8.7 Airport Utilities

8.7.1 Power Supply Syéten

A power supply system is planned to cope with requirements of" Phase

1 development.

The system diagram is sbown in Flguro 8.7.1.

The

electrical commercial power shall be supplied one line: from the

Bangladésh Power Development Board.

(1) Estimated Load Capacity

The capacity of load of each buildingris'éstimated as

follows:
Passenger Terminal Buildihg 450 KVA
Cargo Terminal Building _ 50 KVA
Administration Building and Operation Center : 160 KVA
Alr Navigation Systiem - T 250 KA
Others 90 KVA
Total : 1,000 KVA

(2) Major Conditions

The major conditions are summarized as follows:

:a)

Main equipment is planned to be-instﬁlled in the power house,

Outllne of the system
- Trupk 1ine: 3 Phase 3 Wires 11 kv 50 Hz

T

I

T

and an emergency SOUI‘CB

Capac1ty of the emergency generator:
11%Y/380-220" 2 sets
Dlstrlbution 11ne Radlal netwcrk system

300 Kva

Capacity of -the main transformer: 500 KVA 3 sets,

3 phase 4 w1res 380/220V 50 liz

and LLZ/DME will be fed by high

voltage of 1

transformer.
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1 kv

Power source: Each buildlng will be fed by a commercial

ILS/GP VOR/DME '
tension
, whlch is stepped up by a
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Figure 8.7.1 System'hiagram aof Paower Supply Systen
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8.7.2

8.7.3

Telephone Systems

The trunk line of the telephone system from ﬁhe telephene service
agency is planned to connect to the exchanger through the main
distribution fréme in the operation ceneter. The exchanger will be
an electronics private automatic branch exchanger (EPABX) type. The
following line capaéity will be required for the exchanger:

- Trunk line : 40 lines
- Extension line : 120 lines

¥ater Supply System

Potable water will be supplied from a new well to be dug in the new

terminal area.

An automatic delivery pump unit System will be adopted for the water
distribution system, because this system is cheaper than an elevated
tank;system in terms_of construction cost. The concept for the

water supply system is shown in Figure 8.7.2.

The water supply volume is planned based on the demand in the FPhase

I development as indicated in Table 4.1.1 as follows:

Daily maximum water supply volume : 170 cu.m

Hourly maximuws water suﬁply volume : 50 cu.m

The -capacity of the facilities are assumed for cost estimates as

follows:

Pumh for a well : 50 cu.m pcf hbur
Service reservoir : 60 cu.m
_féqﬁiﬁéiént to.hbdut-s hours supply of
'daily'maximum water supply volume)
Automatic delivery pump:unitﬁénd'distribution lines

: 50 cu.m per hour
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_ Automatic Delivery
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Pressure Tank

Distfibution-Pump

Flgure 8.7.2 Concept of Water Supply System

8.7.4  Central Sewarage Trecatment Plant

A wastewater collection and . treatment system are planned based on

the following cbnditions and assumptions:
a) Wastewater Volume

Daily maximum : 170 cu.m

Hourly maximum : 50 cu.m
b) Quality of Wastewater (influent)

BOD; : 200 ng/liter
SS  : 250 mg/liter

c) Quality of Wastewater (effluent)

BOD; : Less than 20 mg/liter
88 @ Less than SO mg/liter
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There are various systcms o be considered for sewage Lreatment,
such as extended aeration, soil filtration, oxidation pond with
imhoff tank ctc. Among these systems, an oxidation pond with imhoff
“tank method is recommended for the following reasons:

" -~ No influence on the public area in terms of a bad odor
- Stabler quality of the effluent water than that of the soil
filtration '
- Lower operation and maintenance cost than that of the extended
aeration '
~ More suitable for the central sewarage treatment than soil
filtration '

‘The conecepl of the above method is shown in Figure 8.7.3.

The wastewater disposed from each building and facility will be
collected and concentrated to the central sewage treatment plant
through sewer pipe network,'and-the effiuent water will be

- discharged into the canal near the central sewarage treatment plant.

{Building!  [Building|

¢ Influent Pump

Inhoff | Oxidation

Tank Pond _
¥
Sludge

Station

. ———PBy Truck
Disposal

[_ Chlorination
——P
Chamber

PEffluent

Figure 8.7.3 Concept of Central Sewerage Treatment Plant
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8.7.5 Solid Waste Disposal System

8.8

The installatidn,of an incinerator which can handle both rubbish and
garbage waste 1s recommended. The solid waste collected by trucks
will be burned in the incinerator which will be located near the

sewage treatment plant.

rThe capacity of the incinerator is planned td be 700 kg per day,

which is based on the demand .in the Phase I development as indicated
in Table 4.1.1.

‘Fencing

A new airpbrt bodndary fence to defihe the airport property area
will be set up along the new boundary as shown in Figure 6.4.1.

A security fence in the new terminal area is planpned as shown in

Figure 6.5.3, in order to keép unauthorized persons from entering

the restricted area.

The existing metallic fence which may reflect or refract the glide

_slope signal will be repiaced‘with a wooden fence. A wooden fence

will be adopted aiSo for the new boundary fence for economical

reasons. For the security fence, a metallic fence will be adopted

for appearance and endurance.
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9.1

9.2

9.3

(1)

CHAPTER 9 AIRSPACE USE

General

‘This éhapter discusses the airspace use for Chittagong airport after

the completien of the Phase I development. -

Alreraft Opefations Procedures

A precisioﬁ_approach procedure for runway 23 needs to be developed
by the installation of -ILS as'the‘mainzapbroach procedure. Runway 05

however, will remain basically unchanged. . The instrument approach

-procedure of NDB/ILS/DME and VOR/ILS/DME for runway 23 and standard

instrument departure are studied as shown in Figures 912.1 through
9.2.3.

Obstacle Lizitation Surf{aces

‘The obstacle limitation surfaces of Chittagong airport are shown in’

Figure 9.3.1.

' Runwax Strip

Various obstacles are. scattered on the runway strip as shown in

Figure 9.3.2. Thé'obstacles on the runway strip need-to be removed

in compliance with Annex 14, Aerodrome, ICAO excluding the

facilities to_be required for air navigation purposes. Removal of

some obstacles requires close coordination between CAAB and other

authorities concerned.
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Figure 9.2.1 NDB/ILS/DME RWY23
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_ o} 0.5 i
LIST OF OBSTACLES - : ‘ , : . _ T SCALE IN KILOMETERS
' _ UNIT @ 1 ) B ' :
R¥Y23 APPROACH SURFACE : _ - . SOUTHERN TRANSITIONAL SURPACE -
- - _ ~ [ ELEVATION DEGREE A i - ELEVATION |  DEGREE
NO | OBJECT : X Y ELEVATIOR | ©F THE OF . N0 | 0BJECT | x Y ELEVATION | OF THE " OF
L _ SURFACE | INFRINGENENT e - y SURFACE | INPRINGENENT
22 | TREE 3,853.84 | 865.58 16.10 41.68 11.12{© .25 | TREE 4,146.61 | 1,228.37 | 14.63 |  14.23 I 0.40
23 | TREE - 4,072.45 | 368.88 18.60 | 9.05 9.55 " 27 |LIGHT POST 3,348.67 | 1,160.68 10.28 5.13 5.15
24 [ TREE 4,198.18 {1,173.51 15.51 13.56 1.95 25 | POVER_POST 3,258.46 | 1,181.31 10.30 9.50 | - 0.90
T _ _ ' 30 | TREE - 3,064.41 [1,231.18 18.07 14.93 1.14
NORTHERN TRANSITIONAL SURFACE . , = - 33 | TREE . 7,657.40 [ 1,175.95 9.83 |  7.04 | .59
S 1 ELEVATION DEGREE 34 | WERELESS TONER 2,636.99 |1,714.16 | . 24.87 | i2.50 | - 12.47 |0
X0 0BJECT X Y- ELEVATION | OF THE oF 35 | VERELESS TOKER 2,573.74 | 1,717.68 |~ 20.8% 13.00 7.82
S L . - SURPACE INFRINGEHENT ~ |_37)TREE 1,926.31 | 1,263.73 72.83 | . 18.92] . 2.91
4 |TREE | 83743 ( -772.40 17.09 i5.12 1.97 ‘|38 [ XOSQUE 1,812.03 [1,189.06 | 12.35 _9.75 3.10.
5 | B.A.FRUDER BUILDING [1,254.27 | 833.08 6.80 6.09 0.71 | 39 | TREE 1,451.50 [1,17.28 10.17 7.1 .48
6 | RADAR_ANTERRA {1,3068.24 | 841.76 11.72 .97 | 8.80 | . { 40 | PONER POST . 601.74 | 1,200.52 13.72 |  13.38 0.34
8 | WIRELESS TOWER |2,269.33 [ 660.51 |  39.03 30.74 8.2 .
9 [ BUILDING B.A.F.  12,257.21 | 815.25 10.82 8.63 2.18] © RUNWAY STRIP - _
10 | LIGHT POST 12,325.82 | 8126.29 ~15.58 7.068° §.52] . - _ . T ELEVATION DEGREE
" 12.| FIGHTER HANGER |2,405.22 | 790.57.] - 15.96 12.16 3.80 | D OBJECT X Y | ELEVATION | OF THE Coor
13 | TREE 2,604.88.| 800.53 | 13.92 16.40. 3.52 | - » ' .1 SURRACE | INFRINGEKENT
14 | SQUADRAN BUILDING | 2,682.00] 827.83 | _ 11.30 | 6.50 4.89 - [T 7 {Fireine maveE 1,752.94 | 868.56 10.60 3.67 6.93
|16 | PONER POST -~ 12,983.81 | 814.25 9.10 8.44 0.66 - |L_1T | LIGHT POST 2,318.30 | - 874.52 14.87 3.67 11.20|©
17 [LIGHT POST ~~ — '13,124.18 | 845.38 9.37 | 476 5.11 " 15 | ARWS ANHU_BUTLOTNG | 2,805.58 | "872.32 .15 3.33 | - 1.82
19| TERMINAL_BUILDING 3,634.25 | 803.78 16.42 10.40 ] §.02] - 18 [TREE .~ 3,383.94 | 886.35 1  9.10 3.60 | 5.50 | ©
20 | ENGINEERING OFF. __ 13,757.82 | 840.57 | . 9.97| - 5.15 1.82 26 [WIND SOCK. 3,567.61 | 1,124.73 |-  12.38°] -~ 3.50 8.5 | @
21 | TREE H' 3,874.08 | _ 785.32 15,33 12.85 7.38 38 | SUB STATION BUILDING {3,315.60 11,131.031 ~ 7.96{  3.60 .36
' ' 31 |LIGHT POST 2,651.85 | 1,097.32 "7.68 3.33 1.35 | ©
NOTEl, "©” ndlcates obstacles whlch are not collapsable and protruding 32 | NDB_BUILDING —{2,637.29 1 1,102.85 6.38 333 3.05
38 | HIGH LAND . 7,500.51 [1,113.18 5.85 3.33 3.52
upon the limitation surface for the 150m wide ruinway strlp, and are : -
recommended to be sh1fted or removed with higher prlerlty
OTEZ Slope of the approach surface will be increased. fron 1750 to 1/40
in the llght of - Japanese standard for non-precision approach runway. : : o :
. . : ona face,
- in order to avoid the diversion of power transm1tt1ng 11nes under - : _ : _ Figure 9.3.2 {bstacles to Runway Str1p, Transiti nal Sur

the runway 05 approach surface. o _ : o _ : and Approach Surface

NOTE3, X and Y in the above table are based on the airport’coordinété.:
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{2) Transitional Surface

Obstacles infringing upon the transitional surface are concentrated
at the northern part of the runway as shown in Figure 9.3.2. These
obstacles shall be removed as far as practicable.

{3) Approach Surface

There are some trees infringing the approach surface of runway 23.
These obstacles shall be removed In accordance with the requirements
of precision approach runway.

As shown in Figure 5.2.5, power posts and a tree also protrude the
1/50' approach surface of runway 05. However, if this slope is
changed to 1/40 in accordance with Japanese standard, these
obstacles will be free from the approach surface. Because of the
following reasons, a 1/40 slope of approach surface is adopted for
the runway 05:

- Non-precision instrument runway 1s esftablished for the runway 05.
- The existing obstacles i.e. power posts and a tree do not produce
any operational frouble,
- The cost of the diversion for the power transmission line will be

saved by establishing an 1/40 approach surface.

(4) Inner llorizontal Surface

There are some obstacles such as the high tension transmission mast
(107.3m), at the northwest side and, the Marine Academy's Mast
{57.9m) and the factory (88.7m) at the eastern side of the airport
és shown in Figure 9.3.1. Obstacle lights have been instalied on
thése_structures. Therefore, additional measures are not required
in the implementation ef'the Project.
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10.1

10.2

CHAPTER 10 SUPPLEMENTARY CONSIDERATIONS
General

This chapter explains a study on aircraft noisc influence and land

use of the areca surrounding the airport.
Assessment on aircraft noise contours indicate that aircraft noise
control is necessary in the land use plan in order to harmonize the

airport with the surrounding area.

Aircraft Noise

Aircraft noise contours are calculated for the years 1989 {(present),
2000 (Phase I) and 2010 {Phase 1I) based on the conditions as
tabulated in Table 10.2.1. '

Figures 10.2.1 through 10.2.3 show the calculated aircraft noise
contours in Weighted Equivalent Continuous Perceived Noise Level
(WECPNL}. (For -details, refer to Attachment ¥ to Annex 16
Environmental Protection, Vol. I, Aircraft Noise, ICAQ.}.
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T

Figure 10.2.1 Aircraft Neolse Contours in 1989
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Table 10.2.1 Assumption on the Calculation of Aircraft Noise Contour

Item

Assumptions

Target Year

1989 (Present)

2000 (Phase I)

2010 (Phase 1T}

Traffic Pattern

See Appendix 10.1.

Flights

Ratio of RWY 05 35% 1 10% 10%
Runway Use | -
RWY 23 _65% 90% 30%
Runway Length 3,048 m 2,750 n 2,750 m
Glide Slope Angle - 3.0 degrees 3.0 degrees
Number of SIJ(F28) : 4 | WB(DC-10) : 4 | WB(DC-10) : 4
Daily Flights TP(E27) : 6 NB(B-737) : 2 NB(B-737) : 12
L Others 16 SJ(F28) ¢ 10 SJ(FZS) 5
' TP{F2T) : 10 TP{F27) ¢ 5
Others : 16 | Others 16
Total 26 Total : 42 Total 42
- i IR
Distribution of
T:00 - 19:00

;o 100%

Areas in which WECPNL is greater than 70 and im which appropriate

measures are required for land use will be total 2,400 ha in 1989

and 2,200 ha in 2000 and 2010.

than
2000
offs
will

~about 7.5 km to the west from runway 05 threshold in 2000.

‘which generate more noise than landings.

The area in 2000 and 2010 is smaller
that in 1989 because a larger area is projected on the sea In
and 2010 due to increased utilization of runway 23 for take-

WECPNL 70 contour

extend -about 14 km to the east from runway 23 threshold and

Villages

and staff housing area to the south of the airport wiil be within
the contours of WECPNL 75 and 85 respectively.

In case that the ratio of runway use of other Flights in 2,000

(Phase 1) is the same as that in 1989 (Present), the aircraft noisc

contours are estimatéd as shown in Appendix 10.2.

There will be no influence of aircraft noise to commercial and

residential areas of Chittagong City because they are further than 5
km from the noise contour of WECPNL 70.
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10.3

Land Use Planning. of the Area Surrounding the Airport

The existing land use plan of Chittagong'arca_was produced by

Chittagong Development Authority in 1961, and it 1s'under revision

at present, F1gu1es 10 2.2 and 10.2.3 in which 1961 land use plan
is included together with the future noise contours show that the
existing land use plan is not harmonized with the  airport

development because areas undet the approach surface of runway 23

and to the northwest of Lhe alrport were planned to be developed as

r651dent1al areas.

_Alrcraft noise tends to be a serious problem in improving the living

standard and eventually will preveht the social develdpmeht of the

-regioﬁ. Thefefqre}'it is desirable to establiSh'a land use plan to

provide . guldance on _the location of facilities without possible
noise probiems in the future.

General guidelines for improvement works for existing facilities and
land use planning in relation to aircraft noise in Japan are shown

for reference in Tables 10.3.1. and 10.3.2.

Table 10.3.1"Improvement Works for Existing Facilities in Japan

Level of WECPNL | -~ Works
More than 75 Nolse proof works for existing Tesidences

: and countérmeasures to the jamming to
television will be promoted.

More than 90 Relocation of ex1st1ng res;dences will be
. compensated.
More than 95 Relocation of- ex1st1ng reszdences ‘will be
compensated.

Relocated residences w111 be convelted
- into green areas as buffer 4ones to
aircraft noise. :
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‘Table 10.3.2 Land Use Planning in Japan

Level of WECPNL ~Land Use

More than 75 Construction of new residences, etc. will
be resiricted by imposing compulsory noisc
proof works to new facllities.

More than &0 Construction of new residences, efe. will
not be permitted.
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11.1

11.2

11.3

{1)

CHAPTER 11  PROJECT IMPLEMENTATION SCHEDULE AND COST ESTIMATES
General

This chapter explains the project implementation schedule and cost
estimates based on the preliminary design for the Phase I

developrent as described In Chapter 8.

The project cost is estimated to be 1,693.7 million Taka and 105.5

million Taka in Phase I and II respectively.

Project Implementation Schedule

The project implementation schedule for the project ié indicated
in Table 11.2.1.

Project Cost.Estinates*

Assumptions of Project Cost Estimates

The estimated costs are based on the following assumptions:

a) Construction cost is estimated based on the unit construction

prices existing in 1989.

b) Exchange‘rates are fixed at US$1.00 = TK.32.2 = ¥140,

- ¢) The following facilities which will be constructed and/or

supplied'by other related authorities are not included in the

cost estimates.
- Fuel farm
- Airlines’ GSE maintenance garage.

—: Airlines' ground service eqﬂipment

d) Foreigd currency portion of the preject cost inciudes the
following items:
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e)

)

g) 

Procurement cost fdr-the*impoftéd'materials and equipment
Procuremeént cost for the imporied construction eguipment
The géneral expenses and profit for the foreign contractors

~and engineering firms

Wages for foreign staff

Bangladesh currency portion of the project cost includes the

following items:

Operation cost of the construction equipment including fuel
and lubricants

Procurement costs of the construction materials which are
available in Bangladesh such as aggregate and others
Transportation costs for procured materials and labors
employed in Bangladesh - '

The contractors' expenses and profits, for both foreign and

local, for the amounts'paid in Bangladesh currency

Wages for Bangladesh laborers
Contingencies are estimated to bé‘about 10% of the sum of the
total cost of construction works, soil invetigation and

topographic survey and engineering services cost.

Price escalation is not considered in this estimation.

Project Cost for Phase I and IT Pevelopment

The prbject cost required for the_Phase I and II development is
estimated to be 1,693.7 million Taka and 105.5 million Taka
respectivily.  The break down of the project cost are shown in Table

11.3.1 and Table 11.3.2.

This cost includes so0il investigation, tfopographic survey,

‘engineering services and physical contingencies.
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' (3)  Study for thé Reduction of Project Cost for Phase I Development

The_possibility of ‘the reduction of the project_cost for Phase I
development is studied for reference_in orderdto,peduce an initial
investment. The following work items can be eliminated from the

Phase 1 project by the reasons deseribed helow.
a) Widening of paved runway shoulder

The cost of_widening work dfvpaved runway shoulder from 2.0 m to
7.5 m can be eliminated from Phase 1 project. This work is
judged not to be urgent bégause of infrequent operatiopns of large
aircraft. '

b) Airport Maintenance Building
The cost of new airport maintenancefbuilding can be eliminated
from the Phase I project underAthe'conditionlthat the existing
maintenance building on the south of the runway will be utilized
in Phase I development. '

¢) Incinerator

Incinerator cost is eliminated under the condition that the solid

waste will be disposed or burned in the vacant area of the airport.
d) Land Acquisition
The cost of the additional land acdﬁisition for future extension

of runway 250m to the west and for construction of parallel
taxiway is eliminated from the project cost.

The reduced project cost is shown in Table 11.3.3. :Acqording to the
above_consideration, the project cost was reducted by 25 million

Taka.
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Table -11.3.1 Estinated Projéct Cost for Phase I Development

Ex¢hange Rate : US$ 1.0 = TK.32.2 = YEN 140 ( As of May 1989 )

“Cost estimated based on 1989 price - { Unit ; L, 000 TK)
: ' Bangladesh Foreign
ltem | Portion Portion. Total
Civil _ ] : : : o :
Runway Overlay and Turnaround 39,900 199,200 239,100
Taxiway N o 8,200 25,100 31,900
Apron - 18,200 73,700 | 91,900
Terminal Road and Car Park 15,000 | 61,600 76,600
Access Road 5,200 9,200 14, 400
Earth Work _ o4, H00 8,100 | 62, 600
Drainage . ' 4,000 4, 400 8,400
Miscellaneous : ' 3,800 4,400 8,300
~ Sub-Total : 146,900 386, 300 - 933,200
‘Architectual Works - .
Passenger Terminal Building 58,600 136,600 194, 600
Cargo -Terminal Building . . 18, 500 35,900 | 54,4060
Administration Building and 21,500 41,100 | - 62,600
Control Tower
Power House 2,600 4,800 7,400
‘Fire Station - . 2,300 4,300 §, 600 .
Airport Maintenance Building 1,300 3,200 4,500
“Sub—Total . o 104, 800 225, 300 330,100
Air Navigation Systems ' . ) o N
Radio Navigation Aids : . 2,800 1317, 500 140, 300
ATC and Communication - 1,600 80,000 81,600
Aeronautical Ground Lights 13,300 156,100 169, 400
Meteorological Systen 1,000 42,600 43, 600
Sub-Total. - 18,700 116, 200 434, 900
Airport Utilities _ _
Power Supply System - 1,700 57,500 | 59,200
Water Supply System - - 700 4,800 5,500
Sewage Treatement System and 4,600 13,800 18, 400
Incinarator ' ' _ |
Publiec Télecommunication 200 . 4,300 4,500
_Sub-Total - . - 7,200 80, 400 87, 600
Total of Construction Cost | 277,600 | 1,108,200 | 1,385,800
Bngineering Services : - 35,100 87, 600 122, 700
Land Acquisition and Compensation 31,200 0 31,200
Contingency - - o 34,330 119, 580 153,870
Total of Project Cost _ |7 378,290 | 1,315,380 | 1,693,670 |
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Table 11.3.2 Estimated Project Cost fdr Phase 11 Development

YEN 140 ( As of May 1989 )

llfﬁ

Exchange Rate : US$ 1.0 = TK.32.2 =
Cost estlmated based on 1989 price { Unit : 1,000 TK)
Bangladesh | Foreign- :
ltem Portion Portion Total
Civil L B p
Runway Overlay and Turnaround 0 D 0
Taxiway 0 0 0
Apron . 0 _ 0 0
" Terninal Road and Car Park 700 2,800 3,500
1 dccess Road e 0 0 0
Barth Work 100 300 |- 400
Drainage. - 300 900 1,200
‘Miscellaneous 100 300 400ﬂ
1 Sub-Total 1, 200 4, 300 5,500
4 Architectual Works o
-Passenger Terminal Building 12,400 26, 000 38, 400
Cargo Terminal Building 13,000 25,800 sa,agg#
Admlnlstratlon Bu11d1ng and 0 0 0-
Control Tower 0 0 - 0.
Power House . 0 0 0
Fire Station:- : 0 0 0
| Airport Malntenance Bu:ldlng 0 0 0.
Sub-Total | 25,400 51,800 117, 200-
Air Navigdation Systems | ' . .
Radio Navigation Aids 0 0 0
| ATC and Communication 0 0 0.
Acronautical Ground Lights 0 B 0 0 |
Meteorological System [ 0 0
Sub~Total ' 0 .0 0
Airport Utilities _ : , o
Poyer Supply Systen 200 ©5, 800 6,000
| Water Supply Systen : 100 500 600
Sewage Trealement System and 700 .2..300 3,000
incinarator N ' .
| Public Telecommunication 0 400 - 4007
Sub-Total ' 1,000 g, 000 10,000
Total of Construction Cost 27,600 ] 85, 100 | 92,700 .
Engineering Services o 1,800 1,400 3,200
Land Acquisition and Compensatlon 0 - 0ol o0
Contlngency 2,940 G'QEQﬁ. ;-9,5@@:
Total of Froject Cost $2, 340 73,150 | 105,490 |



Table 11.5.3 Reduced Project Cost for Phase I Development

Exchange Rate : US$ 1.0 = TK.32.2 = YEN 140 { As of May 1989 )

Cost estimated based on 1989 price ( Unit : 1,000 TK)
. Bangladesh Foreign
: Ttenm . Portion Portion Total
Civil - . o
¥ Runway Overlay and Turnaround 33,900 193,400 227,300
Taxivway - | 6,200 25, 700 31,900
Apron ' _ 18,200 78, 700 91,900
Terminal Road and Car Park 15,000 61,600 76,600
| Access Road | 5,200 9.200 | 14,400
Earth Work 54,500 8, 100 62,600
Drainage 4,000 | 4,400 8,400
Miscellaneous - | 3,900 4,400 | 8,300
Sub-Total 140, 900 380, 500 921,400
|‘f'n"chltectual Works :
Passenger Terminal Building 58,600 136, 000 194,600
Cargo Terminal Building 18, 500 35,900 | 54,400
Administration Building and 21,500 41,100 62,600
Control Tower )
Power House 2,600 4,800 7,400
Fire Station - ] 2,300 4,300 6,600
* Airport Maintenance Building 0 0 _ 0
| Sub-Total | 103,500 222, 100 325, 600
Air Navigation Systems . B B
LV'Radi0 Navigati0n Aids _ ~Z,800 131,500 140, 300
ATC and Communication S 1,600 80,000 | - 81,600 |
Aeronautical Ground Lights 13,300 156,100 169,400
Meteorologlcal System 1,000 42,600 43,600
~ Sub-Total 18,700 416,200 434, §934
Airport Utilities B | B
| Power Supply Systenm 1,700 57,500 59,200
Water Supply System 100 . 4,800 5,500
% Sewage Treatement System and 4, 300 13,000 17, 300
Incinarator '
~ Public Telecommunication 200 | 4,300 4,500
Sub-Total . B 6,900 19,600 86,500
Total of Construction Cost ' 270,000 | 1,098,400 [.368,400_
nggxneerlng Services - ' 35,100 N 87,600 122,700
L and Acqu151t10n & Compensatlon 26,000 0 26,000
Contingency 33,110 118,600 181,710
Total of Project Cost . 364 210 1,304,600 1,668,810

NOTE : (%) indicates the item of which cost is reducted from
the original case shown in Table 11.9%.1
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12.1

CHAPTER 12 ECONOMIC AND FINANCIAL ANALYSES

General

Economic. and financial analyses ' are carried out on the

_developmenf of Chittagong Airport. In the economic analysis,

the Project is evaluated from the viewpoint of its contribution
to the national economy. Financial analysis is carried out to

study the financial viability of the Project.

In this Stﬁdy, Phase I and Phase II developments are regarded as
an aggregated investment to  produce economic benefits and
financial revenues. Maost of the investment involved in the
airport development is concentrated in the initial stages due to
the poor condition 'of existing facilities. Only partial
expansion of the facilities, i.e. passenger terminal building,
cargo terminal building and car park is required for Phase II
development while the benefits ~and revenues will gradually
increase in accordance with an increase in air traffic demand.
1f the airporf development 1is evaluated for the two phases
respectively, the viability of Phase I development will be

underestimated and that for Phase II development overestimated.

Since the airport development is planned on the premise that
minimum facilities will be constructed in Phase I development
with succeeding expansion work, Phase II development should be
regafdéd as a deffered part of Phase I development. It 1is
therefore necessary to evaluate the feasibility inclusive of

Phase T and Phase 11 developments.

A case with IOnly Phase 1 development 1is evaluated in a

sensitivity analysis,
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12.2

12,2.1

12.2.2

(D

Bconomic Analysis

Standard Coaversion Factor

The economic analysis evaluates all inputs and outputs for a
project at econoﬁic prices because existing market prices -are
influenced by various kinds of mﬁrket distortions such as import
and. export taxes and subsidies. . In Bangladesh, the Little~
Mirrlees method is used in the economic analyses. In this
method, all values -0of project inputs and outputs are expressed‘

in terms of international/border price equivalents.

The Planning Commission has fEComm@nded the use of the following
Standard Conversion Factor (SCF) to attain economic prices and

it is also used in this study.

Standard Conversion Factor (SCF) = 0.82%

‘Source *: "Manual of -Instructions For = Submisgsion of
Development Projects on Project  Proforma (PP)
Whose Benefits can be Quantified™,

Planning Commission, July, 1988

Economic Costs of the Project

Construction Cost

“The annual disbursement schedule of the construction costs for

Phase I and Phase IX developments:aré indicated in Table 12.2.1
in accordance with the implementation schedule in'Tablg'll;E;l}
The local portion of the construction cost - is converted from -
financial price_to economic price by multiplying the Standard

Conversion Factor of 0.82.
The total construction cost at economic prices is valued at

1;725 million TK., which 1is 96% of the total cost at the

financial price.
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Table 12.2.1 Disburseﬁent Schedule of Investment Costs

(Unit: 1,0001K)

Ltem Year 1991 | 1992 | 1993 | 199 fggaigti; (Phase 1py|  Total
Foreign Currency | 143,900| 437,080| 377,500 356,900| 1,315,380 73,200 |1,388,580
Local ?inan;ial 85,200] 161,100 97,390| 34,600 378,290 32,300 410,590
Curreﬁﬁy Economic 69,864 132,102 76,860, 28,372 310,198 26,486 336,684
Total Economic Cost{ 213,764] 569,182{457,360{ 385,272/ 1,625,578 99,686 1,725,264

After the construction of Phase I facilities, the following
costs will be incurred -every 12 years 1in vreplacing air

(2)

navigation equipment which accounts for 707 of the construction

cost pf the air navigation systems work in Phase I development.

Foreign currency

" Bangladesh curreﬁcy

ro291,
: 10,

Operation and Maintenance Costs

Operation and maintenance costs

material and eguipment costs.

a) Personnel Cost-

394
734

inc lude

personnel

(thousand TK)
{thousand TK)

cost

and

Expansion of the terminal area and. the introduction of
modern equipment such as the imstrument landing system
plammed in -the Project will require additional staff for

their operations and maintenance. The total number of CAAB

~-staff at Chittagong Airport is estimated to increase from

the present 196 persons to 2350 persons in Phase I
development and to. 265 persons in Phase II development.

Therefore, the number of additional staff for Phase I and

Phagse 1I deﬁelopments are 54 and 69 persons respectivély,

(Refer to Appendix 12.1).
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b)

Additional personnel cost required for the development of
Chittégong Airport is calculated by multiplying the number
of..additidnal staff 'by' an average_rsalary at Chittagong
Airport (4,000 TK/mOnﬁh inclu&ing general administration
cost) . as shan in Table 12.2.2. The average salary is

assumed to increase at the same rate ‘as annual Per Capita

GDP.,
Table.12.252 Additional Personnel Cost
Year ' :
Item . - - 1995 2000 2005 2010
No. of Additional R e
po- 2 54 6 | 69 |69
Cost per Person. 4530 | 5,050 | 5,650 | 6,320
-per Month (TK) o1 e ! !
Personnel Cost | . T ;
L e oomy| 20935 | 3,272 | 4,678 | 5,233
Economic Cost -
(1,000mR)| 20407 | 2,683 | 3,836 4 4,291

Material and Equipment Costs

The additional material and equipment costs reguired for the
operations and maintenance of the facilities in Phase 1 and
Phase II developments are estimated by the following method

and shown in Table 12.2.3,

Civil and Building : l%zdf'cdﬁstruétidn'dost for civil
Facilities : and architectural works
: 5% of equipment cost for air navi-

Equipment
: . gation systems, airport utilities

and fire fighting vehicles
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Table 12.2.3 Annual Costs for Material and Equipment

(Unit: 1,000TK)

frem '=Y§ar | 1995 | 2000 | 2005 | 2010

Civil and  Foreigﬁ currency 6,116 | 6,116 | 6,677| 6,677
g:iigiiﬁes Local Gurrency 2,064 | 2,064 | 2,282| 2,282

Sub Total 8,180 | 8,180 | 8,959 8,959
Foreign Currency | 24,830 | 24,830 | 25,280 | 25,280
Equipment | Local Currency 1,062 1,062 |. 1,103} 1,103

| Sub Total 25,892 | 25,892 | 26,383 | 26,383
Grand Total 34,072 | 34,072 | 35,342 35,342
12,2.3 Project Benefits

(1)

Benefits to be Quantified

The development of Chittagong Airport will offer various
benefits to the mnational and regional economy. In this Study,
the following benefits and disbenefit are quantified and

evaluateds::

- Benefit due to accommodation of overflowing domestic
passengers,

- Benefit due to accommodation of overflowing international
passengers, '

- Benefit due to accommodation of overflowing foreign visitors,
- Réductionﬂof flight connecting time in Dhaka,

- Reduction of passenger processing time at the airport,

~ Benefit due to accommodation of overflowing air cargo,

- Benefit due to accommodation of possible diversions from ZIA
to Chittagong Airport,

- Reduction of aircraft operating costs by introduction of
larger aircrafr,

- Benefit due to introduction of Instrument Landing System (TLS)
~ and ' o '

- Disbenefit due to longer access to the new terminal.
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(2)

Definition of ™Withouk Project Case"

This Project is designed to expand the air transport services at
Chittagong.Airpoft by redeveloping the existing airport. Hence
the "without project case" is specified as the maintenance of
the existing ‘airport in the present condition with minimum

maintenance and replacement.

In the “without project case", it is next necessary to determine

“the capacity of the existing Chittagong Airport with the present

condition. The existing international and domestic terminal

) buildings have already reached their capacities-as evaluated in

Section 5.3. Therefore it is assumed that in the ‘without
project case”, the traffic will remain constant at the present

level.,

The overflowing ‘traffic which cannot be realized in the "without
project case” is estimated as the difference between future air
traffic demand and the existing airport capacity, i.e. the

present traffic volume.

Future air traffic demands, the existing airport.capacity and

the volume of overflowing traffic are presented in Table 12.2,4.
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Table 12.2.4. Volume of Overflowing Traffic

1987
;\“‘“ _Year Present 1995 2000 2005 2010
Outéf\\\\\\\ﬁx\, Capacity
Domestic Passengers
Chittagong 106,000 161,000 195,000 | 234,000 283,000
'~ Dhaka = ( 55,000) | ( 89,000) | (128,000} | (177,000)
Chittagong 3,000 4,000 5,000 6,000 7,000
~ Cox's Bazar ( 1,000} ( 2,000)| C 3,000} ( 4,000)
. rotal 109,000 | 165,000 | 200,000 | 240,000 | 290,000
ota ( 56,000) | ( 91,000) { (131,000) | {181,000)
International Passengers _ ‘ o '
Chittagong . - 5,000 51,000 77,000 | 107,000 | 140,000
- Via ZIA ( 30,000) | (56,000) | ( 85,000) | (119,000)
Chittagong 50,000 74,000 | 100,000 134,000
: ~ Middle East - ( 29,000) | ( 53,000) | ( 80,000) | (113,000)
(Direct flights) _
Chittagong 17,000 40,000 61,000 84,000 | 113,000
. ~ Calcutta ( 23,000 | ( 44,000) | ¢ 67,000) | ( 96,000)
(Direct flights)
Chittagong 19,000 28,000 39,000 53,000 .
3 - Bangkok - ¢ 11,0000 | ( 20,000) | { 31,000) | ( 45,000}
(Direct flights) ' _
Total 67,000 | 160,000 | 240,000 | 330,000 | 440,000
° ' ( 93,000) | (173,000) |(263,000) | (373,000)
Domestic Air Cargo
Chittagong. 272 490 784 980 1,274
~~ Dhaka ( 218) ( 512) ( 708) (1,002)
Chittagong 6 10 16 20 26
~ Cox's Bazar |’ _ ( 4) ( 10) ( 14) (  20)
. ' 278 500 800 1,000 1,300
. Total ( 222) | ¢ sz | ¢ 722) | (1,022)
International Air.Cargo {(Unit: ton)
Chittagong - '
= via ZIA ' . _ _
- Middle Fast 270 3,000 6,500 8,800 11,600
- Calcutta ¢ 2,730) | ( 6,230) | 8,530) |( 11,330)
- Bangkok : .
Toksl 270 3,000 | 6,500 8,800 11,600
( 2,730) {( 6,230) {{ 8,530) |( 11,330)
Note, Upper: Air traffic deménd r |

( ): Overflowing traffic
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(3) Unit Benefit in Monetary Terms in "With Project Case"

a) Time Value of Bangladeshi PaSSéﬁgers

Thé_time‘value'necessary for- the estimation of benefits is
caleculated basad on the results of the traffic survey
conducted by the Study Team at Chittagong Airpert in December
1988, ' '

" According  to  this survey, the average anunual income of
Bangladeshi domestic and internatiomal passengers were

estimated at 188,200 TK and 110,700 TK respectively.

Tﬁe_time yalueé-per hour are calculated assuming the average
anmbal working thours of 1,920 hours (8 hoursfday x 20

days/month x 12 months) and. shown below:

Domestic? Average annual income (188,200 TK)/
‘Average anntial working hours (1,920 hours)

= 98.0 TK/hout

International: Average annuéi incbme'(IIO,TOO TK) /
Average annual working hours (1,920 hours)

= 57.7 TK/hour
Furthermore, these time values are assumed to increase at the
same. rate as Per  Capita GDP along with the economic

dévelopment of the country.as_présented in Table 12.2.5.

Table 12.2.5 Time Value of Bangiadeshi Passengers

c Year | 1995 | 2000 | 2005 | 2010
ategory v : 4
Domestie Passengef . L inn : - .
(TK /hour) o 10 123.7 | 138,41 154.9
‘International Passengef S o TR I
(TK /hour) 65'3- 72.8. 81f5 91.2
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b) Foreign Bxchange Earning

The time saving benefits are quantified only for Bangladeshi
passengefs, and those for foreigners are not included in the
project benefits. Instead, the increase in foreign exchange
earnings from foreign visitors in Bangladesh in "with project
case" . are quanfified' as the project benefit from foreign

passengers.

According to the information from the Bangladesh Parjaton
- (Tourism) Corporation, foreigh exchange spent by foreign
tourists in Bangladesh is US$128 (= 4,122 TK) per person on

an average.

(4) Estimation of Project Benefits

a) Accommodation of Overflowing Domestic Passengers

In  the 'without project case", overflowing " domestic
passengers cahnot satisfy their desire for air travel,
Overflowing.Bangladshi.passengers will have to utilize other
transport wmodes, The implementation of the project,
therefore, will provide benefits to the overflowing
passengers by enabling the wutilization of air transport.
This benefit will be evaluated by their willingness to pay.
The willingness to pay for air trip of overflowing passengers

is estimated by the following formula:

U MWIP = (Co + V x To) -~V x Ty

Where, WIP Wiiliugness'té pay for air trip
Co : Fare of alternative mode
To : Travel time by alternative mode
Ty Travel time by air
V- : Time value of air passenger
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The accommodation of 9Ver£10ﬂing;.f0reign passengers on
~ domestic routes will lead to fofeign. exchange - earnings for
Bangladeshi economy. .The earne& foreign exchange is
equivalent to the airfare and airport tax minus the fare of

alternative transport wodes.

The benefit due to accommodation of overflowing domestic
passengers is shown -in Table 12.2,6. = . The detailed

calculation is presented in Appendix 12.2.

Table 12,2.6 Beneflt Due to the ACCommodatlon of |
Overflow1ng Domestlc Passengers

(Unit: 1,000 TK)

" Year 1995 2000 2005 2010
oute oo S '
Chittagong - Dhaka 47,617 | 83,205 | 129,825 | 195,295
'~ Cox's Bazar | 333 735 | 1,223 1,809
Total ) : 47,950 | 83,940 | 131,048 | 197,104
At Ecomomic Price | 39,684 | 69,424 | 108,312 | 162,804

Note: See detail -in Appendix 12,2 .
b) Accommodation of Overflowing International Passengers

In the "without 'pfoject' case'y the overflowing Bangladeshi
passengers will go from Chittagong to foreign countries using
Zia Internationél'&irport in' Dhaka. The willingness to pay

for the‘air'trip from.Chitﬁagong to Dhaka is the benefit.to.
the  overflowing passengers and estimated in the same way as

Bangladeshi domestic passengers.

With regard to thé"overflbwihg foreignr passengers, it is
assumed that about 207 of forelgn passengers w111 give up
their travel unless the air transport services at Chlttagong
Alrport are avazlable, and that the remaining 807 will v131t
Bangladesh regardless of availability of air Lransport

garvices.,
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The - rate of 20% is determined by applying the share of
ﬁourisuy purpose visitors in the total foreign visitors to
Bangladesh since the availability of air transport is

essential in particular for tourists.

The amount of airfair paid to Biman Bangladesh Airlines by
the above 20% of foreign passengers in "with project case"
will be additional income to 'Bangladesh and part of the
Project benefits. _ Foreign exchange earnings from foreign
passengers which will inecrease in 'with project case' are

estimated in the next section c¢).

Benefits due to accommodation of overflowing international
passengers are Summarized"in Table 12.2.7. The detailed

calculation is shown in Appendix 12.3,

Table 12.2.7 Benefit Due to Accommodation of
Overflowing International Passengers

(Unit: 1,000 TK)

Year 1995 2000 | 2005 2010
Route _

Chittagong - via ZIA 19,646 | 38,562 | 61,859 91,797

Chittagong -
~ Middle East 48,498 | 95,227 | 154,369 | 235,319

Calcutta

- Bangkok

Total 68,144 (133,789 | 216,228 | 327,116
At Economic Price 58,761 115,021 | 185,370 | 279,634

Note: See detail in Appendix 12.3

¢) Benefit due to Accommodation of Foreign Visitors

‘The implemgntation of the Project will. increase foreign
exchange earnings from the foreign international passengers
 who will be induced by the ﬁnrestricted international air
,transpOrt services at 'Cﬁittagong Airport. This portion of
‘foreign'passengeré is estimated to be 20% of the total number
of foreign international passengers at Chittagong Airport as

aforementioned; and the benefit is calculated by multiplying
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the number of induced .visitors by. the average foreign

exbhaﬂge expenditure of Us$128 (= 4,122 TK) per person.

The estimated increase in foreign exchange from foreign

visitors is presented in Table 12.2.8,

Table 12.2.8 . Benefit Due to Accommodatlon of
Overflow1ng Foreign Tourists

o Year 1995 2000 | 2005 | 2010
Ttem
No. of Overflowing | | . |
(1) International Pax. _ 93,000 | 173,000 363,900 373,000
Tl No, of Oﬁérflowing o o 7 _
|- (2) TForeign Visitors - ’ 23,250 | 43,250 | 65,750 | 93,250
© Ewmb. + Disemb, (1) x 25% : -
No. of Induced Foreign
(3) ot s e 2,395 4,325 ] 6,575 | 9,325 |
4y Foreian Bxchange 9,584 | 17,828 | 27,102 | 38,438
7 (1,000 TK) - (3) x 4,122 o 72%% 3O VS 5%

d)

Reduction of Flight Comnecting Time in Dhaka

By using direct flights, international passengers from/to

Chittagong will be able to save connecting time necessary for

. transferring from domestic flights to international flights

and vice versa. at Zia International Airport.

The present S-hours avérage cottnecting timé-will-be éaved,in
the "with project case'". :Thié'béﬁefit3 however, will only be
enjoyed by Bangladeshi passengers thhln Lhe capac1ty of the
existing a1rport_ and  will not "exist “for the _overflow1ng
Bangladeshi . passengets because they w111 travel between
Chittagong and Dhaka by other: modes in the "without project

case'l.

The  number of Bangladeshi passengers-whé‘will shift to new

Cdirect flights is estimated as follows:
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Total No. of exlst1ng 1nternat10na1 passengers H @7;000*

Future share of new direct route 1 43%%
{to Middle East and Bangkok)

- 8hare of Bangladeshi international passengers 75%%%

No. of Bangladeshi who will shift to direct flight
= 67,000 x 0.43 x 0.75 = 21,600

*: " Refer to Table 12.2.4
*%; TFrom the result of traffic survey

Table 12.2.9 Benefit Due to Reduction of Flight Connecting Time

No. of Bangladeshi o Amount
' : passengers Time Saving | at Economic
Year © (In WOP Case) -1 Value time Price
Chittagong ~ Middle East | {TK/hr) (1,000 TK)
Chittagong - Bangkok B ¢
(1) (2) (3 (1)x(2)x(3)
x 0.82
1995 21,600 65.3 | 5 hrs 5,783
2000 21;600 72.8 5 hrs 6,447
2005 21,600 81.5 | 5 hrs 7,218
2010 21,600 91.2 5 hrs 8,077

~e) Reduction of Passenger Processing Time at Airport

Passenger processiﬁg: time at the airport is assumed to be
reduced by 0.5 hour per passenger by the introduction of
modern  and effiéieht paésenger and baggage Thandling
equipment, compared with the cohgested existing terminal in

the "without project case".

This benefit will also be enjoyed by Bangladeshi passengers
within the capacity of the existing airport because the
‘overflowing portion of Bangladeshi paesengers will use other

transport modes in the "without project case'.

The expected ztime_ saving. benefit to the Bangladeshi

"

assengers in the "without project. case" is calculated as
p g L L proj |

summarized below:
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Table 12.2,10  Number of Bangladeshi Passengers
in "Without Project Case"

Cateeor thal_passengers._ Share. of Banglédéshi
AteBOTY | (In WOP Case)® Bangladeshl** passengers
Domestic 109,000 - 0.90 98,100 | (66.1%)
Int'l 67,000 1 0.75. 50,300 | (33.9%)

Total 148,400
Note, ¥*: Refer to Table 12.2.4 ‘
#%: From the result of traffic survey
Weighted Average_Time Values _ o
Year 19955 (0.661 x 110.9) + (0,339 x 65.3) = 95.4 TK/hr

20003 (0,661 x 123.7) +:(0,339 x 72.8) = 106.5

2005; (0.661 x 138.4) # (0.339 x 81.5) = 119.1

20103 (0.661 x 154.9) + (0.339 x 91.2) = 133.3

Table 12 2.1l Benefit Due to Reductlon of

Passenger
" Processing Tlme at Alrport
Item Year 1995 2000 2005 | 2010
(1) Time Value (TK/0.5hr) 47.7 53.3 59,6 66,7
(2) No. of Passengers 148,400 143 400 | 148,400 | 148 406
(Bangladeshi) ? S ? ’
Time Benefit (1,000TK)} . o '
(3) () x (25 | 7,079 7,9;0. _g,sgs 9,898
At Economic Prices . ' S
(4) (3) = 0.82 5,805 6,435 . 7,253 8,116

£) Accommodation of Overflowing Air Cargo.

The commodities transported by air afe*high'vaiuénﬁerishables'
or high technology consumer goods. .ﬁdny air Eérgoes may not

be moved at all unless air transport services are available

because alternative land~ tranépdrt .may damage sensitive
machinery or ‘foods, _TﬁéféfOre;_ in” the w1thout progect
case", overflowing air cargo demand is ﬁot'consldered at all.
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In this situation, it is considered reasonable to use
willingness to pay of cargo shippers for the estimation of

the benefit,

.Ac'cot.“ding to the information from Biman Bangladesh Airlines,
the total freight in 1985/86 was estimated at 17,590 ton and
coxfresponding revenue from freight transportation wasg about
497 million K, Therefore, average fare per ton is estimated
at 28,300 TK, Since the willingness to pay is higher than
the fare, the willingness to pay for air cargo is estimated
by a_pp'lyi_ng t‘né same ratio of willingness to pay to air fare
as in the case of Bangladeshi air passengers {(willingness to
pay/air fare = 1.35(*)) and valued at 38,000 TK/ton (= 28,300
x '1.35). This value is probably a_.conservative estimate
Vbecause the value of air cargo is usually high and many air
cargoes may not be moved by other tramsport modes. Applying
this ~ value of willinguess pay, the benefit "~ due to
accommodation of overflowing air cargo is calculated as shown

below:

Note *: Tor Chittagong - Dhaka route, m 1995, Railway Fare
' 256 TK + Time Value 95.4TK/hr x (Time by Railway

8.25 hrs ~Time by Air 2.25 hrs) = Willingness to
pay 828.4 TK. Willingness to Pay 828.4 + Air fare
615 = 1.35
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Table 12.2,12 Benefit Due to Accommodation
of Overflowing Air Cargo

R | | - _ (1,000TK)
“‘““”““‘f=‘;ﬁi§% Year 1995 | 2000 2005 | 2010
Item _ : : o :
0verflowing Air Cargo (ton}
| Domestic Air Cargo_- _K - 222 - 529 o722 1,022
International ¥ 2,730/2.| 6,230/2 | 8,530/2 | 11,330/2
(1) | Total 1 1,587| 3,637| 4,987 6,687
. Avefége Willingnesé to Pay ‘ o .
(2) (TR fton) e , | 38,000 | 38,000 38,000 | 38,000
. Total.ﬁéﬁefit ) R R :
.(3) (1,000 TK) (1) x (2) . 60,306 | 138,206 | 189,506 .| 254,106
S At Eeoﬁomic Priééé‘ E . '
(4).1(3) - 0.89 o 49,451 | 113,329 | 155,395 | 208,367

Note *: Half of the benefit is assumed to belong to Bangladesh and

rest of half flows ‘out to foreign countries in case of
international air :cargo. : :

 g) Accommodation of the Possible Diversions From ZIA to

Chittagong Airport

The devélopment of Chittagong Airport as an alternate to Zia
International. Airport in Dhaka will enable it to accommodate

aircraft diverted from ZIA in case ZIA is not serviceable.

The disbenefits of diversions to neighbouring countries which

will be avoided in the "with project case' are:

- Extra foreign exchange loss for the landing charge that
should 'be paid by Bangladesh Biman to the airport
authorities of neighbouring countries,

- Time loss to Bangladeshi passengers for waiting at a
diverted airport until ZIA recovers its operations. '
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However,; the latter disbenefit is considered to be ,more or
less the same whether the aircraft will divert to Chittagong
Airport or to other foreign airports because the passengers
whose final desﬁinétions"is Dhaka have to ‘wait also at
Chittagong Airporf. - Therefore only. the benefit of saving
foreign exchange loss is estimated based on the forecast of
diversions from 2IA in the Section 3.9 and the landing charge
of 74,000 TK for PC-10 éircraft at Calecutta Airport to which

most plane were diverted in the past.

Results of Dbenefit calculation are presented in Table

12.2.13.

Table 12.2.13 Benefit Due te Accommodation of Possible
Diversions from ZIA

Year 1995 | 2000 [ 2005 | 2010
Item
(1) zévisioqs to Chittagong. SRR 14 16 18
irport :
Biman's Diversions - ‘
(2) (1) x 50% o 6 7 8 9
Landing Charge at Calcutta :
(3) (TK /Landing) 74,000 74,000 | 74,00 74?000
- Foreign Exchange Saving : :
(4> (1,000 TR) _ 444 5318 592 666
(2) x (3)

Note, (1)t Refer to Table 3.9.6

(3): Assuméd as the same landing charge at Wew Delhi
Airport

h) Reduction of Aircraft Operating Cost by the Introduction of

iarger Aircraft

 'WiEh“Ehe development of Chittagong Airport, larger aircraft
such-as DC-10 aircraft will be able to operate.at Chittagong
‘Airport. 'Intfodﬁc;ion'of larger aircraft will reduce tﬁe
operating cbéts. per ~ passenger kilometer and benefit

Bangladesh Biman Airlines,
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The ‘present .average .unit costs for aircraft operation are

estimated as follows:

Aircraft Type Unit Cost for Operation

8J/TP L 2,45 TK/passenger *km
NB’ S 2.00

- WB S . - 1.80

Source: "Annual Report 1985 - 86" of Biman Bang ladesh
“Airlines and'opetating cost data from other

airlines.

Note,  SJ/TP: Small Jet/Turbo Prop., F-28
NB : Narrow Body, B~737
WB 1 Wide Body, DC-10

The benef1t due to- the introduction of larger aireraft is
estimated based on the forecast of annual aircraft. movement
in Table 3.7.1 and applying the above' unit costs,. This
benefit 1s quantified for. aircraft operatlons correspondlng
to passenger demand within the_gxlstlng allgqpt capacity and
nmot to the overflowing passenger ‘demand_ as overflowing
passengers will use other transport modes in the ."without

project case'

The results of the benefit calculatién. are summarized in
Table 12.2,14. Detailed caleulation is presented in Appendix
12 .4 ' '

Table 12.2.14 Benefit Due to the Introductlon of
Larger Alrcrafr

(Unit: 1,000 TK)

Ltem Year | 1995 | 2000 | 2005 2010

Domestic ¥ - o 3,572| 5,845
International | 12,3;6_ 13,013 | 14,136 | 14,592
Total | 12,316 13,013 17)708' 20,437

Note: See detail in Appendlx b2.4 T
* Introduction of large aircraft is planned only
for Chlttagong ~ Dhaka in domestic routes.
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i) Benefit due to-  the Introduction of an Instrument Landing

System {TLS)

With the implementétion of the Project, an Instrument Landing
System (IL8) is to be introduced to Chittagong Airport. The
introduction of LS will improve the ranway usability factor
and enable aircraft to land safely without delay even with

bad visibility and low ceiling.

Therefore,rthe introduction of ILS will save the passengers
extra delay time dnd the extra operating costs of airlines
due to waitiﬁg, returning, or diverting:to other airports in
the '"without project case", In this study, only the
passengers' time. saving benefit is estimated because there is
insufficient data on the dishenefit to airlineés in the

"without project case',

By introducing ILS, the runway usability factor will increase
bj 3.9% compared to the existing condition at Chittagong
‘Airport. (Refer to Table 5.2.5) WNamely, 3.9% of passengers
in the Vexisting capacity will enjoy avoiding of extra time

“loss.

This Dbenefit, however, does not belong to overflowing
passengers as they will use other transport modes in the

"without project case',

The benefit due to the introduction of ILS is estimated
assuming 1 hour” extra time loss for passengers in "without

project case" and presented as Follows:

-Béngficiaries = No. of Bangladeshi Passengers in WOP case

(148,400%%) x Improvement of Usability Factor (0.039) = 5,800
P

Note, *: Difference of average flight delay time in winter
- and monsoon season. _ '
*%;. Refer to Table 12,2.i0.
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Table 12.2. 15 Beneflt Due to the Introductlon of
An Instrument Landing System (ILS)

- Year 1995 .| . 2000 2005 2010
(1) Time Value (TK/Nour) 95.4 /| 106.5 | 119.1 | 133.3
A (2) Yoo of Passengers - - B ' '
2) (Bangladeshi) 2,800 7,800, >7800 5,800
(3) ?i?exﬁﬁgﬁfit (1,000TR) | = 554 618 691 773
(4)_?§)E;ogog;c Prices 453 507 567 634

) Longer Access to the New Terminal (Disbenefit)

In the

area will be moved to the south of the runway,

the present location.

The additional S5km

“with project case",

is

equivalent to

0.125 hour

the location of the new terminal

farther than

minutes) vehicle trip aSSuming_aﬁ average speed of 40km/hr.

This

disbenefit will be related to the passengers within the

capacity of the existing airport and calculated as shown in

Table 12.2.16,

Table 12.2.16 Disbenefit Due to the Longer Access
to the New Terminal

fren Year 1995 2000 | 2005 2010
tem

(1) Time Value (TK/O, 1250r)| 11.9 13.3 14,9 16.7
(2) No. of. Passengers 148,400 | 148,400 148,400 | 148,400
_ (Bang}adeshl) ! o ’ _ reee A A

., Disbenefit (1,0007K) : ' o
(3 (1) » (2) 1,766 | 1,974 _2,211 2,478

At Economic Prices [

(4) ¢3) x 0.82 1,448 _1?619 1,813 2,032
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12.2.4

(1

(2)

Evaluation of the Project
Premises .

~ The evaluation period of the Project is from the beginning of
the investment ‘and up to. 25 years after the completion of
Phase 1 development taking iuto account the economic project

life and based on the practices of airport project evaluation.

- Opporfunity' cbsf_ of capital is set at 153% based on the

evaluation criterion for the selection of viable project by

- the Planning'Commission.

The costs and benefits over the entire project period are shown

in Table 12.2.17.

Results of Kconomic Hvaluation

The Economic Internal Rate of Return (EIRR), Benefit/Cost Ratio
(B/C .Ratio) and Net Present Value (NPV) of the Project are

calculatéd and summarized in Table 12.2.18.

Table 12.2.18 Evaluation Indicators

EIRR (%) B/C Ratio® | WNPV¥ (thousand TK)

15.0 : 1.00 ' 1,186

Note *: At discount faté of 15%

The results of the economic analysié shows that the development

of'Chittagong_Airport is feasible because the EIRR of 15.,0% is

just equal to the opportunity co$t of capital which the Planning

Commission adopts -as a criterion for the selection of

écqnomically viable:projedts.

Explanation of economic indicators are included in Appendix
12.5. '
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12.2.5

12,2.6

Sengitivity Analyseés

Sensitivity analyses are also carried out to provide
probablistic 'judgemant on . the investment. The EIRRs are
caleulated on various projections and summarized in Table

12.2.19.

Table 12.2.19 Results of Sensitivity Analyses

Projections EIRR (%)
lOriginal Case _ 15.0
Case 1 Costs Doyn by 10% and Traffic Demands 17.5
: up by 10%
Case 2 Costs up by 10% ' 13.9
‘Case 3 Traffic Demands down by 10% ' 13.8
Costs up by 10% and Traffic Demands
Case & yown by 10% | . 12.7
A Costs up by 20% and Traffic Demands
:Case 5 down by 20% 10.4
Case 6 Phase 1 Qevelopment without 12.3
further investment
Case 7 Phage I and Phasg IT facilities in the 14.7
first phase

‘The  above sensitivity analyses show that even if the project

costs go up by 20% and traffic demands go down by 20%

simultanéously, the project maintains an EIRR of more than 10%,

Indirect/Intangible Benefits

Although the cost-benefit analysis has been executed based on
direct and tangible benefits, projects in the transport sector

are generally characterized by extensive indirect and intangible

" benefits which are not quantified by the cost-benefit analysis
as follows. 1In this particular case, the implementation of the

Project will  ©bring the following indirect and intangible

benefits and is considered neceéaary'fbr the following reasons.
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a) Social Welfare from the Viewpoint of Calamity Preparedness

Zia Internatibnal Airport in Dhaka was.closed from September
2-to 6, 1988 due to a flood. All the international flights
diverted to Calcutta during that ﬁeriod because there were mno
alternate airports in Bangladesh “which coﬁld accommodate

large aivcraft.

Bangladesh is situated on low land and frequently suffers
from flooding 1in the'.upper stream of Gaundes River and by
cyclones. Calamit&_preﬁaredness is thé;éfore very important
for the social welfare  and the contimious socio~economic

development of this country.

The Chittagong area is free £rom flosds and the second
largest commercial industrial center favored by large harbor.
The development of 'thftégbng Airport to cope with the
present dincreasing air traffic demands will enable it to
function as an altinate airpoft'fo; Zié Intérﬂationai Airport
'aﬁd aséure.'Bangladesh'-of a religble international air
communications witheut'any_iﬁtérfuptioﬁ.'. With the Project,
Chittagong Airport will act ndt'only.as the nation's main
_gatewai_in case Zia is qlbsé&'but_also'as the center for
relief activities including distribution of rescue aid, food
& commodities which may be transported to Chittagong by
large aircraft such as.DC4ld_and B-747 from foreign.countries
and be transported proﬁﬁtly to calamity areas from Chittagong

Airport by helicopters.

Chittagong Airport is also expected to function as a relay
station of .relief goods by sea transport taking advantage of

its proximity to Chittagong Port.

Both prevention and preparedness need to be implemented at
the -same time as coubtermeasares. to- flood calamities.
‘Preparedness  for the ' flood is considered’ very important:

because immediately effective prevention is difficult because
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b)

of geographical characteristice and the required cost. The
development of Chittagong airport will greatly benefit

Bangladesh for the above reasons.
Promotion of Foreign Investment

Promotion of foreign investment 1is one of. Bangladesh's

national policies for economic development.

The Chiﬁtagong Export Processing ane (BPZ) locatéd about Skm
north west of Chittagong Airport was established in 1983, and
21 foreign companies including joint ventures with Bangladesh
firms are operating there. The EPZ is expected to increase

foreign exchange earnings and local employment opportunities.

The number of factories and employees at the end of fiscal

year 1992/93 are planned to be 66 and 9,180 respectively,

three times the present level,

In order t§ promote foreign investment and to achieve the aim
of EPZ as plannéd; Chittagong Airport has to ensure
unrestricted air transport services with convenient direct
international f£lights to major international hub airports
such as Bangkok, etc. The Phase 1 deﬁelopment of Chittagong
Airporf_ will support EPZ development and as a result,
cpntribute to the nation's economy by incfeasing foreign

exchange earnings, employment opportunities, and

‘opportunities to advance Bangladeshi industries through

technology transfer from the operation of foreign factories.

Although the.present share of air tfanéport is only 10%Z of
the total cargo transport.deménd from the EPZ, the operation
of high-value-added industries such - as manufacturing
electriCal parts will fequiré édequéte air.cafgo transport

services. The development of Chittagong Airport will satisfy

such air cargo demands; enable EPZ to establish an exclusive

cargo handling facility at Chittagong Airport as required,
and promote a structural change of local industries as

observed in other countries.
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¢)

4)

e)

. Therefore,. this Project is considered. ag .a prerequisite'not

only for the development .of the EPZ but also for Selzlng an

opportunlty to activate the regional and national economy .
Enhancement of Foreign Trade

There are two landlocked countries to the worth - of
Bangladesh, i.e. Nepal and Bhutan. Due to' the landlocked
geography, air transport 1s essentlal for economic and social

development of such countries.

Chittagong Airport will be able tolp]ay'a role as .a Lrans-
shipment station of sea cargo to air bargo, vice versa for
such ‘countries. The'develbbmént of Cﬁi;tégoﬁg:Aifport is
therefbre:éxpécted to create new trade'demands'énd enhance

foréign trade in Bangladesh-as a vhole.

It will also provide these countries with an alternative

~lifeline and ‘thereby contribute to international regional

stability.
Improvement of Air Safety

The approach surface of the ex1st1ng Chlttagong Airport is

infringed by the shlps on Karunafu11 R1ver and air safety is

:one of the ma;or problems at Chltt&gong A1rport._ The measure

proposed in this Study will prevent a COlllSan of aircraft
and a ship and assure the safety of the air transport which

is the most essential requirement for  socio-economic

activities.

Contribution to Tourist Attraction

Chittagong City .is the. secdnd largest city and the most
hlsLorlcal c1ty 1n Bangladesh, whlch has a . sea port and is
favoreg by ;ts natural = beauty and . green- hllls. The

development of cChittagong  Airport will increase  the
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accessibility to such tourist resources and increase the
number of foreign tourists. It will also attract foreign
tourists to Cox's Bazar which is a famous beach resort in
Bangladesh, The introduction of direct flight to Chittagong
Airpért'will not only attract such foreign -tourists, but also
‘make the ‘average - length of stay longer tﬁan the present

situation in which most foreign tourists arrive via Dhaka.

An increase in foreign tourists and a longer average stay
will contribute to the national economy and social stability
in the form of foreign exchange earnings and employment

opportunities.

As mentioned above, the development of Chittagong Airport will
generate various kinds of indirect and intangible benefits in
addition to the benefits evaluated in the cost-benefit analysis.
‘In view of sufficient economic rate of return, the calamity
preparedness and other extensive indirect effects of the
project, its implementation is considered as the most urgent
requirement for . both social stability and the economic

development of the nation.
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12.3

12.3.1

12.32.2

(1)

(2)

Fipancial Analysis

Introduction

Financial analysia is usually carried out on projects which are

accompanied with reverwe.  The main; dbjective- of a financial
analysis'ié ‘to make clear whether or not the revenue from a
project itself is enough to < carry out implementation,

maintenance and operation of a project.

Expenditures

Inveétment Costs

The financial investment cost of the Project have been described

in Section 12.2.2 together with the economic cost.

Operation and Maintenance Costs
a) Personnel Cost

With the impleﬁentation of this Project, the number. of
personnel for Chittagong Airport is assumed to increase from
the present 196 to 250 in Phase I and 265 in Phase IIL.
{(Refer to Appendix 12.1)

The future personnel cost for Chittagong Airport is estimated

as shown in Table 12.3.1 taking into account the annual

increase in Per Capita GDP.
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12.3.3

(1)

Table 12.3.1 Estimated Personnel Cost

~ Year | 995 2000 2005 2010
ITtem . .
No. of Personnel : 250 250 265 265
G 't r Person per
os”" Pe P 4,530 | 5,050 | 5,650 | 6,320

Month (TK)

Personnel Coét
(Per Annum, 1,000 TK) 13,580 15,150 17,967 20,098

b) Material and Equipment Costs

The costs for material and equipment are the financial costs

described in Sectiom 12.2.2.

Revenues

Air Pasaenget Service Charge {Airport Tax)

The .revenue from aif'passengér service charge is calculated by
multiplying the number of air passengers by 50 TK for domestic
paséengers.and 200 TK for international omes. The results are

symmarized in Tab1¢_12.3.2.

Table 12.3.2 Revenue from Air Passenger Service Charge

Year 1995 | 2000 2005 2010
Item . . . h
Domestic _
No: of Passengers | 82,500| 100,000| 120,000 | 145,000
Revenue (1,000 TK) 4,125{ 5,000 6,000 7,250
_International,_
* No. of Pdssengers 80,000 | 120,000 165,000 | 220,000
Revenue (1,008 TK). | 16,000} 24,000] 33,000{ 44,000
Total | 20,125| 29,000 39,000 | 51,250
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(2)

Aircraft Landing Charge, etc.

The revenue from aircraft the landing charge, security charges

and route navigation charges is calculated based on the existing

charging.system as shown in Tabie 12.3.3.

The estimated revenue from these charges is summarized in Table

12.3.4.
‘Table 12.3.3 Unit Charge by Type of Aircraft
Charge | Category SI/TP | NB WB

; - International _ (US$) 99| 300 1,690
Landing Charge Domestic (TK) | 1,450 4,500 | 25,350

) : International (US$) 100 160 149
Security Charge | ponestic (®) | 250| ‘250 | 254
Route Navigation International (USS) 40 80 160
Charge Domestic’ (TK) 400 80D | 1,600

Note: WB

- NB

: Wide Body, Présent Biman DC-10-30
SJ/TP: Small Jet/Turbo Prop, F-28
¢ ‘Narrow Body, B-737 R

Source: "Notification No. S.R.0. 128/L/86", April 19/1986

Table 12.3.4 Revenue from Aircraft Landing Chafgé, etc.

(1,000 TK)

¢5arge Year 1995 2000 | 2005 | 2010
Landing Charge 19,766 | 29,581 [ 35,774 ,46,560
Security Charge . 3,426 | 4,348 4,621 | 5,790
Route Navigation Charge | 2,864 | 4,097 4,938 | 6,261
Total 26,056 | 38,026 '45,333°| 58,611
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(3)

(4)

Rent on Concession in Terminal Building

The space for concession in the new texminal building will be

“increased to 10,760 sq. feet (1,000 sq. meter) in Phase I

development. The present monthly rental charge at Chittagong

Aifport is 6 TK/sq.feetL

Therefore, the total annnal rent revenue is calculated as

follows:

6 TK/month x 10,760 sq.feet x 12 months
= 775 (thousand TK/year)

Revenue from Vehicle Parking Charges
The vehicle parking charges are estimated by forecasting the
number of vehicles and applying 'a unit parking charge of 5 IK

per vehicle,

Table 12.3.5 Revenue from Vehicle Parking Charge

- Year 1995 2000 2005 2010
Item )

No. of vehicles 163,000 | 220,000 | 285,000 |365,000

(vehicles/year)
Parking charge
(TK /vehicle) 3 5 5 5
Revenue (1,000 TK) 815 1,100 | 1,425 | 1,825
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12.3.4

12.3.5

Financial Evaluation of the Project

The  streams of amnual revenues. and éxpendifures are shown in

Table 12.3.6,

The financial cash flow shows that the expected revenues will

not cover the total expenditure inecluding investment cost and

" operation and - maintenance costs. Generally speaking, it is

difficult for airport projects to be balanced financially.

However, this project is appreciated since ' the operation and
maintenance "costs will be sufficiently covered by the airport
operations. This indicates that if the construction cbst_is
provided, the airpp:t;can'sustain'its 0perationIWith the revenue

from the ailrport services.

Pricing Policy for the ‘Airport Management

As analyzed  above, the airport revemue will not cover the
investment cost under the existing chafging_lévéls. Results of
the financial analysis indicate that if airport revenue should
cover’ the: total expenditure including inyéétment cost and
operation and :ﬁaintenance costs at a 10% interest rate, each
charge has to.be lncreased mbre than tﬁ;ée times the preseﬁt

level.
Two main resources of revenue, aircraft landing charges and

airport tax are_compafed with that of several countries as shown

in Tables 12.3.7 and 12.3.8.
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Tébie 12.3.6 Revenues and Expenditufes

12-33

(Unit: 1,000 TK)
Expenditure Revenues
No.| Year |Investment] 0 & M Total |Airport | Landing | Conces- | Car Total
_ . - |- Tax Charge, ete. | sion Parking
111991} 229,100 229, 100 ' -
21992 | 598,180 598, 180 3
311993 474,890 474, 890
411994 ] 391,500 o) ssEse0 ) _
5|1995 | . 48,348 | - 48,348 | 20,125 26, 056 775 815 41,711
6| 1996 48, 660 48,660 | 21,900 28, 450 115 872'| 51,997
71997 48,972 48,972 | 23,675 30, 844 775 929 56, 223
8 | 1998 49,284 | - 49,284 | - 25,450 33, 238 115 986 60, 449
911999 49, 596 49,596 | 27, 225 35, 632 715 1,043 64,675
10 | 2000 | 105,500 | 49,908 | 155,408 | 29,000 38,026 715 1,100 §8, 901
1i1]2001] - 50, 137 50,137 31,000 39, 487 5| 1,189 12, 421
12 | 2002 51,566 51,566 | 83,000 40,948 |- 715( 1,230 75, 953
13 | 2003 52,394 52,394 | 35,000 42, 409 715 | 1,295 79, 479
14 | 2004 53,223 53,223 | 37,000 43,870 7751 1,360 83, 005
15 | 2005 ‘ 54, 052 54,052 39,000 45, 333 775 | 1,425 86, 533
16 [ 2006 | 304,484 | 54,4787 358,962 41,450 47, 989 775 | 1,505 91, 718
17 | 2007 54, 904 54,904 | 43, 900 50, 645 775 | 1,585 96, 905
18 | 2008 55,331 55,3311 46350 53,3010 775} 1,865 | 102,081 |
19 | 2009 55,757 55,757 | 48,800 55, 951 75| 1,745 107, 277
20 | 2010 36,183 56,183 51, 250" 58, 611 775 | 1,825 112,461
21 {2011 56, 183 56,183 1 51,250 58, 611 7751 1,825 112,461
22 | 2012 56,183 | - 56,183 ] 51,250 58, 611 775 | 1,825 | 112, 461
23 | 2013 56,183 | 56,183 | 51,250 58, 611 775 | 1,825 | 112, 48]
24 | 2014 56, 183 56,183 | 51,250 58, 611 715 | 1,825 | 112, 461
25 | 2015 56, 183 56,183 | 51, 250 58, 611 7751 1,825 | 112, 461
26 | 2016 56, 183 56,183 | 51,250 58, 611 775 | 1,825 | 112, 461
271 2017 56, 183 56,183 1 51,250 58,611  175] 1,825| 112,461
28 2018 | 304,484 | 56,1831 360,667 | 51,250 58, 611 15| 1,825 | 112,461
29 | 2019 - 56,183 | 56183 | 51,250 58, 611 7751 1,825 | 112, 461
) PV at 0% Discount Rate | 3. 747, 178 ' PV at 0% Discount Rate | 2,270,015
" PV at 5% Discount Rate | 2, 384, 658 PV at 5% Discount Rate | 964.251T
PY at 10% Discount Rate | 1,775, 344 PY.at 10% Discount Rate 473,262j




Table 12.3.7 Comparison of Aircraft Landing

Charge of B-747

(Unit: US$)

‘Country Airport ;anding
' ' Charge
ﬁahglédegh Chittégong 2,460
United States Los-Angelés ' 300
France CH. De Caulle 2,280 -
West Cermany _ F:ankfﬁrt  3,520'
Unitea Kingdom.' Heathrow 290
Australia ' Kingsférd 1,000
India: New Delhi ' 3,300
:In&onésia' :Jakarta_ 1,680
Philippinés. .Manila 1,180
Thailand Bangkok - 1,250
Japan  Narita 6,030

Note: As of May 1989 for B-747 with MTOW 378 ton

Table 12.3.8 Comparison.of Airport Tax

© (Unit:  US$)

”Countty Domestic | International
Bangladesh 1.5 6.2
 Australia - 8,3
Burma 2,3 2.3
India 3.2 6.4
Indonesia 1;4 f.2.3 - 5.1
Malaysia ‘ i.l' 5.6
" Nepal 1.0 : 4.2
Pakistan 0.5 ._'5.0:
Thailand - RS
| - 14.3

Japan (Narita)

Note: As of May 1989
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The present landing charge and airport tax are within the
average range of airports in the world, and thus it is not
practicable to raise such charges in order to cover the

investment cost of the Project.

Although the existing charging system is sufficient to sustain
the operation and maintenance of the airport, new ways to
inerease revenue should be studied in order to attain self-

reliance for future investment in airport development,
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13.1

CHAPTER 13 - CONCLUSIONS AND RECOMMENDATIONS

: Conclusionsg

As a result of the comprehensive study presented In this report
including airport master planning and a feasibility study on Phase I
development project. (the Project), it is concluded that the exlisting
airport be rchabilitated and developed in order to solve the present
capacity problems, to cope with traffic requirements anticipated up
to 2000, and to secure a reliable gateﬁay, which can cooperatively
be 1inked with the nation's major seaport, the relief center and

lifeline in case of flood calamity.

The Project will consist of the construction of a new terminal area,
improvément'of existing runway pévement and improvement of air
naV1gation systenms. The construction works of the Project will
begin in 1991 and completed at the end of 1994.

These conclusions have been reachied for the following major reasons:

a) The project cost is estimated to be 1,693.7 wmillion Taka and
105.5 million Taka in Phase I and II developments respectively
and the economic internal rate of return (EIRR) is 15.0 percent.
Hence,.the Project is feasible from the viewpoint of the optimum

allocation of resources in the national economy.

b} The implementation of the Project will have impacts in the form
of :

e Cbﬁtribution to calamity preparedness as a major relief base

Which is serviceable at all times without interruption and can
'be effectively linked by air, water and land tramsport,
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13.2

(1)

(2)

- Increased opportunities for trade and business as. a basic
infrastructure through the promofion and implementation of
various regional developlient projects. such as ExportrProcessing
Zone (EPZ) development, Chittagong Port‘deve10pment and other

1ndustrial projects,
.- Stimulation of foreign investmeﬁt,
- Increaséd enploynent qpportuhities,
- Stimuléﬁion of interﬁationalitourigm devélopmént,_
- Assurance of air transport safefy, o

- Flexibility iIn adverse weather, an emergency, maintenance work,
etc., which require the closure of Zia International Airport,

- Alleviation of congestion at 7Zia International Airport by the
introduction of direct international flight to Chittagong
Airpert, and '

- Provision of an alternate to Zla International Airport.

Recommendations

it is recommended to implément the Project as soon as possible and
the preparatory work should be initiated at the earliest possible
date. '

The agreement should:belconcluded-aﬂd signed between CAAB and CPA

V(Chittagong Port Authority) in order: to. control the ship traffic

from/to Chittagong Port add'to ensure the safety of aircraft

approaching runway 23 as planned in Chapter 6.
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.(3)

(4)

(5)

In ordér to maintain and operate the facilities at the original
levels of performance and services after the completion of the
Project, regular maintenance work should be carried out especially
on air navigation system, electrical and mechanical facilities,

pavement, etc.

The existing objects in the 300 meter wide runway strip and the
existing obstacles to ICAO obstacle limitation surfaces should as
far as practicable be removed.

In ordér to harmonrize the airport with the area surrounding the
airport, height restriction should be enforced in order not to
permit any_new obstacles and to ehsure the required obstacle
limitation surfaces. A land use plan in the airport vicinity where
aircraft noise influences.will exceed an allowable level should be

implemented.
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Appendix ~ A

MINUTES OF MEETING

' ' - . ON - _
THE INCEPTION REPORT OF THE STUDY ON THE DEVELOPMENT OF
CHITTAGONG _AIRPORT_IN_THE_PEOPLE'S_REPUBLIC_OF_BANGLADESH

The Japanese Study Team, organized by the Japan International.
Cooperation: Agency (hereinafter referred to as "JICA") headed by
Mr. Shota Morita held meetings for the captioned study with the
Ministry of Civil Aviation 'and Tourism (hereinafier reéeferred to
as "MCAT") headed by Mr. M.G. Kibria, Joint Secretary and with
‘the Civil Aviation Authority of Bangladesh (hereinafter referred
to as "“CAAB*) headed by Air Commodore Moinul Islam (Retd.), '
Chirman respectively at the cohnference rooms of MCAT and CAAB on
12th and 13th December, 1988, ' o

List of ‘attendants from both sides is attached in the ATTACHMENT
to this minutes. Japanese Study Team submitted twenty (20)
copies of Lhe Inception Report on the above-mentioned study to
CAAB and made explanation on the report. The Inception Report
was accepted in principle by CAAB, : '

Upon the acceptance of the ‘Inception Report; CAAB assured the
Japanese Study Team of furnishing necessary data by the end of
January 1989. It was also assured that .CAAB will make necessary
arrangements for the team's site survey to Chittagong Airport and
office space in Dhaka. '

Dhaka, Decembef 17, 1988

Moinul Islam (Retd.)  Shota Morita
L o . "~ Leader of the $tudy Team
CIVIL AVIATION AUTHORITY ' JAPAN INTERNATIONAL

- OF BANGLADESH - 7 ' - COOPERATION AGENCY




ATTACHMENT

. 12th December,1988_
a) BANGLADESH SIDE |
Mr. M.G. Kibria : Joint Secretary, MCAT

Mr. M.A. Samad : Deputy Secretar}, MCAT

Mr. Hussain: Ahmed Chowdhury o
Senxor A351stant 5ecretary, MCAT

Wing Commodore,H.D, Ahmed (Retd.) .
: : S Member (Operatlon & Plann1ng) CAAB

Mr., :AsadUZ?aman Chdﬁdhur& o
o o :fSupqr;ntending.Eng;neer (P&DQS), CAAB
Mr. M Faz;e A11 .1 Director Planning, CAAB L

b) JAPANESE SIDE

. Mr. Masato Tamura- -t -Chairman, JICA AdV1sory Commi ttee .
Mr. K1y05h1 Hoji .. : Member,. JICA AdV1sory Committee ..
Mr.AAkxtoshx Morl. : Member, JICA Advisory Committee
Mr. Hiroshi Yamamoto - i JICA Project Officer -. _

Mr. Shota Morita : Leader, JICA Study Team

.Mr. Hiroyuki Ueda - : Member, JICA Study Team

Mr. Masahiio Honma - - - Member, JICA Study Team-

Mr. Osamu Nogoshi " : Member, JICA Study Team
11. 13th December, 1988 S
&) BANGLADESH SIDE

Alr Commodure Mo:nul Islam (Retd.)
.t Chairman, CAAB
Wing Commodere W.D. Ahmed (Retd.) . ‘
Member (Operat1on & Planning), CAAB -
CGroup Captaln Shamin Hossain. (Retd.)
My Mahlab uddin Almed - Member (Administration/Finance), CAAB
Mr. Asaduzzaman Choudhury Ch NQJ( ’Ehamecr: CAAD .
Superintending Engzneer (P&DQS)Y, CAAB

Mr. Kamal Ahmed : Superintendlng Engineer (Civil
4 : _ - ‘ Circle), CAAB
Mr. M. Fazle Ali : Director Planning, CAAB

Mr. ‘Abdul: Haque BhU1yan : Economist, CAAB

b) JAPANESE SIDE

Mr.-Masato Tamura -'-'.;; Chafrman,ﬁJiCA Adéiébry_éﬁhmjxiee;

Mr. Kiveshi Hoji . : Member, JICA Advisory Committee -
Mr. Akitoeshi Mori. - . : Member, JICA Advisory. Lommlttoe
Mr. Hiroshi Yamamoto : JICA Project -Officer -

Mr. Shota Morita : : Leader, JICA Study Team

Mr. Hiroyuki Ueda { Member, JICA Study Tcam

Mr. Masahito Honma - ! Member, JICA Study Team
Mr. Osamu Nogoshi ' Member, JICA Study Team

e




MINUTES OF MEETING
ON
PROGRESS REPORT
or

THE STUDY ON THE DEVELOPMENT OF CHITTAGONG AIRPORT

IN
THE PEOPLE'S REPUBLIC oF BANGLADESH

1. The meeting on the Progress Report was held on February 20,1989
at the conference room of CAAB,Dhaka. The list of attendants is

attdched herewith.

2. The JICA Study Team submitted twénty (20) copies of the Progress
_Report to CAAB and explained the Report to CAAB. '

3. The Progress Report was accepted in pr1nc1ple by .CAAB, except

the following points:

a)
b}

)

a)

e)

possibility of considering an alternate site e.g.Juldia;
possibility Qf.léngthening of Runway 23 as consequeﬁce

of displaced threshold; h

possibility of designing the apron area in a crescent
rather than in guadrilateral shape: '

possibility of constructing a parallel taxiway prior to
undertaking any work on the existing runway:;

possibility of smoothehing out of undulétions now present

dn the runway.

As a result of the meeting,CAAB agreed to the following items:-

1}

29

Dhaka, February 22,1989.

CAAB will inform the‘bICA.Stﬁdy Team of the unifying and
technical comments of Bangladesh Government on the_Report}

if any,by the end of March,1989.

In the mean time,JICA study team will proceed with the finali-
zation of the airport master plan in accordance with the
requirements as described in Chapter 1,Section 1.1 except

for the points outlined in para 3 above.

ng/C’mmo re M/}nﬁl Islam({Retd) Shota Morita Q
Chairma Leader of Study Team
Civil, v;atlon Authority Japan Internatfonal
of Bangladesh | " Cooperation Agency



‘Mr.Y.Niinomi, S
Mr.M.Homma,

Mr.M.Kaburagi,

LIST OF ATTENDANTS '

Wg.Cdr. (Retd.) W.D.Ahmed,Member(Ops. & Planning),CAAB.

- Mr.Mahtab Uddin Ahmed,Chief Engineer, CAAB.

Mr.N.I.Chowdhury;Director A.T.S. Aero & Comm.,CARB.
Capt,Ashraf,Director Flight Opeq9tion,8anq1adesh Biman.

Mr.Asaduzzaman Chowdhury, Superintending Engineer,
Civil Circle,CAAB,Kurmitola,Dhaka.

Mr.M.Fazle Ali,Director Planning{current charge),CAAB.

Capt.Rahmat Ali,Flight Safety Inspector, ICAO.

©‘Mr.S.Morita (Leader), JICA Study Team

Mr.Niso Wada, Member "

Mr.H.Ueda, o m "

Mr.Sharfuddin Ahmed,Béngladesh Biman.

Mr.Abdul Haque, Economist, CAAB.



MINUTES OF MEETING
_ ON -
THE DRAFT FINAL REPORT OF THE STUDY ON THE DEVELOPMENT
, OF
CHITTAGONG AIRPORT IN THE PEOPLE’S REPUBLIC OF BANGLADESH

A series of meeting on the Draft Final Report of the Study on
the development of Chittagong Airport were held on 16th through
19th July, 1989 at CAAB, Dhaka. All the attendants are listed
in Attachment -~ 1. ’

JICA Study Team submitted twenty (20) copies of the Draft Final
Report to CAAB and explained to CAAB in detail the Report
including the studies about the CAAB comments on the Progress
Report and a result of the Fea31b111ty Study.

CAAB understood the study result and accepted the Draft Final
Report with the comments as listed in Attachment - 2. CAAB also
expressed their appreciation on the acthltles of the Study Team
for the Project.

The Final Report, which will incorporate the above commenfs,
will be submitted to CAAB in the beginning of October, 1989,

At the end of the meetings, JICA Advisory Committee and the Study
Team expressed their thanks to CAAB for their kind cooperation
extended to the Study Team during the study period.

Dhaka, 19th July, 1989

For CAAB : For JICA Study Team

Air-—€ommoddr& Moi Islam {Retd.) Mr. Shota MORIT
~Chairman ol e "~ Leader of the JECA Study
CIVIL ATION AUTHORITY Team

OF BA GLADRESH
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.Attachment

LIST OF ATTENDANTS
CAAB

Wg. Cdr. W. D. Ahmed (Retd.)
Member (Operation and Planning)

Mr. Mahtabuddin Ahmed
Chief Englneer

_Mr. Asaduzzaman Chowdhury

Superintending Engineer
P&D/ Q58 Circle

~Mr. Kamal Ahmed.

Superlntendlng Engineer
Civil Circle

Wg. Cdr.(Retd.) G.H. Mirza
Director of Communication

Mr. N I, Chowdhury
Director of ATS and Aerodrome

. Mr. M. Fazle Ali

Director (Planning)

Capt. Rahmat Ali (ICAOQ)

Sén. Ldr.-(Retd.) Nézrul'Islam
Dy. Director of Communication

Mr., A, F. M, Fazle Karim
Assistant Director (Planning)

JICA Advisory Committee

Mr. Masato Tamura
Chairman

Mr, AkitoShi-Mori
Member

Mr. Hiroshi Yamamoﬁo
JICA Project Officer
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JICA Study Team

Mr., Shota Morita

Leader

Mr. Niso'Wada

" Member

Mr., Masashi Kaburagi
Member :

Mr. Masahito Honma
Member
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Attachment - 2

CAAB_Comments _on the Draft Final Report

1. Administration Building and Control Tower Plan
" {Figure 8.4.2) :

1) An independent building housing the airport manager’s
office, an engineering office and other administration
offices is to be planned and sited in a vacant space
between car park and fueél farm. The building is named
Administration building.

2) The broposed administrafion “building exclﬁding the
above offices is to remain as it is sited and to be
named Operation center.

2, - Terminal Area Layout Plan
" (Figure 6.5.3) :

Reserved area are to be planned for the following facilities:
- VVIP terminal (Futﬁre provision)

- Other _g0vernment 'office building including Custbms,
Immigration, Quarantine, Security and Police.

- Public - and Commercial facilities including airlines,
restaurant, hotel, toilet, etc. o

3., Rescue and Fire Fighting

After the Progress Report, one additional fire engine was
put in service., Therefore, necessary modification is to be
made. in the Final Report based on the current capacity of
the fire fighting equipment available at Chittagong Airport.

4. NDB and Transmitting Station
The proposed terminal area is to be expanded by acquiring a
little more land to the southwest so as to shift NDB and
transmitting station accordingly and keep the scuthern area
of the cargo terminal for public and commercial uses.

5. Sewerage System

A central sewage treatment plant is to be provided instead of
an individual plant for each building, '
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