14. Port Master Plan for 2020
14.1 Basic Requirements
(1) Design ship for container tenminals

Taking into account ever-enlarging vessel sizes, an 8 OOOTEUS container vessel is adopted as
the design ship for transshipment tetminals. The dimensions of the design ship are 390m in
length, 48m in width, and 16m in draft. To cater for this size of vessel, new transshipment
terminals need to have an alongside depth of 18m.

(2) Navigational safety

The width of the approach channel should be equal to the length of the design ship to ensure
safe and smooth vessel maneuvering. The minimum under-keel clearance is 10% of the desagn
- ship inside the harbor and 15% in the outer approach channel. '

~ The navigable width at the present harbor entrance is 250m. Witl'_r a growing number of calling
'vessels taken into'consideraﬁon, the harbor entrance needs to be widened to enable the vessels

- to pass each other. When a ship makes a bow turning with tugboats assistance, the turmng circle
needs to have a dlameter of double the length of the de31gn Shlp ThlS is also the case with ships
with thrusters :

' (3) Calnmess in the channels and basins
" Breakwaters have to be prowded to ensure smooth raaaeuvering in tummg basins and safe
moonng at quays. Quayside wave he:ght (H ) should be lower than 50cm during over 95 % of

a year. The master plan is expected to propose a port geometrv whrch can reduce surge.

- (4) Interface w1th the hmterland
Port areas should be grouped accordmg to the achvmes A proper zoning plan has to be
prepared to separate different port activities, thus avordmg congestion and ensuring efficient
_ _operatlon. Smooth interface of the port and the hinterland is indispensable to ensure the
: _' maximum eiﬁc1ency of ecopomic activities. :

N (5) FleXibility in the pace o of development |

Layout plans need to ensure ﬂemblhty in the pace of the development Therefore, phased
' planmng has to be enwsaged in layout plans from the start.
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(6) Environmental concerns

Impacts of the port development on the environment need to be minimized. Mangrove culture
and coastal erosion are some of the main concemns '

(7) Construction costs

Conﬁguranon of the main port facilities needs to be proposed so as to minimize the
construction costs. The balance between dredging volume and reclamation volur_ne isone of the
key factors impacting on the overall costs. ‘ '

14.2 Specific Requirements
142, 1 Royal Navy

A future ﬁ'ngatc wﬂ:h LOA of 125m and draft of 5 Sm is con31dered to be the design vessel ;
Royal Navy needs a quay of 300 m in length. The entrance should be available 24h0urs a day
and be provided with a minimum tuming cmcle of 250m in dlameter The reqmred water depth
is — 7m for a future fngate or 1.5m below the draﬁ of the shxp ' '

14.22 Royal Yacht Squadron

The desxgn vessel is ISOm n length and needs a minimum along51de depth of 84m. A
minimum berth frontage of approximately 400m is requlred to prov1de sultable along51de berths
: _for the three major ships. For the boats, a berth frontage of approximately 90m thh boat
" mooring pontoons along the length of the jetty is needed The water depth of the basin should
be consistent with the ditnension of the major ships. :
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14.3 Development Sites
14.3.1 Characteristics of the Project Area

The topography of the coastal areas to the east and west of Port Salalah differs sharply. The
coast to the east of the port is a flat beach open to the sea. The coast to the west of the port is a
rocky cliff with small bays. Neither coast can provide a natural harbor. The western coast is out

of the quesﬁon as a development site for the port expansion. The land behind the coast is hilly
and not suitable for development. In addition, the cliffs precipitousty fall into the sea to the
depth of 30m within one kilometer from the shoreline. On the other hand, the eastem coast
provides a gentle slope with a gradient of 1 to 200, Deveiopment sites are therefore limited to
the eastern coasts.

' 14.3.2 Constrainfs to the Port Expansion

The eastern coast has the follomng consumnts asadev eIOpment site:
~ (1) Wadis
~ (2) Fishery harbor
(3) Mangrove communities
(4) Coastal erosion
(5) Wave -

1433 Evaluation of the Project Area

The Study Team evaluated the project area to identify prospective developmént sites. The

" project area was divided into one square kilometer grids and then each grid was evaluated
taklng into account the above mentioned constraints. Taken togethcr the study ﬁndlngs suppox’s
a port expansion in the direction of east to northeast.

144 Alternative Layouts _
14.4.1 Idenﬁﬁmﬁon of the Prospect‘fve Developmént Sites

"~ The Study Team :dentlﬁed ﬁve prospectwe develo;ament sites takmg into account the

e _cvaluatlon of the project area, the layout of the existing facﬂmcs and the topography of the area

- (See Figure 14.4.1). The five sites were then evaluated from various viewpoints (See Table

14.4.1). Though each site has advantages and disadvantages, Site A is slightly preferable to Site

B and C fiom a viewpoint of natural conditions. Sxte D is clearly inferior to the other four -
" because of envuomnental concerns. -

14-3



14.4.2 Conceptual Layouts

Due to the topographical constraints mentioned in section 14.3.2, a large-scale reclamation

- directly extended from the present shoreline behind Site B was excluded in the alternative
formulation. A large-scale development at Site D was also excluded for the reasons mentioned
in section 14.4.1. Bearing these factors in mind, the Study Team prepared three conceptual
layout plans and then compared them with the concept of the H. PA Layout Plan (See Table
14.4.2). :

Based on the comparison among the four conceptual layouts (See Table 14.4.2), the Sfudy

- Team proposes that Conceptual Layout 3 and H.P.A. layout be further examined. Conceptual
Layout 1 is discarded because of a great imbalance between dredging volume and reclamation
volume. Conceptual Layout 2 is not recommendable either because it can not respond to further
expansion needs in future,
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14.5 Capacity Requirements
14.5.1 Container Berths
(1) Transshipment

The estimated demand of transshipment container for the year 2020 differs sharply depending
on the development scenario. the Study Team proposes 6.2 million TEUs for the high growth
scenario and 5.1 million TEUs for the low growth scenario Consequently the additional
capacity required for 2020 is in the range of 3.1 million to 4.2 million TEUs.

The Study Team proposes a throughput estimate in the year 2005 W1th the same sets of

scenarios as above. _
' ~ Table 14.5._1 Additional Container Berths
Year | - 2005 2020
Container throughput -~ 2.5-3.0 million TEUs —5.1-6.2 million TEUs
Additional berths o o 2 : ' ' 68
(2) Import/Export (,ontamers

- The annual throughput of 1mporb’export container is esumated to be 0.3 mdhon TEUs at the

- year 2020 and thus negligibly small compared to the throughput of transshlpment container.
Since free zone activities is expected to generate most of the unportfexport container, demand
forecast shoutd be reexammed aﬁer the fnee zone starts 1ts operatlon :

14.5.2 Conventional Berths :

" The annual throughput of bulk cargo in 2020 i is estimated to be 1.9 rmlhon tons excludmg fuel
The main item is animal feed, cereals, and cement. Since the cargo volume is relatively small N

the new bulk terminal should be used as a multi-user terminal rather than as a single user
terminal. If a grabbing crane of 800 t/h capac:ty are msta]led in one of the new terminal, they_
can handle up to 1.7 million tons of dry bulk cargo. Therefore, the new bulk terminal has more
than enough capac:1ty towards the target year. .

The annual throughput of general cargo in 2020 is estlmated to be 0. 3-0 4 mllhon tons If the .' '

 bulk cargo is handled at the new bulk terminal, the berth occupancy ratio goec down to 20 %
Therefore, general cargo can be catered for at berths 1-4 towards the taxget year.

14 53 Oll Termmal

The local demand .of fuel is expected to expeﬁeﬁo_e a mazked decline upon oompleﬁon of a

14-12 -




LNG pipeline. Although the demand will gradually increase afterwards, it will not greatly
surpass the current level.Since Salalah is located at the halfway between Singapore and
Rotterdam, two of the world’s busiest bunkering points, it has a potential to become a major
bunkering port. Since bunker oil prices are high in Salalah at present, the prices should be
shaxply cut in order to materialize the potential demand.

1454 Passenger Terminal
In the year 2020 cruise ShlpS are expected to call at Port Salalah 44-64 vessels a year, or twice
to three times as frequently as in 1999. One dedicated passenger terminal is needed toward the
end of the plannmg period. -

14.6 Master Plan for 2020 -

14.6.1 Planning Principles

This master plaﬁ is targeted to develop Port Salalah toward 2020 in line with the developmeﬁt
needs of the region. Economic vnablhty of the specific projects is dealt with in section 14.8. The

master plan also allocates some areas for future expansxon which is not reqmred up to 2020 -

' accordmg to the demand forecast.

1462 Layout Plan

- Table 14.6.1 Master Plan for 2020
' Facﬂxty ' ~_Dimensions

Addmonalberths | 13m draft container quay: 1,050m

16m draft container quay: 1,750m

Passenger berth: 350m '

Government berth: 800m :

' o (Future expansmn 980m w1th 12m depth)

Additional terminal area | 112ha :
R - (Additional 42ha for future expanslon) :
Handling equipment - Contamer: 15 gantries (18 rows), 9 gantries (22 rows),

. * 48 RTGs, 96 yard tractors
Conventional: 1 grab bucket crane

Contamer handling capacity | 6 million TEUs/year

Breakwater . 12550m
Dredgmg L : o 17,393,000 m’
N - |(Additional 331,000 m?*for future expansmn)
. Reclamatlon oo 115,062,000 m?®
- _ | (Additional 7 271,000 mzfor future cxpansxon)
Total cost : - 310 rmlhon R.O. '
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14.6.3 Container Terminals

The Study Team sets an 8,000 TEU vessel as the maximum design ship for the master plan (See
section 8.1). The Study Team sets 350m as the standard quay length in the master plan,
Currently 99% of container vessels are shorter than 300m and thus can safely berth at a 350m
quay. '

In setting the quay depth the Study Team took into account the dirhensions of the maximum
design vessel and the distribution of the size of container vessels. The Study Team proposes that
- two berths have a depth of 18m and the remaining berths of the terrmnal have a depth of 16m.

The area for the proposed container terminals is 14 ha. Taking the quay length of 350m into

account, the terminal area behind the quay needs to have a depth of 400m. Transfer crane

(RTG) system is reoommended in the expanded terminals. Since 99% of containers handled in

Salalah is transshipment and thus land-side operation is minimal, two RTGs and eight yard
~ tractors per game crane will be sufﬁcwnt for the time being.

14.6.2 Convenuonal 'I‘ermmai

| Smce the bulk cargo pro;ected for 2020 is relauvely smali and d1ver51ﬁed, the master plan -
proposes to equip the new bulk terminal wnh a grab bucket crane, which is excellent in

versafility.

14,63 0il Termina.l

The timing and scale of further development of the oil terminal for bunkenng nwd to be
reviewed after bunkering semce is started at the refurblshed oil p1er

14.6.4 Passenger Terminal

The Study Team proposes that the terminal is 350m in length and 1imin depth Wh.lCh can cater _
for the longest cruise vessel Queen Ehzabeth 2.0

14.6.5 Government Bei'ths

~ The master plan allocates a quay of 700m to govemment use, 300m for the Roy‘al Navy and
400m for the Royal Yacht Squadron. The depth alongsuie is 8.5m to cater for the largest design
vessel. Another 100m berth frontage with a pontoon is aflocated to the Royal Yacht Squad.ron' |
for smaller boats. In order to avoid the mixture of dlfferent typcs of traffic, the govemment

- berths are hnked w1th the hinterland bv a bndge
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14.7 Preliminary Engincering Studies
14.7.1 General

The basic engineering concept will be compiled in accordance with the results of the survey to
be conducted at the site,

14.7.2 Design Codes and Standard

The design of marine structures such as quay walls revetment, efc., for Salalah Port has been 7'
carried out on the basis of Technical Standard for Port and Harbor Facilities in Japan which are
used as the basis for port des1gn in Japan as well as in many developmg countries world wrde

In the process of designing, techmcal mfomlatron in the Sultanate of Oman was adopted thh .
~duly considered to reflect Jocal conditions, parhcularly in the mterpretahon of structural

properties of constructlon materials available on srte and various kinds of environmental
_ condmons 1ncludmg seismic disturbances.

14.7.3 Companson Study of Quay wall

Before ﬁnahzmg the berth structure in the port development plan, it is necessary to select the
prospectwe stmctural types of the berth for cost and techmcal companson _

- The soil condltlon of the proposed site is generally hard rock layer and steel p1les cannot easrly _
- be dnven in this layer :

For comparison of quay wall type the followmg three types was selected namely,
{1) Block wall type -

. (2) Pile supported platf'orm Type
(3) Caissontype

As a result, block wall type is recommended based on the so1l condmon, constructlon cost, :
construction eqmpment, and adjacent terrmnal quay structures

1474 Breakwater

The rubble mound - type, same as existing east breakwater is mcomrnended for proposed

breakwater con31denng avarlabrhty of construction matenals subsoil condition of proposed site, B '

construction cost and constructlon time.
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14.7.5 Dredging and Reclamation

When the present container terminal was constructed in 1997 and 1998, a cutter suction pump
dredger dredged the channel area effectively.

: The same dredging and reclamation method will be recommended for the pmposed port
faclhues of Salalah Port.

14.7.6 Constméﬁon Cost

The.cost estimates are primarily based on the unit prio&s'and rates in Salalah derived from the
construction material and equipment price survey conducted by the Study Team in Jan. 2000.

The construction cost for Salalah Container Terminal that was completed in 1998 was inferred.
14.7.7 Construction Period
' The construction period is primarily based on the natural conditibns, material quantity, dredging
volume, ability of construction equlpment, and existing container terminal constructlon period .

. are the decisive factor in the overall construction time. Th&sefactorsweretakenmtoﬁﬂl
consxdemtlon for the entire construction penod. .
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14.8 Phased Planning
14.8.1 Concepts

The master plan encompasses the port expansion envisaged in 2020. The Study Team classified
the port development projects into the following three phases taking into account the demand
forecast and the risks entailed:

Phase 1: Container terminal expansion and creation of the government berths (short term)

Phase2: Further expansion of the container terminal, installment of cargo handling
equipment in the new bulk terminal, and creation of a passenger terminal (long
term)

Phase 3: Overall port development (future expansxon)

14.8.2 Shert-term Plan

The capacity of the present container terminal is estimated to be 2 million TEUs. According to
the demand forecast, the container throughput is expected to reach that capacity in 2002-2003
{See section 13.3). The demand forecast projects an increase of the throughput to 2.5-3
million TEUs in 2005. In order to meet this growth, construction works for at least two berths
should start in 2001 (See Figure 14.8.1). '

The Study Team prepared two alternatives for the short-term development within the scope of
the master plan for 2020, (See Figure 14.8.2, 14.8.3). One is the northward expansion (Plan A)
and the other is the eastward extension (Plan B). '

Table 14.8.1 Outline of the Two Alternatives for the Short-term Expansion

Facility Plan A Plan B
Additional berths 16m draft container quay: | 18m draft container quay:
700m 1,050m
Govemment berth: §00m Govemment berth: 800m
Additional terminal area 28ha . : 42ha
Handling equipment Six gantry cranes (18 rows) Nine gantry cranes (22 rows)
12 RTGs - | 18RTGs
24 yard tractors | 36 yard tractors
Container handling capacity | 3 million TEUs/year 3.5 million TEUs/year
Breakwater 1,200m 2,550m
Dredging : 13,779,000 o’ 6,722,000 m’
Reclamation 3,060,000 m? 7,003,000 m’
Total cost 118 million R.O. 164 million R.O.
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o 4000 | . B High growth
K 3500 20%share
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Figure 14.8.1 Estimated Transshipment Demand and Capacity Addition

The Study Team evaluated the two alteratives from various viewpoints. The conclusion is that
Plan B is undoubtedly superior to Plan A from the viewpoints of flexible temnnal opetation,
vessels wailing time, and wave disturbance.

14.8.3 Long-'term' Plan

Port Salalah should always have a spare capacity of not less than 300-400 thousand TEUs/year
fo capture the potential growth. For that reason, the relevant authorities should take appropriate
actions when the spare capacity of the terminal comes close to the mimmum spare capacity An

expansion project needs to provide a capacity addition of at least 600-800 thousand TEU/year,
or double the minimum spare capacity.

A paséenger berth of 350m in length is included in the long-term plan. Congestion of the
container terminal and the bulk terminal needs to be monitored to determine at what pomt the
construction works of the passenger tenmnal should be btarted

In order to make good use of the new bulk terminal, efficient handling equipment is
indispensable. However, it will requirc users’ investment in conveyels and silos as well. Since
the existing conventional terminal has capacity large enough to deal with a sizable increase in
'demand, users are not likely to embark on a large investment in the foreseeable future. Efficient
bulk cargo handling system needs to be provided when a large-scale privéte sector itvestment
in the grain industry comes to the port.

14.8.4 Futare Expa'nsion '
The Study Team allocated areas for luture expanslon in the master plan to respond to the

projects which can not be pmven viable at this time. Those pleeCtS include a ship repair yard, a
bunker fuel terminal, and additional bulk handling terminals. -

14-21



14.9 Wave Disturbance
14.9.1 Short—period Waves

' The ‘§tudy Tearn employed a numencal simulation model (Wave Diﬂraetlon Model by Takayama)
to evaluate wave disturbance in the port basins caused by short-period waves, Wave height was
evaluated in front of the main quays included in the master plan. Table 14.9.1 shows the estimated
berth availability, or the proporﬁoh of the duration in which wave height is lower than 50 cm at the

. berth alongside. The Shidy Team prepared three al_te'mative layouts and found that only master

- plan 3 provided a satisfactory level of berth availability for all the main quays Those quays will be
available during over 95 % of a year. The Study Team thus detennmed the configuration of the
breakwater. Plan B can prowcle sufficient protechon while Plan A can not ensure safe berthing,

Table 14. 9 2 Berth Avallablllty (short—penod waves)

R )
Existing layout Master pldn (3) | Shori-term plan_ Short-term plan
Buik terminal - 97.8 ' 97.0 . %66 .97.0
Existing container - 925 960 719 969
terminal ' ) ' S
Eastward-extended e 92 - C 962
| container tetfminat | - - BT IR I :
Northem  basin - T 981 | 965 . -
container terminal | : : L 5 SR DR -
Govemment - - | - : 910 - | . 502 | 931
- 14.9.2 Long-period Waves

A different numerical simulation model (The Boussinesq Equation Model) was employed to
estimate the effects of long- penod waves, Charactensucs of the incoming long-period waves were
determined taking into account the ex1st1ng survey data. (See 8.2 and Table 14.9.3). The spectmm
of’i mcommg long- perlod waves was assumed as shown in Fxgure 14.9. 2

Table 14.9.3 Character'ist_i_esof Long-péﬁod Waves . -

Wave direction Period o Speclrum density '. Wav_e height (H,.,;)
S-SE 12~300.seconcis 100 cm2 second | 11.7 cm

Wave height and wave penod were evaluated bmldes the main quays mcluded in the master plan o

* Harmful effects of long-period waves will be reduced i in the port geometry proposed by the master
plan (See Table 149, 4). Long- penod wave motions in front of the existing container terminal wlll o
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become less serious since the master plan layout can reduce a wider range of enetgy than the

existing one (Sec Figure [4.9.4). However, further study based on long-period wave observation
data will be i'equiled fo estimate the detailed nature of wave motions. The model testing currently
carried out by MOTH will give another perspective on this issue.

‘Table 14.9.4 Wave Transformation Estimate (leng-period wévw)

(o)
. Wave direction Existing layout Master plan
Existing container S - 11.7 : 10.6
tenminal S SE - 194 [1.5
Bulk terminal : S 9.1 7.6
o - SE ' o137 170
Bastward-extended - 8 - 83
container terminal’ SE " - - 14.9
Northern  basin S - : - 95
container terminal SE - ' 11.2
Govemnment - 8 ' - 104
berths - . SE ; o . 151
' — :
) a B ] ) s :.:.......“ Enc.idx_mi anﬂ
S et 1)
E‘ ;Gz S Nirted ::I.m ity
% 10
:5 Tl
]gr" t., . " PR - |—f_§ . . T ) -I. ik Lod N
LN - et oot 10" fike]
1000 : Hop : : w o : 1 - Tlsect
o o Y wave direction S - ' '
¢’
i’ g Db vy T

wem Shari-tarn olan 4
R - Shart-tetm plian B
- | = WVanver ptzn
o ] mee Nactes pien (20
i = Yioter plai 7D

i {oml-sec)
z

10° .

10"

wi o e — o
S i e S, L e
S Eiei IR | A L A : b Tiserd

A naée.d}reﬁtion ©SE

" Figure 14.9.4 Enérgy Spectrum Compérisbn at the Existing Container Terminal
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14.10 Capacity Evaluation

A numerical simulation model, “Witness”, was employed to evaluate whether the port capacity
would be sufficient to deal with the increasing cargo and vessel traffic throughout the planning
period. Characteristics of the calling vessels, productivity of the terminal, navigation requirements
- were determined as shown in Table 14.10.1.

Table 14, 10 1 Callmg Vessels Condmons (in 2020)

© Vessel type Freqtcl:rllicy of | Productlwty | - Cargo volume aﬁai‘i;l?:geﬁlfe
Container 22 calls/ | Max 6 gantries 3.1 million TEUs 3 hours
" (mother) week 40 TEUs/crane | 2,800 TEUs / vessel
~ Container 32 calls/ Max 3 gantries 3.1 million TEUs 9 2 5 hours
(feeder) week 40 TEUs/crane | 1,960 TEUs/vessel | ©
Bullccement | | 1/ week | - 200vhour | O00000tintotal | o0 L
carrier i : 10,000 t/ vesse] S ‘

Dry bulk carrier | 65 calls/year | 500 t/hoof _ 1%};33??5&2? 225 hours
General carg_o 112 cails / Max 2 gangs 300,000 t/ year ' 295 hours
vessel - year 30 vhour/gang 2,500 t/ vessel ' :

) These vessels are take'n into account only for evaluating channel congesﬁon

Bcrth occupancy ratio and average waltmg nmc are shown in Table 14 10.2. ThlS result indicates
that the capacnty prov1ded by the master plan is suﬂlcxent to respond to the vessel tIafﬁc in 2020.

Tahle 14 10.2 Berth Occupancy Ratlo :

Berth =~ Berth occupancy matio - .
Container berths 0.51
Bulk berths 0.30
General cargo berths 014
Oil berths 0.15
Table 14 10.3 Wamng Time
- Vessel type Average waiting tlme (mmutes)
Container vessel (mother) 43
Container vessel (feeder) 55
Bulk cement carrier 197
Dry bulk carrier 106
Fuel tanker (local use) 29
Fuel tankcr (bunkcnng) 88

“Table 14, 10. 3 also mdicates that it mlght be p0331ble to handle contamers with fewer berths or
lower productivity. This is due to a hnear quay allgmnent Wthh enablw ﬂcx1ble crane

deployment.
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- 14.11 Economies of Port Development
14.11.1 Purpose and Methodology of the Economic Analysis

This section evaluates the economic cost and benefits so that the government of Oman can
comipare various projects to assign priority in view of the national economy.

The economic mternal rate of return (EIRR) based on the cost-benefit analysis 1s used to'
appraise the feasibility of a project from the v1ewp01nt of national economy. '

There are 8 cases to be studied in the economic analysis. Major 2 categt)ﬁes stand for the
assuinption of the cargo demand; low growth with 30% share and high growth with 20% share.

- Each of these demand growth cases have 4 different cases for port development; Plan A (Short
Term), Plan A (Short Term + Long Term), Plan B (Short Term) and Plan B (Short Term + Long
Term). '

14.11.2 Assumptions

The base year means the starting year of the economic analysis. Takmg into conmderatton the '
constructton schedule, the year 2001 is set as the base year for this study -

- 'Cons1dermg the deprematlon penod of the main mfmstmcture of the port, and the construction

period thereof being 4 years, the period of calculation as the project life in the economic

' analyms is assumed to be 34 years from the begmmng of construction; from the year 2001 to the
year 2034. '

The exchange rate assumed for this analysm is U.S.$1=0.385R.0.
~ In this study, the "without” case is deﬁned és follows:

1)No investment is made for the mﬁastmcture and port equipment for the expansion of the
" containerport. - ¢

2)Transshipment container cargo voiume wﬂl inicrease until it reaches the exxst‘mg port capacity

and then level off. - S

“3)Investment for the Free Trade Zone adj acent to the port is not made, however, the mvestment
for the expansmn of the ex1st1ng Industnal Estate is made as planned o

- Since the project is to expand the container port to cater for the mcreasmg transshlpment
" container cargo, the most easily defined difference between ""With" case and "Without" case is
" an increase in the revenue of the container port. ' In addition to this benefit, an increase in the
- industrial activities highly dependent on the container port was taken up as a measurable effect

14-25



of the project.  In order to measure this cffect, the average value added versus production value
in the industrial statistics of Oman was employed.

14.11.3 Economic Pricing

Economic pricing is not made in this economic analysns as the d1ﬂerence between the market
prices and mtematlonal price is negligibly small in Oman,

14.11.4 Costs and Benefits
(1) Benefits

- In view of the financial position of the Oman Govennnent, the payment from SPS based on the
concession agreement is the source of revenue. It includes land rent, royalty, franchise fee,
income tax from SPS and 20% of dividend from SPS 1f it is available.

However in wew of the Oman National Economy, the beneﬁts expected from the port
development are those dlrectly or indirectly accrued from port construction and operatlon,
regardless of the fact that they are quantlﬁable or not. _The major ones will be:

1. . Port charges paid to SPS, ' : . : o
2. Savings for those who use Sala]ah port, in terms of costs t1me or other convenience,
3. Value added accrued from the economic acnvmes wlnch wﬂl be generated by constructlon

“work of the port, : '
Value added accrued from the eeonormc activities whlch will be generated by industrial

development taking advantage of the port development, '

5. Increase in employment opportunities accrued from the above port construction, port

operation and the industrial development, and
6. Foreign exchange saving and eaming from these activities.

:‘*

Among the above major 6 beneﬁts 1 (port charges) and 2 (savlngs of port .USCI'SI) are the
benefits arisen directly from the port development project. On the other ‘hand, 3 and 4 are the -

trickle-down effects of port development. In calculatmg EIRR, 1tem 1, 2 and 4 of the above -
beneﬁts were taken in to account. - . ‘ _

Benefits 5 and 6 include both duect and mdlrect beneﬁts from the port development, and may |
overlap the benefits 1-4.

(2) Costs

“Table 14.11.1 summarizes the items included in the financial and economic analysis.
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14.1L.5 Analysis

(1) EIRR |

EIRRs of the proposed pI'O_]eCtS are shown in Table 14.11.2. EIRR is calculated in two cases;

depending on whether the value added is included or not in the benefit. Regarding the

construction costs of poxt infrastructure, the following will be the matters to be decided by the

project owner (the Government, in this case):

1) Whether the construction costs of the Govemment berths and bndge should be mcluded in
the project costs or not, and

2) Whether all the breakwater constructlon costs should be shouldered by the short—term
project or not. :

Therefore, the EIRR calculation assumed three cases, dependmg on the costs mcluded in the
port infrastructure construction, namely, : :
1) Al the port infrastructure construction costs o - - :
2) The port mﬁasuucture constructlon costs excludmg that of the Government berths and
bridge.
3) The port mﬁ'astructure constructmn costs excludmg that of Government berth and bndge
‘with a part of breakwater construction costs, spread over to the long-term project.

(@) Conclusion _

FIRR of the port development exeludmg the industrial development tumed out to be rather low
' but fit in the range of 6 to 10%, which i is conmdered to be reasonable for an infrastructure
| project. On the other hand, EIRR of the port development mcludmg Salalah 1ndustnal '
development as a whole will be very high. In addition, other benefits such as mcreased job
opportunities and foreign currency earning, combined with multiplier effect on the general
- economy in the region would further imprcve EIRR. :

Taking into account the above factors, the Study Team concludes that the proposed pro_;ect is

 feasible i in view of the national economy of Oman, on condition that an adequate set of policies _
will be taken for the development of industry and social infrastructure in the region.
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14-12  Financial Analysis

(1) Methodology and assumptions -

The analysis focuses on the viability of the project itself and the financial soundness of the
project. The financial viability has been evaluated in terms of the Financial Internal Rate of
Return (FIRR). Construction is assumed to start in 2001, and commercial operation is
assumed to start in mid-2'004. ' R |

(2) Analyze pattern - :
* The master plan includes two development plans, each with two cases.
Development plan A (short, short + long) -
~ Development plan B (short, short + long) : : :
. Two scenarios are used to forecast the cargo handling volume (In the hlgh growth scenano,
Salalah has a 20% share at the total container throughput of the region. In the low growth
scenano, Salalah has 30% share). Therefore we calculate FIRR for a total of 8 cases. '

GSO is assumed t0 be the owner of the port fac1ht1es and the new termmal is leased to the

new terminal management entity. The new termmal management entity Wlll pay the
 following fees to GSO. 3 '

A yearly royalty fee: US$64 thousand per berth to be mcreased 3% per year. -

A yearly rental fee: US$186 thousand per berth to be increased 3% per year. -

A yearly franchise fee: 50% of the net profit after tax when exceedmg the aggregate of 15% _
of the Issued Share Cap1tal

Costs shouldered and revenues obtamed by the new termmal management entlty are
- assumed to be as listed in Table 14 i2.1.

Table 14. 12 1 Cost and Revenue Items

- Revenue =~ - o Cost
1. Port dues 1. Installation of handling equlpment
2. Tug Charges 2. Royalty Fee
3. Pilotage Charges 3. Rental Fee .
4, Berthing Charges - 4. Franchise Fee = -
~ 5. Cargo handling Charges "1 5. Daily maintenance cost -
R 6. Administration and operation cost
3 Caloulatlon of FIRR

The results of the FIRR calculahon in all cases are shown n Table 14 12. 2
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Table 14.12.2 Result of the FIRR

Plan A (short| Plan A (short] Plan B (short|{ Plan B (short
term) term + long term) | term) ' term -+ long
term)
High
growth/ 22.2 16.7 15.3 14.1
20% share :
Low :
growth/ 283 19.2 20.1 17.0
30% share '

In all cases, FIRR exceeds the interest rate of funds (8%).

Judging from this analysis, this project is assessed to be financially viable.
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13. Port Managenient System
15.1 Identification of Problem Areas
15.1.1 Nationwide Port Development Plan

In Oman, port development is planned and executed on an individual project basis. There is no
. nationwide port development plan explicitly defined. For example, the scheme of port
development, especially the role of the private sector, is different in each port. In order to make
the most efficient use of the nationial budget and to aveid duplication of investment, the
- government must prioritize projects from the viewpoint of national development. For this
purpose, a nationwide port development plan also should be established by the government.

15.1.2_C0ntainer Terminal

Container throughput at Port Salalah has been increasing steadily, exceeding 600 thousand
TEUs in 1999. But the handling volume is still less than the capacity of existing facilities. For
efficient use of the emstmg 4 berths and the new equlpment, the cargo volume needs to be
increased.

SPS posted a net loss of R.O. 3 /750,117 in 1999. Cargo throughput must also be increased from
~ the financial pomt of view. To increase the cargo volume, it is necessary for SPS to attract other
sthpmg lines and also establish a well coordinated feeder network from various areas

'I'hxs container ternnnal was developed and demgned as a transshlpment port and more than
9% of container throughput is transshipment. As a result, while container handling service is
available 24 hours, dehvenng/‘recelvmg cargoes service time is from 8:00 to 16:00. When the
"volume of import and export cargo from/to its hinterland increases, the operation pohcy and
system ; should be rev1ewed to acoommodate these 1mport/export Ccargoes.

1513 Conventional Terminal

A major problem in the conventional port s its profitability. In 1997, under the management
and ope:ratlon of MOTH, expendlmre of the port was R.O. 1,386,527, 90 % of which was labor
cost. Revenues from the port amounted to R.O. 658 606, covering only 48% of the expenditure. -

' After SPS took over the management, its ﬁrst measure to improve the conventlonal terminal
was to reduoe the excesswe number of operation and engineering employees and to raise

. marine charges However other problems remain. The cargo handling efficiency is not

' _sansfactory to port USCIS Some facilities have become deteriorated and require immediate
rehabilitation, while some cargo handling eqmpment is becoming superaxmuated
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15.1.4 Vocational Training

The Ministry of Social Affairs, Labour & WVocational Training has stipulated a fixed
Omanisation ratio in six areas of the private sector. In transport, storage and Qornrnunications,
the ratio should be 60%. In 1995, National Vocational Qualifications (NVQ) and General
National Vocational Qualification (GNVQ) were introduced to promote Omanisation.

SPS believes that the current training system by the government doesn’t meet the SPS’s
required standard and it didn’t adopt the NVQ training system in 1999. SPS has proposed the .
establishment of a new training school in Salalah and is discussing the matter with relevant
organizations. The orgamzatlons concerned basically admit the need for the trammg school, but
the financing scheme remains to be fixed. : -
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15,2 Urgent Measures
(1) Nationwide port development plan

In order to make the nationwide port development plan, an efficient system of collecting data
and statistics of each port is necessary. The present statistic collecting system of MOTH is

- nme—consummg and its items arc not enough. Therefore it should be improved for MOTH to
get sufficient data smoothly. :

To conduct the process of establishment of the nationwide port development plan smoothly, an
efficient coordination system, such as national port development meeting, w}nch involves
various port related orgamzatlons should be introduced. :

(2) Estabhslnnent of Pozt Comrmttee of Salalah

Port Salalah is a public asset and fair and transparent management is v1tal Therefore it is

" necessary to establish “Port Committee” including MOTH, SPS, port users, local government,

and persons of Imowledge and experience. Main funciions should be approval of port

development plan, supervmlon of port act1v1t1es and coordination among port management
portusers andlocalgovernment S o

GSO has a plan to eetabhsh a sumlar comrmttee called the “Port Planmng and Regulator

_ Commlttee”(“PPRC”) This committee will consist of representatives of GSO and SPS,

) repreeentatwee of existing users of the port, and persons experienced in planning, hcenSmg and
reglﬂauon of ports :

_ ThlS PPRC has not yet been formally approved Once it is estabhshed, we recommend that its

 functions be expanded to include those envisaged in the “Port Committee” described above. For

 this purpose, PPRC should include local government members as the representatives of the

- region Moreover SPS is expected to coordinate port development and FIZ development
mcludmg investment timing of both projects. For thls purpose PPRC should involve PEIE,
which is responsible for FTZ development at present.

* (3) Neutrality of Port Management and Operation

SPS is known to be under the influence of Maersk-Sealand. When other shipping companies
consider using Port Salalah, they are likely to point out this issue and wony whether they will
- receive the same treatment as Maersk- Sealand. ' : '
To foster an image of ‘neutrality which means that any sh1ppmg compames will be n‘eated
equally in any services, the following measures deserve consideration. ©
- 1)To advertise its neutral management pohcy tothe shlppmg world through port sales actwmes '_
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2)To change the composition of shareholders (to achieve more diversity)
3)To establish a neutral committee, for example PPRC, to guide and supervise SPS

(4) Improvement of the facilities and equipment of the conventional port

The rehabilitation work of the berths of the conventional terminal has already started but most
- of the improvement work of the handlmg equipment has not started. Greater efﬁmency of the
conventional terminal is strongly required by port users, and therefore all improvement work
should be started as soon as poSSIbIe

(5) Enhanccment of user-friendliness

A “Port Users Meehng to exchange opmlons between the port management body and port
users is currently held each month. However users cla:m that they don’t receive a clear reply
from SPS to their requests. It is necessary to enhance the function of this Meeting and it would
be a good idea for a govemment representative to attend the moetmg in order to ooordmatc
bctwecn SPS and the port users from a neutral posmon :

- To promote acuvmcs of the industries and new investment in the hmteriand and to be
competluve with conventional terminals of other ports, especmlly Port Sultan Qaboos Port
Salalah should prov;de hxghcr producuvxty than Port Sultan Qaboos and atlxactlvc port chargw,
which are less than Port Sultan Qaboos
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15.3 Port Management Scheme
15.3.1 Container Terminal Utilization

There are three types of terminal utilization, which are “Open use (Public use)”, “Prioritized
use” and “Exclusive use”. Both the port of Singapore and the port of Hong Kong, which are the
largest container hub ports in the world and have high ratios of transshiprent, basically adopt
“Open (Public) use” system. Under this system plural shipping companies can use the berth,
resultmg in hlgh produchwty and compeuuve terminal charges. :

1532 Contamer Terminal Development Scheme
 Concerning the new container terminal development, basic idea is as follows.

® As private investment increases, the financial burden of the public sector is reduced. But

the private sector is often unwﬂhng to make a large investment because of the substantial
risk involved. I :
. ® The sole management body is assumed to be SPS.
e From the viewpoint of efficient use of port faclhues and equipment, a smgle operator
system (by SPS) is optimum. But a third company operauon should also be considered if it

is necessary to attract a new shipping company.
~ ® To achieve high productmty and a large cargo throughput, which are esqcnual for a
: transslupmcnt port, “Open use” system is usually appropriate. But a large shipping
- company may requcst to use a terminal exclusively to maximize efficiency. In this case
' _“Pnonuzed use” system should be introduced to attract sh:lppmg compames

_ Based on thc above six cases are con31dcred as follows Basm berth allocauon is “Opcn use”
- system, but “Prioritized use” systern will be considered if requested by shlppmg compames
whlle “Exclusxve Use” system is adopted only in Case—4 ' '

B (Case- l)GSO prowd% all facilities (mﬁas:rucmre and supersuuctm'e) Terminal mauagement

' - and operation is conducted by SPS.
: (Casc 2)3SO provides mﬁ‘astmcture while SPS provides superstmctm‘e Terrmnal management

o and opcrauon is conducted by SPS.
: (Case- 3)GSO prowdes mﬁastructunc while a third cornpany prov1des superstructure. Terminal
. management is conducted by SPS while the terminal operator is the third company
(Casc—4)GSO provides mﬁastmcture while a third company provides superstructure. Terminal
3 management is conducted by SPS while the terminal operator is the third company.
- - “Exclusive use” system is adopted when strongly roquested by shxppmg companies.
(Casc 5)SPS provides superstructurc and a part of mﬁ'astmcture(for example berths) Terminal
_ managcmcnt and operation is conducted by SPS. '
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(Case-6)A third company provides superstructure and a paﬁ of infrastructure(for exarple
berths). Terminal management is conducted by SPS while the terminal operator is the
third company.

An evaluation of above cases is made as follows.

® In casel, GSO must bear all investment costs by itself which involves a substantial risk.
Private parumpauon is limited to operation, -
® In case 5 and 6, the private sector must make a large investment which mvolves a
' 'substant1al risk. Furthermore the private sector would own the land although a port is a
public asset. :
® From the viewpoint of efficient use of port facilities and equipment, the single operator '
- system by SPS is considered preferable. If, despite SPS’s efforts to foster an image of
neutmhty, a third company operation is the only way to attract a new shlppmg corupany,
~ then a third company operation should be introduced. :
® For efficient ut:lmhon of berths, “Open use” system should be adopted as a basic scherme.
- But “Prioritized use” system also should be adopted if it will attract shlppmg companies.
® Considering above mentioned points, case 2 is con51dered to be preferable But to satisfy
- the neods and requests of sthpmg compames case 3 and 4 are also poss1b1e '

15.3.3 Port Development and Management

. The sole management body of Salalah Port mcludmg contamer and convenuonal termmals is |
- assumed to be SPS. : :

Convenuonai terminals cater for the needs of the reglon 'I'herefore to support reglonal
development, GSO should develop necessary mfrastrucun'e and set reasonable concession
conditions which will allow SPS to offer low port charges. SPS should operate and maintain tho
“conventional terminal based on the conoessmn with the government

Port development and management scheme of oontamer terrnmal and Convenuonal texrmnal is
shown in Table 15.3.1. A
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15.4 Part Marketing Strategy
15.4,1 Port Sales

" As anew comer to the transshipment business world, port sales are essential for Port Salalah to
promote its name SPS must play the main role in conducting port sales activities. But the
Omani Government also should support and j join these activities because the development of
Port Salalah benefits not only SPS but also the Dhofar reg10n and the government

The following measures are recommended to promote port sales activities.
_ l)Improvement of web site of Port Salalah . :
2)Improvement and efficient usage of sales promotion materials (prmted brochure and wdeo) '
3)Regular dispatch of Port Salalah Sales Missions (Th:s mission is desirable to be formed by
SPS and the government.) :
4)Set up of port sales offices abroad in addition to the oﬁice in Duba1

15.42 Marketing Strategy
(1)Port Tariffs

~ Compared with Dubai Ports, the tariff level of Port Salalah is about 4% is higher. But Salalah
~ is much closer to the main East-West shlppmg route than Dubal and, therefore, the present tariff
level of Port Salalah is sufficiently competmve w1th Dubai Ports. - '

Compared with Singapore Port, chargee of Ioading and discharging of laden 20 fect container
are about 7 % higher at Port Salalah. But Port Salalah offers more than 50 % discount in
average for over 200 thousand movements per year. It is said that the volume discount of
Singapore Port is only about 10 % for over 400 thousand movements per year. Therefore it can
be said that Port Salalah can compete with Smgapore Port at the tariff levels for large class
shipping compames But Port Salalah aims at being a common user port and to achieve this
target it must attract various shipping companies including middle and small class shipping
companies. From this view point, standard tariffs should be reduced while volume dlscount rate
shouid be mcreased from the present level. ' : :

(2)Netw0rk of Shipping Lines

Port Salalah must have not only trunk lines but also sufﬁment feeder service network to achieve
success as a world class transshlpment hub port. Main prospective market areas of hinterland |
development are Yemen, East Africa countries, and Indian Sub—Conhnent besides the Umted
States, Furope, South-East Asia and Far Bast countries. From this v1ewpomt to increase trunk
lines and to expand feeder netwoxk, espec1ally from/to East Africa and Indaan Sub-Contment, is
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~ very important.
(3)User Friendly Management

PSA obmmuxﬁcates with its customers thmugh the advisory council which it has set up with
shipping companies calling PSA. Shipping companies set a high value on PSA’s attitude. Tt is
recommended that SPS forms a similar council with shipping companies calling Salaltah.

(4)Introducing Modernized Facilities

Salalah port must take advantage of its new port steitus Salalah boosts the most modem
facilities and operating systems, and these are good tools of port sales. SPS has already installed

super post panamax quay cranes with 22 rows which are world largest class cranes at present. |
~ SPS also should develop large depth quays, for example 18 meter quays.

(5)rncxease of Base Cargo
To havc not only transslupment caxgo but also base cargo ﬁrom/to hmterland is very mlponant

and will raise the status of Port Salalah. SPS should make eﬂbns to develop its hmterland and to
increase base cargo. : '
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16, Engineering Design
16.1 Design structure
16.1.1 Design Criteria
| | The design criteria necessary for desig'ning the port facilities is tabulated in Table 16.1.1.

Table 16.1.1 - Design Criteria

MHHW +1.68m

Tidal levels - ' M.SL +1.30m

| | ~ MLL.W +0.60m
Seismic disturbance - - | 0.1W (W : Weight of structure)
‘Wave height for design of breakwater 7.0m :
Vessel of design(max) Container vessel 90,000DWT
Water depth of berth(max) LAT-18m
Surcharge load of berth Load condition 5.0t/m”
Berthing velocity of ship ' - 0.15m/sec -

Design lifetime L o 50 years
16,12 Structural Design
Typical example of breakwater , quaywall, and revetment are shown in the following figures

o BARRIER WALL :
PRECAST CONCRETC

o EL-TS0M-100 7703,

Figure 16.1.1 Bmkwater
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16.2 Implementation Plan
16.2.1 JICA PLAN A )
" The implementation plan of JICA PLAN A is shown in Figure 16.2.1.
1622 JICA PLANB |
The implementation plan 5fnc_A PLAN B is shown in Figure 16.2.2.
16.3 Cosi Esﬁhaﬁon
| 163.1 Bﬁsic Condiﬁon:foi' Cost Esﬁm_ate

(1) The constructlon cost has been esﬁmated based on the result of material survey cost on
Jan.2000 at Salalah.
(2) Exchange rate of currency is ﬁxed as follows
US Dollar 1.0=OR 0.385
(3) Physical contingency is esumated at 10%.
{(4) Engineering services feels&sumtedats% _
(5) Indirect cost is estimated at 15%: contractors overhead and profit.
(6) Price escalation is not included for construction, equipment and engméénng cost. o
(7) The direct cost ‘of construction is classified into the foreign and local currency components.
. The percentage dlstrn:unon of the major items of construction materials, equipment and
~ labor between the foreign and local currency components is shown in Table 16.3.1.

" Table 16.3.1 Distribution of Construction Cost

7

Item Foreign Local

1 | Breakwater . o 30% - 70%
2 | Dredging S 90 10
3 | Wharf o 30 70
4 |Bridge - 70 30
5 | Building L 10 %0
6 | Mechanical =~ 90 10
7 | Electrical 9 | 10

8 | Water Supply&Dramage .90 10
S | Cargo Handing Equipment 100 0
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Description Quantity 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 ] 2011 | 2012 | 2013 | 2014 | 2015 | 2016 2017 [ 2018 | 2018 | 2020
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 | 18 19 20
1[Preparatory Work : -
Short}  2[Breakwater 1,200m W———
Term | 3|Dredging 13,778975m° - -
' 4{Wharf 700m -16m 2Berth ————
I | 5|Government Berth 850m -85m
6|Bridge 350m ————
7|Building | ——
8iErectrical o s—
9{Mechanical m———
: ~ |Container Crane 18lines —t—
10{Cargo_Handling Equipment |6Nos ,etc 36Nos. .
11{Miscellaneous Work . : : w———
12{Engineering Services
- 1|Preparatory Work L -
: 1|Breakwater - 1350m -~ —
Long | 2|Dredging 3,614,150m° - -
Term | 3iWharf 1,050m —18m 3Berth
: 4|Building S - uvov—
II -1} 5|Erectrical po——
' 6 iMechanical : | [—
: . - |Container Crane 22iines e
7jCargo Handling  Equipment |9Nos ,etc 54Nos. e
8|Miscellaneous Work ' p—
9|Engineering Services b
1{Preparatory Work o o
. 2|Wharf ' 1,050m —16m 3Berth
: 3|Building T —
I -2 4|Erectrical J——
5|Mechanical o e p——
o o Container Crane 18lines I
6|Cargo Handling Equipment |9Nos ,etc 54Nos. -
7|Miscelianeous - Work S L p—
8|Bulk Terminal crane - 800t/h -
8|Engineering Services —
1|Preparatory Work s
2|Dredging - 96,850 m’ '
3{Passenger Berth _|350m -11.0m —
I -3 4iBuilding etc IR —
5|Gunge Way 2Nos o=
6 |Miscellaneous Work —
TiEngineering Services

 Figure 16.2.1. Construction Schedule of JICA PLAN A
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Description Quantity 2001 2b02 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2018 | 2020
No. P i 2 3 4 5 6 7 8 9 10 | 11 | 12 [ 13 | 14 [ 15 | 16 | 17 1 18 ] 19 | 20
1|Preparatory Work -
Short| 2iBreakwater 2,550m
Term | 8|Dredging 7.003,146m° - N e
4|Wharf 1,050m -18m 3Berth '
I 5iGovernment Berth 850m -8.5m
. 6[Bridge . 350m
7|Building : s N
8{Erectrical ——
9|Mechanical ' S——
. . Container Crane 22lines —p—
10|Cargo Handling Equipment |INos ,etc 54Nos.
11|Miscellaneous Work : renn—
12|Engineering Services
_ 1]Preparatory Work ' o 7 : - .
Long { 2|Dredging o 10,801,725m° : o o _ el
Term | 3|Wharf - ' 700m -16m 2Berth : : : :
I -1| 5{Erectrical .
6|Mechanical - : re—
- : . Container Crane 18lines s re—
7|Cargo Handling Equipment_[6Nos ,etc 36Nos. - :
8]Miscellanecus Work o - [ —
9{Engineering Services - ———————————
1|Preparatory Work = -
21Wharf I 1,050m . ~16m 3Berth
I ~2| 4lErectrical ——
5{Mechanical ' . . —
_ _ Container Crane 18lines I
6]Cargo Handling Equipment {9Nos ,etc 54Nos. o
7|Miscellaneous Work R [rrve—
8jBulk Terminal crane ' 800t/h o N B ‘ . - -
9]Engineering Services jre————
1|Preparatory Work ‘ : - - - : _ o - . S
2|Dredging R 96850 m® R - - 1 - i | R T 1
3|Passenger Berth : 350m -11.0m L ' - ' ' | —
-3} 4iBuilding etc - " f—
5|Gunge Way - 2Nos - . m
§iMiscellaneous _Work ' : o—
7]Engineering Services

Figure 16.2.2. Construction Schedule of ICAPLANB
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16.3.2 JICA PLAN A
Summary of the construction cost_for JICAPLAN A is sh§wn in Table 16.3.2.
(1) Short Term |
' The cost estimation of short term for JICA .PLAN A 1s shpwn in Table 16.3.3.
(ﬁ) Long Térm | | |
“The c;as_t estimation of long term for JICA PLAN A s shown in Table.1 634.
3 future Te:m |
| The'_cost estimﬁﬁﬁn of ﬁlture tertﬂ for JICA i’LAN A is shown in Table 1635
1633 JICA Plan B
* Summary of the construction cost for JICA PLAN B s shown in Table 16.3.6.
(1j .Sh01.'t Tenn | o |
The cost esimaion of short term for ;icA PLAN B is shown in Teble 16.3.7.
@ LogTem .
Tﬁe cost est;.in._laﬁ.on:of.l__ong ténn for JICA_PL_ANB_ is shovéﬁ in Table.16.3.8
(3) Fpﬁue Term | -

“The cost estimation of future term for JICA PLAN B is shown in 'I‘ablé 16.3.9.
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