7.8 Handling Equipment’

7.8.1 'The Quéngity of Machinery Netessary fdr'Cérgq'ﬂandling

54, Regafdingxfhe'Qﬁantity of cargo'hahdling maéhiﬁéry anélyheﬂ'in respect
of shipside, landside and” grounded drea cperations, some can be reduced in
réspect.of the entire terminai,'sinée they should and can be operated
comprehensivelf,’supplémenting each other.” With this idea in ‘mind, the
quaritities of machinery necessary for the terminal's operations in 1995 and

2000, respectively, is estimated as follows:

Table 7-8-1 Required Number of Cargo Handling Equipment

- ‘Shipside ‘ Landside |~ Number
operations ; operations | required
Berths | Berths
Nos,}-2 | Nos.4-5
(1995) '
Container crane 2 2 4
Transfer crane 2 2 4 8
Tractor 12 8 - 3 23
Trailer 12 8 20 .40
(2000)
Container crane -2 -2 ' -4
Transfer crane 2 2 4 B
'Tréctor 14 10 3 27
Trailer 14 lO - _22 _ 46

The main dimensiong of required handling equipment are shown as follows;
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(a) Container Crane

(1) Hoisting capacity under spreader 41 tonnes
{2) Outreach from centre ling of water side rail 36 m
(3) Back reach from centre line of landside rail 11 m

(4) Span between centre lines of water side ahd 1andside‘rail ,20 m

(5) Lifting height under spreader to top of crane rail 24 m
Lowering depth from top of rail | : 14 m
Total hoisting 1ift : 28 m

(6) Approximate working speeds® ' , :

i) Hoisting spéed with 4ltonne load S0m/min.
ii) Hoisting speed with no 1§ad ';_:IZOm/ﬁin.-
* iii) Trolley traversing speed 150m/min.

iv) Travel speed S - 45m/min.

Note: The actual operating cjcle‘of a container crane is 25 cycles per
hour in actual loading/unloading work. The petentioal cycle is 35 .
times an hour, 102/103 seconds pér_cycle; Thus operafing

efficiency is 65% of potential efficiency,

{(b) Tire Mounted Transfer Crane
(1) Hoisting capacity under spreader 30.5 (40) tonnes
(2) Span 23m 470mm
(3) Lift(9'6" containers 4 high) 14m 940mm
(4) Approximate working speeds
i)Hoisting speed with 30.5tonnes load 17m/min,
ii)Trolly traversing speed o 35m/min,

iii)Travelling speed ; 90m/min,

Note: If the cost of 40 tomnes RTC is not so high compared with that of
35 tonnes RTG, 40 tonnes RTG could be selected.

(¢} Tractor-trailer

For 40 feet container
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{d) A List of Equipments

Table 7-8-2 Specifications and ‘Allotment of Equipment

Equipment ‘Dimension Units Remark
Container crane | Cap, 35t 2 (Exist)
Span 30m Berths Nos.4 and 5
Container crane | Cap, 4lt 2 (New) o
Span 20m Berths Nos.l and 1A
Transfer crane Cap, 30.5ﬁ(40t 8_- (New) 7 _
One over 4high Berths for Nos.3 and 4: 5 units
: for Shutaify. Bay Yard: 3 units
Tractor trailer | for 40 feet 27 {New) . S . :
container for Berths Nos.3,4 and 5: 10units
for Berths Nos.l and 14 : l4units
for CFS I : 3units
Trailer for 40 feet 17 {New)
container " for CFS
Folk lift Cap, over 25¢ 5 (Exist)
(Heavy type) for Shutaify Bay Yard
for general cargo
Folk lift Cap, over 1t 45 {New)
(Light type)

7.9 Maintenance System

55, Mina Qaboos need

expansion toward 1995.

many pieces of cargo handling équipment fore its

The efficiency of total cargo handling at the port

is determined by the operating conditions of a given piece of equipments,
not counting down time caused by sudden accidents. Many machines and other
pieces of equipment must be maintained in good condition through daily
gservicing, weekly checks, monthly inspections or yearly tests, Parts
should be replaced according te their specific maintenance schedules., The
members of the engineering staff at Mina Qaboos have fine technical
abilities and are able to keep the port's equipment in good working
condition. They have been recording maintenance logs. Various kinds of
spare parts are stored in a warehouse to cope with repairs or other

servicing as needed. But the number of staff members in the engineering
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department has to be increased at the same rate as the part's equipment is
added. |

1) Staff increase

Engineers Workers

Electrical 2 )
Mechanical 2 10 -
Other 10
(including auto mobile drivers)
Total 30

2) Working area

A new maintenance shop Should_bé built in the entrance zone at
Shutaify bay to handle repairs and ensure the safety and case of port

operations. (see Fig.7-9-1)

New . Former
Working area 10,800m2 5,OOOm2
Shop Building 1,300m2 700m®

In order to ensure profitability, it w111 become more dmportant to
carry out preventlve malntenance as more modern handling equlpment is used
at the port. This’ preventive maintenance requires a lot of manpower, many
spare parts and a large budget. Moreover, adequate preventive maintenance

work requires the following items:

1) preventlve maintenance budget

2) A manual or checklist for preventive malntenance should be delivered
to the staff after being translated from english or other .
1anguages, into arabic ‘

3) Training and education to upgrade technical ability.

7.10 Training of Maintenance and Operational Staff Members

56, In proportion to the increase in cargo volume and the number of
containers, the PSC will employ a large staff.' Details of training new
staff members are explained in detail in Chapter 9, "Operational
Procedure"”, Sectibn 9.6, ”Training,";in the CES report. This CES report
has been reviewed by the JICA study team and has been found to be a

reasonable proposal.
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7.11 Design of Facilities
57. Desings of port facilities badsed.on the futufe port planning are

studied and shown as below.

. (1) Berths

- Berth No 12(A) is designed with a water depth of -8m, deep enough to
‘accommodate 7 OOOt tlass ships. .The water depth of berth’ No.lZ(B}_ls -
-4.0m, which can accommodate small craft such as tugboéts and pilot boats.,

The standard cross-section of the berths is shown in Fig., 7-11-1,

(2) Seawall :
o The Seawall for reclalmed land in Shutalfy Bay is designed w1th an .

average water depth of —10m and a total length of 420m. (Fig., 7-11-2)

(3) Othe Facilities
1) Crane Foundation _
Gantry cranes for contalner cargoes are planned at berths Nos 14, 1
and 2, The railway foundation of the cranes is arranged "as - shown in %13 /- :
11-3,

2) Pavement and Transfer Crane Tracks _
The cross-section of the pavement and transfer crane tracks are shownn

in Figs,7-11-4 and 7-11-5.
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4, Crane Rail

¢, Crane Rail

1.83m 20, 0m o)
! 200mm Slab
450mm crushed stone
2. 440 1.50 Crossfall _ Q“:ﬁ"""“\
(] S s
HoW.L+2.7m N/ ZUQmm ?verslabb1ng . Electric cable
= concrete beam for crane rail : :
J ‘ pick up channetl
N\

Fig. 7-11-3 Standard Cross Section of the Crane Foundation

(Unit: cm)r'
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‘. .‘ - ! “’a”' ’
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Crusher Run ‘?;8": o~
X

Fig. 7-11-5 Standard Cross Section of Pavement
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7.12 Implementation Schedule of Port Construction..

7.12.1 General

58, Tt is quite important to formulate a well designed construction
program that will not obstruct the ongoing operations of Mina Qaboos,
because it is a very busy‘port,.with'about-one thousand ship calls a year,
Given such conditions, how to dredge in front of the operational tub-basin
is one of the key study: points in, ferms ef avoiding the most likely
navigational obstructlons to incoming and out001ng vessels.

59, ‘The construction of the port fac1l]t1es is to start in late 1990 and
be completed by 1992. The project implementation schedule is ‘briefly

described: below:

1) Blasting work at'theVQdarry site at Jebel, and seawall‘construction
will be executed and reclamat1on and pavement work for the contalner

yard will follow at Shutalfy Bay.:

2) In. COHJUHCthH with the above work, the following work will be
carried out on land demolltlon of the sheds at Berths No. 1 and 2;
foundation-reinforcement “work; and erection of container cranes, which

will be installed at the container berths in due course.

3) Dredging work will be initiated at the —-8m/-4m area, and the dredged

materials will be used for reclamation at Shutaify Bay.

4) On completion of the dredging in the ~8u/-4m area, . dredging im the
-13m area will start, The dredged materials therefrom will also be used

for reclamation at Shutaify Bay.

5) Construction of Berth No.12 (A) (B) will start after completion of

the dredging’ work.

6) The full package of the project is to be completed by the first half
of 1992,
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7.12.2 Amount of Construction Quantities

60. The construction quantities for each work component are shown-in Table

7-12-1.

Table 7-12-1 Construction Quantities

Facility . ' Unit Quantity
Land/Container Yard  mZ 153,000
at Shutaify Bay ' :
Land/Container yard Tracks for Container Crane,
at Mina Qaboos Container yard and road
Dredging/Dumping m | 1,186,800

(-13m, -8m, -4m)

Berths No.l and 2 Concrete beam and rails for
Container Crane

Berth No.12 (A)(B) m? 6,400 (160m x 40m)
Buildings m? 15,600

Cargo Handling No 56
Equipment

7.12.3 Preliminary Study on Construction Procedure
(1) Blasting and Land Reclamation ' , ,

61, The blasting operation is to be carried out at Jebel. The project
area at Jebel forms a steep cliff, with no flat area, so the materials
quarried from Jebel will initially be utilized to reclaim the adjacent sea
area so that the reclaimed land can serve as a construction yard.

After building the construction yard, the materials quarried from
Jebel will be utilized as rubble stone and armoured stone for the seawall.
On completion of the seawall, the reclamation work will move into full

gear,
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(2) Dredging work

3 in the —8m/

62, The required dredging volume is in the order of 383,300 m
~-4m area, and 803,500m3 in the -13m area, The dredged materials will be
used for the reclamation at Shutaify Bay. The height of the land including

the pavement will be approximately 5.0m above D.L,

According to the'boring data, the type of soils at the proposed .

dredging area are judged to be as follows:

fl
[
o

In the -8m/-4m area (between sea bed and —6.5m)... N

(below that)........--....'.... N = 50

“In the -13m area (between sea bed and -12m).... N = 20
(below that).....a...-.-...... N = 50

#*N means N-value (Standard Penetration Test)

63.  In the case of dredging hard-type ground, a grab dredger or pump
dredger is considered suitable dredging equipment,

In grab dredging, a dredger is generally accompanied by two harges and
two tugboats which are used to carry dredged materials to the dumping area.
The grab dredger does not need as much space as a pump dredger. The
quantity of dredging per hour by grab dredger, however, is much smaller
than that of a pump dredger, resulting in longer working times and higher
construction costs., Traffic congestion is ﬁsually caused by the barges and
tugboats’ frequent passage when carrying dredged material, hampering other
vessels' navigation.

Addition to this, dumping of materials can be done up to an average
depth 2Zm bellow the sea-level to allow for the draft of the barges, The
remaining material should be carried and dumped at sites up to 3-4km away
at sea.

In the case of pump dredging, on the other hand, other construction
craft are npot necessary, because the dredged matefial is carried through
disposal pipelines, The dredging quantity per hour is three times as much
as that of a grab dredger, which means construction will be completed in
less time and more cheaply. However, the space occupied by a pump dredger
is bigger. than that by a grab dredger, and the disposal pipes which are

placed on the surface of the water may hinder the passage of other vessels.
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Moreover, the sea surface around the reclaimed land will become muddy,
because of continucus digposal of muddy water,:

Giving :due consideration to ‘these two methods, puhp dredging is
considered to be preferable, because the above-mentioned problems with the .
pump dredging method could be solved by applying appropriate counter-
méasures, while the problems with grab dredging!éannot be solved
technically at Mina Qaboos., The . proposed countermeasures to. solve the

problems with pump dredging at Mina Qaboos are briefly described,

a) To divide the dredging area .into. various sections and to shorten the
time spent by the dredger on each section, thus minimizing operational
trouble to vessels passing nearby.

b) To place the disposal pipeline on the: seabed in order not to hinder
the passage of other vessels, especially in the area where the disposal
pipelines may be a . great abstacle.

c) To discharge the muddy water around the reclaimed land after letting
the fine matérials sink in the settling tank installed inside the seawall
of the reclaimed land,

- These countermeasures will help minimize the likély problems at Mina.-

Qaboos,

(3) Construction of Berth No.12(A)(B) -

64. On completion of dredging work at a water depth of -8m/-4m, the

construction’ of Berth No,12(A)(B) is to start. The bhérth is of a steel

pipe pile open type, including 12-degree batter piles, ' The ‘stratuin for
pile-foundation at the new berth area is silty sand with N value of 50, so

a diesel hammer of 7 ton ram weight is to be used, After the completion of -
pile~driving, the pile heads are to be rigidly fastened to thie quay beams,

and gravel is to be placed for the consolidation of pier foundations. - At
the last stage, the sldb concrete is to be placed and paved on top.

As for the concrete material, ready-mixed concrete will be used,

7.12.4 Construction Schedule
1) Working Capacity :
65. The working capacities of the major items which will be used most

frequently in the Project have been compiled as follows:
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Table 7-12-2 Working Capacity of Pump Dredging

Dredging {pump dredgerLS,OOO P8,y N=20 11,000m3/day
: N=50 7, 500[n3/day_'

Pile-driving 4 pile‘S/{la'y-
Disposal of rubble stone 2,770|n3/day_
Pavement 7_‘:: _ ' Q,SOOmZ/day

2) Cohstruction Schedule

66. The construction schedule at Mina Qaboos is shown in Table 7-12-3,
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7.13 Cost Estimation

7.13.1 General
67. The cost of the development plan for Mina Qaboos has been estimated

based upon the foregoing preliminary design, construction method and

schedule,
The basic concept of cost estimation is briefly described bhelow:

(1) Unit Rate for Labourers and Materials
These rates have been estimated using the average values obtained from
various sources in Oman. If the rates were unavailable, they were

estimated by comparison with other rates in Oman,

(2) Operating Cost of Equipment or Craft

{a)} The cost of eduipmént or craft which are to be delivered from abroad

have been calculated based on the standard used in Japan for calculating
rental cost-that is the depreciation cost/maintenance cost per working
days and operating hours.

{b) The cost of deomestic equipment has been calculated from interviews
with various sources. Wherever possiblé, these rates have been cross-

checked.

(3) Unit Price
Unit price for each type of work, such as dredging, construction of
quay and reclamation etc., are calculated as the sum of labourer, fuel,
material, rental and other unit costs, and were checked by comparison with

the corresponding unit prices in Oman and Japan.

7.13.2 Conditions for Cost Estimation
The main conditions for the cost estimation are as follows:
{a) Construction costs have been estimated using the prices and rates
obtaining in December 1989 in principle,
(b) The inflation factor has been excluded from the eétimation.
(c) The exchange rates of the U,S5.,$ against the Oman Rial (R.0.,) and
Japanese Yen (J¥) are as follows:
1U,8.% = 0,385 R,0,
1U.S.8% = 144 J¥
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(d) Rents or cdmpeneation for land and fishing activities have been
excluded from the estimation. '

(e) in general, the costs of the foreign portiOHIinc1Ude the following:

1) Materlals, equzpment, machlnery and craft not produced in Omﬂn.
ii) Materials available in Oman but which have been imported, B
iii) Cost of foreign labourers. - | '
(f) The construction cost of water and electric supply, drainage and
communication facilities is excluded
(g) Customs duties on the 1mported materlals are flxed at 5% of their
cost., o _ o
For construction equlpment and craft moblllzed out51de Oman, custom

duties are excluded in the cost estimation,

(h) Indirect costs except the above.moblllzatlon costs and
admlnlstratlon costs are fixed at 23A of the dlrect coSt, '
(i) Physical contingencies are as follows-
0% Cargo-handling equ1pment
5% Dredglng costs, costs of roads and land

10% Constructlon cosLs of quay, seawa]l, and bul]dlngs

(3) The eonsultatlon and technlcal cooperatlon fee is 5%.

Ttems of (g)(h)(i) and (j) are not included in direct cost.

7.13.3 Estimation Procedure
68. The estimation procedure has been carried out on the above conditions

and the resulting of the unit prices and rates are as follows:

i} The unit prices for main materials

. Ready-mixed concrete " 15 R,0./m>
. Steel pipe pile : 214 R,0./t
. Steel bar - 152 R.O./t
. Armoured Stone (1,000kg) 2.6.R.0./m3

ii) The day work for main labourer per day

. Skilled workers 10 R.O.
. Unskilled workers 8 R.0.-
. Crew 10 R.O.
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i1i) The prices per unit quantity of main items

. Building ‘_ 70 R.0./m?

. Pavement : 2.0 - 4.5 R.0./m?
. Demolition 1.6 - 5.0 R.0./m?
.. Dredging 2.3 R.O./m3:

. Quay (Berth Nos.12(A)(B)) 303.4 R.0./m2

. Seawall 6,042.8 R.0O./m

7.13.4 Result of Estimation
69, A summafy of the eStimation resu1ts is presented'in‘Table 7-13-1.
On the basis of the construction schedule drawn up in Table 7-12-3,

the yearly disbursement schedule'has been estimated as shown in Table 7-13-
2. : '
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Table 7-13~2 Yearly Disbursement Schedule

Unit:1,000 R,0,

Total 1990 1991 1992
No. Item : :
Foreign lLocal Foreign Local Foreign Local Foreign Local
Portion Portion Portion Portion Portion Portion Portion Portion
1. Land/ConEainer Yard 170 3,934 57 1,158 113 2,776 - -
at Shutaify Bay
2.|Land/Container Yard - 17 - 117. - - - -
at Mina Jaboos ’
3.| Dredging/Dumping 2,159 367 - - 2,159 367 - -
4.[Quay 739 1,368 - - 460 900 279 468
5.t Buildings 76 1,016 25 339 34 452 17 225
6.fCargo Handling 8,380 - 3,020 - 5,360 - - -
Equipment
7.} Miscellanies 600 9 400 - 200 9 - -
8.{Total - 12,124 6,811 3,482 1,614 8,346 4,504 296 693
9,{Indirect Cost 6,018 567 1,820 129 3,662 309 536 129
10.{Grand Total 18,142 7,378 5,302 1,743 12,008 4,813 832 822
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Chapter 8 FORMULATION OF “THE MASTER PLAN OF THE NFW

B.1 Pianning Premises

PORT

8.1.1 Cargo Volume in the Future ,
1.. The future cargo volume in the New Port is summarized in the following
table: o '
Table 8-1-1 Future Carge Volume in the New Port
Items _ 2000 : 2010 2015
1. Total Container Cargo 102,354TEUs 296,482TEUs 432,080TEUs .
747,8%vtons | 2,176,154tons | 3,181,258tons

2. Bulk Grains : - 123,400to0ns 153.600tons:
3. Total General Cargo 336,600tons | . 711,500tons | = 972,000tons

{Iron and Steel) . (141,200tons}| (370,700tons) (535,400@035)

(Timber) " ( 54,000tons) { BI,OOOtOnS) “("96,800tons)

{Other General Cargo) (141,400L0ns) (259,700tons) | (339,800tons)
4., Vehicles - - 51,100tons -87,000t0ns
5. Livestock ~ 3,400to0ns 13,810tons
" Total 1,084,49Lons | 3,080,49tons | 4,423,19%tons

The functions that should be taken into consideration to develop in

and around the New Port are as follows:

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Import Cargo Handling Function

Export Cargo Handling Function
Transshipment Cargo Handling Function
Industrial Port Function

Free Trade Zone Function

Fishery Port Function

Other Functions.

2, In forecasting the future cargoes, the Free Trade Zone

function was

not taken into consideration, so the cargoes generating from a free trade

zone may be added to the above cargo volume,

But the possible industries

in the free-trade zone are distribution centers and export promoting

industries, and cannot be clearly identified at present.

‘So, in the

formulation of a Master Plan of the new port, we exclude the cargoes from

the Free Trade Zone,
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In forecasting the future cargoes, some parts of dndustrialization
were aiready envisaged. The development of the Sohar Industrial Estate was
taken into consideration, but the petrochemical products that were studied
by Shell Corporation were not included becauseé the expected export cargo
volume was over 1 million tons and the total forecast export cargoes were
only about 400,000tons, even in 2015. So we will take into consideration

the following cargo volumes in formulating the Master Plan:

1) Ammonia ; 57,000tons(Export)

2} Urea +174,000tons(Export)
3) Methanol ;500,000t0ns(Export)
4) MIBE ; 100, 000tons(Export)
5) SMDS ; 500,000teons{Export)

In forecasting the future cargoes, exports of processed fish cargo
were taken  into consideration, . but the volume of unloaded fishes was not
included. The volume of unloaded fishes was 8,600 tons in 2000 and -16,000
tons in 2015, analyzed in Appendix 4-3-8, We intend to use this analysis

only as the maximum estimates in formulating fishery port:plans.,

8.1,2 Vessel Size and Berth Dimensions -
3. Sizes and berth dimensions of the various vessels used for the plan
are as follows:
(1)} General Cargo Vessels
Te objective vessel sizes are-as follows:
a, Maximum Vessel Size;
Overall Length : 198m
Breadth ¢ 28.2m
Full Load Draft : - 1l.7m
b. Objective Vessel Size for Continuous Berths;
| Overall Length : 175m
‘Breadth 24,4m

The required berth dimensions are as follows:

e

a. Single Berth : Length : 250m ; Depth : -13,0m
b. Continuous Berth : Length : 220m ; Depth : -13.0m
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(2) Container Vessels .
The objective vessel sizes are as follows :

a, Maximum Mother Vessel Size;

Overall Length. : 290m -~

Breadth : 32;2m

Full Load Draft :12,7m
b.. Maximum Feeder Vessel Size;

Overall Length : 175m

The berth dimensions are as follows:
a, Minimum Length : 320 + 160 = 480m ; Depth : -14,0m-
b. Standard Length : 320m ; Depth : -14,0m

(3) Other Special Vessels
a., Bulk Grain Carriers
The maximum Qessel-size and berth dimensions are as follows:
i) Maximum Vessel Size : 50,000DWT
(L, B, Dr) = (208,0m, 32,2m, 11.2m)
ii) Required Single Berth Dimensions :
Length = 250m, Depth = -13,0m
iii) Regquired Dimensions of Continuous Berths :
Length = 220m, Depth = -13,0m
b, Ro-Ro Vessels
The maximum vessel size and berth dimensicns are as follows :
i) Maximum Vessel Size ¢ 30,000DWT
(L, B, Dr} = {(200m, 32.2m, 10.0m)
1i) Reguired Single Berth Dimensions 3
Length = 240m, Depth = -11.0m
iii) Required Dimensions of Continuous Berths :
Length = 220m; Depth = -11.0m
c¢. Livestock Carriers
The maximum vessel size and berth dimensions are as follows :
Maximum Livestock Carriers : 34,000 GRT
Length : 195.0m - ‘
Full-load Draft : 10,7m
Required Berth Dimensions : Length : 220m
Depth : -12.0m
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Ro-Ro vessels and livestock carriers use general cargo berths, so the

actual berth depth will be -13,0m.

d, Petrochemical product carriers
The vessel size and berth dimensions are as follows:
Vessel Size _
i) Ammonia ; 5,000GRT Chemical Tankers
(L, B, Dr) = (123,0m, 8.3m, 7.8m)
ii) Urea ; 25,000DWT General Cargo Vessels
(L, B, Dr) = (174m, 24.4m, 10,9m)
iii) Methanol, MIBE and SMPS ; 50,000DWT Product Tankers
(L, B, Dr) = (170.7m, 32.2m, 11.3m)

Required Berth Dimensions :

i) Ammonia Tankers : Léngth : 135m; Depth: -8,6m
ii) Urea : Length : 200m; Depth : -12.0m
iii) Products Tankers : Length : 200m, Depth : -12,5m

Actually, ammonia tankers will use the existing jetty. And urea
‘vessels use the general cargo berths, so the depth will be ~13,0m.
‘Considering the freguency of product tankers, one berth should  be

allocated to oil products tankers along the breakwater,

e. ‘Fishery Boats and Vessels

The vessel sizes and required berth dimensions are as follows:

Vessel Size:

(L, B, Dr)
1-2GT Boats : (7.0m, 2,0m, 0,7m)
30GT Dhows ¢ (20.0m, 4.2m, 2.3m)

Trawling Vessels : (30.0m, 8.0m, 4.0m)

Number of Vessels

in 2000 ©in 2015

I—ZGTiBoats H : 34 -
30GT Dhows- : 8 - 13
Trawling Vessels : 7 _ 14
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Required Berth Dimensions :

In 2000 . Depth Unloading Preparation Sub-total Léying” Total

1-2GT Boats :=1,5m  24.5m 16.5m 41.,0m  102,0m 143.0m
30GT Dhows :=-3.0m 23.0m 23.0m 46A0m___ 50, 4m ;96:Am
Trawling Vessels:-5.5m  34.5m 34, 5m - 69.0m . 84.0m 153.0m
Total : 82.0m 74.0m 156.0m  236.4m  392.4m
In 2015 . . - _

30GT Dhows =3.0m  23,0m.  23.0m 46,0m 82.0m 128.0m
Trawling Vessels:-5.5m  92.0m . 92.0m 184.0m  168.0m  352.0m

115,0m.  115.0m 230.0m  250.0m  480.0m

8.2 Alternative Formulation Plans
4, Before formulating a Master Plan, reclamation plané and excavation

plans should be compared considering future expansion beyond 2015.

8.2.1 Reclamation Plan Alternatives . _

5. Fig.8-2-1 shows various alternative plans. Taking.into consideration
the soil volume balance, the alternative plans are formulated. The
required quay length in 2015 is assumed to be about 3km, and the final quay
length is assumed to be about 10km beyond 2015, The concepts of the

alternative formulations are as follows:

Alternative 1 : This plan is formulated by considering the develop-
ment of the westernmost area, where there is a huge
open -space., But the Ministry of the Environment
intends to designate this area as a natural
reservation area (NRA)l)._ In this plan, the port area
would intrude into NRA by 3.7km in the long run, The
distance from the existing jetty to the densely
populated area of Majis is only 2km, So the right
side of the port should be used for "clean" industries
such as a FIZ and light industry.
Alternative 2 : This plan is formulated by considering the utiiization
of the existing jetty. In this plan, the distance of

intrusion to NRA would be reduced to 2,7km.

1) We visited the poposed site of NRA, but was not be able to recognize any

mangroves there,
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Alternative 3 : This plan is formulated by considering the east side
development of the existing jetty. In this plan, the
distance of intrusion to NRA would be reduced to

1,7km,

8.2.2 Excavation Plan Alternative

R If it is not necessary to reclaim.the sea area; breakwaters must be
constructed to shelter the turning basin., Two alternatives are worth
considering. One is on the west side of the existing jetty, the other is
;on its east side, But the latter plan is not suitable, because the outer
channel will cross the existing jetty. So tﬁe former plan is the only
feasible alternative. The concept of the alternative formulation is as
follows.

Alternative 4 : A breakwater of insufficient length would not be
effective in decreasing wave height, so we planned the
main breakwater to be 600m long. To obtain 290m
width in the entrance channel, the distance between
two breakwaters should. be 860m.. ‘In order to utilize
the open space, the inner chanﬁel-veers,to the east
side. From this plan the intrusion distance will be

2.3km in the long term,

8.2.3 Selection of Suitable Alternative
7. In order. to reduce the intrusion to NRA, alternatives 3 and 4 seem to
bb preferable, The excavation plan is cheaper than the reclamation plan.

So we have selected Alternative 4.
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8.3 Required Scale of Port Facilities

8.3.,1 Container Berths
8.,  The volume of container cargoes will be 432,080 TEUs in 2015. The

average cargo handling volume per container vessel calling at Mina Qaboos
was 368 TEUs in 1988. 1If the volume does not change in the future, the
number of the calling -container veSéels would be 1,174, The number of
vessels arriving per day will be 3.2168 vessels/day. The cargo handiing
productivity is assumed to be 25 units/hour/gang, and the service time for
one vessel is assumed to be 0,33 day. The berth occupancy rate and the

average waiting time can be calculated as follows:

Number of Berths Berth Qccupancy Rate Average Waiting Time
2 0.5308 _ 3.15 hr
3 _ 0.3538 o 0,43 hr

If we adopt 3 berths, the average waiting time would be reduced to
less than 1 hour. Comparing the service time (7.92hrs) 'with the average
waiting time, we would recommend the adoption of 3 berths,

" The volume of container cargoes will be 102,458 TEUs in 2000. The
number of the calling container vessels will be 278.4. The number of
vegsels arriving per day will be 0.76287vessels/day. The berth occupancy

rate and the average waiting time can be calculated as follows:

Number of Berths Berth Uccupancy Rate = Average Waiting Time
1 0,2517 2.7 hr

The number of berths required is only one, but since we
envisage transshipment, the minimum number required is 2 berths for a
mother vessel and a feeder vessel., Judging from the overall lenght of both

vessels, 1.5 standard container berths will be required in 2000.
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8.3.2 General Cargo Berth

9. We have planned hulti—purpose berths which can be. used ' for general
cargo vessels, Ro-Ro vessels and livestock carriers. In 2015, the cargo
volumes of iron and steel, timber, vehicles, livestock and other general
cargoes will be 535,400 tons, 96,800 tbns, 87,000 tons, 13,800 tons and
339,800 tons, respectively._:Assuming that' the cargo volume per vessel for
these cargoes are 2,420 tons/vessel, 2,080 tons/vessel; 300 tons/vessel,
460 tons/vessel and 950 tons/vessel, respectively, the numbers of calling
vessels will be 221,2, 46,5, 290, 30 and 538.4, respectively. Acdordingly,
the arrival rates per day are 0.6061, 0.1275, 0.7945,70.0822 and 1,4751,
respectively. The combined arrival rate can be calculated as 3,0852. On
the other hand, the service times per vessel for theseé cargoes are assumed
to be 0,9926, 1.0630, 0.2645, 0.4142 and 0.6278 day/vessel respectvely.
The combined service time can be calculated as 0.6176, The befthIOCCUpancy

rate and the average waiting time can be calculated as follows:

Number of Berths Berth 0ccu§ancy Rate Average Waiting Time
3 0.635 : _ 5.5 hr
4 o 0.476 _ _ 1.1 hr

The number of multimpufpose berths required will be & in 2015,
10.. In 2000, the cargo volumes of iron and steel, timber and other general
cargoes will be.141,200 tons, 54,000 tons and 141,400 tons respectively. -
Taking the same procedure in 2015, the berth occupany rate and the average

waiting time can be calculated as follows:

w D Y 1/n 3
1) Iron and Steel : 58.3 0.1599 0.9926
2) Timber : 26,0 0.07113 . 1.0630
3) Other General Cargoes :  148.8 0.4078 0.6278
Combined 233.1 0.6386 - 0.7745
Number of Berths . Berth Occupancy Rate Average Waiting Time
1 0.4946 18.2 hr
2 0,2473 1.2 hr

The number of multi-purpose berths required will be 2 in 2000.

1) N : the number of calling vessels
2) 2 : the arrival rates of the vessels per day

3) 1/# :the average service time per vessel
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8.3.3 Bulk Grain Berths
11, Tn 2015, Mina Qaboos will not be able to handle the total forecast

amount of bulk grains, So we plan one berth for bulk grain carriers in
2015, ’

B.3.4 Petrochemical Berths

12, As described in 8.1,2, if this project is adopted by the government of
Oman, one liquid petrochémigalﬁberth'ﬁill be necessary. The location of
this berth Will'bE'atfthé'ﬁain breakwater. The berth for chemical

tankers carrying ammonia will be at the existing jetty.

8.3.5 Other Berths _
13. The required berth length for the fishery port is described in 8,1.2.
We did not plaﬁ;bérths exclusively used for the Royal Fleet. But it is
possible to berth His Majesty's Vessels the generél cargo berths,
congidering the projected berth occupancy rates for 2000 énd 2015,

A bupkering berth should be constructed at the breakwater.

The selecté@ development plans are shown in Figs.8—3;1 and 8-3-2,

Fig.8-3-3 éhows the degree of calmness in the port area.
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8.4 Required Scale of Cargo Handling Equipment

8.4:1 ‘Handling Systems for the New Port

.(1) Break bulk cargo

14, Loading and unloading of break bulk cargo will be done by ship's gear,
and fork-lifts will be used. between -the apron and the shed.. Generally,
fork-lifts operate within a 150m driving distance., Between the apron and
the outside open storage area, transportation will be carried out by
trucks or tractor—trailers. The expected layout of the general cargo berth

is as shown below;

+0-0-0- Pathway of Tractor-Trailers

4w Pathway of Fork-lifts

OPEN YARD A = 22,0000 I

-
J

20
2
L=

35

%r"‘
]
—
-y
Ko

(:::::::;40,000 DWT
L= 198 B = 28Dr= 11.7
198 l

1

210

Fig. 8-4-1 Layout of General Cargo Berth

—165—



(2) Container Cargo
15, (a) There are two different approaches to container handling when loading
and discharging, one is roll-on, roll-off, and the otherfisulift—on,
lift-off., Roll-on, roll-off, however = will only be used in special
cases. At the new port, the lift-on, lift-off system by containear crane
on a qﬁay will be used,
(b) At terminal -
There are many handling systems;  transfer crane, straddle carrier,
chassis system, and others at the terminal, The handling system
recommended by the team for Mina Qaboos is the transfer crane system,

Similarly, at the new port, a transfer crane system is recommended,

(3) Vehicles and livestock
16. These cargoés are transported -from vessels to quay sides by using a

ramp Or passage way.

(4) Grain and others
17. Handling of grains will be carried out by a pneumatic unloader system
and conveyer from the ship to the silo, A pump and pipeline system will be

used in future for Petroleum Products and Chemicals.

8.4.2 Required Numbers of Handling Eﬁuipment
(1) General cargo berth : )
18.(a) Break bulk (bagged, palletized, othersg)
Fork-Lifts ' - _
One gang cessssesss 2 UNits
Three gangs per ship(Zunits x 3)"6'unité
for back yard work esssarsrss 2 URiLS
for spare sessrssess 2 Units
total number per berth.isseeesess10 units
(b) Dry bulk (Steel, timber, etc.)
1) Tractor-trailers (Truck)
One gang | cereeranes 2 ﬁnits
Two gangs per ship (Zunits x 2).. 4 uwnits
2) Mobile-cranes

Two units per berthievssvecessess 2 units
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(2) Container Cargo berth
19. 1) Container Cranes (Fig.8-4-2)

Trems 2000 2015
Containers to be Handled (TEU) 102,354 | 431,294
Number of Berths Available | 1.5 - ©3
Nﬁmber of Céhtainer Cranes - ‘ 3 ﬁnits 6 units
Réferénce: _ _

. Handling Capapity per annum (TEU) | 225,000 450,000

Fig., 8-4-2 Container Cranes
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2) Transfer Cranes (Fig. 8-4-3)

There should be eight Transfer Cranes in the Container Yard.
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Fig. 8-4-3 Transfer Cranes

3) Tractor-trailer chassis at the yard

The required number of tractor-trailer chassis for transportation

between the aprons and the container yards is determined at 18 units.

4) Tractor-trailers at the Container Fright Station (C.F,.S.)
The required number of tractor-trailer at the C.F.S. will be five(5)

tractor-trailer sets and twenty{(20) trailers {chassis),

-(3) Bulk Grain

20, Comparison of handling equipment;is listed in Tables 8.4.1 and 8,4.2.

(number of Pneumatic unloaders and capacity)
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Table 8-4~1  Comparison Table of Berthing

Hours -

PLAN A

PLAN B

1) Number of Pneumdtic
unloaders and capacity

2) Unloading hours
50,000ton/ 1)

3) Berthing hours 2) + 10 hr

400ton/hr x 2 sets
800 ton/hr

62.5hr

72, 5hr

400ton/hr x 1 set
C 400 ton/hr

125hr

135hr

Table 8-4-2 Cost Comparison

unik: x 1000 R.O
PLAN A PLAN B
4) Pneumatic unloader 2,600 1,000
5} Conveyer system 1,500 800
6} Dust collector 750 750
7) Electric Equipment 750 750
8) Spbtotal 5,000 3,300
9) SILOS 3,500 3,500
10) Buildings 2,000 2,000
11) Subtotal 5,500 5,500
12) Total 8)+11) 10,500 8,800
13) Economic life 25 years
14) Annual cost 12)/13} 420 352
15) Ship cost per day 3.75/day 0.156/hr
16} Ship cest in Port 15)x3) 11.31 21,06
17) Ship cost per year 16)x3 33.93 63,18
18) Total amnual cost 14)+17) 453.93 415,18
19) Difference, A-B +41.75 '

Conclusion: The annual cost of PLAN B (Pneumatic unloader 4Q0ton/hr x 1
set} is less than that of PLAN A by 41,750 RIAL.
Therefore PLAN B in recommended by the JICA TEAM.

(4) Total numbers of equipment
21,
listed below in Table 8-4-3.

A list of the cargo handling equipment required for the
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Table 8-4-3 - Cargo Handling -Equipment

DISCRIPTION
Container Cranes
-Tfansfér_Cranés

Tractor-Trailers

Trail

Mobil Cranes
Fork Lifts
Truck Scales

Tug Boats

ors

2000
3
8
27
20
2
30

2015

8.5 Required Scale of Storage Facilities

8.5.1 Estimation of Area Required for General Cargo .

(1) Required area by storage mode

22,

Open area

The required areas are summarized in Table 8-5-1.

Table 8-5-1 Required Area by Storage Mode

~ year throughput dwell time vorking Stack%ng .peék. alloyance requirgd
(2000) (ton) (day) jdays/year denglty factor| - area(m®)
: (t/m?) - %
timber 34000 -8.05 300 2.5 1.6 1, 1298
steel 141200 7.00 300 1.3 1. 1. 5677
vehicles ’ .
(unit) 0 5.30 300 0.0625 | 1.8 1.2 0
others 81918 12.80 300 0.75 - 1.6+ 1.4 10439
sum 277118
Stacking density of vehicles: 1/16 (16m2/unit)
Covered
year throughput|dwell time| working stack?ng peak {allowance requirgd
(2000) {ton) {day) days/year de551ty factor area(m“)
(t/m=) .
rice®5 7090 10 300 2.5 | 15 1.4 199
sugar®9 2615 12,8 300 2,5 1.5 1.4 94
cement®5| 580 12.8 300 2.5 | 15| 1.4 21
others | 28682 12.8 300 0.75 | 1.5] 1.4 3427
sum 38967 3740
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" Open are

a
year |throughput|dwell time! working stack?ng peak |allowance requirsd
{2015) (ton) (day) |days/year denﬁlty factor area{m®)
: {t/m®)

timber 96800 8.05 300 2.5 1.6 L.4 2327
steel | 535400 7.00 300 1.3 1.6] 1.4 21526
vehicle

(unit) 43500 5.30 300 0.0625 1.8 1. 20559
others | 182402 112.80 300 0.75 16| 1. 23244
sum 858102 ' 73656
stacking density of vehicle: 1/16 (16m2/unit)

Covered:

year‘ throughput|{dwell Lime| working | stacking | peak jallowance|requir d
(2015} (ton) {day) |days/year dengity factor area(m”)

{(t/m*)

rice®.5 20295 10 300 2.5 1. 1.4 568
sugar®,5 9045 12.8 300 2.5 1. 1.4 324
cement®.5 1225 12.8 300 2.5 1. 1.4 44
others 69658 12.8 300 0.75 1, 1.4 8322
sun 100223 G258
Amount directly delivered 30565

(2) Relationship between required area and available area.
23.
and 8-5-3,

The required areas and available areas are summarized in Tables 8-5-2

Table 8-5-2 Required Area and Available Area (Open Area)

Unit: m2
2000 2015

Required Area 17,414 73,656
Available Area

No.l Berth 47,000 47,000
No,2 Berth 22,000 22,000
No.3 Berth 1 22,000
No.4 Berth 15,000
No.5 Berth 47,000
Sum 69,000 | 153,000
Balance 51,586 79,344
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Table 8-5-3

Required Area and Available Area

{Covered)

_ Unit: m?

2000 2015

Required Area 3,740 9,258
Available Area

No.2 Berth 4,550 4,550

No.3 Berth 4,550

Sum 4,550 9,100

Balance 810 -158
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8.5.2 Fstimation of Area Required for Container Cargo
24,(1) The number of ground spots required for each conféiner mode is

estimated as out-lined is the tablés below:

Table 8-5-4 The Number of Ground Spots (For the Year‘ZOOO)

g.spot [dwell|stack éfficiéncy peak |serv.day|throughput
time |height ‘ fact.| (day) :
()| export(1) | 114 | 7.0| 4.0 0.80 | 1.3 | 365.0 | 14632
{(b)| transship 6.9] 4.0 | 0.8 1.3 | 365.0 | 0
{c){import - 228 8,6 3.0 0.75 1.3 1 365.0 16748
(&)} export(e) 198 | 21,0 4.0 | 0.8 1.3 | 365,0 8471
(e)|export(e) 300 | 21.0} 4.0 0.80 1.3 | 365.0 12835
(£)| export(e) 228 | 21.0| 4.0 0.80 | 1.3 { 365,0 | 12322
(g)| export(e) 21.0| 4.0 0.80 1.3 | 365.0 | 16748
(h) | import(r) 276 | 6.9] 4.0 0.80 1.3 | 365.0 |- 35938
(i)|import 21.0| 4.0 0.80 1.3 | 365.0 |- 0
()| transship 276 | 6.9) 4.0 0.80 1.3 | 365.0 | 35938
(a)|export(e) 21.0| 4.0 | 0.80 1.3 | 365.0 | 0
(g)}import 8.6 3.0 0.75 { 1.3 | 365.0 0
()|transship | 264 | 6.9] 4.0 | 0.80 | 1.3 | 365.0 34376
“sum mz2 | R 161168

Table 8-5-5 The Number of Ground Spots {Based on the Year 2000)

storage required | balance | additional
SUMMmary cap,.(TEUs) | slot 2000{ & 2000 g.spots -
import(r) 9097 3949 .| 5148 122 I
import 33496 18648 14848 202 -
export(1) 14632 2793 |- 11839 92
export{e) 33628 - 16665 | 16963 396
transship 70314 30150 .| 40164 308
sum 161168 72205 1122
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Table 8-5-6 The Number of Ground Spots (For the Year 2010)

g.spot {dwell |stack |efficiency|peak |serv.day|throughput

. - |time [height| - © o fact.| (day)

(a){export(l) | 114 | 7.0 4.0 0.70 | 1.3 | 365.0 12803
‘()| transship | 618 | 6.9] 4.0 0.70 | 1.3 | 365.0 70412
(c)| import 684 | 8.6 3.0 0.60 1.3 | 365.0 40196
(d) égport(e) 426 | 21,0] 4.0 0.70 1.3 ] 265.0 _ 15948
(e)export(e) | 642 | 21.0{ 4.0 | ©0.70 | 1.3 | 365.0 | 24034
(£)|export(e) | 630 | 21.0{ 4.0 0.70 | 1.3 | 365.0 23585
(g)|export(e) 21.0| 4.0 0.70 | 1.3 | 365.0 0
(h) limport(r) | 540 | 10.0] 2.0 0.60 | 1.3 | 365.0 18194
(i)]import 570 | 8.6] 3.0 | 0.60 ] 1.3 ] 365.0 33496
(3)|transship | 606 | 6.9 4.0 0.70 . | 1.3 | 365.0 69045
()| export(e) 21.01] 4.0 0.70 |1.3|365.0 |  0©
(g) [ import - 8.6{3.0 | 0.60 1.3 365.0 0
(d)|transship 6.9] 4.0 0.70 | 1.3 | 365.0 0
sum 4830 ] ' 307712

Table 8-5-7 The Number of Ground Spots (Based

on the Year 2010)

storage - | required | balance | additional
summary cap.(TEUs) | slot 2000 :—2000 g.spots
import{r) 18194 | 11979 | 6215 184
import - 73692 49968 23724 404
export(1) 12803 7162 5641 50
_export(e) 63566 | 44329 19237 514
- transship 139457 91291 | 48l66 | 423
sum 307712 | 204729 - 1575




Table 8-5-8 The Number of Ground Spots (For the Year 2015)

g.spot dwell'stack efficieucy'béak' Serv.day throughput
_ _ time {height {fact.] {day) | 5

(a)]| export(l) 342 | 7.0] 4.0 0.80 1.3 | 365.0 | 4389 |
(b)|transship | 618 | 6.9 4.0 0.80 | 1.3 1 965.0 80471
(c)| import 570 | 8.6]3.0 | 075 | 1.3]365.0 | 41871
(d)| export(e} 312 | 21,0/ 4.0 0.80 1.3 | 365.0 13349
(e export{e) | 642 | 21.0{ 4.0 0.80 | 1.3 | 365.0 27467
(£)|export(e) 630 | 21.01 4.0 0.80 1.3 | 365.0 26957
()| export(e) 21.0|4.0 | 0.8 |1.3]3650 | 0
(h)}import(r) |} 540 { 10.0] 2.0 0.75 1.3 | 365.0 22742
(i) |import 570 | 8.6 3.0 0.75 1.3 | 365.0 | 41871
(§){transship | 606 | 6.9 4.0 0.80 1.3 | 365.0 | 78908
{a)jexportfe) 21.0 4,0 0.80 1.3 | 365.0 0
(g)|import 8.6 | 3.0 0.75 [ 1.3 | 365.0 0
(d}|transship 6.9 | 4.0 0.80 | 1.3 |365.0 | 0
sum 4830 377529

Table 8-5~9 The Number of Ground Spots (Based on the Year 2015)

storage required | balance | additional

summary cap.(TEUs) | slot 2015 2015 g.5pot
import(r) 22742 17937 4805 114
import 83741 70011 13730 | 187
expor;(l) 43896 9852 34044 265
export(e) 67770 61785 5985 140
transship | 159370 135854 23525 | 181 N
sum 377529 295439 887

(2) For the year 2000

25,

the data given above and three (3) cranes to be installed,

—=176—

The container berth configuration shown in Fig.8-5-2 was planned with
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{3) For the year 2015
26, The layout of the final three container berths in the year 2015 is
shown in Fig,.8-5-3,
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8.5.3 Other Facilities
(1) C.F.S.
a)'Expected number of containers
27.. ‘The expected number of containers and cargo tonnage throughput at
C.F.S..are: 10% of loaded. import .containers and 25% of loaded export

containers in the year 2015, These numbers are shown in Table 8-5-10,

Table 8-5-10 Container and Cargo Throughput

Container{TFY)|Cargo {ton)
Import 7,000 82,612
Export 2,460 ’ 27,100
Sum C 9,460 - 109,712

b) Area of C.F.S,
‘The area required for the C.F.S. is 5,170m%.

The dimension of the C.F.S. is 50m in width and 110m of frontage.

(2) Container berth administration building

28. An administration building will be required to control the container
operations. This building will have thfee.ﬁtorieé;,on the ground floor
will be the canteen and rest room; on the first floor are offices; and on
the second floor will be the operations control room and the computer room.

The building will be 800m? in area, 20m width and 40m.

{3) Maintenance shop
29. A maintenance shop for repair and maintenance work on the handling
equipment or damaged containers is required at the container berth,
The required shop area will be 1,700m% (1200m2
500m2 for damaged containers) with a width of 25m and a length of 70m.

for maintenance, plus

An overhead crane, steam cleaners, press machines, wheel dollies and
other repair tools as well as a store of spare parts will be provided in

the maintenance shop.

A further 3,000m? or so of open working and storage area will be

needed- for démagéd céntainers, handling equipﬁent etc.
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8.6 Other Facilities

8.6.1 Electric Transfomer Substation

30. Two electric transformer substation will be needed' at: the neéw -port
facility. One will be required beside the container. berth to serve as a
power - source for the cranes, reefer containers, yard lighting -and - other
facilities. Another substation will be needed at the general cargo berth

for yard lighting, the silos and other facilities,

8.6.2 Cold Storage
31, The annual amount of imported chilled and frozen food stuffs will
reach 89,000tons by 2015,

A cold storagé facility will be required at the general cargo berth
near the fishery port and No,1 berth in the new port., The area of cold
storage will be 1,860m2 (40m x 50m).

8.6.3 Grain Silos
32, Grain silos with a capacity of 60,000 tons will be built behind No.ﬁh
general cargo berth, Handling of grain from ship to silo will require a
pneumatic unloader and a belt conveyer of 400t/hr capacity.

The layout of Nb.& berth including silos, unldader and conveyer are

shown below,

No.4 BERTH T
CONVEYOR

C N D
Fig. 8-5-4 Layout of No.4 Berth
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8.7 TProposed Land Use Plan

33. s descrlbed in 8.2.1, the east Slﬂe of the port should be developed
for the FIZ and 1lght 1ndustry. Antordlag to the Sohar Structure Plan, the
government of Oman 1ntends to forimulate a mew district center at Falaj al
Qabail. The government alse imtends to develop a major local center in the
wmtmhity off thé @xi&tﬁmg Maj&s town. The ﬁewelopmeﬁt of a new major road
o c@mmaét e tworﬂénMEms israiso-planned.

- In 2005, both side terminals will be used for commercial cargoes. But
in the long term beyond 2015, the east terminal should be used for
commer01a1 cargoes and the west terminal should be used for industrial
cargoes. _ ' _ _ N

In the Master Plan for 2015 two main roads,_of which bne wil be
behind the contalner berths and another ‘behind thé-general cargo berths,
should be connected to the éxisting road. The entrance to the port should
be located at the cr0551ng of the existing trunk road and the exlstlng
branch road. The proposed land use plan is illustrated in Flgs 8- 7-1 and
8—7'2 We described in 8 2,1 that the total quay length in the long term
would be about 10kim, but the reservation of such a huge land area seems to
be unnecessary CQ951der1ng the_requ;red berth length in 2015. The
expansion'bf the west channel may not be necessary. S0 in the land use plan
for 2015,:we_exclude the west chanﬁel and reduce the heavy industrial area

to the area surrounded by the'boundary; that is, 1,250m from the quay line,

In the Sohar Structure Plan, the desalination/power plant is planned
at the container terminal of our plan. The demand for electricity is
estimated to be about 75MW by 2005. In our plan the desalination/power

plant should be located in the heavy industrial area.
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Chapter 9 PRELIMINARY DESIGN AND COST ESTIHATE FOR THE.HEH PORT

1. The port facilities needed to meet the future: traffic, demand were
discussed in the previous chapter. In this chapter their structural

designs and cost estimates are summarized.

9.1 Preliminary,Design

2.  The location of the port facilities designed is shown in Fig., 9-1-1..

9.1.1 Breakwaters

3. Breakwaters- with a total length of 3,045m are planned from the shore
line to a point with a depth of -7.5m offshore, These‘breakwaters are to
prevent the channel from shoring, and serve to secure’ the calmness needed
for ship activities with'regard to ordinary'sea cbndition or Storms.
Furthermofe,-ahother breakwaters are plénned in the iﬁnér port area. These
breakwaters will make a water basin for small vessels. The standard cross

sections of the breakwater are shown in Fig. 9-1-2.

9.1.2 Berths 7 _ _

4, The Contéihér'bérth is-degigned with a water depth of -l4m, and the

general cargo berthris designéd with a water depth of -13m, deep enough to
accommodate 50,000 DwTishipé;'&0,000 DWF ship respectively. The ﬁater.
depth of berths in the inner port is -5.5m, which tan accommodate smali

size ship such as fishing boats. The 1oading-and préparation quay and the

lying quay with a depth of -5.5m is planned taking the trawling vessels

into account. The apoﬁdsed cross—sectoﬁs of the berths are shown in Fig.

9-1-3 - 4,

Table 9-1~1 Fishing Port

Lem " Structural Type Depth(m) Apron Width(m)
Quay . ) R
Loading and Concrete Block Type ~5.5 10
Preparation Quay : _ ’ '

Lying Quay (1) ‘Open Type " -5.5 11
Lying Quay (2) Open Type -5.5 i1

The standard cross-—sections of the various quaies are shown in Fig. 9-
1-5 and 6. ' '
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9.1.3 Other Facilities

(1) Revetment-

5. At the end of the chhhnel, a revetment is planned. This'revethent
will absorb the invédiﬁg wave eﬁergy and also proteck the channel from

slope failure. (Fig, 9-1-7)

(2) Pavement and Transfer Crane Tracks
Considefing construction and maintenance costs, all the pavement work
will be bituminous except for the transfer crane traéks; and the standard
cross—section will be as per the required strength owing to the cargo
handling vehicles and equipment.
The cross-sections of the pavements and .ﬁransfer crane tracks are
shown in Fig, 9-1-8, 9-1-9, ' |

(3) Slipway
A slipway is planned in the inner port area. This slipway is needed
to accommodate for repairs of ships up to 300 GWT. The standard cross

section of the slipway is shown in Fig. 9-1-10. .

16,0m I
+3.6m 0.25 Jl.Concrete Pavement
Z H.W. L+2.4in N 05 Crushef Run
v L.W.L40,8m ;l |3
= D.L. £0,.0m _

:‘] . Backfill
Design Depth -5.5m .

Y‘;xx I R
b]

[ 6

Fig. 9-1-5 Standard Cross Section of the Loading and Preparation Quay
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- 9.2 Implementation Schedule of Port Construction

9,2,1 General

6. The construction quamtities for each facility in this project mp to

the beginning of the year 2,000 are shown in Table 9-2-1 and Fig.9-2-1.

T'o

complete the project within four years, the implementation of coenstruction

and the supply of construction equipment and materials should be carefully

planned.

Table 9-2-1 Construction Quantities

(v} Len}y

Ig1enyeRlg 1SSM

weED* T

260

My b
ot
\ %/' "t
\\\ {,00
\\ /1 14.m
e
AN Q{,  Basin {A)
S/ }
‘,Z‘ 00m
I o

1
|
!
1
[
i
1
|
|
Y
'

?

{

LV

East Inrer Breakwater

. Description - Unit Quantities
Dredging / Land Excavatien ’
Channel o 1,586,000
Basin (A) w3 6,434,000
(8) m? 3,842,000
Land Excavation m3 596,000
Quay
-14™ - m 580
-13"™ m 540
~5.5" (h) m 340
-5.5" (B) m 156
Breakwater
East m 6:()0
Soukh m 1,060
West m 1,035
East Inner m_ 200 |
Yard Pavement .
Container Yard m” 148,000
Open Yard w? 100,000
Road m 3,500
Buildings m” 12,950
Cargo Handling Eguipment ’
and Tug-Boat NO 61

- 0w

1060m

1

Seuth Breakwa

Ler

Shore Line

Fig., 9-2-1 Port Facilities

9.,2.2 Preliminary Study on Construction Procedure

7.

After completion of the detailed design in 1994/1995, the construction

of the port facilities is to start in 1996 and be completed by the end of

1999,

The construction method of major works is briefly.described below;
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(1) Dtedglng and Land Excavation _ )

7+« The requlred dredglng and extavatlon volume is estimated to be
1,386, @ODm3 in the Chamnel 6, 434 @@0 wo in Basin (A, 3,842, 000m- in Ba51n
(B) and 596, @@@m inland. )

By  From thve borehole @ama, the mypes of 50115 in the dredglng area are
Judged te be as ﬂ@ﬂm@ws,.

Tin ﬁhe(mhanﬁeaeandeasin‘(A) areas......,}......;N = 30
'In‘Basm {B) :and the Land Excavation dreas..-....N = 50

# N means N- value (Standard Penetration Test)

_ Dredging work will be cbnducted by 8,000 P;S. pump dredger and the
dredged material will be'dumped in the hintefiand andriandscapéd.
The required period is about 3,5 years.
~ In order to start the construction of the Quay (-14m)}, (—IBm) in the
eariy”stége, dredging:wofk:in the area of.the quajs sﬁould'be carried out
af the-beginning of the dredging procedure. |
Because the dredger has a draft of neariy-Am,'a 100m channel. should
first be dredged through the Basin (A) from the p01nt where the seabed is
5m below sea 1evel towards the existing shore 11ne. After compleLlon of
the channel dredglng should be _conducted in the Ba81n (B) area.
As a matter of course, the land excavation should be done before the
above dredging works,
The dredging work in the Channel and Basin (A) areas should be
completed by the end of 1999.

(2) Quay (~14m) and (-13m)
9.  On completion of the dredging work in Basin (B), installation of base
rubble stone, in-situ concrete and concrete blocks (1,5m x 1.5m x 5.0m
about 26 ton/unit) should begin.
After that, backfill, placing of coping concrete and apron pavement
should be carried out.
Lastly, as regards to the -14m Berth, a concrete beam will be

constructed as the base of the container crane site.

_(3) Breakwater

10. Since the requiréd volumes of rubble stone and armoured stone are
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almost equal for the 600m long East Breakwater, the 1,065m 16ng'80ﬁth
Breakwater -and the 1,030m long West Breakwater,'the construction work is
divided 1nto three sectlons. Constructlon of the South and West
Breakwaters w111 be carries out from the land, and the East Breakwater w111
be constructed in the sea using the ERIStlng jetty nearby.

An exiéting quarry located about 30km from the comstruction site will
be utilized for the project.

These, sorted ihto the above-mentioned sizes and stockpiled at the
 quarry .site, will be directly hauled to each section and dﬁmped by dump
trucks and barges. ' o S '

To secure rock rubble at the start of construction work is
1nd15pensab1e in order that a supply of rock rubble durlng the construction
period can be reallzed smoothly. " o : _

On the other hand, the requifed number of cbnéfété'blocks (16 ton,
12.5 ton, 8 ton) are estlmated to be 4, 600 to 4, 800 for each section and a
total area of about 4,000m will be required for manufacturlng and

temporarily stockpiling them,

9.2.3 Constructlon Schedule
11, When con51derlng the constructlon procedure, working capac1ty and the
construction schedule for the above—- mentloned method have been set as

follows:

(1) Working Capacity
12. The working capacities of the major works which will be used most

frequently in the Project have been compiled as follows:

Table 9-2-2 Working Capacity

Dredging (pump dredger 8,000 P.S.). N=30  15,000m>/day
(operating hours : 17 HRS) N=50 7,900m3/day
Pile-driving - 4 piles/day
Disposal of rubble and armoured ' -
Stone for breakwaters 1,000m3/day
Tnstallation of concrete block for the quays ‘ 20 units/day
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13, The construction schedule of the project is shown in Table 9-2-3,

{2) Construction Schedule

Table 9-2-3 Construction Schedule

No.|[ Item Unit Q'ey 1996 1997 1998 1999
1.] Dredging
(1) Channel m3 1,586,000
(2) Basin (A)/(B) m3 16,276,000
(3) Land Excavation m3 596,000
2.} Quay
= {1) - 14m Quay 580
(2) -.13m Quay 540
3.{ Breakwater
(1) East Breakwater 600
{2) South Breakwater 1,060°
{3) West Breakwater m 1,035
4.| 8mall Craft Harbour
(1) East Inner
Breakwater 200
{2) - 5.5 m Quay a) 340
(3} - 5.5 m Quay (B) 156
5.| Yard Pavement
{1} Container Yard w2 148,000
(2) Open Yard m2 160,000
(3) Tracks for
Transfer Crane m 4,000
6, Road ™ 3,500
7.| Buildings and
Facilities
(1) Office/
C.F.8. etc m2 12,950
{2) Other Facelities|L.§ 1
8,.| Cargo Handling
Bguipment L.5 1
9.} Others
(1) Navigation Aids |L.S§
(2) Slipway, etc L.S
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9.3 Cost Estimation
9.3.1 General:’ _
14, The cost of the project has been estimated from the preliminary
design, construction method and schedule,_and the basic conditions of cost
estimation are the_same_as for Mina Qaboos (refer to 7-13-1),

The;indirect cost and aﬂminiStratioh cost are fixed at 207 of thé
direct cost, | . o

9.3.2 Estimation Procedure
15. The estimation procedure has been carried out on the above conditions

and the resulting unit prices.and rates are as follows:

i) The unit prices for main materials:

. Concrete ; 15 R.0./m°
. Steel pipe pile 214 R.0./t
. Steel bar . .- 152 R.O/E

. Armoured Stone (1,000 kg) 2.6 R.O,/m>
i) The ﬂay work for main labourers per day:

. Skilled wofkers 10 R,0,.

. Unskilled workers 4-8 R.O.

iii) The prices per unit quantities of main items:

. Dredging 1.13 R.0./m>
: ,-Pavément 4.5 - 10,0 R.O./m2
. Building 89.96 R.0./m?

9.3.3 Result of Estimation
16. A summary of the estimation results is presented in Table 9-3-1.
On the basis of the construction schedule drawn up in Table 9-2-3, the

yearly disbursement schedule has been estimated as shown in Table 9-3-2.
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Table 9-3-1 Construction Cost for Each Item

j Mo} Ttem gﬂnitj @ty E Unit Cost{R.O,) Amount {1,000 R.O.}
‘ ) - | Foreign] Tocal |Total Foreign | Local Total
i ; Portion| Portion Portion |Portion
li Dradging : f
1 €Y Chenwel m3 {| 1,586,000 ©/89 | 0.24 1.13 1,412 | - 380 1,792
{{2) Basin mB |woumns¢amb, 0,89 0,24 1,13 9,146 2,465 11,611
{3 Tand Broavetion || m3 | ‘9,00 - 1.00 | 1.00 - 596 569
‘Sub-Doitall : ' 10,588 .| 3,441 | 13,999
2 Quay i B
419 ~ 14m Quay 1 m ‘580 | 587,93 |7,894,82(8,483.00 341 4,579 4,920
(2) - 13m - ‘Quay m 540 | 524.07 |7,524.0718,148.00 337 4,063 4,400
Sub-total 678 8,642 9,320
3.] Breakwater -
{1) East Breakwater | m 600 - 6,553.00|6,553,00 - 3,920 3,920
{2) South Breakwater| m 1,060 - 2,916,00|2,916.00 - 3,001 | 3,091
{3) West Breakwater m 1,035 12.56 |2,883.44]2,856.00 13 2,984 2,997
Sub-total 13 9,985 10,008
4.| Small Craft Harbour
- (1) East Inner .
Breakwater m’ 200 | 60.00 |1,106.00{1,166.00 12 221 233
{(2) -~ 5.5 m Quay (A} m 340 | 520,59 }2,091.00{2,612.00 177- 711 888
(3) - 5,5 m Quay (B)Yj m 156 12,86 }2,123,18]2,136,00 2 331 333
Sub-Tetal - 191 1,263 1,454
5.] Yard Pavement ) L
{1) Container Yard m2 148,000 - 10,00( 10.00 - 1,480 1,480
{2) Open Yard m2 100,000 - 4,50 4.50 - 450 450
(3) Tracks for ) .
Transfer Crane m 4,000 - 14.00] 14.00 - 56 56
Sub~Total - 1,986 1,986
6. Road m 3,500 - B6,00| 86,00 - 301 301
7.| Buildings and
Facilities
{1} Office/
C.F.5, etc m2 12,950 4.86 85,10} 89,96 63 1,102 1,165
(2) Other Facelities|L.S 1 450 - 450
Sub~Total 513 1,102 1,615
B,| Cargoe Handling
Equipment L.S 1 12,581 | - 6 | 12,587
9.| Others
(1} Mavigation Aids |L,S 1 32 - 32
{2) Slipway, etc L.5 1 = 50 50
Sub-Total 32 50 82
10,| Total 24,566 26,786 51,352
11.| Indirect Cost
(1) I.C/Administration 7,324 2,946 10,270
{2) Congultation/ l
Technical Cooperation 12,570 - 2,510
{3} Contingencies 615 | 2,382 2,997
{4) Custom Duties 698 - 698
(5) Mcbilization 450 - 450
Sub-Total 11,657 5,328 16,985
12.] Grand Total 36,223 32,114 68,337
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9.4 Construction Cost for the Master Plan
17. The cost of construction up to year 2,000 has been estimated, as
mentioned in Chapter 9.3, The remaining quantities and construction costs

for the Master Plan are shown in Table 9-4-1.

Table 9-4-~1 Construction Cost for the Master Plan

No,.| Item - fUnit Q'ey Unit Cost(R,0,) Amount (1,000 R.O.)
F.P L.P Total F.P L.P Total
1.} Dbredging ) :
{1) Channel St m3 86,000| 0,89 | 0,24 | 1.13 7% 21 97
{2) Basin m3 | 4,633,000 0.89 0.24 1,13 4,123 1,112 5,235
{(3) Land Excavation m3 1,710,000 - 1.00 1.00 - 1,710 1,710
Sub-Total : 4,199 2,843 7,042
2,1 Quay
{1} - 14m Quay m 480 | 587.93 | 7,894,42|8,482.75 282 3,789 4,071
(2} - 13m Quay ’ m 7451 624,07 |7,524,07{8,148,14 465 5,605 6,070
‘Sub-total 147 9,394 | 10,141

3.|Small Craft Harbour
(1) South Inner

Breakwater m 150 - 1,106,00(1,196.00 - 166 166
(2) - 5.5:m Quay (B} m 154 12,86 |2,123,18(2,136.04 2 327 329
Sub-Total 2 493 495
4.jYard Pavement |
{1) Container Yard m2 282,980 - 10.00) 10.00 - 2,830 2,830
(2} Open Yard m2 96,500 - 4.50] 4.50 - 434 434
(3} Tracks for
Transfer Crane m 6,500 = 14.,00] 14.00 - 91 91
Sub-Total 3,355 3,355
5.1Road m 5,230 - B86.00| 86.00 - 450 450
6.|Buildings and '
Facilities
(1) Transit Shed
ete m2 4,650 4,86 85,10} 84.96 22 396 418
() Other Facilities - |L.S§ 1 - L o- - 370 - 370
Sub-Total 392 396 188
7. |Cargo Handling
Equipment L.8 i - 6 - 11,119 6 11,257
B.|0Others : )
{1} Slipway, etc L.5 1 - - - - 50 50
Sub-~Total 50 82
9. |Direct Cosk 16,459 16,987 33,446
10, {Indirect Cost
(1) IL.C/Administration 4,820 1,868 6,688
{2) Consultation/
‘“Technical Coeperation 1,700 - 1,700
£3) Contingencies. 910} 1,360 | 2,270
(4) Custom Duties 57 - 57
{5) Mobilization | - 450 - 450
Sub~Total 7,937 3,228 | 11,165
11. |Grand Total : . 24,306 20,215 44,611

F.P.= Foreign Portion
L.P.= Local Portion
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Chapter 10 ECONOMIC ANALYS1S .-

10.1 Purpose and Methodology of the Economic Avalysis

10.1.1 Purpose

1. The purpose of the economic analysis is to appraise the economic
feasibility of .the Short—term Development Plan for tha,Néw,Port from the
viewpoint of the national economy. For .this purpose, .after investigating
the.écoﬁomic beneflts as well as the eCOnomlc costs wtlch will arise from
the project, it is determlned whether the net benef1ts of thlS prOJect
exceed those which could’ be obtained from other 1nvestment opportunltles

{the opportunity cost of capltal) in the Sultanate of Oman.

10.1.2" Methodélogy |

2. The economic iﬁternal rate of return (EIRR) based upon Costrbenéfit
analysis is used in order to appraise- the ‘feasibility of the project. In
estimating the costs 'and benefits of the preoject, it should be-noted~thét'
‘the values of goods quoted at a market price do not always represent the
true va]ue of those goods from the viewpoint of the national economy, The
local curlency portion of the goods and materlals at a market . price ofteén
;nclu@es customs dutiés, The labour cost at market prices is often
influenced by a minimum wage system and other regulations, Therefore,
"economic pricing” should be conducted for the economic analysis. Economic
ﬁricing here means the appraisal of costs and benefits in terms of
international prices (border prices). In the calculétiqn of the costs and
benefits, transfer items such as import duties, othér taxés'and subsidiés.
should be excluded. The market prices are changed‘to'border prices- by

various conversion factors mentioned below,

10.1.3 Method of Applying Conversion Factors
3. In general, all ‘the costs and benefits are d1v1ded into 1ab0ur, traded
goods, non-traded goods and transfer items. Labour is further lelded into

skilled labour ‘and unskilled labour.
4., Traded goods are expressed at CIF (cost, insurance andjfréight) prices

for imports and at FOB (free on board) prices for exports, which are border

prices themselves. The local currency portion after deducting labour costs
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and transfer items is considered as non-traded goods, the economic price of
which is calcuvlated by multiplying the Standard: Conversion Factor (SCF).
The SCF is used to detérmine the economic prices of certain non-traded
goods and services which cannot be directly valued at bovder prices,
excluding the price differential between the domestic market and the
international market, which is caused by import duties and export

subsidies. In this Study, 0.971, the SCF in 1988, is adopted;

5. For economic¢ analysis, labour costs should be measured in terms of
their opportunity ‘costs, that is, the value of lost marginal preoduction
which the employment of the labourers for a given project would create for

other purposes.

6. The economic cost of skilled labour is obtained by multiplying its
markel price by the Conversion Factor for Consumption (CFC), assuming that
the market mechanism is functioning properly. The CFC is used for convert-
ing the prices of consumer goods from domestic market prices to border

prices. In this Study, 0.974, the CFC in 1988, is adopted.

7. . It is practically impossible to figure out the opportunity cost of
unskilled labour in Onmian. Since it is common that the inflow of unskilled
labour to the préject-is mainly from the agricultural sector which is
relatively elasti¢ in-its use of labour, in-'a simplified manner it is often
assumed that the economic cost of unskilled labour is equal to the gper
capita income of the agricultural sector., In Oman, an average monthly
salary for non-Omani workers in farms is available; which can be considered
as a proper indicator of the marginal productivity of the agricultural
sector, Using this figure with nominal wage rate and the CFC, the

conversion factor for unskilled labour is calculated as 0.446.

8. Specific consideration should be given to foreign labour, i.e.,
whether it is skilled ot unskilled. Since foreign workers have a strong
tendency. to remit most of their earnings to their own homes; the economic
cost of foreign labour should be treated just like that of imported goods
and services, Therefore, in this Study it is assumed that the conversion

factor for foreign labour is 1.00.
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10.2 Prerequisites of the Economic Analysis

10.2.1 Period of Calculation _

9. Taking into- consideration the depreciation period of the main
facilities and the construction schedule, the period of calculation -the

economic analysis is assumed to be thirty-six years between 1994 and 2029.

10.2.2 "Without" Case
10. A cost-benefit analysis is conducted on the difference between the
C"With™ and "Without" investment cases. In this Study, the following
conditions are adopted as the "Without" case after various possibilities .
are discussed:

1) No investment is made for the new port.

2} The development plan of Mina Qaboos that is proposed in our Study

is implemented.
3) The distribution of ships and the working efficiency of cargo

handling is the same as that assumed in the above plan,

10.2.3 Cargo Throughput

11. The cargo volume under the "With" case is forecast in Chapter 5. The
Short-term Development Plan for the New Port is in response to the cargo
throughput in 2005 and 2004 for container cargo and the other cargo,
respectively, with the optimum berth occupancy at that period., Therefore,
the cargo volume used for the economic analysis is assumed not to :increase
after 2005 for containers and after 2004 for the other cargo. The increase
of the cargo volume after these periods is to be coped with by the

following stages of the development plan for the new port.

12, The cargo volume under the "Without" case is assumed as follows:
(1) Container Cargo

In the Mina Qaboos Development Plan, ships' waiting time is set within
about three hours, Container ships should not to be made to wait longer
because of fierce competition with the neighbouring major ports in the UAE.
Therefore, waiting time set for the Mina Qaboos Development Plan is
considered to be the limit for container ships, and the container cargo
volume handled at Mina Qaboos under the "Without” case is the same as that
under the "With" case., This means that the opportunity for handling

container cafgo of 102,354 TEUs, which is to be handled at the new port in
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2000, would be lost for Oman, and of these containers the local cargo of
42,054 TEUs is assumed to deviate to the Dubai ports and to enter Oman by

land, (This lost cargo volume of containers would increase to 199,187 TEUs

in 2005)

{2) Other Cargo
All the other cargo except containers is assumed to be handled at Mina
Qaboos. According to the results of a queuing simulation, the average
waiting time in 2004 under the "Without" case is 17.4 hours per ship, which
does not exceed the limit for waiting time calculated in comparison with
the cost of the alternative transport mode, i.e,, land transport in Oman's

case.

10.3 Benefits

10.3.1 Benefit Items

14, Considering the "With" and "Without" situations mentioned above, the
following items are identified as the benefits of the Short-term

Development Plan for the New Port:

- 1) Savings in the waiting costs of vessels.

2) Savings in time costs.

3) Savings in land transportation costs,

4) Foreign currency earnings in handling container cargoes.

5) Promotion of regional development.i11 Schar as well as national
development in Oman. -

6) Increase in employment opportunities/incomes,

7) Multiplier effect from the investment of the new port.

Of the above, items 1)} to 4) are considered as tangible benefits in

terms of the cost-benefit analysis in this Study.

10.3.2 BSavings in the Waiting Costs of Vessels

15. If the new port were not constructed, the increased cargo volume would
have Lo be handled at Mina Qaboos only and the waiting time of calling
ships would increase in accordance with port congestion, (Container cargo
volume would not increase, as mentioned above,) Since implementing the

project will prevent this problem and reduce the waiting time of calling
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.ships, this cost reduction is one of the mgjor benefits.of the project,

16, According to the resuits of a queuirig simulation, the difference in
average waiting Lime of vessels between the "With" and "Without" cases is
8,5 hrs/ship and }5.8'hrs./ship in 2000 and 2004, respectively., Ship cost
is estimated by ship size based on the estimation made by some Japanese
shipping companies, Ihe benefit is calculated based. upon the waiting time
and the shap cost, The savings in waltlng costs -of vessels are primarily
realized by shipping companies that are not of Omanlnnatlonallty. However,
sone portion of these benefits should be returned to Oman after some time—
lag, for instance, by décreasing freight rates reflecting the reduced
incidence of delays at the port. In this Study it is assumed that 50% of

the benefits will accrue to the Omani economy.

10.3.3 Savings in Time Costs

17. The reduction of ships' waiting time brings about ‘a reduction in the
time required for imports and exports, and consSequently it causes a
reduction in usance interest because invested funds will be called in
faster., Average cargo value is calculated by commodity based upon the
actual value -and quantity of imports/exports in 1988, The usance interest
rate is estimated at 8,5% per annum based on the London interbank offered
rate {(LTBOR) in April 1990.

10.3.4 Savings in Land Tramsportation Costs

18, Since in the "Without" case some of the local container cargo is
assumed to deviate to the Dubai .ports and to be imported from Dubai by
land, the costs of this land transportation can be considered as one of the
benefits of the project. The unit cost of land transportation is calculated
based on the actual operation performance in Oman. In this Study the unit

cost of land tramnsportation (trailer) is estimated as 64.3 RO/TEU.

10.3.5 Foreign Currency Earnings in Handling Container Cargoes:

19, Foreign currency earnings in héndling the balance of the container
cargo volumes between the "With" and "Without" cases (102,354 TEUs in 2000
and 199,187 TEUs in 2005) would be lost to Oman. Therefore, recouping these

lost earnings are another major benefit of the project.

—204—



10.3.6 - Other Benefits . _ _
20, There are other important benefits stemming from this project even
. though they are not calculated in the cost-benefit analysis,
(1) Promotion of regional development in Schar

There are many proposed projects, such as a Free Trade Zone (FTZ),
industries based upon natural gas resources and so forth, which are
crucially_depehdent upon the existence of the new port. Were it not for
the new port, it would be impossible to carry out projects that will
promote regional development in Sohar and achieve the diversification ol

Oman's industries.

(2) Increase in employment opportunities/income
The .construction of. the new .pert and. the subsequent port operation
will increase employment opportunities for construction and port workers.
Construction work will require 232,046 man-days and the total amount of the
compensation of employees during construction will be RO.1,619,000. The
number of employees of the port. management body will be 925 and annual

personnel costs after 2000 will be RO 3,181,000,

(3) Multiplier effect from the project o

The construction and the operation of a port create a large amount of
added value in the national economy. Although it is very diificult to
evaluate this added value, an analysis partly based upon some assumption is
made in Annex 7-4-1 of Volume 111, which reaches the conclusion that the
total added value created by construction of the new port will be RO
23,468,000 for the six years during construction and that the added value
produced by the port service industries will be RO 2,889,000 in 2000, which
will increase to RO 6,713,000 in 2005,

10.4 Costs
21. The items that should be considered as costs of the project are:
construction costs, personnel costs, operating/maintenance costs,

administration costs and renewal invesi{ment costs,
22. The construction costs estimated in Chapter 9 include facilities/works

such as breakwater, dredging and so forth, which are provided not only for

the Short-term Development Plan but also used as existing facilities/works
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in the Master Plan for 2015. Therefore, it would be excessive to consider
all of these costs as those of this short~term project only. In the
economic analysis, the costs of these common-use facilities/works are
allocated between the short-term plan and the subsequent Master Plan for

2015 according to the number of berths at each stage,

23.. Since all the costs are shown at market prices, they have to be
converted into economic prices using the conversion factors mentioned

above,

10.5 Evaluation
10.5.1 Calculated Results of Costs and Benefits
24, The calculated results of costs and benefits in economic prices are

shown in Table 10-5-1,

10,5.2 Calculation of EIRR )
25, The economic internal rate of return (EIRR) based upoh a cost-benefit
analysis is used in order to appraise the economic feasibility of the
project.,

The EIRR is a discount ratio which makes the costs and benefits of a
project during the project life equal., It is calculated by using the

following formula:

n ¢ Period of economic calculation
Bi: Benefit in i-th year
Ci: Cost in i-th year

r : Discount rate

26, The EIRR of the Short-term Development of the New Port is calculated

as 5.02 Z%.
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10.5.3 Conclusion

'27. There are- VBFLOUS v1ews concernlng the appropr1ate EIRR 1eve] used to
'determlne whether a p10]ect is IeaSLble or- not, The 1ead1ng v1ew is that
the project is feasible if the EIRR exceeds the opportunlt} cost of

capital.

28, The opportunity cost of capital in Oman is not known, However, the
opportunity cost of capital in various countries is considered to range
- from 8% to 15%. It is generally considered that an EIRR of more than 10% 1S
economically fea81ble for infrastructure or. soc1ai service projects.
 Compared with this, the result of the EIRR calculatlon, 5.02%, is not high
enough to convince us that this project is feasible from the viewpoint of

the national econcomy.

29, However, it should be noted that this analysis takes into
_cénéideration only four benefit itéﬁs;'aé nentioned iﬁ 10.3. Adjacent to
fhe new port, there are many proposed projecﬁs, such ag a free trade zone,

an industrial estafe, industries based upon natural gas resources and so
_forth At the present lee, no concrete plans have been made yet and there
ilS ne way at all of knowing the scale, output, earnlngs/costs or profits of
-these projects. Although it is very difficult to quantify how these.kinds
of projects could benefit .from a port development project in_ terms of a
cost—benefit.analysis, the EIRR will become considerably higher when the
added value or net gain of these projects is calculated as a benefit.of the

new port project.
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Chapter 11 FINANCIAL ANALYSIS OF THE NEW PORT

11,1 Purpose of the the Fimancial Analysis

1. .The purpose of the financial analysis is to appraise the [inancial
feasibility of the short-term development plan for the new port, This-
analysis forcuses on the viability of the project itself and the . financial

soundness of the port management body (PMB). during the project life.

11.2 Approach and Methodology
11.2.1 Approach
2. The Long-term Development Plan of the new port is based on Lhe
following concepts:

» Supplementary port for Mina Qaboos

+ Transshipment port in Oman

+ Industrial/Regional development cere in northern Oman

+ Free trade zone

+ Fishery. port

+ Other services

However, regional development is not a directly concerned with the

port project itself, Therefor . the regional development function is
excluded from the financial analysis, In the same way, the Industrial
Estate and Free Trade Zone are excluded from the financial analysis taking
into account the present situation of the Rusayl Industrial Estate

Authority which is operated independently.

11.2.2 Methodology

3. Financial Analysis is carried out using the following two methods:

(1) The financial soundness of the PMB is appraised using the projected
financial statements and some indices calculated based upon these -
statements, The financial indices employed in this analysis are as follows:

-+ Working Ratio
+ Operating Ratio
+ Rate of Return on Net Fixed Assets

» Debt Service Coverage Ratio

Note: For the meanings of these indices, see Vol 3 Chapter 8,

- 209—



Sensitivity analysis also carried out so as to measure the impact of

changing conditions on the financial performance of the PMB,

(2) The viability of the project itself is analyzed using the Financial
Tnternal Rate of Return (FIRR) by means of the discounted cash flow method.
Sensitivity analysis is conducted to measure the impact of changing

conditions on the financial status of the project.

11.3 Presuppositions
V 11.3.1 Project Life
4, Considering the economic service lives of facilities/equipment, the
project life for the financial analysis is determined as 36 years, which
consists of 6 years for the engineering service and construction and 30

years of operation,

11.3,2 Self-sustaining Basis

5. According to the rules for public authorities as set out in financial
circular No. 6/85 from the Office of the H.E. of the Deputy Prime Minister
for Financial and Economic Affairs, any surplus or deficit arising as a
result of the operations of authorities is'payable to or recoverable by the
Government,

In this study, however, the rules mentioned above cannot be adopted
because the purpose of the financial analysis is to examine the financial
feasibility of the body implementing the project, The PMB should be
managed on a self-sustaining basis to the best of its ability. Thereque,
the principal accounting policies adopted by the PSC are also basically

used for this analysis,

11.3.3 Financial Management

(1) Fund Management
6. The amount of cash on hand is assumed to be 3% of operating expenses,
The rest is assumed to be in banks with a 7.5% interest rate per annum. On
the other hand, the annual deficit will be covered by short-term loans with
an 11,5% interest rate, '

(2) Corporate Income Tax
7. It is assumed that corporate income tax will not to he levied on the

PMB because it is a public authority.

—210—-



(3) Investment for Renewal
8, The investment funds for the renewal of facilities/equipment will be

covered by internal resources reserved as accumulated depreciation costs.

11.3.4 FEffects of Inflation
g, In this analysis, the effects of inflation are not dealt with,
However, cost escalation is examined as one of the cases for the

sengitivity analysis.

11.4 Appraisal of the Project

11.4.1 PFund-raising Plan _

10. The funds necessary for this project will be assumed as follows:
(1) Government Funds _

Funds necessary for construction of the breakwater, quay, fishery
port, quayside gantry cranes and dredging is assumed to be covered by
Government funds as investment in the project. The amount of government
funds for this project is 57,245 thousand Rial Omani, i.e., 83.8% of the
total cost for the project.

{(2) Other Portion
It is assumed that the other funds for this project will be raised as

following conditions,

+ Loan Period 1 20 years
» Grace Period : 5 years
» Interest Rate : 4,4%Z per annum

» Repayment : Fixed Amount Repayment of Principal
In addition te this, the case of an 87% interest rate will be examined

in order to evaluate the impact of interest rates on the body implementing

the project in the sensitivity analysis,
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11.4.2 Baées for Revenue Projection

11, The revenue sourqés for this project are revenue from Ships {port
dues), revenue from cargo (stevedorihg, shorehandling and storage charges )
and other miscellaneous charges. These charges are calculated based upon
the present tariffs used in Mina Qaboos, . There should not be so-called
"cut-throat" competition between Mina Qaboos and the new port. Actual
rates are summarized in Vol.3 Table 8-4-1. The cargo volume that can be
handled in the new port will reach the limit in 1994 in the case of

conventional cargoes and in 1995 in che case of containers.

11.4.3 Bases for Expenditure Projection _

12. The expenditures of the PMB consist of personnel costs,
repair/maintenance and operating costs, administration costs, cost of the
depreciatibn'of fixéd assets, cost of the amortization of deferred assets,
interest on lbng—term loans and interest on short-term loans, The bases
for calculation are mainly derived from the financialrdata of the PSC and

are summarized iﬁ Vol.3.Table 8-4-2,

11.4.4 Financial Soundness of the PMB
{1) Base Cése |
13, ‘The projected profit and loss statement, cash flow statement and
balance sheet of the PMB are shown in Table 11-4-1,
(a) Operational Efficiency

The working ratio is continuously below 60% from 2004 till the end of
the project life., Generally speaking, this ratio should remain under 50 to
60%Z. On the other hand, the operéting ratio slightly ekceeds 75% for
almost the entire project life. The IBRD requests that it is preferable
for this ratio to remain under 70% to 75%. Therefore, it would be better
to increase the present tariff rates, especially in the case of ratio for
transshipment containers, to the gréatest possible'extent in order to
recover the cost of fixed assets, taking into account the present tariff
level, which is the lowest among the ports of the UAE and Oman, as shown in
Vol,3 Table 8-4-4. _

In addition to this, the operating ratio can be reduced to about 71%

if the PMB can reduce 10% of the personnel cost of the base case.

Note:IBRD=International Bank for Reconstruction and Development
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(b) Profitability _

The profitability of the project can be appraised using the rate of
return on net fixed assets. - This.ratc exceeds 4.4% wﬁich is. the assumed
interest rate for tﬁis project, from 2011, Therefore, this project will
remain profitable during the project life.

{c) Loan Réﬁayment Ability

As shown in Table 11-4-1, the projected debt service coverage ratio

will maintain a portion far above 1.0 times during the study period,
(2) Sensitivity Analysis
14. TIn order to examine the soundness of the PMB, sensitivity analysis is

conducted in the following cases:

* Case I : Higher interest rate of 8%
* Case IT : Cost increases by 10%
* Case IIT : Revenue decreases by 10%

- Case IV : Decrease of personnel cost by 10%

Calculation results for each case are shown in Vol.3 Table 8-4-7, 8-4-
8, 8-4-9 and 8—4—10, respectively. Tn Case 111, the operating ratio
exceeds 807% during thé'project life. Therefore, the increase of handling

charges for transshipment containers should be taken into censideration.
The comparison of each result is summarized as follows:

(a) Balance in Finance

Amount unit:1000 Rail Omani

Case Year(Deficit)/Year(Surplus) | Retained Earinings in 2029
Base Case 2007/2008 163,908
Case I . . 2009/2010 131,899
Case 1T 2010/2011 128,599
Case ITT 2011/2012 90,994
Case IV ~2005/2006 205,315
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(b) Operating Efficiency in 2005

Case Working Ratio | Operating Ratio
Base Case .55.76% 75.38%
Case 1 55,764 75.38%
Cage 11 60.132 81.72%
Case III 60.62% : 71.01%
Case IV 51.38% 71,017

11,4.5 - Viability of the Project ITtself
15. The viability.of the project is analyzed using the FIRR, which makes
the costs and the benefits during the project life equal. The costs and
benefits that are taken into account for the calculation of the FIRR are

summarized as follows:

Costs Benefits

* Initial investment cost, * Port operating revenue
including reinvestment for * Residual value the
renewal Fixed assets at the end

* Operating expenses of the project life

16. As far as initial investment is concerned, construction costs of the
breakwaters and dredging are allocated between the short-term development
plan and Master Plan based upon the number of berths, as mentioned in
paragraph 22 of Chapter 10, And the construction cost of fishery port is

also neglected because the revenue from this facility is excluded from the

benefits.

17. In addition to the Base Case, the following two cases are calculated
in order toc examine the impact of construction costs and revenue on this

project:

Case A : Cost increases by 10Z

Case B : Revenue decreases by 10%
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Table 11-4-2, Table 11-4-3(a), Table 11-4-3(b) and Table 11.-4-3 {(c)

shows the calculation results of each case

Table 11-4-2 FIRR Calculation

Case FIRR Lower Limit
Base Case 4.627%

0.71%
Case A 3.14%

(1.30%)
Case B 2,85%

Note : ( )=Lower Limit in case of 8% anual interest rate

18. Taking into account the fund-raising plan, the FIRR should exceed the
lower limit of 0,71Z which is the weighted average interest rate for all
the project funds., In all the cases, the FIRRs exceed not only this limit

but also the limit in the case of an 87 interest rate,

11,4,6 Conclusiocn

19, Judging from the above analysis, this project can be regarded as
feasible provided that more than 80Z of the funds necessary for this
project will be raised as Govermment funds with no interest and no
repayment require&. Instead, the Government can receive a certain percent
of retained earnings as dividends after appropriation of necessary reserves
by the PMB in the future. '

20, As clearly indicated through the financial analysis of the port's
operating efficiency, it will be very much difficult for the PMB to recover
the cost of fixed assets based upon the present tariff rates, This is
mainly due to the fund-raising method generally applied by GCC countries,
whereby major port facilities are constructed by governments and at least
the operating cost should be earned through daily operations.

21. Taking dinto consideration the present competitive situation among

ports in GCC countries, the provision of Govermment funds is a must.
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Table 11-4-1 Projected Financial Statements (Base Case)
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Table 11-4-3(a) FTIRR Calculation (Base Case)

FIRR 0.0468187993636 RBASE CASE
N0, YEAR COsT BENEFIT BAFT.-COST P.COST P.BNFT P.VALLE
1. 1994 500 0 560 500 0 -500
2. 1895 500 0 500 178 0 478
3. - 1958 3,081 0 -3,081 2,815 0 2,815
4. 1997 5,908 0 -5,908 3,160 0 5,180
5. 1998 10,249 0 - -10,249 8,353 0 8,555
6. 1949 30,752 0 -30,1732 24,337 0 -24,537
7. 2000 4,407 4,914 507 3,361 3,748 387
8. 2001 1,506 5,742 1,236 3,285 4,188 901
8. 2002 4,605 8,369 1,964 3,209 4,577 1,368
10. 2003 4,704 7,392 2,688 3,133 4,924 1,780
11 2004 3,023 §,216 3,193 3,198 5,231 2,033
12 2005 4,864 8,724 3,860 2,960 3,309 2,349
13. 2008 4,864 §. 72 : 3,880 2,829 5,073 2,245
14. 2007 . 5,908 8,724 2,816 3,285 4,851 1,568
15, . 2008 ’ 4,864 §,724 3,850 2,285 4,638 2,051
18. 2009 5,084 8,724 3,640 2,583 4,432 1,849
17. 2010 4,864 8.724 3,860 2,162 4,738 1,874
18 2011 : 4,864 8,724 3,860 2,258 4,049 1,792
19, - 2012 - 4,864 8.724 3,860 2,158 3,870 1,712
0. 2013 4,864 . 8,724 3,860 2,063 3,698 1,837
21. 2014 5,313 8,724 3,411 2,154 3,538 1,383
22. 2615 5,808 8,724 2,816 2,289 3,380 1,091
3. 018 4,864 8,724 3,460 1,801 3.2 1,428
4. 2017 4,864 8,724 3,860 1,722 3,088 1,366
25. 2018 4,864 8,724 - - 3,860 - [,848 2,952 1,308
26, 1019 7,020 8,724 ) 1,704 2,210 2,821 551
7. 2020 : 5,045 8,724 3,879 1,560 2,687 1,137
3. 2021 4,864 8,184 3,360 1,437 2,578 1,141
29, 2022 4,864 8,124 3,860 1,374 2,464 1,080
30. - W23 5,908 8,724 2,818 . 1,595 2,355 760
al. 2024 22,504 8,724 -13,780 : 5,807 2,251 - -3,556
3z, - 2025 4,864 8,724 3,860 1,200 2,152 952
3. 2026 4,864 8,724 3,860 1,147 2,057 g10
3 021 4884 8,724 ’ 3,880 1,086 1,966 870
kP 2028 4864 8,724 3,860 1,048 1.579 831
36. 09 -23980 8. 124 - ___: 281 4,931 1,206 . _f 6,728
TOTAL 190 799 250 933 60,634 104,026 104, 023
Table 11—4—3(b) FIRR Calculation {Case A)
FIRR @ 0.031399699571 CASE &
NG.  YEAR cOST BENEFIT BNPT.-cOST p.COST P.BNFT P.VALYE
1. 1994 330 0 -350 550 -550
2. 1995 530 ] =350 233 0 -313
3. - 1988 3,766 0 -3,768 3,540 0 -3,540
1. 1997 7,027 ¢ -7,021 8,405 0 -6, 405
5. 1993 11,951 0 11,9851 10,561 0 -10,381
6. 1999 34,170 ¢ -34,170 29,218 Q -29, 2768
7. 2000 4,788 4,914 125 3.978 1,082 104
8. 2001 1,888 5,742 854 3,937 4,625 i1.3:]
9. 2002 4,987 6,369 1,282 3,884 3,130 1,235
10. 2003 3,088 7,392 2,308 3,851 3,397 1,746
11. 2004 5,105 3,216 2,811 3,968 6,031 2,063
12. 2005 5,048 8,721 3,478 3,734 6,209 2,41
13. 2006 3,246 8,7 3,478 3,620 6,020 2,400
4. 2007 6,290 §,724 2,434 1,208 5,837 1,628
15. 2008 5,246 8,724 3,478 3,403 5,639 2,258
16. 7009 5,166 8,721 3,708 3,438 5,487 2,049
17, 2010 5,127 8,724 2,297 3,309 5,320 2,010
18. 2011 5,248 8,724 3,478 3,101 5,158 2,938
19. 7012 5,246 8,724 3,478 3,007 5,001 1,994
20. 7013 5,246 8,724 3,478 2,816 4,848 1,933
1. 2014 5,695 8,724 3,029 3,069 4,701 1,632
22 2015 6,290 8,724 2,434 3,286 1,358 1,272
23 1018 3,246 8,724 3,478 2,857 4,418 1,762
21 2017 5,246 8,724 3,178 2.316 5,284 1,708
25 2018 5,246 8,724 3,478 2,498 4,154 I,658
26 2018 7,402 8,724 1,322 3,417 4,028 B10
27 1020 5,427 8,724 3,287 2,929 3,905 1,476
78 021 5,426 §,724 3.298 2,355 3,786 1,431
29 022 5,248 8,724 3,478 2,207 3,671 1,463
mn 20623 8,290 8,724 .43 2,568 3,559 933
31 2024 72,360 8,124 -13,838 8,923 3,458 5,473
12. 2025 3,248 8,724 3,18 2,012 3,346 1,334
13. 2026 5,248 8,724 3,178 1,851 3,244 1,493
34, 2027 5,248 §,724 3,473 1,891 3,145 1,254
35, 028 5,248 8,724 3,178 1,834 3,049 1,216
8 2089 96,830 8,724 I 18,333 _______ 9,091 ________ 2,956 ________ 12,040
"""""" TOTAL 77777777 203,505 750,933 15,478 135,237 135,257 [}}
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Table 11_—4~3(‘c) FTRR Calculation (Case B)
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CASE
p.COST P.BAFT P.VALLE
300 0 =300
186 0 -486
2,913 0 2,913
5.430 0 5,430
9,159 .0 8,139
26,720 0 -26,720
3,723 3,737 14
3,701 4,245 514
3,678 1,721 1,044
3,653 5,166 1,513
3,792 5,582 1,790
3,570 5,764 2,193
3,471 5,604 2,132
1,100 5,448 1,349,
3,287 5,287 2,016,
3,335 5,151 1,816
3,102 5,008 1,908
3,016 4,869 1,853
2,933 4,734 1,802
2,851 1,603 1,752
3,028 4,475 1,437
3,774 4,351 1,077
2,621 1,231 1,610,
2,548 4,113 1,565
2,477 3,999 ‘1,522
3,476 3,388 412
2,478 3,781 1,352
2,211 3,676 1,399
2,214 3,51 1,380
2,815 © 3,415 850 -
9,683 3,379 -6,303
2,035 3,285 1,750
1.973 2,194 1,215
1,924 3,105 1,182
1,570 3,019 1,149
______ 8958 2,836 1L 890,
778,410 726,110



Chapter 12 Port Development Strategy-A Conclusion

1. Development and management of ports are largely dependent upon the
behaviour of the national economy. The country's GDP between 1965 and
1980, according to World Bank estimates, increased by an average 12.5% per
annum in real terms. The comparable increase between 1973 and 1984 was
6.1% per annum, According to official estimates the annual increase in
GDP, measured in constant 1978 prices, was 17.0% in 1981, 11.5% in 1982
and 16,67 in 1984.  Although Oman's economy is still largely based on
revenue from the petroleum sector, in recent years there has been
increasing industrial diversification. The attitude to manage the economy
is -highly prudent. Revenues from petroleum have been used to implement
three five-year development plans. The third development plan was started
in 1986 with special emphasis on the development of agriculture, fisheries
and light industry. Since there is much reason to believe the economy
will continue to be prudently managed and thus the growth of the economy
will continue, the cargo volume handled in the country will likely

-increase. .

2. It is widely recognized that Mina Qaboos, though it is the only gateway
port to Oman and continues to play anr important role in various aspects of
the country's economic life, cannot properly adapt itself to the present
increasing cargo demand and the technological progress of relevant
industries, Since 1982, a series of port development studies have been
conducted, Our study, taking into consideration and msking appraisal of
those preceeding studies, proposed a comprehensive scheme for port
development in the northern part of Oman.

The time series of the scheme is shown in Fig. 12-1.

1988 1995 2000 2005 2015
MQ
NP L_
] ] 1
] I I
I 1 1
I . 1
development plan for master
plan _ 2000 plan

Notes: MQ-Mina Qaboos; NP-New Port;
Width of the bars does not indicate cargo handling capacity.

Fig.12-1 Action Plan of Port Development
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3. Under the present circumstances, where the stales arrcund the Gulf are
extremely enthusiastic about constructing their ports, resulting in
growing competition between ports, clients are tending to choose more
modérnized and better eduipped ports. In order to meet this demands,
something should be done immediately. For this purpose, the development
work at Mina Qaboos shonld be expedited. Speedy construction work is also
required with a view to saving on financial costs as well as minimizing
the unfavourable effects on day-to-day port operations during the
construction pericd, In this sense, Mina'Qaboos should be improved by
adhering to the schedule suggested in Chapter 7 of the report,:raﬁher than
carrying it over on extended period.

4. As far as development of a new port is conéerned, it is pointed. out in
Chapter 10.5.2 that the economic internal rate of return (EIRR) based on a
cost-benefit analysis is 5,04, The figure is far below the level that is
generally considered to be economically feasible in terms of construclion
of infrastructure. This is the bigpest impediment of giving the project
high priority. '

According te the fipancial analysis using the financial internal rate
of return (FIRR), the project is financially viable in terms of a port
management body on the "assumption that about 80% of the Ffunds necessary
for the project are borne by the government on an interest-free and no-
repayment basis. These terms seems to be attainable, because they are
similar to the funding arrangement of Mina Qaboos.

There are some other concern regarding thé new port project. The
Sultanate of Oman attaches great importance on the preservation of the
environment. In this regard, at the site selection and actual planning at
the selected site, the highest priority is given to keeping the impact of
the port development to a minimum, The environmental aspects of the
project should be kept in mind in future detailed design and
construction stages.,

When beginning operation at the new port, a high level of expertise is
indispensable for various fields of port activity, e.g. méhagement,
eperation, machinery, traffic, etc. Selection and training of ca}go
handling personnel are also very important, Studies of how to recruit

experts and how to establish a training scheme should be commenced at an

early stage of the project.
As repeatedly stated in the report, compeﬁition to attract clients is

growing among the ports on the Gulf's west coast, It should be noted that
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whether. the port survives after being confronted by fierce competition

with preceding ports depends upon intensive port sales and fund-raising

necessary for carrying on port operation during the period immediately
after completion:when the port's revenues are still insufficient.

5. Assuming that impediments  stated in the above paragraph are so serious
that construction of the new port must be given up, there are two
alternatives. One is to.expand Mina Qaboos as proposed in the report, and
another is large-scale and long~-term expansion of Mina Qaboos, as proposed
in the report of Consulting Engineering Services (CES), 1988.

The ‘first alternative is same as "without case" in the economic
analysis of the new port (Chapter 10). The demerit of this case are
described in Chapter 10.2.3, the major points of which are increase of
ships' waiting time and lost container cargo clients, in particular those
involving transshipment,

The second alternative is to construct 5 berths more by. reclaiming
Shutaify Bay and building up a 500 m long breakwater. As is estimated in
Appendik of Vol.II 6-2-1, the extremely high cost of construction cannot
be made up by a gain of only 4 berths., Moreover, operation of new berths
will dincrease traffic volume in the port, which may result in congestion
surrounding the. capital area. And difficulty is envisaged.in furnishing
enough area corresponding to the new berths for container manoeuvering.

6. The points outlined in the previous paragraph may suggest that it is
unavoidable to construct a new port development in northern Oman.
However, other factors should be mentioned favouring the new port
development.

(1) There are several ongoing plans or studies for developing industries
of various fields in-the region with a view to promoting independence
from the oil-dependent economy. The port could act as a substantial tool
for carrying out.and further expanding the work of the industries located
in the hinterland of the port through providing transport facilities for
their materials or products.

(2) It is generally recognized that ports stimulate economic activities,
thus promoting the development of the adjacent region. This is because
port business creates employment, encourages provision of wurban
infrastructure such as electricity, water supply, drainage, telephones
etc., and also stimulates various peripheral manufactures. These facts
may contribute to materializing the policy of the government, which aims
to avoid overcentralization of population and industrial and commercial

activities.
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(3) As stated in the report, Oman faces the challenge of port expansion in
various neighboring countries, It is ‘clear the country will be ‘left
behind other countries if a mew port is not built in the very near
future. Although this problem cannot be expressed quantitatively, dn
view of the dignity of the state this aspect should not be overlooked.
(&) The calculation of the economic analysis is conducted for a period
extending 35 years from the beginning of construction, '~ However after
that period the port facilities will continue to serve for cargo
movement, Even though return on this investment is lower than on other
inveétments, for example, magnificaﬁt buildings, shopping complexés or
even equities or securities, by buiiding a port the nation can obtain an
asset that will contribute to expanded productivity, thus maintéining the
competitiveness of the manufacturing sector, This is indispensable for
the growth and modernization of the country.

7. Some may believe it better to immediately construct a now port, rather
than waiting for improvement of Mina Qaboos, This idea, besides the
disadvantages which have already been pointed out in Chapter 7.1, runs the
risk of losing mahy_clients in "all areas of trade even if the new port is
built as soon as possible., This is because it would take more time than
the construction of port facilities, for such related industries asg those
providing services of sea transport, handling of seaborne cargo, storage,
and so on as well as commercial and financial firms to take root in the
port area. While bulk cargo is generated where factories or receiving
equipment exist, placement of related industries is required to induce
general cargo, which is more important in terms of port revenues.

8. If the above account is proved to be right and the two-tier development
is authorized, consideration should be given to their time scale, What
appeared in Fig, 12-1 of paragraph 2 suggest that the capacity of the port
does not increase all at one time but makes phased increases,
cerresponding to the amount of cargo, which may not radically rise.
Requirement in terms of budget, engineering and humén resources also
should not be too concentrated. At this stage the idea in Fig. 12-1 is
tonsidered to be the best, however; the timing of the new port's
construction should be carefully re-examined in the future, taking into
account the budgetary conditions of the time, and the following points:
{1) To assure that the new pbrt is operating smoothly and realizing its

full potential, a concerted development with related schemes is required,

These include industrial deployment schemes such as a petrochemical
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industry, an industrial estate and desalination plants as well as
development plans of infrastructures necessary for the port, e.g. roads,
electricity and water supply, drainage, sewage disposal, schools and
~ housings. Sﬁudies of a petrochemical plant, an industrial estate in the
area and regional develbplmeht plans are under way but not fully revealed
yet, At Ehe same time it should be noted by the officials in charge of
the above plannings activities that the most appropriate schedule for new
port construction is the one that appears in Fig. 12-1 of paragraph Z.
(2) The forecast of handled cargo demand should be reviewed since an

authorized forecast of relevant economi¢ indices is not entirely known.

The timing of implementation of the master plan will vary in accordance
with the changes of demand and even the plan for 2000 might be moved
ahead or back. 7
9, Besides the above-mentioned points, there are a lot of problems to be

resolved before launching operation of the new port. A concrete scheme of
such ancillary services as water, fuel and other supplies for vessels,
pilots, tugboats, navigational aids, telephone service, etc., should be
established. Schemes regarding managemeht and operation are more
important since clients are attracted by a well-run operation. The
following are main issues:

(1) Institutional Matters

The management body of the new port may be a corporation, a large portion
of the capital of which will be owned by the government but independent
from the existing PSC., The reason is that a large part of investment
should be borne by the government and the PSC cannot bear the huge
deficit envisaged at ifs initial stage, although the body will be self-
sustaining in the long term.

There are a large number of variations throughout the world as to the
extent of the work that port managing bodies actually conduct. The most
important feature is cargo handling, The Port Service Corporation (Mina
Qaboos) owns all the handling equipment except bulk grain and conducts by
itself loading and unloading, It is considered a wise tentative course
of action that the body for the new port follows the example of Mina
Qaboos with a view to learning its port management.

The organizational structure may be like that of the PSC, since the area
of the work is similar, However, differences in functions such as ship

repairing, fishery, may require slight modification in organization.
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(2) Recruitment and Training

For proper operation of a port, personnel and manning are most important
factors. It is indicated in Chapter & that the ekpansion of Mina Qaboos
‘requires staff increase in the area of maintenance of. equipment and cargo
handling. - Launching the new port requires some 900 more staff members.
With respect to the training of Mina Qaboos' staff, the 1988 CES Report
put forward a scheme which seems to be adequate and should be implemented
as soon as possible. '

For the new port, an enormous task has to be done before port
inauguration as well as during ‘its first few years of cperation. In
order to carry out the task, it might be an ‘idea to have a detailed study
for recruitment and training, the contents of which incledes in
particﬁlar: (i) identifying problems, (ii) making criteria for
recfuitment in each work field, (iii) making training schemes- for each

field,

Under the circumstances where difficulty is envisaged in recruiting:a

sufficient number of experts for higher-ranking officials of the PMB, it
may be advisable to hire foreign exﬁefts with much experience of'port
'managémenﬁ,'preferably including a genefal manager , with a view to'éssist
in the smooth operation of the pdrt and also to tramsfer port management
expertise in the inauguration peried. .

(3) Port Sales ' _

A  growing trend exisits whereby major ports in nations with free market
economies are eager to attract their customers using various techniques.
These kinds of activities do in fact contribute to the proépérity of
ports to a large extent, For example, last year Jebel Ali which has
enjoyed a large growth in cargo as well as increased number of clients
using its FTZ in the ten years the port has been operating, and has made
an intensive effort to "sell" the port. For new comers it is absolutely
true that without such efforts the pdrt may not.sﬁrvive. In this
context, the new port site is well-chosen, because it is said Sindbad the

Sailor left from there when setting out on his adventures, Stressing

this point may at least draw the attention of possible clients, However,
it should be emphasized that publicity can oniy do a little on its bﬁh.
Reputation accompanied by substance is more effeciive. From the
customers' viewpoint the best substance is a sure and speedj cargo
movement, To attain this, a quiék customs, immigration and quaréntine

{CIQ) procedures too are vital,
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(4) Means of Coordination

The new port_and Mina Qaboos will be competitors in terms of getting
cargo, but at the same time they should cooperate and coordinate their
activities in many fields, The latter is more important in order that
both ports maintain growth in the future, since in the market economy,
which encourages industries' motivation to develop, allocation of cargo
to each port is not possiblernor desirable, hence concerted action
between PMBS is needed, With this point in mind, it may be advisable to
esfablish a national port council under the Ministry of Communications
consiéting of executives of the PSC (Miné Qaboos) and of the port
mahéging.bo&y of the new port with a small secretariat. Meetings should
be. convened regularly with a view to exchange information and to draft a
port policy.

Another facet of coordination relates to various projects of the region.
The importance of coordination in the planning stage was already touched
on in paragraph 8(1), In the operation stage this is applied, and to
ensure concerted action as far as possible, some means of linking all the
relevant bodies should be developed. Relevant bodies include
municipalities, regional branches of central organizations dealing with
hoﬁsing, education, energy, customs, quarantine and Iimmigration, the
industrial estate authority, the governing body of the free-trade zone
and the petro-chemical factory.

10. Launching a new port is a very ambitious project, and naturally it
involves a large volume of work. As the above paragraph suggests, there
are still question to be solved, Another study, which may be named as
the study for preparation for the new port at Schar, will be useful imn
finding solutions to some of the questions including fixing exact timing
based upon economic indices forecasts and information regarding related
projects at the time, Also, detailed plans of ancillary services and
plans for recruitment and training may well be a part of the study,.
Taking into account the time schedule for the new port construction, the

study should be cencluded by 1997,
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