e o e T R T A 3 o A 8 e SR R et A

ion

Isat

ion Organ

iat
a

ment of Go

il Avi

| Civ

Iona

t

a
overn

205

nftern
for G
gust 2

Au




o100 i S ik

f‘\[/ﬁ‘j’LL’.

b b e

|
\

. @ R

STALS

/ Y

G




e "] - Final Report August, 2005
T
: " ; 1. Reminder of the Terms of Referente i mmeinuummminmsisssicimsiaimimen o 5
A 2. Objectives of the Final Report..........
:"_ gl : 3. Conclusions of the Inception Report e
:i Ay INEFOAUCTION ..o
L 3.2, Design Criteritr. o mncuciessns T T —
:] mj 3.3. Site Assessment ]
% 3.3.1.  Presentation OF the COMERL..wrmmermirremiminisssenuetim st s et s s s
D" 332,  Physical main characteristics i .6
:_j 333, EIVILONMENA] IIPACES 1eorrrereseeneurssinisssessssssnsssssessss s sressssssiesss e sass s s SR 000 7
,! U E L N ——————————tERE L D 7
i 3.3.5.  Operational cOMPAtibIlItY st T
| : 3.3.5.1. Meteorological CONAIIONS ..vvvweeveurirriermiiiiri ittt
VE = ) 3.3.52. Assessment 0f ODSIACIES .ovveveviiiiiiiiiiiiinies
4 ““‘1 1 SHUATTION MaP.ererrerererrmeessssss st
:“)_;\ /Y Land Acquisition Map ...
B ) 3.4. Air Transport Profile.....
:"*j 3.4.1,  Status of civil aviation in India ...
s Table of Contents 3.4.2. Regulatory Structure..............
: 3.43.  Regulatory ENVIFONMENt . st
E ’""] 3.4.4. AIL Transport OPEratOrS... .. mieserrsissrsssmsimssersssrism s st 4
S 3.4.5.  Objectives of the State of Goa..covvrvrvn.
— :g : A5 1. SHUSTION sessvmmssesssseoreivens ossvsmmmarsmasmsreszsasses
= 3452, SHALEEY coovereceemicrmeseist et s e
B 3.5 Remarks raised by the Client on the Draft Final Report
nﬁ 4. Applicable ICAO Standards and Regulations :
o ] 5. Final Traffic Forecasts ....cccooovesesecscnns 3
i o 3.L [ Ny, P S i
f‘g 5.2 Information and Data SOUICES...........oww ettt . Pl
e ] 5.3 Forecast ASSUMPLIONS .........ccooviveveinens . /
JEJ g 53.1.  Economic OutlooK ....ccocovenciicienns
- ")g,f»‘) _ 5.3.2.  Airline Environment
b-< 5.3.3.  Catchment ATEa ....cocvmermenensrssisiminris s
= ] 53.4.  Tourist INFraStrUCTUIE ....ovoimtreiririciciiiciseniee
;E 53.5.  International Air Services Policy .
- “j 536 Incremental International TraffiC . .ococmmriisninscmnsissisissmini s o 7
2 5.4 Current Traffic and Airport VOIUmMES ..o \ i
"E - 5.4.1. Historical Traffic Volume by Market... \ .
. 5472,  Seasonal Demand PAtEITl .. oot \ i

[
5}

e 54.3.  Traffic Segmentation .....

o 544, Aircraft MOVEMENES. .oouieiriiiseiminssssssesencssessimsninssnss " ¢

2 5.5. Arual FOF@CASL.....covveveieivviiiiniiiisssisvaresssssssesssnssanss )1
L

5.5.1.  Passenger Forecast..

a
[T

’E o 5.5.2.  Cargo Forecast........ T

P 553, AIrcraft MOVEIMENTS e ceuerseieeurussersinssssssssnssssssssssssssssosssssussssssassiesess

SE 2 5.6. Sensitivity Analysis .oicconns

E o 5.6.1.  The ECONOMY .covvrrevericscmmresuninsnens "
v J 562,  Passenger Yield ASSUMPION covveuoriiereieiceissssssssssersssrsmsnsssisssssssssssssress e e 28

L AR 4
\ ‘ i

) ¥ e
with  STUP Geazationis P-Led. FAYA
. 1/146




% New Goa International Airport — Feasibility Study

& \G: ¢ ’

N

Final Report

Airport city.... -

with  STUP Cearultonts P Led.

5163, TOUTISt DALY cuvssussssssosiessisssssisisisiasssssssssessssssssss e sesassmsseasasssspsassssses s 333 s 28 6.3.11.
257 BuiSY DAY FOTELOSE 11ttt 28 6.3.12. Road network....
58 COREIIEIOMascvrusssussinimansronmamnmnsasie TR R e 5 .30 6.3.13. Railway connection .... g
= Airport Requirements womsmmmssmsssmmssssssss s =3 0.4. Aeronautical fucilities dimensioning. .58
61. TOreWOR. s msmypesc w3 6.4.1. RUNWAY CHATACIETISTICS 1vuvrvnresrssecsrssssssssssessssssaisnsscssessets cbsebt s an s st s e s R 0 59
6.2. Main Building REGUIFEIEREIS .........coemieitiei ittt es e 50 e e 31 6.4.2. Obstacle and NAVAIAS CLEATATICES. ....cuuvirarrereererermeesessesseesenesesbisssraa s srassassssaasssatsisinsrassssissasasns 59
6.2.1. TELEOAUCTION +.vossonnsnssn ssasississssmsos st sosssssssiskinnss sssrassnsoss fossasse oassstde Fismintvissnsevavmssenvasasas rseassiaratian 31 6.4.2.1. Obstacle limitation SUFfACES...c..ccvrriers it PO
6.32.  Passenger Terminal Building .. el G422, NAVAIAS CIEATAIICES. curererssasssssasasasesensssssssissssisssssesssisisssinsssmss assssasassisssssrstsserssssasasssassssssissssasorass 60
6.2.2.1. Program and TEQUITEIMEIES wu.uw eeeserrsrerrmsesssrie st s s 31 6.4.3. TAXIWAYS CONFIGUIALION wervirerriiimuseesrenssessssessmsesr s ssasss s R0 61
6.2.2.2. FUNCHONAL COMOEPT.coueueuinresisiiasosssssssssasstnsessimss bt st b s e s s a8 St 35 6.5 ATC Equipment, Navaids & Meteorological fACHIEs ... .62
6.2.2.3. Architectural CONCEPE...ccceveereieriiiiiiiiiiniii s 35 6.5.1. Radars and associated TACIIIES ..umiiamsissiasiiansssiesssssnisssisssisyaishbsasssnsmseassmsssoes imors vore 62
B DH,  VIBIETTALS sspe-ncuccssimmcsinsuesarssonsisrisnsssmmisnesseassissssssiamss sosiss i smmonsnsses .36 6.5.2. INAVETAS: connsennaiseismismmmsovsimmisisresesss o .. 62
6.2.2.5. Specific SyStems oo .36 6.5.3.  RadioCommunication equipment & facilities - 62
Passenger Terminal — Zoning Plan Level = 6.00 .o 38 6.5.4.  Meteorological FACTIIEIES ..oiemrrrrrsieseint sttt s s 62
Passenger Terminal — Zoning Plan Level 0.0 i 39 7. Airport Master Plan [ayout. s -
g Passenger Terminal — Zoning Plan Level +5.00. .40 Z1. ATFSDACE s ssssssessissiwssssssssasssas ssssnsmmssassrass 11240830 88as 8 8 R £ R 63
} . Passenger Terminal — Zoning Plan Level +9.00 ... 41 1.1, Aeronautical procedures & obstacles .. 63
"‘3 i \‘f Passenger Terminal — TYPICal SECHONS wuuurvvurruirersssseriicim s e 42 7.1.1.1. AirSPace OTGAMISALON ... evvvveesrreressssessessssre s .63
A Passenger Terminal — EIvations ... .43 7140, SID and BSTARS ; first phast . cominimmmmismssmimmormsiions s i .64
Passenger Terminal — 3D-VIEW 0% o e Pal2 Possible Conflict with Dabolim Airport.. .65
: Passenger Terminal — 3D-VIEW NP2 ot e 45 7.2. Master Plan layout ... e e T e e S 65
ik Passenger Terminal — 3D-view n°3 & 4..ooovviiniiniiiinininnnn, e .46 70 T 111 vo 10 -] ) R 65
1 ' 62.3.  Air Traffic COnrol TOWEL ..ot ssasisaiasosisimmsiisior .47 7.2.2.  Description of master plan............c....... .67
& 5.2.3.1. Location & Height.....c.cccocccunnn. .47 TRBe  (VTTEICHATE SO, woretssrons iisisssssosisosss e sty sssmass B PSS s ot s o SR 67
. £.2.3.2.  Architectural conceptual desi@n ........ioiiiimii e 47 1% stage Master Planning Layout (2014) ..o s 68
o G238, . PUDCHORALAETITEION «uosnaressrninssinsssssssssssisssssssssssisssinns s<imssa s 5o s et st Fosvmbdala siasstasvavsesen aassssantosias 47 2™ stage Master Planning Layout (2034) ..o el 69
P 6.2.3.4. Controllers Working Positions definition. 47 Oibstacles Linitation SUTTIEES .. coo-cmie s e sy assssris s S leiss sices T
’ 6:2.3.5, EqUIPMENE s mimmmmsmsossmos L 1TTR Nl sllo ol 11 20 11— R S 71
I Technical Building — ZONING PLAINL ..o 8. Project Identification for First phase of construction .......... .72
= ATCT—Elevaticns & 3D VIEW aussssnmomrmmssmmssnsmsmssmmmeons ” 8:1. Reminder of I"' Phase Program (2014) 2
Arrangements 6f CWPS — 1% PRASE ..t s 52 8.2. Infrastructures conceptual design ........
] : 8.3, Airport Services & JACIIIIES ......c..cc.coiviviireici s 53 82.1. . Airfield pavement network ..
6.3.1. Security area & Control POIMES.....civiwiriiiir i 53 g1 RunWaVcmmwmmimmems
- PP T -5 ST 53 8.2.1.2. Taxiways NEtWOIK...ccouesersmmmpemesresrscsimiiinisiiiesiininns
)_ 633 Apron and taxilanes................. . w33 892 1.3, EarthworkSuus s imsivomrasmvs
N BB, TIMTIAIE . .o s oo moiee e 55 s 08 AR S B S 0 SR WA SR S SR AR s 53° 8.2.1.4. Airfield pavement design.
» 6.3.3.2. Passenger aircrafts commercial SEANAS ......ooooiiiiiii 53 82 1.5, PON SValUBIION .. sisvvsssmmssssssmss svsgssasspsmnmesasssaiots ey dsssrsssissses s imrzssses
J 6.3.3.3. Cargo aircrafts commercial stands ........c.coooviiinncns .54 8.2.1.6. Shoulders pavement SEEUCTUIES v.euevvievericsiiisiicisistisisenn
e e = T ol FO 54 Typical Cross Section Runway/Taxiway...
i B335, ITHOES sorrosumonnun sxussassmsssaiaasssssinssvsess ossassie i s e ius Vo omnin s srib s e S om R o AP et s AR KRS 54 Typical Cross Section Taxiways 1 & 2.
] 6.3.4 PASSEIEZET ATER ....v.veeeeeiesteees s e sesee et esemess st aes s s S He AR S S L EER S 54 Typical Cross Section Glide Path.......
B 6.3.4.1. GSE STOTAZE BEER ...voverseeecessscseesnsesosessssssssssisstsossitionsesss s siss nieosisiun e sobssasasasasasiasinsnsmssen s s sinsass 54 Typical Cross Section Localiser.....ocvwmicicnrmccenns :
e 6.3.4.2. CarpaikSwammmsasmmaamm w99 82.2.  Airside service and fire fighting roads netWOrk .....oooveeieinicii 84
] 6.3.5. Technical area. o uwrauvmmssss e ——. 8901, FULHEE BIEUBITOTL coiiionossschssvesias bhadatssbubinsh e st sta oot 6o bai st e sasunsss 45 s bap xS Ras s 800 B0 RSSO 84
e 6.3.6.  Cargo area............ g w57 8.2.2.2. Service and fire fighting T0AdS ....ceoeuereoricrieir . 84
6.3.7 % gl hgl ottt i : M s .57 8.2.2.3. Adapted SPecifiCations .....oiuurvrireinrmtiet s . 84
] 6:3.8.  General avialioNaIea e instins e s s s 8.2.2.4. Conceptual Design Purpose... .84
6.3.9.  Business aviation area .50 8.2.2.5. Geometric Design StANAATAS .....cccoccuivimrcrriniiisimsss e s s i s 84
6.3.10.  THETICOPIETS BTCR . ...vueiteutecececuevceisceceescressamsesbasis bt er s 0 BR800 57 8.2.2.6. Carriageway CIOSS SECHOM . ci..ov.rvirerrisiemsteserseriers ettt s e 86
¥

2/ 146



.............................................................................................................. 86 8.6. Landscaping conceprn... .~ A 111
Land51dc= neLwork pavemu‘xt. 8.7. Project Implementation Sche....
= MaitiAccess Road visnmmsiios 9, Preliminary Cost estimate
372, Land side Service Road / Public Car parks... .89 10. Financial analysis... -
ypical Cross Section Main AcCess Road — I SEAZE «.o.evvuerceciieecre e essessssssessesssesss et 90 201 Analysis of Current I F maumﬂ Situation ar Drbolzm ............................................................... 105
yplcal Cross Section Main Access Road — 2™ stage.. .................................................................... 10.1.1.  Aeronautical Revenues 105
‘Typwal Cross Section for Landside Service Road... 10.1.2. Non - Aeronautical Revenues 107
8.2.4.  Airfield Lighting Conceptual Design....coovveioeceieieeeee oo 1013 OPCratInBICOSES o s syt s ssssies . 107
8.2.4.1. - Regulations and Standards ............eovuiviiiimeieieiens et 10.2. ‘Profected Binanoial SIFEIOM cousssmimiimemcso vosissass sesomss sosssssasasmstastis oot oot xos st 108
- 82.4.2. Environmental conditions... : 10.2.1. MENOAOIOZY .. veviveeeteeeeeceemetieeee ettt ee et e esesesses e s et et oseseseeeseeeee e e e e eoese s 108
8.2.4.3. Power SUPDLY «..coeveruicerrieeeee e, 10.2:00. Control Panel i . 108
8.2.4.4. Airfield Lighting Control/]\/[omtorlmI .............. 10.2.1.2. PATAMELEIS. (.t ittieiiieeeee it emee et e e et e et es e s st e e ee e e e e e ee e eee e e 109
8945, Landmes 00 wouwmemminuines O UL B B ITO o o e 3 S S S B s o i 111
8.2.4.6. Take Offs 09.....oceee.. 10.2.1.4. Revenue build up .. 112,
8.2.4.7. Landings 27 .......c..oo... 10.2.1.5. PaYTOllicueiciceceeceee e e 113
8.2.4.3. Take Offs 27 10.2.1.6. Operating COSES .....ccouuiruemremermrnsscssnsmisienssisssssssesessesssssens 0
Bi289.  TAXAWAYS «voonisincnnsois commiss isiviansasinisnessss 5ot st 4565584 o mnm e nem e s ms s ettt e 10.2.1.7. Capital expenditures (InVESTMENS)v....orv.vooooieoeeeceieee e 114
_ 8.2.4.10. Installation features ...........ccocovevennne. 10:2.1.8. Depreciation CalOulBOn. . cummisimmimiinmsrersimisssssossissomsscemsressstess oresessssessossomsestessssssossosimn 114
8.3. Utilities and drainage conceptual design 10.2.1.9. Projected Income Statement ......... 114
8.3.1. WALET SUPPLY oot ctniscsenesessarsssres s s ssssassesssssssssesenenan 10.2. 1. 10: Projected Cash FIOW ..ottt oot e e se s e et ses e sen s e 114
8.3.1.1. Water Quality ........ 10.2.1.11. TOVTCREGES vonsivsasiuion oussunssnmonsvons smeniienns s vasass sy usisssi s soussi s shuiats sasidesaens sasvanivies s tatiinn 114
8.3.1.2. 'S1OTAZE & TTEAMMEII isiniuiiiiiistinsmsmnsemrmonsssensmmmmsnss e isass osssssnssss sos o sxsbduiis sstess oot r s e hh st s 96 10.22.  Results.......ocooeocvvieicecenn, « 118
8.3.1.3. Distribution......cccoceeeeiiiivneecicierennen, .96 10.2.3. Next Steps: OPtions ASSESSITIENE ....uuurerernrrsersriresiereeees e eeeeseeeeeese e eees et sseesessseeesesaeesesseeesnes 121
BB IA,  TERUOBEIOT . eomronysennnumssnsssss s oS S Y3 S SR e b e s s 96 11. Economic Benefit ANALYSIS ..ciouuemiieimiercuenecunrsecarasnmmssssessrmeeesressessssess st scssessssssessssssssssssonss 122
882, e T S OB comsmmossnusmimerenismes omsummsmms st s S o oS s s 96 ol b, LT o e o U O S S 122
8.3.3. C(tox m Dlainage .96 142, BEIPLOYIMEHL ..ottt e 122
.96 L2l  DircctiemplOSient < i msmsssise . 122
.96 11.22.  Indirect and indiced emPIOYIIENT 1.pvwimsimiiiniiniiis memsnsesmemsessesmmssss ssesss siessosseorsomssesssseans 123
; - INUNOTT ERIMALION oo iuiiiiosimiems shesmssssiossssssesisnsss ik asmssanssusinssssesws kox vans vasssmsasdsmsntessass oss dehaktin sasnsacsn 96 3. UL o e S Bl v ST T T R e o e et 123
8.3.34, DIAINAZE SYSLEMT cooovierreeeieee oot oee oo 97 F1.4. Revenues .....ocuevvnininn. 124
8.3.4. Rainwater harvesting ........ococoooiviieee e .97 TTA T DIMCCE REVENUES. ..o e 124
B ettt B G e O 98 11.42. [ndirect/IndUced REVENUES ..ocuvuiviieiiieis oo 124
8.3.5.  Sewage collection & treatment. ..........cooucuiueeunsiieiinssesseseseeses e e 99 17,5 Capital expenditures and rates of return i 433
8.3.5.1. Sewage collection system........... 11584 Capital Expentiliies . uummsnmmmimmaaiis s ws 12D
{°83.52. Quantity of sewage....... 11.52. Economic Internal Rate 0f REIUIM =......ovviviviiooceeeeee oo 125
8.3.5.3. Treatment...... 12, Environmental & Social EfECt ... cureissmimmmmsacormissesiesnsisnsessossiessessaresasstssssessorsans 126
8.3.5.4. Disposal & reuse........... 12.]. L 126
8.3.6 Solid Waste MANATEIEIIL ...ucuemimsiimmssinniimmmessromss coosesmresmssssesessetaesossessesss e essst s sttt essseseten 99 12.1.1. Preamble: ..o, . 126
8.4. Electrical Network and Power Supply conceptual design ..... 12,12, Project BaCKGrOUNd: ..ot et 126
BAL.,  SHANHATUS. .ovuveererernrrensienisssssressemseessssces s oessasssesesnsanes 12.1.3.  Need and objective of Environmental and Social ASSESSIMENt .......o...ovovereeees oo, 126
84.2.  Power Balange. . cusmmemssimmini 12.1.4. Scope of the StUAY fuueeeieeciiieiicee e 127
8.4.3.  Power Supply. ..o, 12.1.5.  Structure 0f the rePOrt: ....c.oieveeeeeecec e 127
8.4.3.1. Incoming HV power 12.2. Project description................cc...cooooooovevoveeeeeesceeeeeee 127
8.4.3.2. Distribution 1220 Le  MEBMETAl i ity iess oo sk b e 127
8.4.3.3.  General principles for earthing and lightning protection. ... 1222, Construction MethodolOZY: . ...ccoviiieiioeeieieeeeeeeeee oot e et ss e 127
8.5. IT'& Tolephone Soreepiual dosigu. s i smmsmssssssosessisssossetssms s esesssss s ssumeesio s 101 123 Legal Administrative & Policy framework:
8.5.1 IT Infrastructural SyStem...oovmeivieececeeeeeee ....101 P28, 0. PO AU O msausisysiressinsess mummnsssasmss saessshas ol sssnss s st s o s A s 50
8.5.2.  Alrport COMMUNICAtION NEEWOLK w..........ooveooeeee oo 101 1232, BArministiative ProUatiires s s st i s sesssessisnseatorsessesssswaseossss s aess s sassns
8:5.3. TEICPIGTE SYRTEM srvamimioue fovummss im0 s e e s i S S e SN S e S e 102 12.3.2.1. Use of Private Sector Resources.

with

N
STUP Cecsuliants P Lid.

3/146



\('}/\L=

k)
with  STUP Consuitants P Lzd.
e

e S

o 144
144
144

]’) 3 2.2. State Owned Project.... Genreral description v . ’
12.3.3. Presentation of respons 4. Special field observations........
12.3.3.1. Ministry of Civil Aviation 14.6. Recommendations...........
12.3.3.2. Ministry of Defence.......ocvicncnnie .. 14.6.1.  Typeand depth of foundation f.......ueriiesss s b4
12.2.2.3. Minishy of Environmentand BOrests.  cumiammmmsmms mosmmsss ot s boessinassisamsrstss 129 14.6.2. Safe Bearing Capacity ...
Noi5e ERpOSUEE WD i iresonis snsmsssmensmiirnspesesammnsssossnstsosss irmasemiissssnsnssssarassmopsns ssis AR R S 133 14.6.3.  Important General Rccommendatmns
124, Existing Scenario... 134 14.7. Bulk Construetion materials... ... v mnmmsaisssnss ones
Tl T b T o R T e e e e e e 134 15. Appendix 3: Runway and Taxiway Longitudinal Pr oﬁles
12.42. Topography and Geology R - USSR 134
1243, AirBEavitonment . cmeines o 134
12.4.4. Ambient Noise Environment. 134
12.4.5. Water Environment ............ . 135
1246  Landuse a0t BOOIOENE .. s s e i s i s i s i s s s 135
1247, Socio Béonomical Environmment o s e st an ittt 135
193, Impact Assessment .
19550 CEEBIAL comssrammmimsr i s i R B e T B D T P o ST TR SRR
12.5.2. Land Use
12.5.3. Terrain and Geology.......cccceueuee . 135
12.5.4. Impact on the Drainage pattern . 2 199
12:5.5. Trafficand Transpork.sseisunss .13
12:5:6; Impacts on Water BOVITORISIIIE «.cumsmsneiss s immess s o8 s b s s s v o 13
1257, TripactDnEel] BHVITOIIERALS s wsmsmesmasnsramnssse s s eissnssssasshenie i S Sy sy s sosasin
12.5.8. Impact on Ambient Air quality . .
1259, Armbient NOISE LEVEIE . ..o iuimiscisismonasessoeriss sossssssions dross ssoms sme sssvmsessin s sss sewuss e sessnssssagiossons
Y2500, D ARt OO TG s wiavsssnmisntesmmssemss sl s s sss s s s R S A
12.6. Environmental Management Plan.... :
13. Appentix 12 Topographical SIIVeY . s imsmemssssassamsamssmsssrsinnivissssassssasasnntanssnsnn 140
131 L S — 140
132, Aid OF SUFvVER TRORR o rcesssossessessssmm s s s 5om oo oamms s o0 e AR g3 140
138 LI TOP G STIC v st s s s A 55 S R RS A Vi R S e 140
13.4. Scope of Work........ 140
135 MBI OB T ssconssmmmssimonas o Ry T S eI T e e s 140
13.6. Eguiipmert Deployed s it s e Vs s e e 140
137 Methodology . )
13.8. TIPS . minmsi i o e B e e A S B ey
139 Salient features of topographic survey and related information.....................c.coccoovieec. 141
13.10.  Comiments on survey conducted...........cccvioivonaivennnns e
13,11, LiSt Of Ar@WINGS couo.ceooviiiiiiciieiree e e Ll
14. Appendix 2: Preliminary Geotechnical & Material survey... s
14.1. T RGO e e T T e e R el
14.2. Site reconnaissance
3 Investigation report ... -
AR 1 Tt ro e et IOTTE oo s s o o S e e R S 143
VA2 D, SO0l MOTE  tcuionomsssmainssmssns ross s ssnssmsss s o ssosmmmsiams mol S e ¥ AN SRR PR A s Ao s sy 143
14.3.3. Field investigation : .........
14.3.3.1. Standard penetration tests...
14.3.3.2. Water table........cccoceenee. =
14.3.3.3. SAMPHNE. ccvueerrerrsecorersonmesssmssssnssesasansases L YU S S W S AM
14.3.4,  Laboratory testing



esy
-

New Goa International Airport — Feasibility Study

 Final Report

- ‘\L%

5
e . A — e

_ Auvgust, 2005

" 1. Reminder of the Terms of Reference

The .New Goa Airport Feasibility Study is an essential instrument for studying and analyzing the

appropriate possible configurations for the new airport as well as its financial feasibility and various
impacts, for then establishing the basis for guiding its growth from inception to ultimate development.

. The objective of this feasibility study is to provide a rational, consistent and flexible physical framework

within which the development of the new airport can keep pace with the growth of aviation activities as
well as verifying its economical, social and environmental impact. [t demonstrates the development
potential of the airport and establishes the conditions for its development under a public-private

partnership.
Objectives:

The Consultant will ensure that the feasibility study is developed so as to satisfy the following
objectives:
s Forecast the medium and long-term development of the airport
s PEstablish the main features of the airport layout plan (runway orientation, areas dedicated to
airport facilities) )
s Organize each airport area so that it satisfies the short-term requirements while taking into
account the requirement for future expansion
o Set the interrelations with the surrounding areas (access requirements, environmental impacts,
econormic impact)
« Ensure that airport characteristics will comply with international standards
o Analyse the financial impact of phased development
= Establish the various possible conditions for financing of the project (private/public stake
holding,...)
> Assess the best solution for financing the project
o Prepare the Terms of References for private parties biding to build and operate the Airport.

Main constraints:

The Consultant will ensure that the following main constraints will be taken into account in its study :
o Compliance with international rules and practices, especially regarding security and safety
= Protection of the environment
= Compatibility of air navigation operations with Dabolim Navy Airbase
o Capacity to receive the critical design aircraft
o Capacity to accommodate the maximum ultimate use defined for the airport
» Compliance of the financial analysis with the local financial and manageurial context

Description of the feasibility study components:

The feasibility study will include:
»  Air Transport Profile
o Air Traffic Forecast

o Chosen site assessmen-.. ‘o physical, technical, operational, and Air
Navigation compatibility

»  General Airport layout plan

> Preliminary Obstacle clearance study

o Preliminary Radio Electrical clearance study

o Noise exposure plan

» Environmental and social impact study

o Definition of Phase 1 project

o Preliminary Concept plans of Main buildings phase 1

s Preliminary Concept plans of Infrastructures (runway, taxiway and aprons) phase 1

» Financial Analysis study

» Economic study

Regarding the Airport Layout, the main airport areas to be examined are as follows:

= Airport access and road networks

e Adircraft movement areas (runways, runway exits, taxiways, aprons)

» Passenger terminal

o Hotel ifany

o Business centre if any

o Parking areas (car, bus, car hire, etc.)

e (Cargo terminals

o Control tower and technical buildings

o Fire station :

o General Aviation

o Aircraft maintenance

o Catering service if any

s Miscellaneous facilities (various workshops)

e Equipment for power generation (electricity), air handling (air conditioning), and treatment
stations (rainwater, soil water, waste treatment)

o Fuel storage and supply

s Offices (for airport administration, airlines, and other uses)

Reports:
Five Reports have been or shall be submitted:

o Inception Report (submitted by March, 2005)

o Drafi Final Report (submitted by May, 2005)

o Final Report

o Report on Financing Options

o Terms of References for private parties biding to build and operate the Airport.

57146




rport — Feasibility Study

2.  Objectives of the Final Report

he Final Report will address the following tasks:

= Reminder of Main conclusion of inception report
s Final Traffic Forecast
s Airport requirements including :
o . Main building requirements,
o Infrastructure requirements (airside and landside),
o Requirements for airport services,
o Requirements for Communication, Navigation, Surveillance and ATC services,
meteorology equipments,
s Airport Layout Definition and phasing of development
o Project Identification Phase 1 including :
o Identification of scope of project for Phase 1
o Preliminary Concept plans for infrastructures (runway, taxiway and aprons, visual
aids) phase 1
o Preliminary Concept plans for major buildings (terminal building and control tower)
phase 1
o Preliminary cost estimate
o Project implementation schedule
o Organisational and administrative arrangements
o Financial analysis
o Economic Analysis
o Environmental and Social effects and Noise Impact Study

The Consultant will submit this document both to ICAO and to the Goa Government. The main objective
report is to integrate and to balance comments of ICAO and Indian authorities raised on Draft
teport and discussed during the meetings held in Goa July 25-27, 2005.

3.  Conclusions of the Inception Report
3.1. Intfroduciion

This section aims at reminding main conclusions of the Inception Report while describing major
methodological aspects that were used as guidelines. It has to be pointed out that this Final Report should
be read with reference to the Inception Report as Draft Final Report became obsolete further to the
issuing of Final Report.

3.2. Design criteria

Thanks to consultant representation in Goa a complete data collection has been executed through
numerous exchanges between consultants, airport authorities, airlines and four on site missions.

I . .Y

International standards (ICA« ound and experience were used all along the
project to ensure efficient, safe an . -.ations at Goa airport. The choice of Design
Aircraft consists in catering both with deveiopment strategy and with projected traffic. This reflection
= g ; :
leads the Consultant to consider the B747-400 and the A380-800, the new large aircraft designed by
Airbus, which is planning for the bear future operations in India, but only in Delhi and Mumbai first:
[ g D

On aceount of the traffic structure forecasted in Goa, featuring a mix of personnal , business and leisure
travel, it is advisable to make provision for occasionnal accomodation of A380 aircraft in Goa. But this
does not imply the new airport to be planned as a full code F airport, which would significantly increased
the investment and operating costs of the new airport. ‘

Thus it has been adviced to plan the various airfield separations (runway-taxiway, taxiway-taxiway,
taxiway-obstacle) in compliance with code F specifications, but keeping code E specifications for airfield
facilities planning and design.

As a summary, the A 380-800 (Code 4F) will be retained as the design aircraft for long term airfield
master-planning and for the weight to be taken into accound in structural calculations of culverts, aircraft

bridges.... The most recent code E aircrafts (A 340-600 and B 777-300ER) will be considered for the
geometrical design of phase 1. :

3.3. Site Assessment

3.3.1. Presentation of the context

Further to site evaluation study undertaken in 1997 by the Goan authorities, it was decided to develop the
new airport project on the site known as Mopa.

Close to the Maharashira border (North of Goa state) this airport will be an essential tool to develop
tourism and to boost both local inhabitants and visitors travel.

3.3.2. Physical main characteristics

The site is located on two rather flat plateaus characterized by a 250 wide connection and at an altitude
of 150 to 170 m AMSL. Most of the soil is made of lava rock, covered of high dry grass and so mainly
used as extensive pasture land.

Inception Report has indicated that the plateaus were 5 km wide and there was enough place to spread on
the northern plateau two runways, associated taxiways and terminal facilities. Latest topographical
survey enabled to detail the site constraints and the runway location had to be adapted fo comply with
effective length of the plateaus, around 4 Km.

The site surface is sufficient nevertheless. It is surrounded by deep valleys (30 m depth) and natural
ground falls after the plateaus with important slope at North, West and east directions.

The Ghats Mountains are located around 30 km on the East of the site and reach altitudes up to 900 m.

3l
L.y
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3.3.3. Environmental impacts

No major environmental issues existed that would preclude the construction of the new Goa International

Airport.
This analysis involved a literature review and a reconnaissance-level field survey of the project area to

" identify existing conditions, a determination of the nature and quality of data that may be available from

other nearby projects, and a preliminary review of the land reclamation needs for the new airport. As
determined during our analysis, the proposed site is consistent with local plans developed by the
Planning Department. The project can be planned and designed to comply with local and regional
environmental regulatory standards.

The impacts of the new airport on the environment shall be assessed for the two following stages :
construction and operation phase by considering three components: Land, Water and Air.

Adverse impacis are mainly caused during construction phase (movement, storage and extraction of bulk
materials ...).

During the Operation Phase, the airport is likely to have the following adverse impacts:

© Noise impact, especially at night but should be reduced thanks to the limited number of
settlement areas,

2 Airquality: Air pollution generated by aircraft take off and landing patterns on fauna and flora.

o Waste management: suitable mitigation plan shall be prepared to deal with these issues by
collecting, treating and disposing it in accordance with related compliance avoiding at the same
time birds presence. '

@ Occupational health and safety: Construction and operation activities are sources of accidents.

3.3.4. Ground Networks

The study and design of networks would include the development of anticipated air and ground traffic
and a smooth transition of the inter modal switchovers. .

The disposal of passengers and goods traffic to their final destination by ground transport would be of
primary importance.

Three main aspects could be put forward:

= The first point would be the transfer to the ground vehicles and movement of passengers and
goods to the nearest trunk route i.e. NH-17 in this case that should be adapted for heavy vehicles.

o Therefore an alternate, more direct route has been identified in the interest of speedy construction
and with minimum impacts on the environment.

°  Thereafter, the adequacy of the present two lanes National Highway-17 to carry the full traffic
when the airport operations reach their peak has been studied, Within the airport, the design of
loop roads and parking areas should be done taking into account the safe and rapid movement of
ground traffic on the land side.

®  The Konkan Railway has a station 12 km westward from MOPA site. An intermodal node could
be created in this region, either for passengers or goods (cargo) transportation.

sop "1
with STUP Geasultants P_Lid.

3.3.5. Operational compatibility

3.3.5.1.
Two MET stations have been used (at Panaji and Diabolim airport) collecting date from 1930 to 2004
although the main physical characteristics of the selected site could cause specific meteorological
phenomena in the limited manner.
In regard of the collected data we recommend to implement a runway directed 09/27 as the base solution
knowing that a flexibility of - 10° (Orunway 8/28) is possible. _
The aircraft operations io/from the airport will mainly be handled facing East. However, the inversion of
wind direction distribution during the Monsoon season requires having an almost symmetrical approach
for the design of runway and associated taxiways and for equipments.

Meteorological conditions

3.3.52.

All trees, natural obstacles and possible housings shall be removed from landing and take-off funnels.
The plateau will be cleared from natural and artificial obstacles in the funnels. The obstacles located after
the end of the plateau (East and West directions) will respect Obstacles Limitations Surfaces (ICAO
Annex 14). 7

The Ghats mountains locations are, at first approach, compatible with establishing safe IFR approach |
procedures.

Assessment of Qbstacles

71146
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3.4. Air Transport Profile

3.4.1. Status of civil aviation in India

The civil aviation sector and regulator regimes will be pushed hard to keep up with the demand.
Inereased liberalization of bilateral agreements will be demanded by a growing consumer group of
business and leisure travellers wanting superior affordable access to an expanded range of destinatiors.
Investment in airports and airlines for infrastructure and fleet expansion and renewal will accelerate the
move towards privatization. The need to increase efficiency to enable and respond to the low cost model

will necessitate a review of some of the potentially onerous operating requirementts.
There is no turning back for the civil aviation sector. Liberalization, rapid-growth, restructuring, and
facility renewal will be the norm for the next several years as the civil aviation sector plays catch-up to

meet the demand of India’s booming economy.

3.4.2. Regulatory Structure

Ministry of Civil Aviation

Oversight of civil aviation in India is the responsibility of the Ministry of Civil Aviation (MoCA), itisin
particular responsible for the formulation of national policies and programmes for development and
regulation of Civil Aviation and for devising and implementing schemes for the orderly growth and
expansion of civil air transport.

The Miristry has oversight of the Directorate General of Civil Aviation, the Bureau of Civil Aviation
Security, Air India, Indian Airlines, Pawan Hans Helicopters Ltd, Airports Authority of India.

The Directorate General of Civil Aviation (DGCA) is the principal regulatory body in the field of Civil
Aviation. It is responsible for regulation, formulation and enforcement of civil air regulations, air safety
and airworthiness standards.

The Bureau of Civil Aviation Security (BCAS) is responsible for laying down the standards of pre-
embarkation security and anti-sabotage measures in respect of civil flights in India.

The Airports Authority of India (AAI) is responsible for operation of civil airports and civil enclaves
within India

\/ .

" The DGCA is responsible for licensing of aerodromes, in particular Mopa airport and the participation of
the BCAS will be required with respect to inclusion of necessary security features and requirements
within the Mopa Airport.

In the event that Mopa Airport is developed under a build-and-operate contract, AAI would remain
responsible for the Air Traffic Control activities.

Ministry of Home Affairs.

The Ministry of Home Affairs is responsible for all matters relating to internal security and the
participation of the integrated Bureau of Immigration will be important to ensure adequate facilities and
services within the new Mopa Airport.

B ﬁu ust, 2005

3.4.3. Regulatory Environment

As addressed in the overview, the civil aviation regulatory environrment is becoming increasing
liberalized. Traditionally, however the MoCA has maintained 2 centralized and protective framewark.
In addition several areas are under changing regulatory environments and are specifically relevant to the
feasibility and design of the Mopa Airport; these areas are: Bilateral framework, airport designation,
greenfield policy and airport privatization.

3.4.4. Air Transport Operators

There are currently five relevant passenger airlines in the India market. These include Air India, Indian
Airlines, Jet Airways, Sahara Airlines, and Air Deccan. As previously mentioned, Kingfisher, Air India
Express, and Spicelet have all announced their intention to launch a low cost carrier services.

3.4.5. Objectives of the State of Goa

3.45.1. Situation

The current Dabolim Alrport has very little ability to expand to meet the needs of the economy and
tourist industry for several reasons: business and residential development around the airport, ramp area
limited to approximately 5 aircraft, inexistent overnight parking, small terminal, insufficient space for
taxi and shuttle bus parking...

Faced to the importance of tourism in state economy and to ensure the growth of the tourist sector the
government wishes to take the necessary steps to provide for future capacity.

To follow up the demand and because of the very limited capacity of Diabolim airport the development
of an enfirely new facility may be the only practical way to appropriately expand capacity.

34.5.2; Strategy
The state has selected the Mopa site as the only practical location with suitable available land and
without increasing access time to Panaji, limiting at the same time the effect on local habits.

However the new location could impact the access to southern beaches and resorts so the government
intends to significantly upgrade the national highway and road transportation network to offset the
impact of the more remote location.

The proximity to the main Konkan Railway line and to the state of Maharashtra provides opportunities to
expand the catchment’s area especially in terms of cargo.

The new airport principle has been conveyed by the government of India but the investment cost consist
in an other issue. The balance of the financing, construction and acquisition cost, could be arranged
through a Build, Own, Operate, and Transfer or similar type agreement.

with  sTUP Consultants P.Led.
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3.5. Remarks raised by the Client on the Drajft Fingl Report

This chapter lists the remarks raised by ICAO on the Draft Final Report and gives Consultant answers.
As there have been numerous communicaiions between the Parties , this Chapter is only focusing on
recommendations, consensus, or conclusions relevant in the frame of this report.

REVIEW OF CONTENTS
SECTION 3: Conclusions of the Inception Report

Paragraph 3.3.2:  (Physical Main Characteristics)
(also Paragraph 7.2.1)

QObservations:

@).  The Inception Report had indicated that the plateaus were 5 km wide and there was enough place
for two parallel runways ete. on the northern plateau. Three scenarios were to be examined in
detail. Detailed topographical survey has, however, indicated site constraints. That factor and the
stated will (of the Government) to minimize the investment costs for the first phase of
construction led to focus on one master plan solution. (As indicated by the Consultant in Master
Plan — Ultimate Stage inserted between pages 67 and 72)

Paragraph 3.5: Remarks raised by the Client

Observations:

@ Commenting on paragraph 2.6 of the Inception Report, The Consultant was requested to offer
solutions to the construction/ operational and safety related problems that will be encountered in the
future widening of the taxiways from 23m to 25m in very narrow lanes. The Consultant has opined to the
effect that when the time comes in future, an aeronautical study should be conducted to evaluate risk
quoting ICAO Circular on NLA operations on existing airports. The Consultant has further opined,
basing it upon the manufacturer’s contention and certain conclusions reached by AACG- a group of four
Buropean nations that pavement widening (runway from 45m to 60m and taxiways from 23m to 25m)
may not be required, particularly for A 380 traffic.

Comments:

(i The ICAO Circular referred to by the Consultant does not apply to new constructions or major
redevelopment.

(ii) There is no evidence of ICAQ having accepted the conclusions mentioned above by the Consultant.

(iii) The issue is 2 master planning one having seme cost implications and as such it warrants a
decision from the State.

AgisL 2005

(iv). To the question of stand for A 380 aircraft, the Consultant advised that one stand will be sized,
probably at the corner of the Ramp, facing passenger terminal for the handling of (cccasional) Code F
aivcraft. It is not clear from the Terminal Zoning Plans that such provision has been made. Consultant is
requested to clarify.

Consultant answer or action: :

i. There is no plan today for operations of code F aircraft at New Goa International Airport.
Assuming the airport being commissioned around 2010 with a traffic comprising aircraft under
code letters B, C and E of Annex 14, the possible introduction of code F aircrajt a few years
later would be considered as occurring on an existing airport. In our view, the NLA ICAO
circular would then be applicable.

i, Basically, the above circular is providing guidance fo the State regulator for dealing with NL4
operations on existing airports. The decision will then be up to the Indian regulator.

iii.  We totally agree that the matter is warrant a decision from the State
. Location of the potential A 380 stand will be shown on the airport layout plan as well as on
Terminal Building Ground Floor Plan.

Report Paragraph 3.5 (Second L-,Drrespondence issued by ICAO, by July the 13"

The Consultant's opinion given in his sub paragraphs (i) and (ii) are not endorsed by ICAO.

ICAO Circular 305 AN/177 — Operation of New Larger Aeroplanes at Existing Aerodromes was issued
in the context of the airports that existed at the time of the applicability of the SARPS contained in
Annex 14 to the Convention on International Civil Aviation, Volume 2 November 1999. The contents of
this Circular were not intended to be applied to airports that did not exist in November 1999. Reference
may be made to the following stipulation in paragraph 1.14 of Chapter | — Introduction of the Circular:

" However facilities meeting Code F requirements should be provided, in full, on all relevant parts
of the movement area whenever new constriciion or major redevelopmeni is underiaken. When
planning such construction or redevelopment, it may be prudent to consider the requirements of future
aeroplane types needing facilities in excess of Code F. Guidance in this respect is given i the
Aerodrome Design Manual (Doc 9157), Part I — Runways and Part 2 — Taxiways, Aprons and Holding
Bays. Long-Term perspective planning to cater to Juture needs and ability of the ground infrastruciure
to be modified quickly, without disruption of ground operation and without compromising safety,
would be advisable.” (Bold fonts are introduced by us for the purpose of emphasis).

As of now, therefore, the stated concept of post-construction aeronautical studies shall net apply to
aerodromes planned or taken up for construction after November 1999 or major redevelopment of
existing airport planned for implementation after that cut-off date.

The Consultant has very appropriately indeed taken Code F aircraft requirements for master planning
purpose into account, for example in providing necessary clearances, aircraft stand positions ete. It is our
considered view that provision of 25m wide straight taxiways 25m at this stage itself is in keeping with
the objective of long-term perspective planning. Future construction work for the widening of taxiways
from 23m to 25m in very narrow strips may not be practical, may disrupt operations and is likely to
compromise safety of operations. Small additional expenditure at this stage will avoid the above

problems and will, in addition add to the safety of Code F aircraft operations, even though occasional.

k) B
willt  STUP Gonsultants PLid, IATA
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We are therefore of considered view that the airport plan should provide for 25m wide taxiways and the
project cost reviewed. The consultant may even be able to identify possibilities of lowering other costs fo
accommodate this relatively small increase in the overall context of the project.

August, 2005

3
Ly

TFinal Decision after working sessions held in Goa by July 25-27, 2005, invelving Goa Government,
ICAO officials and Consultants Project Managers :

It has been decided to build taxiways and taxilanes complying with Code 4F requirements. The
additional cost is rather low and moreover is justified by the complexity of widening taxiways from 23m
to 25m under aeronautical operations. The increase of the investment cost reaches 330 000 USD, which
is not significant compared to the total cost first phase of construction.

The runway will still however be of 45 m wide, as per Code 4E regulation.

SECTION 5: Final Traffic Forecasis

Paragrﬁph 5.3.3 (Catchment’s Area)

Observation:

M It has been suggested that due to congestion and limitations there may be some opportunity for
diversion of traffic from Mumbai and Bangalore to Mopa.

Comments:

1) This suggestion needs to be reviewed in the light of the fact that the new greenfield international
airport for Bangalore is expected to be operational in not too distant future and to alleviate the
congestion/ limitations at the existing Mumbai International Airport a proposal to construct a new
airport at Navi Mumbai is in the pipeline (It is noted that later in the paragraph it has been
assumed that significant additional airport capacity will have been developed for the Mumbai
area prior to the year 2014 forecast prepared for Mopa).

Consultant answer or action:

i It is true that diversion of traffic from Bangalore or Hyderabad airport may occur only if the
construciion of these new PPP airports is significantly delayed.

ii. Regarding Mumbai, it is likely that heavy capacily constrainls will develop in the near future :
on one hand, extension of Chhatrapati Shivaji International Airport, only 750 ha wide and
encroached by over 100 000 illegal settlers, will at least take time ; on the other hand, the new
airport project at Navi Mumbai is not really in the pipeline and will also require construction
of a major road and rail link across Mumbai harbour.

Section 5: Final Traffic Forecasts (Second correspondence issued by ICAO, by July the 13“‘)

The Consultant's clarification regarding diversion of some traffic from Mumbai till the new planned
second airport is constructed, would seem logical. Tt may however not be correct to say that New
Mumbai International Airport project is not in the pipeline.

Regarding the impact of new airports at Hyderabad and Bangalore, the Final Report may reflect the
possibility of diversion of traffic from there should the construction of these PPP airports is significantly
delayed.

Tinal Decision after working sessions held in Goa by July 25-27, 2005, involving Goa Government,
ICAO officials and Consultants Project Managers :

Due to the uncertainties about volume of diverted traffic and dates of opening of new PPP airports, it is
assumed that no diversion of traffic will be taken into account.

In order to increase the traffic forecasts which have been assessed as conservative, it has been decided to
increase the assumption made on Goa Region GDP by 1 %. (2004 statistical data: GDP = 10%, while it
was assumed at 8, 5% in the Draft Final Report).

IATA also confirms that some new traffic routes and potential were to be integrated in forecasts in order
to reflect the last impressive Boeing or Airbus aireraft purchases made by domestic careers.

Cargo forecasts shall be increased by 10%. Freight facilities requirements shall be adjusted accordingly.

' The international Arrival or Departure peak hour shall also be increased so as to size the Terminal for the
welcoming of B747 — Charter type — or NLA. The design of the Terminal shall be updated accordingly.

Paragraph 5.8 (Conclusions)

Observations:The Consultints have adopted a realistic and pragmatic approach in evaluation and
analyses. The forecasts are termed by the Consultant as conservative. : 5

SECTION 7: Airport Master Plan Layout

Comments: The location of Reserve Stands may be indicated and the item included in the Legend.
Consultant answer or action: Reserve stands (2 in 2014, 5 in 2034) are located at each edge of passenger
terminal apron in first phase and will be used as contact stand in further development of Passenger

Terminal. Final Report layout plans will precisely indicate Reserve stands for short and long term. The
Legend will also be amended accordingly.

Paragraph 8.3.1:  (Water Supply)
Observation:
1 Concerning water source it has been assumed that water in adequate quantities will be made

available to the site. Additionally it is assumed that tapping of ground water will not be required
as it will require Government of India approval. The total quantity of water required at
construction stage and at airport operational stage has not been estimated.

Comments:

()] Consultant is requested to clarify the reasons why the above assumptions had to be made and is
requested to include the above important information in the Final Report.

Consultant answer or action; Consultant assessed the permanent water needs for the airport at various
stages of development (1000 cubic meters/day — see 8.3.1), while temporary construction needs should
be cared by the Contractor in charge of the first phase of construction of the airport, in accordance with
the Conditions of Contract that will apply. On account of the permanent flow in nearby rivers, there is no
doubt about water availability.




New Goa

Section 8: Project Identification for first Phase of construction

Paragraph 8.3.1 (Water supply)

Clear mention may be made in the Report that there is no doubt about water availability on account of
permanent flow in nearby rivers, identifying the rivers, their distance from the airport site and how it will
be conveyed to the airport including the required infrastructure and equipment. It may also be confirmed
and indicated that the cost of these is included in the Project cost.

Paragraph 8.3.3:  (Storm Water Drainage)

Comments:

The report does not identify the final outfall of the airport storm water beyond the raimwater- harvesting
ponds to be built of one day storage capacity at the peak rainfall intensity. Does water simply overflow
the ponds and take natural course of flow?

Consultant answer or action:

Consultant assumed the water will overflow ponds and take natural cowrse at least during the first
period of operations (2014 — 2024).

Paragraph 8.4.3:  (Power Supply)
Comments:

(1) Does the project bear the cost of po-wcr link to the proposed 11kV FV sub-station?

Consultant answer or action: Yes, the cost of power link is inchuded in *Connections to national network
(Water, Power, Rouads)”

Paragraph 8.5: (IT & Telephone Concept Design)

e

Comments:
(1 Does the project bear the cost of connection to VSNL or equivalent national network?

Consultant answer or action: Yes, the cost of connection to VSNL is included in “Connections to national
network (Water, Power, Roads) " i

August, 2005

Comments:

@) The time allocated to Design/ Tendering/ Administrative, which includes the task of obtaining
Government clearances (Ministry of Defence for air traffic conflict avoidance, Ministry of
Environment and Forests for environmental clearance and Ministry of Civil Aviation for
clearance and signing of concession agreement, etc) would seem inadequate considering the time
taken in the case of other greenfield airport projects in the country.

(i1) Paragraph 12.3 describes the procedure for obtaining MOEF clearance that requires filing of an”
application supported by several documents such as Detailed Environment Impact Assessment
Report, Environment Management Plan and details of public hearings.

(iii)  In recognition of the urgency of the tasks, it is suggested that the State Government of Goa
arranges consuliancy for the preparation of the required Application for Environmental Clearance
and another for air traffic conflict avoidance study in consultation with AAI on priority basis.

(iv)  Given the multiple activitics involved in the Design/ Tendering/ Administrative task, the
Consultant may analyse the activities involved in greater detail and propose a much more detailed
implementation schedule, more particularly for the Administrative tasks.

We suggest that the detailed Implementation Schedule be prepared in close consultation with the
Government of Goa and AAI as the responsibility for most actions will rest with them. [t will no doubt
be kept in view that Kochi, Bangalore and Hyderabad airport projects being the early PPP projects most
procedures may now be well established:

Consultant answer or action: Consultant will review the duration of the various administrative tusks and
detail their Content. Hyderabad and Bungalore greenfield projects will be used for benchmarking of
Central and State Government administrative tasks.

Adjusted project implementation schedule will be integrated in Final Report.

SECTION 10: Financial Analysis
Paragraph 10.2.2:  (Results)

Paragraph 10.2.3  (Financing Options Assessment)

Observations: -
(i) The airport will not generate’ enough cash flow to afford the projected capital investment
'~ programme.

(i) = Only three years after opening’ which is planned for 2010, the company will be able to generate
revenues to cover the significant depreciation” costs associated with the capital ‘expensés
programme.

with  stuec




The accurmulated cash flow position will be positive only after year 2027. This implies that the
project shall remain dependent on external sources until the year 2026, when the accumulated

_cash turns positive.

IRR is low at 4%, and therefore the project would not have a positive IRR for any discount rate
above that value.

Simulation of different opiions of structuring of transactions for construction and operation of the
airport with least public sector intervention is now of crucial importance.

@y 1 ’

i Consuliant answer or action: Option 1 (analysis of financing option) aims fo define and evaluate the
= various financing possibilities. Consullant preliminary assessment is that some Public Sector
participation will be necessary for the viability of the Piroject.

{ SECTION 12: Environmental and Social Effect

J Observation:

iy ) While the preliminary assessment is positive, there is urgent need for preparation of a detailed

—J analysis and detailed documentation to accompany Application for project clearance by the
Ministry of Environment and Forests.

j Consultant answer or action: The Consultant concurs to the point that there is urgent need o starl

preparation of the various environmental applications.

August, 2005

4.  Applicable ICAO Standards and Regulations

The following documents have been used during the study.

Amnnexes to the Convention on International Civil Aviation

Annex 10 | Aeronautical

Annex 2
Telecommunications

Rules of the Air

Meteorological
Annex 3 |Service for
International Air
Navigation

Auner L Air Traffic Services

Annexd Annex 12

Aeronautical Charts Search and Rescue

Annex 5 Units of lYleasurement Annex 14

fo be Used in Air and
Ground Operations

Aerodromes

Annex 6 ; : Annex 15 | Aeronautical Information
—————Operation'of Afrcraft === 3

Services
Annex 9 T Annex 16 . y
———==|Facilitation ———=— | Environmental Protection

Security: Safeguarding
Annex 17 |International Civil Aviation
Against Acts of Unlawful
Interference

The following documents have also been used:
s ICAO Aerodrome Design Manual Part 1 "Runways" second edition 1983,
> ICAO Aerodrome Design Manual Part 2 "Taxiways, Aprons and Holding Bays" second edition
1983,
o ICAO Aerodrome Design Manual Part 3 "Pavements" second edition 1983,
s ICAO Document 207-AN/126 — Simultaneous Operations on Instrument Runways
s 1CAO Circular 305-AN/177 — Operations of New Larger Aeroplanes at Existing Aerodromes

IATA air terminal design criteria (described in Airport Development Reference Manual. ninth edition,
2004) will also be used as guidelines, associated with ADPi background and experience.

) -
b et o
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5. Final Traffic Forecasts

5.1. Infroduction

IATA has produced a comprehensive traffic forecast for the proposed Mopa Airport in northern Goa.
The forecast has been developed under the assurnption that the Mopa facility will replace all commercial
operations at the existing civil enclave at Dabolim Airport. The study provides an independent review of
the available data and the corresponding estimation of the likely traffic development and growth at the
new facility. The forecast takes into account a series of factors that are expected to condition both
passenger and cargo iraffic growth.

The forecast concentrates on three areas for the period 2005 —2034:

e Traffic growth for both passengers and cargo;
s Growth in air traffic movements for both passenger and cargo aircraft, by type; and
> A busy day analysis for the forecast years 2014, 2024, and 2034.

As discussed in the inception report, an accurate iraffic forecast for the Mopa Airport will be difficult.
The aviation industry in general has experienced much turmoil in the last four years making it
challenging to access the true rate of traffic growth. India itself is enjoying accelerated economic
development and is experiencing considerable structural change in the airline sector. The current status
of Dabolim as a civil enclave with both operational and capacity constraints, and no effective cargo
facility, further compound the problem of determining a base from which to grow the demand. There are
also questions with respect to the tourist carrying capacity of the state and the strategy of the tourist
board to shift demand from beach tourism to historical, cultural, and ecological attractions.

In light of the above, IATA has taken a conservative approach to the preparation of the forecast. In order
to measure the risk, we have prepared both optimistic, base, and pessimistic forecasts of the annual
passenger and cargo traffic under various assumptions.

5.2. Information and Data Sources

A variety of qualitative and quantitative sources were used in preparation of the forecast. In the case of
such a significant new development there is inevitably a reliance on the subjective opinions of industry
experts and IATA has endeavoured to get as broad a perspective in this area as possible. The study also
benefited from the considerable depth of data made available by the various government bodies within
the state of Goa and by the Airports Authority of India (AAI) and its personnel in both Goa and Mumbai.

Information used in this study was drawn from:

o The Goa Department of Tourism, Tourist Master Plan and Tourist Statistics 2004.

s The 2001 — 2004 passenger and cargo statistics provided by Dabolim Airport Management.

o Annual and monthly passenger and cargo volumes for India and each Indian airport provided by
AAL :

s Detail cargo volume information for Mumbai provided by AAI Cargo in Mumbai.

s The Government of Goa, Economic Survey 2003-2004.

s The Regional Plan For Goa, 2001.
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s The TATA 2003 Passenger Forecast.

o The IATA 2002 Freight Forecast.

s The World of Civil Aviation 2003 — 2006, produced by ICAO.

s The Air Transport Action Groups 2000 Asia Pacific Air Traffic Forecast.

s Detailed and comprehensive schedule information available through the Official Airline Guide
(OAG) for the period October 2004 through to February 2006.

s The 9™ and 10™ Five Vear Plan prepared by the Planning Commission, Government of India.

s The Government of Goa, 2002, 2003, and 2004 budget speeches.

In addition IATA representatives met or otherwise conversed with representatives of:

s Air India, Indian Airlines, Jet Airways, Sahara Airlines, Gulf Air, and British Airways.
s Potential low cost start-up carrier SpiceJet.

o The Goa Department of Tourism.

o  The Goa Chamber of Commerce.

o AAIl management at Dabolim and Mumbai airport.

s The Goa Town & Country Planning Dept.

While detailed origin-destination data was not accessible for this study, TATA was able fo develop-a
reasonable profile of the traffic based upon the information provided by the Department of Tourism and
an analysis of the schedule and charter operations.

5.3. Forecast Assumptions
Traffic growth is determined by a combination of factors affecting both demand and capacity. To
understand the potential variability of the forecast the following section discusses the assumptions in
each of the major areas.

5.3.1. Economic Qutlook

India

The India economy continues to be one of the fastest growing in the world. Annual GDP growth during
the 1990°s exceeded 6%. With a population growth slowing to less than 2%, real GDP per capita grew
4% per annum. In the last two years, the country has realised GDP growth of 7.4% and 6.5% (est.). The
tenth five-year plan (2002 — 2007) has set the ambitious goal of 8% annual growth, and projects the same
for the eleventh five-year plan.

The Tndia economy is steadily shifting from one based on primary industry to one based on secondary
and tertiary industry. Agriculture has fallen from 38% of the economy in 1980 to 25% in 2001 while the
service sector has risen from 36% to 49% over the period. The reduced reliance on the primary sector
will help to stabilize the economy and limit the effects of years where agriculture yields are reduced due
to unfavourable weather conditions.
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- While India continues to suffer from a lack of industrial and network infrastructure, the IT sector has

flourished. Information technology industries are less reliant of physical factors of production and have
been able to take advantage of the educated workforce. With labour rates remain a fraction of those of
the developed world, communication technology reducing distribution costs, and the world’s growing
appetite for information technology, the Indian IT sector will prosper and lead the countries economy.

Recognizing that the economy has fallen slightly short of the objectives in the 10th five-year plan, we
have assumed a 6.5% GDP growth for the next seven years followed by a return to the 5% growth the
country has averaged over the last two decades. By 2034, these growth rates would result in a five-fold
increase in GDP and at current rates of population growth, a three-fold increase in GDP per capita,
bringing the economy to the level of a developed country. The government of India has established 2029
as the target for achieving developed country status.

State of Goa

The state of Goa is the most prosperous in India. At Rs 56,000 (2001), GDP per capita is more than
double the national average. The rate of economic growth (8.7% per annum, 1993 — 2001) considerably
exceeds that of the couniry in general and is amongst the highest of any state. Like the rest of the
country, agriculture represents a declining share of the economy as tourism continues to grow and other
industries (Pharmaceuticals and Information Technology) are beginning to flourish.

Within India, Goa is an attractive place for industry. It is ranked highest on the index of social and
economic infrastructure. Its poverty ratio is 4.4% versus 26.1% for all of India and is one of the lowest
rates of all Indian states. The literacy rate of 82.3% is the fourth highest and is 17% higher than the
national average. Per capita expenditure on education is double the national average while healthcare
expenditure is eighteen times the national average. With beautiful beaches, a rich history, more than
adequate fresh water supply, a reliable power grid, an established transportation network, access to
seaports, and a network of inland waterways, Goa offers both quality of life and economic advantages to
businesses that locate there. The state has seen the output of the manufacturing sector grow by 13% per
annum (1993-2001).

Not surprisingly, tourism remains a source of economic growth. Between 1993 and 2003 total tourist
traffic to Goa increased by an annual average of 7.7%. Economic activity in the hospitality sector grew
at an annualized 13.9% (1993-2001). The rate of tourist growth is even more striking when looking at
the last four years which saw an average 21% increase in domestic tourists, significantly outstripping the
growth of the domestic economy. Goa tourism is realizing the multiplicative effect of a growing Indian
middle-class  with increasing disposable income. The effects of the growing middle-class are
demonstrated by the following graph comparing domestic tourism to Goa versus India GDP growth.

=== Domeslic Tourists in Goa|

=== ndian GOP Expansion

It should be noted, however, that the growth in the Indian economy is largely driven by the information
technology sector, which is not a significant element of the Goa industrial base. While we expect Goa
to out perform India, it must be noted that the states population density is above the national average, the
Directorate of Planning and Statistics is predicting a slowing of population growth, and the tourist
support industry is beginning to struggle to keep pace with the demand. With a GDP per capita already
several times higher than national average, Goa simply doesn’t have as far to go to reach developed
world levels.

Given the relative strengths of Goa’s economy, the increasing role of
manufacturing, and the high rates of tourist growth, we have assumed the
state’s GDP will slightly outpace India in general until 2012 but will slow

to the national rate for the balance of the planning period. e
2004
2005
2006
2007
2008
2009
2010
2011
2012

20132017

2018-2022

2023-2034

The table opposite lists the annual GDP growth assumed in the forecast.
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5.3.2. Airline Environment

In the last two years there has been a reversal in the yield increases traditionally observed in the Indian
airline market, India has also seen the introduction of three low cost or lower price carriers and the
launch of several other carriers is now imminent. These are significant changes, which, if they continue,
will significantly increase air traffic volumes across the country. -

“While global airline yields have been falling at the rate of 2% per year from 1985 to 2000, within India,
domestic yields had been steadily increasing — at an estimated 4% annually. Over the same period Indian
domestic travel still managed to grow at 4.5%. This, however, was not sufficient to keep up with the
capacity growth associated with the launch of Jet Airways, Air Sahara, and most recently Air Deccan.
caffic contraction following the September 11™ tragedy in 2001 and the SARS epidemic in 2003
resulted in surplus capacity and the need for the domestic carries to introduce discounted fares to
timulate demand. In 2004, iraffic rebounded substantially, but largely as a result of the reduced prices.

The other significant change is the introduction, or imminent introduction, of three new carriers,
Kingfisher Airlines, Spicelet, and Alr India Express, followed, potentially, by several other low cost
carriers — Indigo, Air One, Paramount, Visaa, and Magic Air. Kingfisher Airlines, SpiceJet, and Alr
India Express operate varying degrees of a low-cost-carrier service with correspondingly reduced
airfares. Indigo, Magic Air and Air One have both indicated their plan to follow the low-cost-carrier
strategy.

The financial viability of the low cost carriers in the Indian market place remains to be proven. Their
impact, however, will be significant and will entrench the trend towards lower yields that began in the
last two years. Availability of affordable airfare will have considerable relevance for domestic tourism
o Goa. It will reduce the dependence on road and rail transportation, which is a minimum day’s journey
from even the closest major centres. This will not only shift travel from other modes but should also
stimulate demand as a result of the increased convenience.

5.3.3. Catchment Area

Goa is located near the focus of a semi-circle
through Mumbai, Hyderabad and Bangalore. It is
approximately one hour’s flight time or twelve
hours by road or rail from Goa to any of the three
centres. There are no other significant commercial
airports within a 500 Km radius from Goa. Where
the local schedule offers the necessary availability,
we expect most Goa originating or destined
travellers would choose to fly from Mopa as
opposed to travelling by ground transportation to
board a flight from Mumbai, Hyderabad or
Bangalore.
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There is a need to assess the catchmerit area for Mopa versus the ofher airports. Congestion and
limitations at Murabai and Bangalore suggest that there may be some opportunity fo divert traffic fo
Mopa. The congestion situation at other airports may also encourage one of the newer carriers to
consider Mopa as a base for a hub operation.

Mumbai

Murmbai is India’s busiest airport. It handles over 400 flights per day during the peak months and
in 2004 accommodated mote than 15 million passengess. It is rapidly becoming unable to meet
the growing demand. The runway facilities are at, or near, full capacity during peak times of day,
parking bays are increasingly scarce, the airport can accomimodate no additional overnight
aircraft, and the operating passenger terminals are at their design limits, It should be noted that
congestion of the terminal areas is not, however, as limiting a concern. Intemational terminal 2B
is not currently being used and could be opened to address international travel requirements.
Upgrades currently being carried out on the dormestic terminals will increase their passenger
processing efficiency and capacity.

The India Government h;lis recently invited bids for the modernization and restructuring of
Mumbai and Delhi airports. These are expensive projects estimated at INR 35 Billion and will
presumably allow for considerable capacity expansion. We understand that increasing runway
capacity at Mumbai airpott is problematic because of the land shortage in such a populated urban
area. Should the Mumbai modernization plans not support the necessary capacity, the demands
of the economy and population base will require other solutions be found which may include
expansion or development of nearby facilities. We have, therefore, assumed significant
additional airport capacity will have been developed for the Mumbai area prior to the year 2014
forecast prepared for this study.

Hyderabad

Hyderabad is India’s sixth most active commercial airport. In 2004 the airport handled 2.6
million passengers and 33 thousand aircraft movements. While nominally, the airport is
designated as a “Limited International” airport, there are scheduled international flights from
Europe and the Middle East.

In March of 2005 work began on the development of new airport to serve the Hyderabad market.
The airport is planned for completion in 2008 at which point the current airport will be closed for
commercial operations. The new Hyderabad airport will have an initial capacity of 5 million
passengers per year with plans to expand to accommodate up to 20 million. The expansive
airfield is being designed to handle aircraft as large as the A380. Hyderabad will have full
international designation and is aiming to serve as a connecting point for both domestic and
international travel.

Bangalore

While Bangalore has a slightly smaller international operation than Hyderabad, overall it is the
fifth busiest airport in India handling over 3.9 million passengers and 55 thousand flights in 2004.
Like Hyderabad the airport is designated as a “Limited International” airport but does have some
scheduled services operated by international carriers.
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International passenger arrivals show a pronounced peak at 8:00 and a more extended peak in the
evening period. Departures peak at 9:00 with a lesser peak at 18:00. The morning peaks are associated
with the European flights and are consistent with the current operation albeit a little earlier as carriers
iake advantage of extended operating hours and parking availability. The profile of aircraft movements
does not. fluctuate to the same degree as the passenger profile because the peak period is served with
larger gauge long-haul aircraft.

The level of operation may seem somewhat low but is consistent with the predicted widening of the peak
period as opposed to an increase in peak frequency. As the schedules will no longer be driven by
operational constraints at Dabolim they will evolve to meet the schedule efficiencies of the carriers and
the requirements of the originating markets. The inter-meshing of schedules from numerous points will
result in a more even flight distribution through the day.

The domestic arrival pattern shown below has a large mid-afternoon peak from 13:00 to 15:00 and two
smaller peaks at 8:00 and 19:00. The departure schedule presents two pronounced peak periods from
7:00 to 8:00 and from 14:00 — 16:00. The peak travel times remain consistent with the current operation
with a less pronounced mid-morning valley as carriers will no longer be limited by the constraints of a
civil enclave and will use the morning availability as commercially required. The 2014 aircraft
movement schedule still reflects to some degree, the historical Dabolim schedule as can be seen by the
rapid increase in movements following the morning closure. The 2024 schedule does not show the same
spike in the early afternoon.
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Feosibility Study

While much delayed since its initial announcement, new Bangalore airport is planned for
completion in April 2008. Airport plans include two 4,000 mstre runways and a phase [
passenger capacity of 5 million. The airport will operate as a full international facility with
anticipated operations from South East Asia, other South Asian countries, the Middle East, and
Europe. Given the recent passenger growth at Bangalore (over 30% in 2004 and amongst the
highest in the couniry), the airport may need to move rapidly to phase II to accommodate the
growth requirements.

Mopa

For the purposes of the forecast, we have assumed that the new airport will be modern and
efficient and designed to comfortably meet the passenger and cargo demands. We have assumed
that the road and rail network will be improved to support convenient tourist access to the
southern destinations and facilitate access from the catchment area. The airport will have the
necessary facilities to support international traffic and will have full international designation.

i Given the airport modernization and construction planned for the airports in the major surrounding
: * centres, the forecast has not assumed a great deal of diversion from Mumbai, Hyderabad or Bangalore.
While resolution of the capacity constraints at Mumbai is the most problematic, the capacity of
Hyderabad and Bangalore will off-load some of the demand currently using Mumbai as a gateway to

southern India. For the purposes of our forecast, we have limited the Catchment area to those

& } Maharashtra and Karnataka talukas that fall within a 200 km radius from Mopa.
= The location of the Mopa Airport will provide service to the southern Maharashtra talukas of?
& o  Sangli
E o  Sindhudurg
J_T»T @ Radnagiri
. Kolhapur

The new airport is very close to the border with Maharashtra and access to Mopa will be much more
L convenient than access to Mumbai. Mopa, however, will not offer the variety of schedule, choice of
carriers, and connecting possibilities that are available through Mumbai. The talukas have lower GDP
per capita than urbanized areas around Pune and Mumbali, and less than a quarter of the rates of the state
i of Goa in general. Sindhudurg is on the Arabian Sea and may offer some tourist potential in the future.
The talukas represent an additional population base of some 8.7 million people.

0

With the planned improvement of NH17 — the north south national highway — the northern and eastern
Karnataka talukas offer a potential catchment area. The relevant Karnataka talukas are:

: ) s Belgaum
‘ ) o  Uttar Kannad
‘J . o Dharwad

The three talukas share GDP per capita similar to the southern Maharashtra regions and again
considerably lower than that of Goa. The talukas have a combined population of 7.2 million.

We have based the potential fraffic associated with the additional catchment area on the populations, the
relative GDP per capita — with an adjustment for the accentuated relationship between GDP and air travel
—and an appropriate discount for the more limited service versus the surrounding airports. As most of
the traffic is inbound, the expanded catchment area does not dramatically influence the passenger traffic
forecast. The incremental traffic is phased into the traffic forecast over three years starting in 2010 with
the expected opening of the facility.

This catchment area, as a producer of perishable produce and other time sensitive goods, represents a
significant airfreight opportunity. Whereas the current airport provides no material cargo facility, the
development of Mopa will offer the area an entirely new service opportunity. Access to detailed
production and shipping volumes by taluka for Maharashtra and Karnataka was not available and our
estimates have been based on a proportional share of Mumbai and Bangalore cargo tonnage by type of
traffic. ’

The potential of a carrier to develop a hub operation at Mopa is difficult’ to predict. With the new
Bangalore and Hyderabad airports relatively close by, Mopa would not appear to offer a great deal of
advantage. It is not as well located geographically and does not offer the consistent local demand to
support the schedule frequency required to develop an effective connecting network. If, however,
facility space in Bangalore or Hyderabad is inadequate for the numerous new carriers and the booming
air travel market, it may be that by simply having appropriate capacity, Mopa becomes an attractive
alternative for a carrier wishing to develop a hub in Southern India. Most of the new carriers, however,
are planning to follow the low-cost-carrier model, which typically implies a point-to-point operation.
The forecast, does not therefore, assume a significant carrier initiative to develop Mopa as a connection
operation.

5.3.4. Tourist Infrastructure

Inbound tourism currently accounts for over 80% of the traffic at Dabolim airport. Over the range of the
forecast, the reliance on inbound tourism is expected to diminish slowly but not te the point where
tourism will no longer be the major traffic component. It is therefore prudent to recognize the very
significant influence that the tourist capacity will have on the forecast of passenger demand. There is
considerable evidence to suggest that tourist infrastructure capacity will become a limiting factor during
the forecast period selected for this study.

A 1989 study by the state of Goa recommended a maximum hotel capacity of 46,000 beds in coastal
areas. As of 2003 the state had a bed capacity of 34,914. While accommodation estimates by zone
where not available, it is reasonable to expect that the majority of the current bed capacity is designed for
the tourist requirements and is therefore located in the coastal areas. According to the Tourist Master
Plan, the World Tourism Organization has estimated the carrying capacity for tourism in Goa to be 4.1
million. Goa enjoyed 2.5 million tourist arrivals in 2004.

Federal and state environmental laws have limits on the development of beach zones — the area from zero
to 500 metres from the high tide mark. For areas that are not within a municipality, and are not in an
environmentally sensitive area, construction can only occur 200 meters from the high tide mark.
Additionally, new construction can be no more than 9 metres high, the footprint of the building can
occupy no more than 25% of the land area, and the total floor space can be no more than 33% of the land
area. While this policy will limit beachfront development, it has led to the development of very
aftractive and spacious resorts that rival any tourist destination in the world.




