operational
Requirements

Activity 2
Create Airspace
Design Team

Activity 3
Agree on Objectives,
Scope, & Timeline

Activity 4
Analyze Reference
Scenario

Activity 5
Select Safety Criteria
Safety Policy, &
Performance Criteria

n

»

—» Activity 7
Airspace Routes
and Holds

v

Activity 8
Initial Procedure
Design

Activity 9
Airspace Volumes
and Sectors

Activity 10
Confirm ICAO
Navigation
Specification
Activity 6 Vemmmmmmmmmaaaa
Agree on CNS/ATM -
Assumptions,
Enablers,

& Constraints

—» Activity 11
Airspace Concept
Validation

!

Activity 12
Finalization of

Procedure Design

Activity 13

Procedure Validation™

—» Activity 14

ATC System
Integration

Activity 15
Awareness and
Training Material

Activity 16
Implementation

Activity 17
Post Implementation
Review
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WAAA Aerodrome Information

"r', ———v-
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MAKASSAR, INDONESIA
SULTAN HASANUDDIN
WAAA/UPG

Airport Elevation 47 ft

ATIS *SULTAN HASANUDDIN Ground #SULTAN HASANUDDIN Tower
126.25 121.6 118.1
[ 1 | L | | '| | | .I' | | | | | I | 1 I | | | | 1 | | | L LI
119-32 ) ” 119-33 119-34
— 05-03 . 05-03 —
= T, VOR a
A ®
B Elew 44" -
4 A
[~ 197"/ 60m) Stapway 7
- Galaktika Apron Y F .
B T g S ]
B = === Skadron sP 7]
» - | | n She”a.-/ N
Taxiway Sout|
— 05- Parallel # ' Elew 04 —1
05-04 Skadron oht 05-04
| 5 Shelter g1 B
Control - “e—197"(60m) Stopway
- Tower Tk -
I € 7 _
B & . 335' (102m) T
| -. - Stopway —
= E .
E
| Mew Terminal |
- Mew Apron » n
F
— 05-05 cargo wy 05-05 —|

12 May 2016

Apron™—gy

All turns on holding bay or turning areas.
Aircraft shall not make one wheel turns

Y ARV
Taxiway Wan\.‘\

Parallel on the turning area.
Birds in vicinity of airport.
197" (60m) v Rotating beacon
Stopway 9 )

ga..? h ‘X . Fest 0 1000 2000 3000 4000 5000
LI lev 38

- b Meters 0 300 1000 1300

U 119-33 119-34




WAAA MVA Chart
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ATIS

=RMAAKASSAR Directer (R)

FELLTAN HASAMUDDIM Tewar

126.25 120.6 119.4 118.1
i LoC Final el Iy '
; 1P Apch Crs D8.8 MAK DA(H) Api Elev 47
j 1105 028° (20007 i9s2')| 270" 2321 | Rwyos 38’

il mrssep apch: Climb STRAIGHT AHEAD to 5000°, after MAK VOR
join R-003 outhound to COPAK, or as instructed by ATC.

12 May 2016

Alt Set: hPa Rwy Elev: 1 hPa Trans level: FL 130 Tranz alt: 11000
MAKASSAR R r’;\'g
[+] o —
114.7 MKS (=] A%l 51 corak
to o e TINNEN T ADTE 4 MAK
is
"g" MISSED
P MARDE I APCH FIX
o 11000 MAK — o
R - ) .-_g
its iags
028° 110.5 IUJP 03,5 MAK B0t BADOK
lnos -~ D"‘s"f[ MAK DI“?,EE Dg.8
- 1 Minﬂzsb____'-_znaa azau A MAK
4000°
1411’
D
735" : | Gnd speed Rtz o | 90 | Jo0 ] 120 140 160 FaF]
10435 [ I ' FLAK
ot I 3.00°| 372 | 478 | 531 | 637 | 743 | 849 =’ | 5000 110.0
4083 4 [110.0 .
, MAF ar Adi R'nua
102E, STRAIGHT-TN LANDING R 03 CIRCLE.TO.LAND
L3 LOE (G5 out]
, L oare) 2F 0 2327 maapn, 5007 1462°)
1053, ~ [T
& FULL HIALS out [ HIAE cut | oA
A 100 .
—| {&00m —— 13005 1255 °)- 1600m
?24-5& | B 135
o mlc| 0o 1200m 2000m 180 1450 1463 - 2400m
1,,:,‘.;-,.;\1 278 | o 2800m 208 1450° 1403 -3800m
b i - .

e — T ———
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ATIS

by )

T

WAAA IFP - ILS RWY 21

FIULTAN HASANUDDIMN Towar

TPAAKALEAR Diracier (R

126.25 120.6 119.4 118.1
Loc Final Gs ns '
IMAK Apch Crs D3. 9 MAK DA[H) Apt Etev 47
110.1 208" 1700 165¢°) | 3BO 339 Rwy 21 417

missen apcH: Climb to 5000" outhound on R-208 MAK VOR,
proceed to BADOK or as instructed by ATC.

Alt Set: hPa

Bwy Eley: 2 hPa

Trans level: FL 130
1. IL5 Bwy 21 identification “IMAK™ on traquancy 110.1 classification restrictad dus
to terrain (hill) at final appraach.

Trans alt: 110007

LLE:I
MSA MKS VOR

- 05-00

'II'iI-'IIJ

MISSED
| APCH FIX

&

ﬁ?/}-fﬁ
$/ BADOK
N

= 05- 10

P i

COPAK
Diz.o oré. 4 MAK
K

ba

]

BOL=lBE Min

[ |Rwy 21417 ? 4.0 5.0 4.8
0.9 —
= B P I
o e T T TS [ (5 s | 50007 1 MAK
. ( - + =110.0 |BADOK
MAF &¢ MM - :R-!ﬂ'ﬂ
— STRAIGHT-IM LAMDING RWY 21 CIRCLE-TO-LAND
ILS LOC (G5 out)
A oaw IB071339°) woae B00° (4577 )
FOLL [ HIALY ot [ HIALS sut Qwis)  woamw)
a 100 .
. s f&e0m — 1300 12535°)- 1600m
» i | B 125
- |
" c 1200m 2000m 10| 14507 1 403"} 2400m
e 2800m 05| 14507 1403°)-3800m
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aTIS FPAKALSSAR Diracier (R) HEULTAMN HASARMUDDIN Tawer
126.25 120.6 119.4 118.1
Lo Final GS s :
PG Apch Crs D5.5 IUPG DA {H) Apt Elev 47
111.3 125" 15007 1456 | 3447 13007 Ry 13 447

AT | AL s

missen apcH: [mmediate LEFT climbing turn to 2500° on 305°
heading and contact ATC .

O 5800°

Alt Sat: hPa Rwy Elew: T hPa Trans level: FL 130 Trans alt: 11000°
¥ M5A MKS VOR
T L L
ILS DWE
- oi-ss - 125° 111.3 IUPG)
= 05-00
Gnd speed Ktz 7o 0 Jag | 120 | 140 | 140 FAPL ol
a8 7.90°| 359 | 462 | 513 | 616 | 718 | 621 - 2500 D! 3p5e
REIL -3~ " hd
MAF gF MM or D55 JUPG ta AP 4.7 3306 | 2-48 [ 2:371(2:08]1:48 | 1:35 o m ! g
STRAIGHT-IN LANDING RWY 13 CIRCLE-TO-LAND
LS LOC {GS sut)
L 05-05 a1 3447 500°) soa 64578017
FULL HIALS aut HIALE oui  krs | MOATH,
A | 200m reoom 1 1251]‘,12.95 - 2000w
a 135| 12507 1203° ). 2400m
F00m 1 500m ' .
115-20 119-30 < 2000m 800m e | 1250% 1203 F4800m
12 lVIay 2016 D 2400m 3200m  |aos| 1450% 1403 F 2800m




WAAA IFP - STAR RWY 03

ATIS Apt El
196.25 p‘T-EV Al Set: hPa Tranz lavel: FL 130 Trans alt: 11000°
RWY 03 ARRIVALS
EMONA ONE CHARLIE FEMONTIC],
, ENDOG ONE CHARLIE [ENDOIC],
800 GAMAL ONE CHARLIE [GAMA IC].
MEA MKS VOR GURNI ONE CHARLIE[GURNIC],
RUDAL KANIP ONE CHARLIE [KANTIC],
M Di51 MKS KENDO ONE CHARLIE [KEND IC],
GAMAL p T e a2 KEVOK ONE CHARLIE [KEVOIC],
MOT TO SCALE 502 51.8 E118 023 =, 0 LIPOT ONE CHARLIE [LIPOIC],
ey KANIP MILAT ONE CHARLIE[MILATC],
e Di50 MKS NABAT ONE CHARLIE [NABATC],
- D30 MKS 03 D8O RN OTT o NETTO ONE CHARLIE [NETOIC],
™ [MKSEN] OVINA ONE CHARLIE fOVINIC],
>< — A, RINTO ONE CHARLIE[RINTIC],
- g000’ s N RUDAL OME CHARLIE
STAR ROUTING 030 s e TR ki 8.0 [RUDAIC]
EMONA ONE| From EMONA descend to 000" ® - @:P
GHARLIE | 1° MKS. join MKS R-190, descend At or below .
to 4000° to BADOK. GURNI! 80007 -
From ENDOG to MKS, at D30 MKS D150 MKS ~
EP[:EEE]_CI'EE furn RIGHT track 1017, descend 505 56.8 ETI7 15.1‘ %@ )’
te 4000 te BADOK ; /e o MAKASSAR
& D30 MKS
GAMAL ong| rom SAMAL to MES After MKS Chn & kol F 114.7 MKS
CHARLIE | l2in MKS H-198, descend 1o S04 49.6 E115 04.3 505 023 E118 31.6
4000 1o BADOK. KEVOK % : :
From GUAMI to MKES, at D30 MKS
I'-‘g;l:;ﬁ:E turn RIGHT track 141°, descend 04 20.3 E.:” -3 ec:riqox:‘.;gk:j
1o 4000 to BADOK A 0967, S04 574 [
From KANIF descend ic 8000° “baEr EN9 018 4
KANIP ONE| 1 ks, join MKS B-198, descend W‘_‘F
CHARLIE | 45 40007 to BADOK. 247 2
From KENDO deseend ta  8000°
KE:EEL?:E 1o MKS, join MKS R-1908, dezcend D30 MKS
to 40007 1o BADOK. s At
From KEVOK 1o MKS, at D30 MKS 505 08.2 £119 02,1
KE:?E&'&'E turn RIGHT track 127°, descend . 1AV
i -
cions o 1 ovima I
rom ta . at D150 MKS
LIPOT ONE furn RIGHT irack 073", descend 505 316 E117 040 Ow"‘fe
CHARLIE . 1 £ (MKSEF] Descand o
to 4000° 1o BADOK. S \\ ~ S I TTENG 574 9000’
From MILAT descend te  8000° 1€ [old1s] 4 .
MILAT ONE| to MiS, join MKS R-199, descend AT Xo%%, s 9 % >y 4 A1 12000
1o 4000° to BADOK. ENDOG A N N T 28,
NABAT ONE| From NABAT descend to 8000° 505 526 E117 12.1 ol ue x ; BABOK ‘ Y. - MW
CHARLIE | |2 MKS. Join MKS R-138. descend 505 125 £119 03.3 D30 MKS & (MK R-108/D16.6) / A °
to 4000° to BADOK. og.uxmnj & S05 174 ENN9 25 By o I2p e A
From METTO to MKS descend to 05 ¥2.0 -] RINTO
NETTO OME| 12000, at D30 MKS turn LEFT ¢ ¢ EN908S &, 7 D150 MKS
CHARLIE | track 288° descend to 4000° d" ‘\ . ?’?(%5 308 19.2 E121 410
te BADOK, ) Ry M ]
A e ‘-’1!{@1 505 264 E11D 406 Ex N
OVINA ONE| Frem OVINA to MKS, at D30 MKS iPor T e a1 12000° Y B N
tuen RIGHT track 1107, descond 1 1 ” =,
CHARLIE : D150 MKS d descend R NG
1o 4000° to BADOK. 06 4.9 £117 37.8 e 000" ? o NETTO
From AINTO to MKS descend to ° LA A
RINTO ong| 12000 ; at D30 MRS turn LEFT 507 03.0 E121 01.7
CHARLIE | lrack 288°, alter crossing MKS 3]
R-141 dezcond to 4000' 1o At or below 60007
BADOK. and descand ) .
12 I\ 1o 4000 Direct distance from BADOK 10 - 16
RUDAL ONE| [Tom FUDAL to MKS. After MKS sultan Hasanuddin Apt 16 NM
CHAhLIE 1ain L - , descen a
4000 to BADOK.




TR AT A

ATIS Apt Elev
126.25 47" Alt Set: hPa Trans level: FL 130 Trans alt: 11000°
RWY 21 ARRIVALS

EMONA ONE DELTA [EMONID],

ENDOG ONE DELTA [ENDOID],
MSA MKS VOR D‘J?MK‘S GAMAL ONE DELTAJGAMAID],
A GURNI ONE DELTAJGURNID],

504 53.0 E120 00.2 KANIP ONE DELTATKANIID],

N RUDAL KENDOD ONE DELTA[KENDID],

= OIS MKS i KEVOK ONE DELTA[KEVOID],

NOT TO SCALE

GAMA A LIPOT ONE DELTA[LIFOITD],
502 514 E118 02.3 A MILAT ONE DELTA /MILATD],
KANIP NABAT ONE DELTA [NABA D],
coPAK 503 aﬁ%;ﬁgﬂ?1 NETTO OME DELTA[NETOID],
| MAK R003/016.4) . o A OVINA ONE DELTAOVINID],
504 46.7 E119 35.5
ROUTIE At or bl 8000 o nlns DRMS S RUDAL ONE DELTARUDA 0]
EMONA ONE From EMONA ta MKS, at D30 MKS and descend e S IRy iy g [ ]
DELTA | turn RIGHT track 300°, MAINTAIN te 5000 X7 Teal EI950T 2 .
8000' 1o COPAK. %‘}J\_ N T A
"
From ENDOG to MKS, at D30 MKS "'?f‘:g.\ + 2
ENDOG ONE| yoocend to 5000 1o overhand MKS. Qi X D30 MKS “ KE{:‘D?
DELTA | j4in MKS R-012 1o COPAK. GURNI : - , s{(ﬁ’ﬁﬁg} 05 6B 12 278
From GAMAL to MKS, at D30 MKS D1s0 MKs 7 I ;] MEN1g 574
GAMAL ONE| s, LEFT track 1137, descend to 05 SBEENT 151 4 Spde s ’ *
DELTA 7 7, /
5000° to COPAK. 73 -3 F MILAT
From GUANI to MKS, at D30 MKS EN g x o DisomKs
GURNL ONE |\, |EFT track 083°, descend to 27 Y o ,4,150 A 504156 E121 544
DELTA | 5ogo’ 10 cOPAK. © D30 Mks = W Wk '
KEVOK [MESPL \ 2
KANIP onE| From KANIP to MKS, at D30 MKS 504 2005 E114 56.5 S04 49.8 E119 04.3 i ) e
turn RIGHT track 240°, MAINTAIN 094" ; £ . = AT 1P o NABAT
DELTA | gpgo’ 1o COPAK. A - ! s "~ R . o 29g4 M 959 D150 MKS
From KENDO to MRS, at 030 MKS %T?;EEE—__, -9 Y i ) - 4——@-’ 504 38.7 £122 40.0
KENDO ONE| yrn AIGHT track 268°, MAINTAIN K io Ko M N L — x“):, NABAT 10
DELTA | Bo00’ 1o COPAK. 0 o, ~ Y i £
Frem KEVOK 1o MKS, at D30 MKS S04 57.8 E119 01.8 - . (o] E
KEI;SLKTRNE turm LEFT track 070°, descend to [ — ¥ HoNA 10 2’]'[:"
5000 to COPAK. DI0 MKS ROS
From LIFOT ta MKS, at D30 MKS ° fMKNJi/"ﬁ!{—/ ®110.0 MAK / ﬁd‘."r\%ﬁ 251 D21
' =3 . i
LIPOT ONE| -cend to 60007 1o averhead MKS, 071" X 2 e J 505 03.8 E120 0.6 EMONA
DELTA | jgin MKS R-012 to GOFAK. OVINA Af——ﬁﬂ:: | S5 031 ENE 30 505 15.9 E124 13.0
D150 MKS A i
Fram MILAT to MKS, at 030 MKE oViN 0 D25 MKS
MILAT ONE| . RIGHT track 262°, MAINTAIN SR aLe 1120 * jorievy J
DELTA | gogo’ 1o COPAK. ' Qb o?ﬂﬂ%ﬁ [7] W /
From NABAT to MKS, al D30 MKS e ! MAKASSAR ” .
NABAT ONE| DT o Mrs. A A7 NooG Y Y1147 MKS §
DELTA turn RIGHT track 2807, MAINTAIN ENDOG BN \ = mim e
8000’ to COPAK. Dids MKS Y 505 023 E118 31.6 e e
From METTO to MKE MAINTAIN 505 52.6 E1IT 120 hx O D25 MKS % i ) 29‘ ?
12000' ar abave until 025 MKS. ODJG MKS forary] »~ %o
NETTO ONE| Then descend to BODO' to overhesd [MEIDH] 4-\ ~ LEr S Y
DELTA MKS, join MKS A-012, descond ta # S % RINTO
5000° to COPAK. ) o0 - o D150 MKS
GVINA onE| Frem OVINA te MKS, at D30 MKS : 'i; '“‘n.‘_ ,"” S0615.2 E121 41.0
DELTA descend to 5000 1o overhead MKS, \'GO\'L =~LR 30 N ==
join MKS R-012 to COFAK. tpor Y TTEEML_ L - "*ﬁ "
From RINTG to MKS MAINTAIN 06 403 By 20N,
12000 or above until D25 MKS. Then ! ’ 9 - (4] ,
RINTO ONE| descend 1o 8000" to overhead MKS, NETTO 1D, RINTS 1D & NETTO At or sbove 12004
join MKS R-012, descend 1o 5000° 5] - n Direct distance from COPAK to: D750 MKS and dgs“":'d
12 I\ ta COPAK. At or below BOODO' Descend 1o 5000 Sultan Hasanuddin Apt 17 NM 07 03.0 E121 0.7 1o BOOO e 17
RUDAL ONE| From AUDAL to MKS. at D30 MKS and descond
DELTA turm LEFT track 132°, descend to te 5000
50007 Lo COBAK.




. gy 4 -
WAAA IFP - STAR RWY 13/31

STAR ROUTING
ALFA Arrival W-51, proceed to MKS on MKS R-339. ;
Arrival W-32 from Manado (MWB VOR), :‘J" 5
BRAVO proceed to MKS on MKS R-038. . G
Arrival W-41/W-54, at D100 MKS turn BIGHT L o
CHARLIE to intercept MKS R-053 at TMA boundary. =
At D100 MKS, arrival W-37 (from Dili-DIL VOR) r-i ):-
DELTA turn RIGHT; arrival W-53 turn LEFT; ™~ B2
intercept MKS R-089 at TMA boundary. g “4_1_ m
At D100 MKS, arrival A-450/W-41 turn LEFT; e g 2
ECHO arrival W-52 turn RIGHT; intercept MKS R-248 :| m —
at TMA boundary. D100 MKS -l E | 4=
[O0MK]] S| i3
504 30.2 o« m o a CR
E121 06.5 95 MILAT ;Eﬁ 3~
Direct distance from MKS to: A é%i‘s.las gﬂ(s ) § (&) ﬁi
Sultan Hasanuddin Apt 2 NM MAKASSAR CHARLIE S B12154 < | =
114.7 MKS S T X ey 20|
L - . o
505 02.3 E119 31.6 D \A o019 4@"& o - ;;g u
! Ly 77 - P - >< NABAT ~—~ 0=
D100 MKS & oy 79°— 50 m T
I I o ' RO D150 MKS
OVINA [DOMKS5] i - L 4387 Q== S
D150 MKS 505 203 | pe e ddR099: =279 4N Pfaiss |pmoe IE2E| 3
505 31.6 o : o qC . m @
g7 o1 077 > AR5y g'b%?‘ ; DEL7Z X [MK6PB] sos 4g 9 LT wn|
A—E@"’ Tar > x g0 o 4 0 / E121 10.8 a =
" a0 SN |
o 7 7o =
A De = &
!“
(mksgcilof & \x E 2
/ B D100 MKS N S
X [BOMK3] ‘%90
D100 MKS 505 53.6 S0 o
o X A [BOMK4] E120 57.8 9@,»
A7 RINTO oy
Qb‘ ?‘h b:\ S0é 07.5 D150 MKS o)
AN E118 15.3 S06 19.2 E121 41.0 <
LIPOT
D130 MKS
N S06 40.9 EN7 37.8

g

NOT TO SCALE

Yy
Yve
CaNDang CTA 150NM

O 5800’
MSA MKS VOR




WAAA IFP - SID RWY 03

Apt Elev
47"

Trans lewsl: FL 130 Trans alt: 11000°

UDAL
502 39.7 E118 42.7

GAM.
so2 S8 E118 025 Bk 503 oa.f##fo’:l

RWY 03 DEPARTURES

EMONA ONE ALPHA [EMONIA], ENDOG ONE ALPHA [ENDOIA],
GAMAL ONE ALPHA fGAMATA], GURNI ONE ALPHA [GURNTA],

mgijgg'wﬁ y KANIP ONE ALPHA [KANTIAJ, KENDO ONE ALPHA [KEND AT,
KEVOK ONE ALPHA [KEVOI1A], LIPOT ONE ALPHA [LIPOTA],
N MILAT ONE ALPHA [MILATA], NABAT ONE ALPHA [NABATA],
—————————— NETTO ONE ALPHA [NETOTAJ, OVINA OME ALPHA[OVINTA],
NOT 10 SCALE 503 168 t1aoars  RINTO ONE ALPHA [RINTTA], RUDAL ONE ALPHA [RUDA1A]
A
0
O
GURNI
503 58.6 E117 151 1%
INITIAL CLIMB for
s | INITIAL CLIMS MILAT | GAMAL 1A, GURNI 1A, KEVOK 1A,
Immediately turn LEFT. intercept | Sz, 0 R eeeedie e st o o RUDAL 1A
EMONA ONE| MKS R-353. After passing 8000’ S0 Al
ALPHA turn RIGHT to proceed on track
118* and join A-215. KEVOK GAMAL RUPAL
ENDOG ONE| Immediately turn LEFT, track
ALPHA 218° and join W-32. 504 0.5 E114 565 , x Q‘]ﬁo” 0150
GAMAL ONE| Immediately turn LEFT. track A KE Vo 14 ! \ —'_m:‘:; A
ALPHA | 298° and join W-37. m\_ NABAT
7
GURNI ONE| Immediately turn LEFT. track 77 rg X >f org - 120 504 387 -
ALPHA | 268* and join W-35. ! | E122 00.0 5
Immediately turn LEFT, intercept 1 : g
KANIP ONE| MKS R-358. After passing 8000 H >4 D281,
ALPHA | turn RIGHT, track 068" and join \ : Eqi_ﬂ_',__%—b- A
W-32. OVINA ! ! EMONA
Immediately turn LEFT, intercept $05 31.4 oVINA 1A X 'r 505 15.5 E124 13.0 §
KENDO ONE| MKS R-353. Aftor passing 8000 ENT7 041 HW v D20 MKS 1B =
ALPHA turm RIGHT, track 088* and join A 110 t [oisTy =3
£-450 “Hieo At or above
KEVOK ONE| Immediately turn LEFT, track gN 114.7 MKS S 12000° & MAKASSAR
ALPHA | 268" and jein A-215, 05 023 E119 316 }:& X_.' 114.7 MKS
LIPOT ONE| Immed|ately turn LEFT, track 05 2.3 E11% 316
ALPHA | 208° and join W-41/A-450. ENDOG‘ “ﬁm r ;
Immediately turn LEFT, in1erceoll 505 52.6 9%’,!% w s "?0 ‘Qfe‘-
MILAT OME| MKS R-358. After passing B00O E117 12.1 N L 1 o INITIAL CLIME for
ALPHA | 1urn RIGHT, track D98° and join N At or sbove N A EMONA 1A, KANIP 1A, KENDO 1A
WA T/W- 54 N 12000 x! To MILAT 1A, NABAT 1A ’
Immediately turn LEFT, infercept o s 506 19.2 E121 41.0 ’
WNABAT ONE| MKS R-353. After passing 8000 N e £ < KANIP
R N werro
After passing 1000' turn LEFT, LIPOT A 507 03.0 121 007 After passing KENDO
track 289° until passing MKS S04 40.9 E117 378 soow
NETTO oNg| R-334. then turn LEFT and jain INITIAL CLIMB for INITIAL CGLIMB for
ALPHA | MKS R-239 inbound 1o cross MKS NETTO 1A & RINTO 1A ENDOG 1A, LIPOT 1A, OVINA 1A
and crose 12000° of above at or | Direct distance from Sultan ; . 3
betore D20 MKS. Hasanuddin Apt to: MKS 2 NM _ §
OVINA ONE| Immediately turn LEFT, track MOT TO
ALPHA | 228° and join W-52, SCALE E
After passing 1000' turn LEFT, g
frack 299* until passing MK3 -
R-334, then turn LEFT and join
RINTC ONE| MKkS R-298 inbound to cross MKS E
ALFHA &t or above 8000° to join W-37 o
and ersse 12000 ar abave at ar MAKASSAR Iy}
betore D20 MKS. 5 114.7 MKS NoT TO
RUDAL ONE| Immediately turn LEFT, track 505 023 E119 31.6 SCALE
ALPHA 328" and join W-51, Wy LIPOT




T AT A

MEA MKS VOR

WAAA IFP - SID RWY 21

47" Trans level: FL 130 Trans alt: 11000°

RUDAL
502 39.7 E118 427

sSID INITIAL CLIME 4
Climb runway heading. Alter GAMAL
EMONA OME| passing 3000° turn RIGHT, 502 51.8 E118 023 A
BRAVO proceed 1o overhead MKS at or
above 8000 and join A-215. ;\
Clime runway heading. After s
ENsnﬁojﬁngE pazsing 1000 turn AIGHT, track ¢
268" and join W-32,
Clime runway heading. After
GﬁBMH':IT"gNd passing 1000° turn AIGHT, track
348° and join W-37.
Climb runway heading. Alter
GL:;'IAI"%NE passing 1000° turn RIGHT, track
318° and jein W-35, GURNI
Climb runway hesding. After 505 58.5 E117 |5'1‘
KAMNIP ONE| passing 3000° turn RIGHT, % 5 MAEASSAR
BRAVO procesd fo overhead MKS at ar % r r 114.7 Ml(q
sbove BOOO" and join W-32 & e
J'_;o 303 DZIETIT 516
Climb runway heading. After
passing 3000 turn RIGHT,
Klzgg)&gus proceed te overhead MKS at or KEVOK
above BO00'. Join MKS R-057 and S04 0.5 E114 56.5 'i
d 1o KENDO,
Glme riway hewdig. 213 A‘t:%ﬁi_‘ f
imb runway heading, &
KE;R%KVSNE passing 1000° turn AIGHT, track bazy 247 =
298° and join A-215. N
Climk runway heading. After :
LI;?;\’%NE passing 1000° turn RIGHT, track 1
248° and join W-41/A-450, ll
Climb runway heading. Alter 1
MILAT ONE| passing 3000° turn RIGHT, oviNa 1B »
BRAVO proceed to overhead MKS at or v
Bhbove BOOOD and join W-41/W-54. (1] v
+=TEh
Climb runway heading. Atfter OVINA 0“0 1B x
NABAT ONE| passing 3000 turn RIGHT, 505 316 ENT 040 gplDoc' 1
BRAVO procesd 1o averhoad MKS at ar " 1
above BOOQ' and join W-53. 3,
Climb runway heading, After ENDOG
passing 3000° turn AIGHT, 305 524 ENIT 120
NETTO ONE| proceed le overhead MKS at or EMOMNA 18, KANIP 18,
BRAVO above BOOO'. Join W-35 and cross EE:JED.S ]I%' ’I:::El:r?é Iﬁ%‘
12000° or above al or before 4 !
D20 MKS,
Climb runway heading. After
OVBIHN:\,SNE passing 1000° turn AIGHT, frack
2787 and join W-52. A
Climb runway heading, Alter LIPOT
pazsing 3000° turn RIGHT, 08 40.9 E117 37.8
RINTO ONE| procesd to overhead MKS at or
BAAVO | above BOOO'. Join W-37 and cross ENDOG IBQGAMM "
égglﬁm;r abave at or befare Di;fxc; d;s::;‘cs from Sultan Hasanuddin Apt to: GURNI ]3: KEVOK |BI'
Climb runway heading. After LIPOTWL%AOL\‘;[?'& 18,
"UBDR%L\I’?)NE passing 1000° turn AIGHT, track

RWY 21 DEPARTURES
EMONA ONE BRAVO [EMON1B], ENDOG ONE BRAVO [ENDOJB],
GAMAL ONE BRAVO [GAMA 18], GURNI ONE BRAVO [GURN IB],
KANIP ONE BRAVO [KANI 78], KENDO ONE BRAVO [KENDTB],
KEVOK ONE BRAYO [KEVOIB], LIPOT ONE BRAVO [LIPOIB],
MILAT ONE BRAVO [MILA TB], NABAT ONE BRAVO [NABATE],
NETTO ONE BRAVO/NETOJE], OVINA ONE BRAVO [OVINIE],
RINTO ONE BRAVO [RINT1E], RUDAL ONE BRAVO [RUDA IB]

A KANIP

503 06.0 E121 071

v A
7 kenpo

S0 168 El22 278

A
ILAT
P50z A S4 1548 E121 544
130
o150 NABAT
B> A 504 36.7 E122 00.0
120

D281,

251 — A

EMONA
505 15.% E124 13.0
}_?0 .
RINTO
A 506 19.2 E121 41.0
M
=
NOT TO SCALE
%
NETTO
A 07 030 E121 007 o

At or above

120007

358° and join W-51.




WAAA IFP

SID RWY 31 1&2

aoo’

4I?J Trans level: FL 130 Trans alt: 11000°
HASANUDDIN ONE DEPARTURE
[HASANI]

RWY 31) ﬂseuu'

MEA MKS VOR
D108 MKS
[BBMKE] — MAKASSAR
" 05 103 114.7 MKS
gy : 505 023 ENT 316
NOT TO SCALE m ‘-:'f;,

At or abowe

oviNA .1__253‘:'
D150 MK, p—
05 3.6 ENIT 040 F _?57

"?’e:.n

A W N "l'!"BQ-

"Emﬂ MKS
TOOMKS]

5 1.3
E11T 5340

Uity
PANDANG eTa

ENDOG
D148 MKS
S05 526 E10F 1201

Patsing
goor

M

f k4]
(o
Direct distance from Sultan Hasanuddin Apt fo:

MES 2 MM

S04 409 E10F 37.4

HASANUDDIN TWO DEPARTURE
[HASANZ]
(RWY 31}

KANIP
303 06.0
E121 07.1

Passing

)
%

H MILAT
o) DIS0 MKS
Dlog MKS o504 156 E121 54.4
NOT TO SCALE [E8ME ]
BT

INITIAL CLIMB

MAINTAIN runway heading until passing BOQ'. Then join ¥W-37 NMORTHWEST bound, ar turn
LEFT and join A-d433/W-41, or join MKS R-283 until D102 MKS, then join W-52 or W-32.

& NABAT
vk #3938 | D150 MKS
079" Pige  DIooMKs | o4 387 Eizz 000
— MAKASSAR
114.7 MKS

35023 ENS 314 oree MKS
[FEMKS]

T

At or above

RiIN
D150 MKS
506 192 E121 41.0

Direct distance frem Sultan Hasanuddin Apt fo:

MES 2 NM NETTO
507 QL0 E121 007

12 May 2016

INITIAL CLIMB

MAINTAIN runway heading via MKES until pazsing ELTil
Then join W-32, W-35, W-37, W-33, W-54 and W-41.

. then turn LEFT 1o MES,




.

WAAA IFP - SID RWY 31 3&4

ENDOG
05 524 ENT 120 Diog MKS M
[EaMEA]
v 106 07.5 E178 15.3 Qe

MOT TO SCALE

Direct distance fram Sulfan Hasanuddin Apt te:

504 40.9 E117 37.4 MES 2 NM

Apf Elewv
4?1 Trans |eyvel: FL 130 Trans alt: 11000°
HASANUDDIN THREE DEPARTURE
[HASAN3]
(RWY 31) Passing =
i AL AKS VOR
pfgg#x?r e b L e ———
S05 203 E11F 550 At ar ahur\.-a
505 316 117 041 <21Ee K= L—Janun HASANUDDIN FOUR DEPARTURE
o Uiy A L [HASANA]
204G cra RWY 31)

GaMaL
02 518 ETNE 023

=

INITIAL CLIMB

MOT TO SCALE

Procasd 1o MKS, fly on MKS R-353 until passing 3000, then furn RIGHT to a 178° haading
te Intercept MES R-05E to MKS. Then join A-450/W-41 or MKS R-227 untll D100 MKS, then

jain W-52 or W-32,

MAKASSAR
° 1147 MK
BI85 023 EN9 316

Direct distance fram Sultan Hasanuddin Apt fo:

KMKES 2 MNM

INITIAL CLIME

12 May 2016

Procead 10 MKS, fly on MKS A-353 until passing G000, then turn LEFT 1o Join W-37,




——— AT
WAAA General Information

1)

L

» Area Control Service: 24/7

Terminal Approach Service : 24/7

Radar Service : 24/7

WAAA : RWY 03/21, RWY 13/31 (Crossing Runway)

IAPs : ILS (CAT 1) and VOR for RWY 03, 21 & 13, NDB for RWY
13

STAR for all runway ends

SID for RWY 03, 21 & 13

Approximately 225 movements per day

Aircraft Mix : Jets + Turbo Prop

Transition Altitude: 11000ft, Transition Level: FL130
Radar APP Service

e

*
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—— AT A—
WAAA General Information

RNAV 10 (RNP 10) 88.6% ( 8752) RNAV 1 GNSS 0.5% (49)
RNAV 5 all sensors 24.3% (2396) Basic RNP 1 all sensors 57.6% ( 5689 )
RNAV 5 GNSS 0.5% (52) Basic RNP 1 GNSS 0.7% (74 )
RNAV 5 DME/DME 0.02% (2) RNP APCH 11.5% (1139)
RNAV 5 VOR/DME 0.03% (3) RNP BARO-VNAV 14.5% ( 1434 )
RNAV 2 all sensors 23.3% ( 2300) RNP AR (No RF) 7.2%(712)
RNAV 2 GNSS 0.5% (49) RNP 4 37.4% (3693 )
RNAV 1 all sensors 86.3% (8521) (Blanks) 11.4% (1122)

* 51 flights deliberately inserted an ‘S’ letter after ‘S1’ and can be assumed it should have been ‘S2’.
Adding 51 flights compliant with RNP BARO-VNAV

* 249 flights with ‘T’ letter on the flight plan, adding up to RNP AR capable traffic but the RF
capability is not known

* 8570 (86.8%) RNAV 1 GNSS capable traffic and 5763 (58.35%) RNP 1 GNSS capable

12 May 2016 Page 24



International Flights Fleet Percentage ™%

’ ) S Swo
ks % / 5 % I~ Y o
451 Xl
o P WA-R19 1
. %, VARIABLE
oy VARIABL -
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28) R’IH{‘ % ’_\_ X e —l’ \
= g 1 T 1 (L |

FETITLD 1 TR 2 |

withir N =0/ -\ " ‘o, 0, 0
s Inox out 66 N o ?A) 0 F%MAI, 04154
J i 4 ¢ (flzl.u,dl 3

2V

To 21000 (WAW
1400m - Asphol -

s

>

WA-R193
VARIABLE
VARIABLE

L)
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Rules of Thumb
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Rules of Thumb
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i g R *

Rule of Thumb

CCO and CDO are operating techniques.

CDO descent rough starting points:

* 3 miles per thousand feet plus 1 mile per 10knots
or

* 4 miles per thousand feet

CCO climb rough starting points:

*Very Slow climber - 5 miles per thousand feet
*Medium climber — 3 to 4 miles per thousand feet
*Faster climber — 2 miles per thousand feet
*Rocket ship - 1 mile per thousand feet

e RNAV Final between 4-5 nm
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Case Study 2

< Task1
» Select Team Leader
» Select Team Name
» Select Recorder
» Decide Objectives — WHY?
*  Safety, Capacity, Access, Efficiency, Environment
» Decide Scope - WHAT
» Decide Timeline - WHEN

% Task 2
» Design SIDs — RWY 03, 21, or 13
» Design STARs — RWY 03, 21, or 13

12 May 2016 Page 29 29



e AT ™
Case Study 2

< Task 3
» Design Holds
» Redesign WAAA TMA if required
» Sectorize WAAA TMA if required

< Task 4

» Presentation of Case Study 2
* Team Dynamics
« Assumptions
* Navigation Specifications
* Objectives
e @Goals
 Timelines (Hypothetical)
* Presentation of Airspace Design (Including ITERATIONS if

applicable)

12 May 2016 Page 30
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AT A
Case Study 2

% Task 4

» Presentation of Case Study 2

Team Dynamics
Assumptions

Navigation Specifications
Objectives

Goals

Timelines (Hypothetical)

Presentation of Airspace Design (Including ITERATIONS if
applicable)

12 May 2016

Page 31
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