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2.3.1

(1)

(2}

(3)

(4}

Master Plan of Latakia Pott
The Basic Concept of the Port Development

The purpose of the Master Plan (target year 2010) is to serve as a targel and
guideline for phase plans including the Short-Term Plan f{target year 2003). In
making the Master Plan for Latakia Port, the following problems on the current
port operations are recognized:

Container-handling

Despite the recent sharp increase in the number of containers through Latakia Port
(134,000 TEUs in 1994), quay-side container gantry cranes arc not yet installed,
causing inefficient container-handling and consequent long berthing times of costly
container vessels. In addition, the modern terminal operation system has not yet
been introduced at Latakia Port.

Grain-handling

Notwithstanding the large amount of grains to be handled at Latakia Port, the
grain-handling capacity of its existing grain-terminal is much lower than required.
The existing terminal has no unloader and shiploaders with smail grain-handling
capacity are obsolete. The water depth along the berth is only 85 m.

Handling of conventional cargo

Some of quay-side cranes are already obsolete and hence do not function well, In
addition, there is found a-shortage of other cargo-handling machines such as
forklifts.

Passenger service

The exisling passenger terminal is placed on the berth at the old port area without
a passage connecled to the outside of the port to separate the flows of passengers
and cargo.

In the meantime, the volume of cargoes to be handled at the port is expected to
continuously increase in the future, being estimated as 10.8 million tons in 2010,
3.8 times as much as the volume in 1994,

Thus, to resolve the present problems in Lalakia Port and meel increasing demand
for the port in the future, the following concept of the development of Latakia Port
is proposed:

(1) Establishment of a full-scale new container terminal
(2} Modernization of the existing container terminal
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{3} Introduction of a closed terminal system in the container terminals

{4} Construction of a new grain terminal

{5} Modernization of the existing grain terminat

{6} Construclion of additional general cargo berths

{7} Preparation of required cargo-handling machines

{8} Conslruction of a new passenger terminal having a direct access to the outside
of the port ‘

Usage Plan for the Existing Port Facilities

In order to decide the appropriate number of Lerths in the target year, vessels are
divided into ten types, then the estimated cargoes are distributed to each type of
vessel. The vessels are dislributed on the following premises considering the actual
operations and records at similar ports.

Table 2.32-1 Usage Plan of the Berths by Vessel Type.

Vessel Type Vol, Ve.Cap, | No Ve, | H Prod. Quay No.
General {var.) 1,156 | - 1,390 832 33 | 1,2,3456,7,89,10,11,12N1%,N2,N3
Foodstuft 452 1,950 232 35 | 1,2,3456,7.89,N1,N2,N3
Steel 617 1,880 329 80 | 10,11,12,N1
Wood 500 1,370 365 22 | 7.8910,11,12,N2
Car 281 340 827 15 |1,2,34,56,7,89,10,N3
Chemicals 250 2,550 99 37.1 123456789
Ro/Ro 252 990 255 36 | 513
Grain [import) 440 | 27,000 17 236 | Existing,12A
Grain {export) 1,200 19,500 . 62 320 | Existing, 12A
Container 712* 830 858 48 | 14,NCI%NC2

Note : Vol Cargo Volume{Thousand lons), Ve.Cap.: Average Vessel Capadity(tons),

No Ve.: Number of Vessels, H Prod.: Cargo Handling Productivity{ton/hr)
H{10001EUs) *N1{New DBerth No.l) *NCI1(New Container Nol)
As for the grain carriers, three cases are considered.

Case 1 (Concentration): One berth, No.12A is used for grain carriers. Cargo
handling productivity is 403 ton/hr for import grain, 422 ton/hr for export grain.

Case 2 (Concentration): The same berth as in Case 1 is used. Cargo handling
productivity is 280 ton/hr for import, 422 ton/hr for export grain.

Case 3 (Two Berths): Grain carriers can berth at either the existing terminal or the
new terminal. Cargo handling productivity is shown in Table 2.3.1. '

The usage plan was analyzed by using -simulation method, excluding container



terminals. In the study, reference to the actual statistical distribulion forms for ship
arrivals and mooring periods at the Latakia Port is made. The port operates 24
hours a day and 285 days per year. ' o

- The results of the simulation are as follows:

2.3.3

(N

Average Wailing Time(hours)

General(Var)) : 5.5
Foodstufi : 7.9
Steel ' : : 7.2
Wood : 3.9
Car : i1
Chemicals : 16.4
Ro/Ro t 188 -
Grain[Case 1) : 29.2
Grain{Case 2) : 50.4

Grain[Case 3) 4.3
Container Terminal Plan
Establishment of a New Container Terminal

The number of containers to be handled at the container terminals in 2010 is
estimated as 712,000 TEUs. To receive the forecast container traffic, it is proposed
to establish a new container terminal {Terminal-2) north of the existing terminal
together with the modernization of the existing container terminal at the new port
area. The main facilities of the new terminal are swnmarized as follows:

- Infrastructures
- Berths: Total berth length; 700 m
Water depth: 14 m
- Marshaling yard: 24.5ha (700mx350m)
- Stuffing/unstuffing yard
- Off-dock empiy container storage yard

- Upper-structures
- Container freight station {CFS)
- Termina! control office

.. - Gate house

. - Repair shop for container-handling equipment
- Maintenance shop for conlainer boxes

- Container-handling equipment

- Quay-side container gantry cranes: 4 unils
- Straddle carriers, forklift trucks and tractors/trailers
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Modernization Plan of the existing Terminal

To increase container-handling capacity of the existing container terminal {Terminal-
1), it is necessary to modernize the existing terminal through the installation of
quay-side container gantry cranes, rearrangement of yard facilities and introduction
of the closed terminal operation system.

Grain Terminal

A grain terminal is located in the old port. However there are the following
problems at the terminal.

i,  The terminal capacity is insufficient for the future demand

ii. It is impossible to unloading from ship and the loading capacuty(lSO t/h X
2 units) is shortage

iii. The ship size is limited and smaller because the berth depth is less than
8.5m.

iv. The available land behind the berih is not sufficient for expans:on of silo

Further more it is impossible to stop the handling operalion during the existing
terminal reconslruction.

The study team have made three alternative plans {case 1: one berth system and
large handling capacily, case 2: one berth system and medium handling capacity,
case 3: two berth system)

and studied from economical point of view. Two berth system is finally selected
and its outline are as follows: Silo capacity (total 100,000 t: new port 65,000 t,
existing 35,000 t) Handling capacity (new port 400/400 t/h x 2 units, existing
400/200 t/h x 2 units) '

Remarks: The silo at the existing terminal will be only used without break.

Costs of three cases described in Chap.2.3.2 are compared.

Cost Comparison : (Unit:US$ million, Discount Rate 0.1, Project Life 30 years)

Case 1 Case 2 Case 3
Construction Cost
Berth - - 12.1
Silo 6.2 6.2 4.0
Machine Tower 29 2.7 4.8
Loader/unloader 9.7 7.3 10.6
Handling equip - 284 26.5 ' 35.0
Waiting Cost 165 ' 25.7 S 0.2
Total 63.7 - 634 66.5
Index 100 107 | 104
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Total cost of Case 1 is the lowest and Case 3 is the second lowest. However, the
difference between all alternalives is under 5 percent. Moreover, Case 3 has other

‘advantages. i.e. it is available for two grain vessels simultaneously.

Conventional Terminal and Other Facility Plan

(Conventional Terminal)

In order lo decide the proper number of new berths, the original plan {add three
new berths- Case 1) is compared with other alternatives -- add two berths {Case
2) and add four berlhs (Case 3).

Costs consisting of waiting cost and berth construction cost of each case are as
follows:
Cost Index {waiting cost + berth construction cost}

Case 1 100
Case 2 ' 145

. Case 3 102

Consequently, Case 1 js selected as the most economical plan. The depth of the
new berths is decided based on the distribution of present general cargo vessels,

(Passenger Terminal}

At present, regular passenger vessel serves between Alexandria and Latakia weekly.
The average number of passengers is around 50. In addition passenger vessels call
Latakia Port from Germany, Russia, France and Greece irregularly. Average number
carried on these vessels is around 500.

Considering future increase of tourism and business aclivities, new regular service
route to Cyprus and Libya will be increased in addition to the existing line, and
irregular route vessels will visit Latakia twice a month on average.

Number of passenger will be (50+50+500) X 50 = 30,000 (Regular Service)
500 X 2 X 12 = 12,000 (Irregular Service}
Total Number = 42,000



2.3.6 Carge Handling System

There are two types of cargo handling systems{excluding container cargoes and
grain} at Latakia port. One is direct delivery/receiving and the other is delivery
after custody in storage facilities in the port area. '

As to the cargo flow of the former system(direct delivery), the cargo is first
unloaded from ship onto trucks or rail wagons. Then, the cargo is sent to storage
facilities of consignees.

The cargo flow of the latter system(delivery after custody in the storage facilities)
has four steps, unloading from ship to apron, transferring from the apron to the
storage facilities, storage at the facilities and delivery from the port.

The former system has the following demerits:

1. Many trucks are necessary for delivery of cargo in general.

2, Cargo handling efficiency is low because the landing of cargoes by cranes
onto trucks/rail wagons is very difficult due to the small working area of
each truck/rait wagon.

The major demerit of the latter system is the relatively large quantity of cargo
handling equipment required, especially forklift and mobile cranes.

In the master plan, three shift system for cargo handling is adopted, namely, from
7.00 am, to 3.00 p.m, for first shift, from 3.00 p.m. to 11.00 p.m. for second shift
and from 11.00 p.m. to 7.00 a.mn. for third shift. Break timefabout 15 minute) is set
at the middle of each shift, that is 11.00 am.,, 7.00 p.m., and 3.00 am..

2.3.6.1 Cargo Handling Systems in the Master Plan for Each Commodity
{1} General Cargo for import

In the master plan, 100% of bagged cargo and cases should be pelletized in the
hold. Then, almost cargoes except dangerous cargoes should be transported to
storage facilities after being unloaded from ship to apron, Bul, some cargoes are
delivered from the apron to consignees directly.

The cargo handling equipment for bagged cargo at apron and sheds is mainly
forklift, If these sheds are located near the berth which is concerned with the cargo
handling, the cargoes are transported to the sheds by forklifts. If the location of the
sheds is not near the berth, trucks are used for transportation to the sheds. As for
rolled paper, forklifts with special attachment for rolled cargo are used for cargo
handling at apron and sheds.

;,,izA



{2)

(3)

(4)

2.3.7

General Cargo for Export

Hundred percent of export general cargo should be stered and pelletized at sheds
in the port area. Then, the cargoes are loaded by quay crancs or ship cranes.

Heavy cargo

Iron & steel and other metal products are handled by trailer and heavy forklift
after being unloaded from ship. Some of these cargoes are delivered from the
apron to storage facilities of consignees, directly.

Wooden Products

Loose lumber and timber should be secured in slings in the hold, then the cargo
is unloaded onto trucks. But, bundled timber and lumber are unloaded to apron.
After unloading of lumber and timber for both packing styles, almost all of these
cargoes are stored at open yards in the port. But, some of them are directly
delivered to consignees. ' :

Access Channel and fasins

The largest vessel that moors at Latakia Port is container vessel. Its dimensions are
as follows:

Capacity + 3,000 TEUs (50,000 DWT)

- Draft ' : 13 m
- LOA[Length Over All) ' 290 m
- Breadth : 322 m

Entrance to the port is at the northern end of the port. Access channel between the
port entrance and the basin in front of Container Terminal-2 has 290m width with
a water depth of 15m at the entrance. The width is decided as 1L{LOA of the
maximum conlainer vessel), Beyond Container Terminal-2, the width of access
channel to the existing port zone becomes 260m, that is to say, navigable for a
container vessel with capacily of 2,000 TEUs.

A turning basin, 580 m {2 X Vessel Length) in diameter and -14 m in depth, is
planned in front of Terminal-2. Mooring basins for new container terminal, general
cargo terminals and grain terminal are also planned.

Total dredging volume for these basins is 1.9 million m’, while total reclamation
volume is estimaled to be 2.2 million m?. The balance of dredged and reclaimed
materials indicates that there is a small shortage.

_43_,



2.3.3 Breakwaters

To determine the length of the breakwater to be exlended, calmness at container
berth, general cargo berth and turning basin is examined in the following 3 cases.

Pian-1 No extension (existing breakwater]
Plan-2 600m extension of main breakwater
Plan-3 600m extension of main breakwater and 900m length of sub-breakwater

Figure 2.3.8-1 shows the diffraction from SW-decp water wave, Plan-3 the case
with sub-breakwater maintains the necessary calmness.

Figure 2.3.8-1 Wave Diffraction from SW Deep Water Wave

__._44___



2.3.9 Access Roads and Railways

The traffic volume of vehicles originaling from or destined to the port in the year
2010 is estimated to be 8,378 vehicles per day each way in total. The hourly traffic
is estimated to be 1,048 cach way.

Traffic volume related to container. is estimated to be 1,295 per day and 162 per
hour each way. Since ‘the container operations are special compared to other
cargoes, the access to the confainer terminal is planned separately. In order to
avoid mixture of container related iraffic with other traffic, access roads with two
lanes are planned to enter the port at the north area of the port. -

As hourly capacity of traffic volume per road lane is estimated as 600 vehicles, two
lanes each way need to be shared for the entire traffic above. Since the port has
two entrances, two access roads with two lanes each way are planned.

As for railway wagons, daily traffic is estimated to be 60. Since the present railway
has enough capacity, the plan does not include new railways.

2.3.10 Alternative Layout Plans

a)

b)

Expanded facilities in the Master Plan are, container terminals, general cargo
terminals, grain terminals, passenger terminal and yard for containers handled
outside of the container terminals.

Three alternatives are proposed in relation to the future expansion of the port {see

Fig.2.3.10-1, Fig2.3.10-2, Fig.2.3.10-3}.

- Case 1: Concentration Type: The new general cargo berths are located adjacent
to the new container terminal.

- Case 2: Separate Type: The new general cargo berths are located opposite of the
new container terminal.

- Case 3: Mixed Type: The area for the fulure container terminal is reserved
between the new terminals and the new general cargo terminal.

Potential for Further Expansion Beyond the Target Year

In Case 1 and Case 3, expansion of the port is possible without restrictions.

A floating dock with the capacity of 100,000 DWT vessel, pier, berth and relative
factories will be planned after the year 2010.

Case 1 and Case 3 are affordable for that dock.

Access and Land Acquisition

In Case 1 and Case 3, land acquisition and accessibility is easy, because the new
port facililies are concentrated. In Case 2, the new road must be constructed only
for the isolated general cargo terminals, Area of land acquisition in Case 2 is larger
than that of other cases. ‘



¢) Impact of existing use -
In Case 2, the area for oil storage is shifted for conlamer storage area in the year
2010. Moreover, in Case 2, the present small vessel berths should be relocated by
the year 2010, : . :

d) Consiruction Cost

Result of comparison of costs is as follows: - .
{Unit: Miltion SP)
Case 1 Case 2 : Case 3

Cost Index 100 107 . - 103
Consequenlly, Case 1 is the most economical among the alternatives.
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2.2.11 Initlal Environmentat Examination

The existing water quality and sediment quality were assessed by the site survey.
Not all of the chemical and biological parameters are covered by standards but
those which are subject to water qualily guidelines have been examined. In general
the water quality is acceplable. It could be classed as good quality for a port
where some polluting discharges are inevitable, and the uses of the water do not
need such high water quality as say bathing beaches. Areas of concern are the high
sulphides and low dissolved oxygen (at one location) which together with the

- slightly high COD indicate that a substantial pollution load is entering the harbour.
This may be due to the large number of sewage oulfalls which eater the harbour,
and the new planned sewage master plan should overcome these problems.

Heavy metals in the sediments are high, particularly mercury and to a lesser extent
zinc. Disturbance of the seabed is to be avoided. H not possible, the disposal of
any dredged material must be done in a careful way. However at the morent the
intention is to use the dredged material for reclamation.

There are no environmental reasons why the planned activities should not proceed

and a full EIA and remedial measures are not considered necessary. Monitoring for
mercury in water during dredging is recommended as a precaution,



2.3.12 Facility Design

(1}

(2)

{3)

In the Master Plan of Latakia Port, the extension of the breakwater and the
development of the berths (2 container berths and 3 general cargo berths) are
planned based on the long term demand forecast.

Breakwater

Design conditions at the extension area are seemed to be almost same as the
existing breakwaler excepting geological conditions. The maximum water depth of
planned breakwater will reach to -18m depth which is deeper than the existing
ones, : _ _

it is generally said that the construction cost of rubble mound breakwater in the
deep water increases sharply due to the increase of conslruction materials. So, two
alternatives, that is, rubble mound lype and caisson type are proposed and
investigated technically and economically.

As a result, the construction cost of caisson type is almost same as the rubble
mound type. It is noticed that the caisson lype breakwater has not been
constructed in Syria so far, and that the caisson type has some difficulties when
weak sub-soil conditions appear. But, judging from the past experience of the port
construction in Syria, both types are feasible technically.

Though the final decision depends on the future subsoil survey, the rubble mound
type is chosen due to its easy construction method in this study.

The standard cross section of existing breakwater is chosen for the rubble mound
type. {see, Fig. 2.3.12-1)

Berths

Geological conditions at the planned site will be different by location. But, existing
berths at Latakia Port were mostly constructed by adopting the gravily type, that
is, concrete block type excepling the inner port area where the sleel sheet pile type
berths were partly constructed due to the weak ground condition. In this study,
standard cross sections.of gravity type as similar to the existing berlhs are adopted
assuming the sufficient bearing capacily of the sub-soil in the planned site. (Fig.
2.3.12-2)

Container Yard

Cement concrete pavement is recommended for the container yard. The design
loads are presumed as follows.

Forklift truck 15t
Straddle carrier 60t
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The standard composition of concrete pavement is designed below.

Concrete Slab
Graded Crusher Run

Crusher Run

"
?Y?-OQG&SSQO f&a?. 3 30

2 GO
Design Coefficient of
~ Bearing Capacity of Subgrade
Kio(kg/cm3)=6 (assumed)

Figure 2.3.12-3 Standard Cross Section of Container Yard

{4) Open Yard, Road

Open yard, apron and road are planned to be paved by asphalt concrete.

The composition of the bituminous pavement is shown below.

Dense Graded Asphalt Conc.
Open Graded Asphall Cone. &

Graded Crusher Run

Crusher Run

{(Unit:cm)

Desngn CBR=6 (assunied)

Figure 23.12-4 Standard Cross Section of Yard, Apron



2.3.13 Cost Estimation
(1} Condition of Cost Estimate

Cost estimate is carried out based on the general condition of estimate which is
mentioned in Chapter 1.6. '

{2) Total Cost
As the resull, total cost of Master-plan is shown in Table 2.3.13-1.

Table 2.3.13-1 Total Cost of Master-Plan

aTaKia PORT4Asster Planl

_ Urik Coat (Unit:5.P) cost tUpit:l, 222 S.PY

No. Facilities [H) ety
it f.C [ Tpial F.C 1.0 Tolal
R Kivil Sscks
1| Barakwiles .
Eain Breakvaler ] €22 ) 1,150.228 1,750,082 2 1,859,042 1,650,023
Sub-8reakwater » 923 ] 1,035,823 1.B35.828 ? 934,588 $31.523
Sub-Total . 8 1,581,503 1,981,523
2 Grain Tarainalill
Dredgingl-t2nd E3 122,028 £33 [ j 31 ] 162,822 2 183,928
Eharf(-12a} ) 218 235,88 e2d. g2 1,935,038 13,359 168,228 211,350
Revalment a 23 H_hﬁ 420,222 138, ko2 @ 9. 882 §,828
Reclamalion LX) 332,822 ¢ 322 3 [} 49,822 89,822
Sub-Total . 229,358 215,823 588,152
X Container Tarminal
Yharf{-1dsl [) 122 222,023 $98.228 1,122,822 156, 422 §22,623 1ed.¢24d
Teansitich [] B ee. 222 - 833,088 1,280,028 15,182 44,822 8. 22d
Revetcant [ ] EXE. 322,028 £33, 0@ 1,280,228 141,740 332,262 [{TR 1
Predgingl-tdn) 13 1.643, 822 (4] B 622 385,622 2 985,023
Reclaeation 53 1,886,022 [] 322 1 [] 685,828 565,528
harshalingsBack Yerd ele [V 15,828 ] 1,122 1,122 345,582 346,528
Sluthing Yerd et »2 44,002 ] 1,028 1,823 Bf - 4,222 44,802
Sub-Total 1.268. 242 1,962,869 3,233 182
& Gansrzl Cargo Barsinatl
Wrarlq-tku} ) 555 £34,.223 ge3. 0 220.02d 12,152 382,852 455.1843
Revelsant [ idd 2 3e3.222 33d.e22 [} 42,022 12,823
Gredgingi-12a) : a3 372,582 €27 Iy ] [113 222,382 - 222,308
Reclamalicn [X] 92,923 [ 383 328 [} 21,158 21,7584
Opea Space ete [H 232.039% . R [H ] _ TR B 165,683 165.522
Sub-Tplal 254, 452 618,328 §12,152
S Fobilization L$ i 2,588,222 | Pl - 2.502,822 2,584 2 2,502
Tolal cf Civil Works 1,184,348 4,518,662 6.633, 288
8 ) Building
1 Grain SilolRatsbticd 15 117,62, 022 ) 8,422,222 | 168,020,284 111,62 53,08 168,028
2 Pachinery Tewerinew) Kos 1 B] 1es.e22,.e22 ) 105, 238,828 125,228 15,822
| 3 Rachinaty Foweriexiall Kos 1 p| 1,502,032 | e4.5Rp.eed) 94,582 9e, 522
[ C.F.$ 82 2,422 | 12,223 12,022 [ 28,822 28,823
k: Terpinal Gilice 2 3,820 [ 12,822 12.020 R . 3B.B% 36,23
B Yotk ShopsCivanning | Y 3,082 [] 12,223 12,822 [] 38,82 36.e22
1 Fasaesger Tetninalld 2 2,388 [ 8,13} 9,130 ] 21.022 2188
Tole) of Building 113,602 374,782 139,322
C {utilities [ 1 [ 96,838 $8,258
b | Cargo Hsndling €quipeent
Total of Equipisat L8 1 5,196,918 [ S, 116,11
E _Phpsigal Contisfrainearing Fee ] LS 1 : I - T FEN L] 18,02 i3 23
F_Krand Tota) : 7.668,118] 5,348, 418 ) 13,231,128




2.3.14 Preliminary Economic Analysis

(1)

(2)

(3)

1)

2)

3)

Methodology

The purpose of the preliminary economic analysis is to appraise the economic
feasibility of the master plan for the study ports before a feasibilily study on the
short term plan can proceed. The preliminary economic evaluation of a project
should show whether the project is justifiable from the viewpoint of the national
economy of Syria. '

Master plan will be defined and compared to the "Without" case. All benefits and
costs of it in market price for the difference from "With" case will be calculated
and evaluated. In this study, the economic internal rate of return { EIRR } based
on a cost-benefit analysis is used to appraise the feasibility of the project.

Costs of the Projects

The items that should be considered as costs of the pro;ects are conslruction costs
and maintenance costs. '

Benefits of the Projects

As for benefits from the projects, three kinds of economic benefits are estimated
through the so-called "With" and "Without" comparison. In the "Without" cases of
the container and grain terminal projects, the size of vessels and the working

efficiency of cargo handling are not the same as "With" case, '

Savings in waiting costs of ships

In accordance with the implementation of the projects, the total ship staying time,
namely ship waiting time for berthing and ship mooring time for unload-
ing/loading in the port, will be greally decreased.

Savings in water transportation cost by enlargement of ship size

When the size of calling ships becomes larger to capitalize on mass transportation,
large ship can call at deep berths but can not at existing shallow berths., The
water transportation cost per ton of cargo will become cheaper by enlargemeit of
ship size,

Savings in land transportation costs
When handling volume reaches the maximum volume of handhng capacity of the
port, the cargoes which can not be handled in the port will be handled in other
foreign ports and then be transported to Syria by trucks. In accordance with the
implemention of the projects, the land transportation cost will be greatly decreased,



Table 2.3.14-1

Costs and Benefits of the Projects

lteras of Cost [Mﬂ(lizfxt SP) Items of Benefit (Mﬁ?ii;fitsm

Construction 13,2371 Waiting Cost 2,612.6

Maintenance 279.5 Ship Size 293.5
Land Transpotation 1,068.0 N
Total | 3,974.1

(4) Evaluation of the Projects

Economic evaluation of a project is carried out by calculating EIRR. The EIRR of
the master plan is calculated as 19.0%. As for this project, even though the
economic calcutation only takes into account the items which are easily quantified,
the EIRR exceeds 10 %. Therefore, this master plan development project is feasible
from the viewpoint of the national economy.



2.4

Master Plan of Tartous Port

2.4.1 The Basic Concept of the Port Development

(1)

(2)

(3

(4)

The purpose of the Master Plan (target year 2010} is to serve as a target and
guideline for phase plans including the Short-Term Plan (target year 2003). In
making the Master Plan for Tartous Port, the following problems in the current
port operations are recognized: '

Container-handling

Although the degree of containerization of cargoes which pass through Tartous Port
still remains at a modest level, the number of containers has recently shown a
steady increase, reaching around 23,000 TEUs in 1994: At Tartous Porl; quay-side
container gantry cranes are not yet installed. In addition, the container marshaling

‘yard is not allocated just behind the berths. This contributes to inefficient and time-

consuming operations and consequent longer berthing times of costly container
vessels. ‘ ' C :

Phosphate-handling

Despite the recent recovery of phosphate rock export, the shortage of phosphate-
handling capacity of the existing phosphate terminal at Tartous Port often induces
the refusal of purchase offers of phosphate rock. Furthermore, it is strictly required
to prevent the current dust emissions from the terminal.

Handling of conventional cargo

Some of quay-side cranes installed on the pier A are obsolete and therefore need
to be renewed.

Passenger service

The existing passenger terminal is placed on the berth of the pier A without a
passage connected to the outside of the port to separate the flows of passengers
and cargo.

In the meantime, the volume of cargoes to be handled at the port is expected tb
continuously increase in the fulure, being estimated as 7.56 million tons in 2010,
2.1 tirnes greater than the volume in 1994.

Thus, to resolve the present problems in Latakia Port and meet increasing demand
for the port in the fulure, the following concept of the development of Tartous Port

is proposed:

{1) Modernization of the existing container terminal
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(2) Introduction of a closed terminal system in the container terminal

(3) Shift of the present phosphate-handling at Tartous Port to the new port and
conversion of the existing phosphate terminal to a grain terminal and general
cargo/Ro-Ro berths

{4) Construction of additional general cargo and Ro-Ro berths

{5) Preparation of required cargo-handling machines

{6) Consiruction of a new passenger terminal having a direct access to the outside
of the port S

Usage Plan for the Existing Port Facililies

In order to decide the appropriate number of berths in the target year, vessels are
divided into eleven types, then the estimaled cargoes are distributed to each type
of vessel. The vessels are distributed on the following premises considering the
actual operations and at similar ports..

Table 2.4.2-1 Usage Plan of the Berths by Vessel Type

Vessel Type - Vol. Ve.Cap. | No Ve. | H Prod, Quay No.

General (var.) 1,189 1,710 696 33 | 4,59,10,12,14,18,
19,20,21,N1,N2,N3*

Foodstuff 512 3,560 144 44 19,10,12,13,14

Livestock 327 260 1,258 12 | 4,516,17

Steel 1,062 2,240 475 80 | 4,521,N1

Wood 693 1,390 499 22 | 4,5921,N2,N3

Car 295 520 568 | 39 |91011,12,14

Chemicals 480 1,990 242 32 | 4912

Ro/Ro 154 1,270 122 34 |56,1021,N3

Grain {import) 660 16,640 40 168 |12

Grain {export) 800 20,000 423 | . 202 12,1920

Container 200 630 318 448 {78

Note : Vol.: Cargo Volume{Thousand tons), Ve.Cap.: Average Vessel Capacity{tons), No

Ve.: Number of Vessels, H Prod.: Cargo Handling Productivity(ton/hr)
*(1000TEUs) *N1 {Newly constructed next to the shipyard), N2,N3 (New Berths
behind the breakwater)

The usage plan was analyzed by using simulation method, excluding container
terminals. In the study, reference to the actual statistical distribulion forms for ship
arrivals and mooring periods at the Tartous Port is made. The port operates 24
hours a day and 285 days per year.

The results of the simulation are as follows:
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o Average Waiting Time (hours)
GeneralfVar.) 3.1

Foodstuff | : 14.6
Livestock : 5.1
Steel : 6.8
Wood : 79
Car : - 12.3
Chemicals : 2.4
Ro/Ro : 7.4
Grain(import) 1.2
Grain[Export) 0.5

2.43 Comntainer Termina} Plan

The number of conlainers to be handled at the container terminal in 2010 is
estimated as 200,000 TEUs. To receive the forecast container traffic, it is proposed
to modernize the existing terminal at north of the pier B through the introduction
of required container-handling equipment and a closed terminal operation system.
The main upper-structures and container-handling-equipment to be newly prepared
through the modernization are as follows: '

- Upper-structures
- Terminal control office
- Gate house
- Repair shop for container-handling equipment

- Container-handling equipment
- Quay-side container gantry cranes: 2 units
- Rail-mounted transfer cranes: 3 units
- Tire-mounted transfer cranes: 3 units
- Forklift trucks and tractor/traiters



2.44 Conventional Terminal and Other Port Facilities
(Conventional Terminal)

In order to decide the proper number of new berths, three cases, construction of
three berths, two berths and one berth, will be compared. Location of the new
berths is behind the breakwater.

 Cost Index of waiting cost and berth construction cost is described as follows:

Cost Index {waiting cost + berth consiruction cost)
one berth 120 :
two berths 100 _
three berels 102 .
{5,000 DWT general cargo vessels)
{Project Life: 30 years, Discount Rate 0.1)

Consequently, Case 1'is selected as the most economical plan. water depth of new
berths is determined as -10 m, that is, 15,000 DWT.

(Passenger Terminal) .

At present there is no regular service. Regular passenger vessel has recently served
between Larnaka and Tartous on a by-weekly basis. In addition passenger vessels
call Tartous Port from Germany, Ukraine, Italy and Greece irregularly. In future,
the following services will be taken into consideration.

- Regular Service: Regular service route between Cyprus will start in the near
future, because future development in tourism will attract tourists and business
persans from Cyprus. In addition, the New Port will altract many labors from
north Africa.

- Irregular Service: Syrian Government lays emphasis on tourism. The more Syria
opens its door ta foreigners, the more irregular passenger vessels will visit Syrian
- porls. '

Number of passenger will be (60+500) X 50 =28,000 (Regular Service}
500 X 2-X 12 = 12,000 (Irregular Service) .
Total Number = 40,000 :



2.4.5 Cargo Handling System

The cargo handling system for gencral cargo, heavy cargo and woods & wood
products in the Master Plan is the same as at Latakia Port in general. The cars are
transported by car carrier. Live stock is unloaded fromi special ship to special
trucks on apron using slope under their own volition. Then, all of the live stock
is delivered to consignees, directly. g

As for the pelletizable cargo, all pelletaizable cargoes should be pelletized in the
master plan. This is the same as at Latakia Port.

The official cargo handling time at Tartous Port should be changed to agree with
Latakia Port in general. In the Master Plan, for example from 7.00 am. to 3.00 am.
for first shift, from 3.00 p.m. to 11,00 p.m. for second shift and 11.00 pm, to 7.00
p.m. for third shift. A fifteen minute break middle of each shift, such as 11.00
am., 700 p.n. and 3.00 am.. o

2.4.5.1 Cargo Handling System in the Master Plan for Fach Commiodity

(1)

(2)

(3)

General Cargo{Except Container Cargo)

In the master plan, the cargo handling system for general cargo at this port should
adopt the system used al Latakia Port, such as pelietization of pelletizable cargo,
storing in the port for almost general cargo. Cargo handling equipment is mainly
forklift trucks at apron and storage facilities.

Heavy cargo

In the master plan, the heavy cargoes are handled at apron, and are transported
to storage facility by heavy forklift trucks or trailers. :

Wooden Products

In the master plan, loose lumber and limber should be inslalled in the hold of ship
by slings, then the cargo is unloaded from ship onto trucks, directly. Almost all of
the loose timber and lumber are transported to open yard in the port. Bundled
timber and lumber is handled at apron by forklift trucks after being unloaded from
ship to apron. Then, they are transported to storage facilities by forklift trucks or
trailers. However, some of them are directly delivered to consignees.



2.46 Alternative Layout Plans

The present phosphate pier and silo will be converted into grain terminals, The
pier will also be utilized for general cargo vessels. The root of the pier will be
reclaimed to reserve necessary area for trucks and cargo handling. The present
sulphur berth will be used for general cargo vessels, Ro/Ro vessels and passenger
vessels. Yard behind the existing sulphur berth will be used mainly for steel and
wood,

New berths will be planned in the back of the breakwater, one of the berths is
used both for Ro/Ro and general cargo vessels.

The berths are connected by the road that passes behind the breakwater.

Layout of the Mater Plan is shown in Fig. 2.4.6-1.
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2 4.7 Initial Environmental Examination

_ The existing waler quality, sediment quality, and air qualily werc assessed by the

site survey. Not all of these parameters are covered by standards but those which
are subject to guidelines have been examined. In general the water quality is
acceptable for a port aclivity. In Tartous sewage from the town does not enter the
port harbour but is discharged to the sea outside the harbour. Therefore the water
quality is not receiving a large organic load. Areas of concern are the high COD
and sulphides although the dissolved oxygen is acceptable. Phosphorus, phosphates
and oil/grease are high but this also applies to water outside the harbour. Heavy
metals in the sediments are high, particutarly mercury and arsenic although this
applies to sediments outside the harbour. Disturbance of the seabed should be
avoided, if possible, and if not possible the disposal of the dredged material must
be done in a very careful way.
The air quality in the port area is poor due partly to phosphate dust and dust
from other sources. There are no environmental reasons why the planned activities
should not proceed and a full EIA and remedial measures are not considered
necessary. The intended relocation of the phosphate plant should cause an
environmental improvement in the area around the port. Monitoring of seawater
for heavy metals during dredging by the contractor is recommended as a
precaution.



2.4.8 Facility Design

(1)

(2)

In Tartous Port, two additional berths for general cargo are planned at the root of
the main breakwater in the Master Plan, :

In this section, the standard cross sections of the berth and pavements are
proposed.

Berths

The quay walls have been constructed by using precast concrete blocks. As the
sufficient bearing capacity can be expected at lhe sea bed, this gravity lype are

- recommended for the newly planned general cargo berths. The construction

materials for these type of berths are available locally. The standard cross section
of the berths is referred to Fig. 2.3.12-2.

Apron, Open Yard, Road
Apron, open yard and road behind the planned berihs should be paved by using
asphalt concrete from the view points of workability and maintenance. The design

load are assumed as follows.

Truck T-14
Tractor lrailer 20 ft, 40 ft

The standard cross section is referred to Fig. 2.3.12-4,



2.4.9 Cost Estimation

(1) Condition of Cost Estimate

Cost estimate is carried out based on the general condilion of estimate which is
mentioned in Chapter 1.6.

(2) Total Cost

As the result, total cost of Master-Poan is shown in Table 2.4.9-1,

Table 24.9-1 Total Cost of Master-Plan

Tazigysitastar-Plan) .
Ko Fasitities Un iy Uset CostlUnit:$. P} Cestilait: 1,232 5.0}
it . [ X3 1.0 Total F.C G Tetal
& Livii karis | .
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narf[=-1ps) [} HH <22.022 780,028 s24.022 71,833 239,522 346,522
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tvateent (1) [) 58 ] 258, e2p 258,228 ] 12,508 12,532
eveimant (2) [ FEL ] 3 218,022 21@.g22 [] 69.3%3 §9.322
RoadsCpon Space [ X] [TH 1L [ 122 128 t 43,288 43,222
Rettaration B3} 1,158,R22 [ 4 32 3 [} 3. 22 346, 222
Sip-Tatal 4. ede 165, 222 B1§, 223
A Geparal Corgo Teraingid2]
Wharti-ida) & 152 a2, k2 ies. 222 g22.228 32.¢88 11z.2e¢ 1t1.822
Revetsent [} 7oy . zed.peR TR, 022 922,822 14, ee2 45,022 §3.82¢
RoagsBpen Space Y] 14,483 g2 120 122 [} 12,358 18,3558
Reshamztion (] 181,222 [ 33 3t ] §€.162 §4,162
Sub-Totnd L1314 227,528 213,528
Torl of Civil Lorks 1ig i $9z,128 1,122,728
B LBuilding
i Farminal Office 2 3.68¢ ] 12,022 12, 822 [ 38.222 36.p22
. Sork SnopsClasnning r2 3.pee 4 12,222 j2. e (] 36,022 S 36.¢22
k Psssengar Terairal L 2 2,30 ] 9.13¢% 5,138 21,822 21,82
Total of Building . 2 $3, 222 93.822
£ Jutidities 15 § ] 32,463 3¢, 453
D plergo Hardiing Eeuipasat
Totel Fo Hand)ing €4, [H 1 §,493, 848 ) 3.453.248
§E Frusica) ContisEaginaariag Fes 1 LS 1 NI 31,929 1722
F Erane Totad 1, 685, 042 1,147 19 2.836.231
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2.4.10 Preliminary Economic Analysis

(1)

(2)

{3)

Cosls of the Projecls

The items that should be considered as costs of the projects are construction costs
and maintenance costs.

Benefits of the Projects

in order to calculate the substantial benefits of Tartous Port, only the cargoes which
are planned to be handled in Tartous Port are set as objects of economic analysis.
In the "Without" case of the container terminal project, the working efficiency of
cargo handling are not the same as "With" case.

~ The items -that should be considered as benefits of the projects are savings in

waiting costs of ships.

Table 2.4.10-1 Costs and Benefits of the Projects

Cost Benefit
f ' Ite f Benefi
Hems of Cost (Million SP) tems o | enefif (Million SP)
Construction 2,836.2 Wailing . Costs 740.6
Maintenance 68.1

Evaluation of the Projects

Economic evaluation of a project is carried out by calculating FIRR. The EIRR of
the master plan is calculated as 180%. As for this project, even though the
economic calculation only takes into account the items which are easily quantified,
the EIRR exceeds 10 %. Therefore, this master plan development project is feasible
from the viewpoint of the national economy.



2.5

2.51

M

Master Plan of the New Port

The Basic Concept of the Port Development

The purpose of the Master Plan (target year 2010} is to serve as a target and
guideline for phase plans including the Short-Term Plan (target year 2003). In

making the Master Plan for the New Port, the following aspects are recognized:

Limited space for port expansion in Tartous port

It is necessary to create a new port at an adequate place to receive the considerable

(2)

3)

4)

amount of bulk cargoes forecast to be generated in the future as Tartous Poil,
adjacent to densely-populated residential areas, is not suitable for these cargoes.

Problem of phosphate dust emission in Tartous Port

The new port is required to resolve the curreni problem of phosphate dust
emission in Tartous by shifting the current phosphate-handling to the new port.

The nccessity of the New Port to back up the manufécmring and miningr industries
in the southern part of Syria,

Spread throughout the southern part of Syria are port-related heavy industries
including phosphate mines, cement-making factories and a iron and steel making
factory. In addition to the present operations of the industries, several projects of
the industries are on-going or on the verge of being materialized. Hence, the New
Port is indispensable to back up the industries through importing raw or
intermediate materials or exporting their final products.

The necessity of the New Port to promote transit traffic of bulk cargo from/to
neighboring arab countries.

In Iraq, phosphate mines are situated in Akashat near the border belween Iraq and
Syria. On the other hand, sulfur mines are siluated in Mosul which is near the
above border as well. Sulfur is also produced as a by-product of petroleum

refineries. There are several major petroleum refineries in Kirkuk and Baiji in north-

west part of Iraq. Sulfur and phosphate rock are major exports of Iraq. Before the
close of the border in 1981, Iraq intended to ship those bulk cargoes through
Tartous Port. Instead of Tartous Port, the New Port could be a gateway for those
transit cargoes in the foresecable future.

Based on the above, the following terminals are proposed to be prepared in the
New Port.

{1} Phosphate terminal
(2) Cement clinker terminal
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(3} Pellet terminal
{4} Scrap terminal
(5) Sulfur terminat
(6} Fertilizer terminal
{7} Public berths

2.5.2 Facility Plan of Fach Terminal

The following types of cargoes are handled at the new port.

1) Cargoes that will shift from the existing port: Phosphate

2) Cargoes that will be used as materials for the new stee!factory Pellet,
Scrap, others(bricks,ferro-alloys)

3) Cargoes that will newly exported from Syria:
Cement Clinker, Qil Coke, Fertilizer

4) Cargoes exported from Iraq through the port:
Phosphate, Sulphur _

5} Others: Imported Ferlilizer

In order to determine appropriate scale, depth and length of the berth,
Transportation Costs and Construction Cost of some alternatives are compared, The
scale of each berth is as follows:

Depth Max Vessel Size Length
Phosphate  :-14 m 65000 DWT 280 m
Pellet -4 m 65,000 DWT 280 m
Clinker -ldm 65,000 DWT 280 m
Scrap :-10 m 10,000 DWT 185 m
Fertilizer  :-12 m 40,000 DWT 240 m
Sulphur t-12 m 40,000 DWT 240 m

Scale of berths for other cargoes{Imported Fertilizer, Coke, Bricks} is -10 m depth
and 185 m length, because these cargoes are carried to/from neighboring countries
and the volume is limited.

Number of berth is determined using simulation method shown in the following
table,
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Table 2.5.2-1 Usage Plan of the Berths by Vessel Type

Vessol Type Vol, Max.Cap No Ve, H Prod. NoB W/T
Phosphate 4,100 65,000 137 672 2 6.5
Pellet 1,250 65,000 26 455 i 367
Clinker 1,000 65,000 26 392 1 8.0
Scra 200 10,000 23 73 1 30.3
Fertilizer 480 40,000 21 220 1 264
Sulphur 500 40,000 17 189 1 218
Other Stect 150 10,000 17 67 1 18.5
Coke 200 15,000 17 126 1 36.3
Import Fertilz 210 15,000 18 67 1 4.0

Note 1 Vol: Cargo Volume{Thousand tons}, Max.Cap.Maximum Vessel
' Ve.Number of Vessels, H Prod..Cargo Handling Productivity(ton/hr), N o B:Number of Beith,
W/ T:Average Waiting Timelhours)

2.5.3 Cargo llalid!ing System

Capacity(tons),

No

At New Port, all handling cargoes should be stored in the port area for the
following reasons:

1. Reducing the number of trucks and wagons of train for delivery.
2. Stabilizing cargo handling productivity

3. Reducing the inland transportation cost

For effective port operations, cargo handling time at New Port should be 24 hours

a day.

2.5.31 Cargo landling System for Each Commedity in The Master Plan

{1} Phosphate

Transportation of phosphate from phosphate plant to silo facility in the port is
done by wagons of train. :

The receiving facility is enclosed by reinforced wall with roof. At the entrance for
wagon, a curtain which is composed of long narrow strips of skin is installed to
prevent air-polution.

After transportation from receiving facility to elevators, the phosphate is elevated
to chain conveyors for dumping to silo bins.

The phosphaté is brought out from exit of silo bins which is located at the bottom
of silo bins. Then, the phosphate is elevated to belt conveyors on loading bridge.
Finally, the phosphate is moved to ship-loaders by sealed belt conveyors.

Dust collectors are installed at receiving facility and loading bridge.
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{2)

(3)

(4)

(5}

(6)

Cement Clinker

Cement clinker is sent from the cement facility by train. Cement clinkers are
dumped from wagon to hopper at receiving facility. System of the receiving facility
is the same as the receiving facility for phosphate.

When the clinkers are loaded onto ship, the clinkers are dropped onto beit
conveyor under the floor, then moved to elevators for elevalion to belt conveyors
at loading bridge. '

Pellet

Import petlet is unloaded from ship to belt conveyor by grab bucket unloader. The
pellet is moved to stacker by belt conveyor. After moving the pellet to stacker, the
pellet is dropped to storage yard. h

After loaded to belt conveyor at storage yard by reclaimer, the pellet is moved
from storage yard to loading equipment. Then, the pellet is loaded to wagon of
train.
Scrap
Iron scrap is directly unloaded from ship onto ftrailers by quay cranes with special
attachment for iron scrap, such as lifting magnet. Then, these cargoes are moved

to open storage area.

At open storage yard, iron scrap is loaded/unloaded to/from trailers and
marshalling by mobile crane.

Qit Coke

Oil Coke is sent from the oil refineries by train, The style of wagon of train is the
same as the wagon for phosphate.

After leading wagon into elevated railway station which is constructed in suitable
height for dumping oil coke to truck, the oil coke is dumped to trucks for
transporting to open storage yard. At open storage yard, the oil coke is handled
by shovel loader. ' - ' '

When a vessel to transport oil coak arrives, the coke is lransported to apron of
quay by tricks. Then, the oil coke is loaded to the ship by portable loaders.

Sulphur

Transportation of flake sulphur is done by bottom door type Wagons.
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The sulphur is dumped from the wagons to hopper underground at receiving
facility. Then, the sulphur is transported to sheds. The sulphur is elevated to

- overhead chain conveyors by clevator for sending to shed. Finally, sulphur is

(7)

(8)

{9)

dumped for storing in the shed.

The loading sulphur is transported to apron by trucks. Cargo handling at the shed
is done by shovel loader. The sulphur is loaded to the ship at the quay by
portable loaders. '

Fertilizer{Export)

Export fertilizer is sent from the fertilizer factories to New Port by train. The style
of wagon of train is the same as the wagon for sulphur,

The fertilizer is dumped from the wagons of train to hopper under ground. Then,
it is transported to sheds by belt conveyor. After transportation, the fertilizer is
elevated to overhead chain conveyors for sending to shed by elevators. 1 hen, the
fertilizer is dumped for storing in the shed. Cargo handling at the shed is done
by shovel loader.

‘The export fertilizer is transported lo apron by trucks. Finally, the fertilizer is
loaded to the ship by portable loaders.

Fire Brick and Others{General Cargo}

Import fire bricks and related products for steel industry are transported by general
cargo ships.

They are unloaded from ship to apron by ship’s crane. Then, the cargoes are
transported to the shed for storing by fork-lift tracks.

After storing, these cargoes are loaded to trailer by fork-lift irucks. These cargoes
are then transporled to loading area for railway by trailers, after which they are
transported to consignee by open type wagon.

Import Bagged Fertilizer(General Cargo)

Import bagged ferlilizer is transported by general éfirgo ships.

These cargoes are unloaded from the ship to apron by ship's crane. Then, the
cargoes are transported to shed for storing by fork-lift trucks,

After storing, these cargoes are loaded to trucks for delivering to consignees by
fork-lift trucks. ‘ .



2,5.3.2 Scale of Storage Facilities for Each Commeodity

The major commodities of cargoes at New Port in 2010 are phosphate, cement
clinker, iron pellet, iron scrap, oil coke, sulphur, export fertilizer, fire brick and
others{general cargo) and import fertilizer(general cargo),

The eslimation procedure of the scale of storage facilities for each commodity is
shown in Figure 2.5.3.1 for export and Figure 2.5.3.2 for import.

Results of the scale estimation of storage facilities for each commodity are shown
in Table 2.5.3.1.

Cargo Volume by ‘ Capacity of Ship
Route . by Route

|

Number of Calling
Ships by Route
Cargo Handling Volume Calling Interval of Ship
er Ship by Route by Route
Aurrival Precondition
q B Arrival Schedule of Ship
Precondition fos Loading | b by Route

A 4

Receiving Schedule of
the Cargoes at Storage
Facilities by Route

|

[ Calculation of Sl(%gc Volume ‘_}

Required Storage Volume at Storage

Facility

Necessary Capacity of Storage

[Facility

Minimum Required Area of Storage
Facility

Figure 2.5.3.1 Flow Chart for Estimation of Minimum Required
Area of Storage Facilities for Export Cargo
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Table 2.5.3.1 Minimum Required capacity of Storage facility at New Port

Conaodily Unit Phosphate;Clinker iPellet iScrap 1011 Coke iSulphuer {Export [xport Fire Brick
Fertilizer:Fertilizeri8 Qihers

Cargo Yolwne |1, 000tons/year] — 4,100] 1.000; 3,250 e 200 500 o103 2loi 15

Capacity of

Storage Facility 1. 000tons 167) 8N 152 1.6 19.5 45; 855 28 0

Ninisun Reguired Area

of Storage Facility al - 28, G00; 28.500: 21, 500: 15,000 34,000 21, 600 14,080 6. 500

2.5.4 Access Channel and Basins

The largest vessel that moors at the New Port is pellet carrier phosphate carrier
and clinker carrier. The dimensions of the vessel are as follows:

- Capacity ;65000 DWT
- Draft : 123 m
- LOA (Lenglh Over All) 235 m
- Breadth - 333 m

The width of the channel is determined as 250 m, {over 1 LOA of a vessel). The
depth of the access channel is -15 m. Turning basin has a diameter of 470
n(double the LOA} and a water depth of -14 m.

2.5.5 Breakwaters

To determine th elength of the breakwater to be constructed, calmness at phosphate
berth, pellet berth and turning basin is examined in the following 3 cases.

Pian-1 Without breakwater _
Plan-2 2,200 m main breakwater and 700 m sub-breakwater
. Plan-3 1,950 m main breakwater and 700 m sub-breakwaler

Figure 255-1 shows the diffraction from SW-deep water wave. Taking inlo
account the construction cost and calmness, Plan-2 is the most preferable plan.



Figure 2.5.5-1 Wave Diffraction from SW Deep Water Wave



2.5.6

2.5.7

Access Roads and Railways

The traffic volume of vehicles originating from or destined to the port in the year
2010 during peak time is estimated to be 385 vehicles per day and the hourly
traffic corresponding to that daily traffic is estimated to be 49 vehicles. Even if the
port related vehicles for operation, maintenance are included, two lane road is
sufficient for the road transport. The access road overpasses the siding railway in
front of the new port. Since the width of the access road is around 5 m, the width
should be enlarged to 7 m. During the conslruction work, a temporary road should
be built in order to separate construction vehicles from the city traffic.

Six items, phosphate, pellet, cement clinker, oil coke, sulphur and fertilizer, are
mainly carried by railway. Total volume carried by railway is 7 million tons per
year. Cargo to/from the new port is carried through branch line that connect to
the main line. Present capacity of the line between Homs and Tartous, through
which most of the cargo relative to the new port is transported, is three million
tons. In order to accommodate additional cargoes, the line should be doubled.

Site Selection

Eight alternatives around the Syrian coast described in Fig.2.5.7-1 are chosen and
evaluated using the following factors:

(1) Navigational Accessibility

(2) Maneuverability of Vessels in the Possible Basins

{3) Accessibility by Land Transport

{(4) Economical Transport from/to the Possible Hinterland of the New Port

{5) Possibility of Economical Construction

(6) Certainty of Land Acquisition

(7) Possibility of Acquiring the Future Expansion Space

(8) Environmental Impact Caused by the New Port Project

Table 2.5.7-1 summarizes and Table 2.5.7-2 describes conditions of each site by eight
factors to be considered for port construction.

South of Hamidieh {location longitude 34° 39’425N latitude 35" 57'974E @ in the
Fig. 2.5.7-1) scems to be suitable for a new port, because the land around the sites
is hardly utilized for agriculture and residential areas. Transportation condition is
good both from inland and from the sea,
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2.5.8 Alternative Layout Plans

The new port consists of cargo terminals{phosphate, pellet, cement clinker, scrap,
fertilizer, sulphur, general cargo for steel factory, oil coke and bagged fertilizer),
small vessel terminal, access channel, turning basin, breakwaters, railway yard, road
and other facilities.

Terminals where cargoes that have a high impaclt on the environment - sulphur,
coke or phosphate- are handled, will be concentrated on the northern edge of the
port. Since the prevailing wind blows from the south-west, the dust from the cargo
is blown into the north-east direction where land use is very small. And terminals
for steel relaled cargo - pellet, scrap and general cargo- will be concentrated in the
south of the port, because pellet tends to be influenced by sulphur and phosphate.

Headquarter building, maintenance shop, small vessel terminals are located in the
south of the port, where the impact from bulk cargo is small.

The location of the new port is decided comparing total cost, including dredging
and reclamation cost. The following alternalives are proposed in relalion to the
distance from the shore.(See Fig 2.5.3-1, 2.5.8-2}

Alternative 1 : Least Reclamation Volume
Alternative 2 : Shift Off-shore by 150 m
Alternative 3 : Shift Off-shore by 300 m
Alternative 4 : Shift Off-shore by 450 m
Alternative 5 : Shift Off-shore by 600 m

Consequently, Alternative 3 is selected as the mosl economical plan,

{billion 5Pj

Alternative No. 1 3 4 5
Civil Works 7.13 7.23 7.15 6.86 6.32
Dredging 5.18 388 2.87 2.67 2.47
Reclamation 0.28 1.49 250 3.63 4.52
Other Facilities 320 3.20 3.20 3.20 3.20
Others 3.87 3.87 3.87 3.87 3.87
Grand Total 19.66 19.67 19.59 2023 | 208 |
INDEX 101 101 100 103 107
(1,000m?)
Dredging Volume 6,532 5,254 4,303 3,906 3,508
Reclamation Volume 933 5,008 8,445 12,278 15,328
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2.5.9 Initial Environmental Examination

The arca under consideration for the location of the new port is composed of a
sand and rock foreshore with extensive low sand dunes. The hinterland is mainly
agricultural land under intensive farming for vegetables and cereals. The main north
south rcad to Lebanon forms a boundary between the coastal sirip and the
agricultural area. The main areas of residential occupation are Hamidie and
Shatalarab to the north and Al Kharabeh to the south. The population density is
low. To the east is a small wetlands area. '

Existing environmental dala was reviewed. In general the water quality can be
classed as moderate to good. No other data on water quality parameters or
sediments was available but is necessary for an EIA, Consequently site surveys
were made,

The planned activities at the new port that may have a significant impact are dust
generation, dredging, quarrying of material for reclamation, taking of agricultural
land for the transporlation infrastructure, and the construction activities. The degree
of these impacts is not yet quantitatively established but as each can be controlied
- by appropriate mitigation measures they should not prevent the port proceeding.

There are several environmental impacts associated with the planned development
which require further investigation, and an ElA was considered necessary,



2.5.10 Facility Design

(1)

.The port facilities needed for the Master Plan of the new port are planned in the

previous chapter. In this section, the preliminary designs for the main facilities are
proposed.

Breakwaters

The layout of the breakwaters and revetments is governed by the requirements of
maximum proteclion of the water arca of the new port. The overall length of the
planned breakwaters will be around 2,650 m with maximum depth up to -13m.
Based on the technical and economical assessment, the design of the breakwaters
shall be analogous to that of the exisling breakwaters of Latakia and Tartous which
are the rubble mound type with outer slopes armored by concrete blocks.

The main dimensions of breakwater are summarized in the Table 2.5.10-1.

The standard cross section of the breakwater is shown in Fig.2.5.10-1.

Table 2.5.10-1 Main Dimensions of Breakwater

: Weight of Armored
Depth (m) Hys (m) Drown Height (m) | ¢, lock lton)
' _ | | 1/4/3
-15 ' 6.1 : +4.2 79
-12 5.8 +4.0 25
-10 54 +3.9 20
-8 4.7 +3.3 13
-6 3.9 +2.8 3
4 2.7 +2.1 25
-2 17 +1.5 0.6
(2) Berths

The berths for bulk cargoes designed with waler depths of -12m and -14m deep
enough to accommodate 40,000 DWT ships and 65,000 DWT ships respectively.
The water depth of berths in the inner port is -5.0m which can accommodate small
size ships such as service boats.



Table 2.5.10-2 Design Conditions of Berths

ltems

Planned Ship Size

65,000 DWT 40,000 DWT under 1,000 DWT

Planned Water Depth (in) -14 -12.0 -5.0
Berth Length [m) 280 240 70
Crown Height {m) +238 +28 +2.8
Tidal Plane: HW.L. {m) +0.5 405 +0.5
M.S.L. (im) 0.0 0.0 0.0

Surcharge: Ordinary {t/m)) 20 2.0 1.0
Extra (t/my,) 1.0 1.0 0.5

Geological Condition Rock Rock Rock
Seismicily 0.03 0.03 .03

Structural type of berthing facilities at the new port are proposed to be the gravity
type because of hard sub-soil condition. '

The standard cross section of the berth is shown in Fig.2.5.10-2.

{31 Revetment

At the end of the reclaimed area, a reveiment is planned. The revetiment will
absorb the invading wave energy and also protect the land area from the slope

faiture,

The revelment will be armored with around 3,200 kg stones to protect the surface

from the wave attacks.

The wave overtopping quantily can be estimated below by the data obtained from

the hydraulic experiments camed out in Japan.

Table 2.5.10-3 Overtopping Quantity

Items Planned Depth of Revetment
-10m -Om -4m
H.W.L.[m} +0.5 +0.5 +0.5
H,,; (m) 5.4 39 2.7
Design Depih (m) -10.5 -6.5 -4.5
Crown Level (m) +35 +3.0 +2.5
Overtopping Quantity (m*/m/sec) 2« 10, 3 x 10, 2 x 10,

Table 2.5.10-4 Standard of Overtopping Quantity

Area Overtopping Quantity {m*/m/sec)
Denscly Inhabited District 0.0t
Important Area 0.02
Others 0.02-0.06

The standard cross section is shown in Fig.2.5.10-3.
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{4} Pavement

The standard cross section of the yard and apron are assumed for the master Plan
as follows.

1) Open Yard, Apron

Open yard and apron are planned te be paved by asphalt concrete. The design
loads are set as follows.

Truck T-14
Tractor trailer 20 ft, 40 1t

The composition of the bituminous pavement is referred to Fig.2.3.12-4.
2) Road

Road is paved by asphalt concrete. The composition of the bituminous pavement
is assumed as the same as open yard and apron.

L] nq‘ I
I' K 130m
+20m
AN\
Ve
g ILWE 4085 m D00
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Figure 2.5.10-3 Standard Cross Section of Revetment
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2.5.11 Cost Estimation
(1) Condition of Cost Estimate

Cost estimate is carried oul based on the general condition of estimate which is
mentioned in Chapter 1.6.

{2) Tota!l Cost
As the result, total cost of Master-Plan is shown in Table 2.5.11-1.

Table 25.11-1 Total Cost of Master-Plan

NEW ORI E
. - e , Unit Cost {5F os {Unil; 1000 5}
| No Facites et oy it I Tad i ic Toal ]
A | Civil Works . 123514
3] Breghwater
Main Broakwater m 150 ] 125000 1,225000 0 1 359750 238750
Subs Breakwater m 70 ( 43,000 $30.000 i 636,000 63640
Breakwats [Small Vessel) m 8 10X0 510,000 £40.000 WA 10500 51,200
Subr-Tota? 19400 3113590 3125930
2| _Dredging
{Rouk} m 2HL105 . 1000 ] 1000 1114 105 0 2111103
{Sand) ' 2151845 3% [ 358 67,136 0 767,14
Sub-Total 2878231 ) 187815t
3| Redamation
[Radamation} m 180000 [ W k{H 0 2361000 31000
{Add. Roa) m' 575,000 ] 50 FE] ] 1073 18759 |
Sub-Total 250473 154750
41 Whad
Pellet[-14m} m R 3000 898,000 LHI000 93,000 251,48 HOAR |
Cenoral Barshl-Yr] m 5] 176,000 £50,000 868000 31450 127,650 133100
Scrap{-}m] n 5] 170,000 £90.000 868,000 340 127650 133,100
Clinkerd-Hn) m 10 33003 892 000 3,248 000 43 000 D4R B8
Ferilizer1m) ] 4 3%.000 §2.000 AR 91200 192,000 231200
Thosphatel Hmj m 560 30000 893,000 1,248,000 1% 0% 52 RS 693833
General fCokef- 10m) m 1) X000 69000 360000 62900 25530 38200
Sulphur- 12m) m b 350,000 &0, 0oo 1183000 21200 2000 283 20
| Small Vessel4.5q1) m 300 136,000 47,00 £330 $0.800 H20 153000
SubrTotal 741008 42560 1733560
5 | Revolinent .
1] i (%] 0] - B 20000 0 536,000 SN0
12 m b 0 2050 200000 0 1,000 003
B m 450 350000 8850 1,143,000 197,50 4,100 5646000
) m pei] 0 160,000 160,000 0 120 132000
B n 1% ] 128,000 18000 0 57600 376000
Total of Revetment 157,50 LA | 12364000
6| Agronf¥ardfOpen Space
[Pavencnt} [ 133050 b % 0 ]  Xiizrisd 100282
[433. Pavg) - m £10.000 0 75 0 0 §87.500 62,50
| Sub Totat g 1614783 1619788
7] Railway m 12550 & 1,664 1564 ¢ 204883 2483
8] Poxd R 4100 (] 1200 1200 '} 134 {530
91 Mobitization LS 1 5,000,000 0 5,000,000 500 Q 5000
Tola? of Givil Warks 351551 10,332 33t 13924600
B | Buitding .
1 Strage n 66,300 1 LAY 18000 { 663,000 663,000
H Fhasphate Sito {Concrete] LS 1 [1] 430,400,000 420,060,000 0 33,000 $X.000
3 Machinery Towor 15 1 (] 3300000 | 135,500,000 (] 11550 1135500
Totat of Build 0 119350 1,198,500
C | Liilities 15 1 1] il winl
B | Canto handling Fautpment
Told of HE LS 1 32000 0 3. X000
E | Port Senvice Faalities LS 1 130,000 28000 133,000
F _1 Fhysical Conli/Engieocring 53 1 3000 240,000 600,000
G | Grand Total 7432151 1288 19,595,012




2.5.12 Preliminary Economic Analysis

(1)

©

(3)

Cosls of the Projects

The items that should be considered as costs of the projects are construction costs
and maintenance costs.

Benefils of the Projects

If the new port is not constructed, it is the most reasonable to assume that the
cargoes which are planned to be handled in the new port would have to be
handled in Tartous Port because those cargoes are handled there now. Therefore,
in the "Without” case, the handling cargoes of Tartous Port combined with the
cargoes handled in New Port are set as objects’ of economic analysis. After
calculaling the combined benefits, the benefils of New Port are estimated by
subtracting the substantial benefits of Tartous Port from the Combined benefits.
In the "Without" case, transit cargoés in export are not handled and the size of
vessels and the working efficiency of cargo handling are not the same as "With”
case.

The items that should be considered as benefits of the projects are savings in
waiting costs of ships, Savings in land transportation costs and Savings in water
transportation costs by enlargement of ship size.

Table 2.5.12-1 Costs and Benefits of the projects

Items of Cost (Mi](l:igssmt sP) ltems of Senefit (Mﬁfﬁl{;{:i;ﬂ

.Conslruction 12,595.0 Waiting Cosls 34187
Maintenance 2366 | Land Transporlation 260.7
Ship Size YR

Total ) 4,463.7

Evaluation of the Projects

Economic evaluation of a project is carried out by calculating EIRR. The EIRR of
the master plan is calculated as 15.6%. As for this project, even though the
economic calculation only takes into account the items which are easily quantified,
the EIRR exceeds 10 %. Therefore, this master plan development project is feasible
from the viewpoint of the national economy.



2.6

Port Management and Operation

2,6.1 Existing Twe Ports

2,6.1.1 Basic Concept on Management and Operation

In adequate management and operations, it is essential to modily organization, to
improve operational procedures and systems, and to develop human resources so
as to resolve the present problems and meet the future demand which are
represented as a considerable increase in the volume of port cargo including the
New Port and introduction of the new contamer terminal operation system in the
ex15lmg two Ports

2,6.1.2 The present problems in the existing two potis

(1)
(2)
(3)

1}

2)

(4)
(5)

Imbalanced personnel-arrangement of the organization
Time - consuming documentation procedures
Insufficient maintenance of cargo-handling machines

Latakia Port :

The preventive maintenance system is not introduced yet at the port and repair
periods are very long in some equipment. Further more the statistics for
maintenance is aot sufficient.

Tartous PPort

The prevenlive maintenance is carried out but the level of the maintenance is
insufficient because of many brokendown days. For mobile cranes and forklift
trucks,the average working hours are same as staying hours in the maintenance
shop.

In sufficient computerization in the port field.

Insufficient training system

2.6.1.3 Countermeasures

(1)

Organization

Bureaucratic formalism makes it difficult to rationalize operations.

Therefore both port companies should check the number of workers and it is
advisable that a task force consisting a few experts will be estabhshed to pursue
a ralional organization.
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1

A)
a}

i)

ifi)

b}

Number of Employces for the Operation
Cargo Handling at Latakia Port
Basic Concept on Organization of Cargo Handling.

Conventional Break Bulk Cargo
- Present Organization for cargo handling of conventional break bulk cargo is not
drastically revised in the Master Plan Stage. '

- Number of cargo handling workers including drivers of cargo handling equipment
at present should be adjusted to coincide with the Master Plan.

Grain Terminal
- Management and operation system at present is not drasticaily changed in the
Master Plan stage.

- Present organization and number of employees at the grain terminal should be
adjusted to coincide with the Master Plan.

Container Terminal _
- In the Master Plan stage, the container terminal is operated by Container
Terminal Division which is established in exploitation directorate.

- Closed terminal operation system should be adopted for container terminal
operation. '

- Major functions of container terminal in the Master Plan slage arc as follows:

1. Cargo handling between vessel and marshalling yard. '

2. Sorting and storing of containers.

3. Delivery freceiving of container/container cargo between the terminal
and consignee.

4. Simple maintenance and repair of container and container handling
equipment.

5. Making the stowage plan for loading and the storage plan at
marshalling yard for unloading.

6. Necessary document work for execution of the above items.

7. Receiving charges for loading and unloading conlainers, storage,

_ repairing etc..

Number of Cargo Handling Workers

Number of Cargo Handling Workers for Conventional Break Bulk Berths and Grain
Terminals during the Master Plan Stage at Latakia Port.

The number of cargo handling workers for conventional break bulk ships and

—-101—



employees at the grain terminals for operation are 60 shown in Table 2.6.2,1-1 and
2.6.2.1-2,

ii} Number of Employees at Container Terminal during the Master Plan étage

The number of carge handling workers for for container terminal for performing
their functions is shown Table 2.6.2.1-3.

Table 2.62.1-1 Number of Workers for Break Bulk
Cargo at Latakia Port in the Master Plan

Commodity @ - Yorker
Food stuffs or agriculture products JAbout . 240
fAbout 480
About .. 230
About . 100
hemical About 190
"arioyg_ ISR 1111 L S A 1 28
Driver About 940
Total Aboul 2,750

Table 26.2.1-2 Number of Employees at Grain Terminal

Organization Employecs
bircctor of sileo 1
0ld port [Assistiant Director l
Mechanical Section i1
Electricily Section 8
Control Section 3 ord
Fumigation Section 4 orh
New Poet |Assistant Directlor I
Mcchanical Section : i
Electricily Seclion 8
Control Section - = Jord
Fumigation Scction 3 4 orh
Total . . . o6 or 60

Table 2.6.2.1-3 Required Number of Employces at Contamer
Termmal in the Master Plan

unit:persons

Sectioin o Employees
Maneger of Container Terminal lesmn 1
Administration Department | 10
Operation Department | 311
Waintenance Department [ 54
C.F.S. Department ' - 29
Total _ 405
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B)
a)

i)

iii)

b)

Cargo Handling at Tartous Port
Basic Concept on Organization of Cargo Handling

Conventional Break Bulk Cargo
Present Organization for cargo handling of conventional break bulk cargo is not
draslically revised in the Master Plan Stage.

Number of cargo handling workers including drivers of cargo handlihg equipments
at present should be adjusted to coincide wilh the Master Plan.

Grain Terminal
In the Master Plan stage, management and operation is conducted by the same
company as al present.

Present organization and number of employees at the grain terminal should be
adjusled to coincide with the Master Plan.

Container Terminal :
In the Master Plan stage, the container terminal is operated by Container Terminal
Section which is established under the Storage Division in Exploitation Directorate.

Closed terminal operation system should be adopled for container terminal
operation in the Master Plan stage.

Major funclions of container terminal in the Master Plan stage are as follows:

1. Cargo handling between vessel and marshalling yard.

2. Sorting and storing of containers.

3. Delivery/receiving of container/container cargo between the terminal
and consignee. )

4. Simple maintenance and repair of container and container handling
equipment. ' _ '

5. Making the stowage plan for loading and the storage plan at
marshalling yard for unloading.

6. Necessary document work for execution of the above items.

Number of Cargo Handling Workers.

The number of cargo handling workers for conventional break bulk cargo,
employees at the additional graln terminals and the container terminal is shown
Table 2.6.2.1-4, 26.2.1-5 and 2.6.2.1-6. '
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Table 2.62.1-4 Number of Workers for Break Bulk
Cargo at Tartous Port

Commodity |¥orker(person}
Food stuffs or agricullure products _[About 220
Steel o .o About 370
Food _|About 240
Car, machine & cquipnent fdbout 70)
Chemical About . 230
Various About 600
Driver - About 840
Total About 2, 130

Table 2.62.1-5 Required Number of Employees at New Grain

Terminal in Tartous Port

Section

Number of

enployees

Assistanl Director

Yechanical Section ___ | ___ 4 __ ..
Electricily Section ____ 1. . __ 3 _ .
Conirol Seetion ________|___ .. 3______|
Fumigation Section _____) . __ 4 ..
Operation Scction 45-510
Total 60-65

Table 262.1-6 Required Number of Employees of Container Terminal
Deparlment at Tartous Port in the Master Plan

. unitipersons
Section - o Employecs
Manager of Container Terminal Department 1
[Administration Section ' - 9
Operation Section o 126
Maintenance Section ' 26
C.F.S. Section 14
Total 176
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(2)

(3)

1)

A

Operational Procedures

Ooperations must be safe, reliable and systematic, If there is even one inefficient
seclor, a bottleneck in the cargo flow is created and this will have a detrimental
effect on the enlire operation.

It is thus a good chance for the two Porls to promote streamlined documentation
in accordance with building up the port system. This reexamination of documenta-
tion should be done on the basis of international standards and the forms of
applications should be unified.

Information System

To complement systematic operations, accurate and prompt information needs to
be available at all times. Therefore administrative bodies of the poris in Syria
should introduce a port information system in the long run to give information
services to the bodies concerned. -

Main components of the system
Examples are illustrated as _follows;

Cargo System

(@ Documentation System

@ Cargo Inventory System
-Loading System
-Delivery System

B) Port System

Q)

(D Ship Movement Information
@ Pilotage and Tug Boats Information
@ Piers’ and Sheds’ Information

Labor System

(D Workers' registration

@ Information of wages

& Worker's Arrangement Information

Outside support of experts will be needed in case of the two Port Companies
because there are few internal specialists and experience in port systems is limited.
However outside experts have liltle knowledge and information about the actual
port affairs such as container and cargo flow, billing system, handling system elc..
Tie-up and collaboration between the outside and the inside staffs are required just
like- the entrustment contract in Latakia,
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2) Computerized Operation in the Container Terminal

(4)

Generally speaking, 60000TEU/a year is the limit to handle containers accurately,
safely and quickly by manual procedure. Latakia port has already handled
134000TEU in the year 1994, and Tartous Port will surpass 60000TEU in the year
2002. Many ports in the world firstly introduced small computer system for the
purposes of tally and stalistics. However many of the ports which handle more

than 120000TEU/ a year introduced the computer syslem mainly for the purposes
of the following 8 categories.

1) Stacking plan

2) Vessel calling schedule

3) Receiving of gate-in conlainer

4} Delivery of gate-out

5) Vessel loading planning

6) Discharging planning

7) Loading operation

8} In-yard movement and CFS container control

Maintenance Organization

To propose maintenance organization in the target year,the following items must
be considered

i Establishment of the effective maintenance system for the equipment
ii.  The role of maintenance engineers of the port
iii. The role of maintenance shop of the port

The study team recommend that the following organizations will be established in
the target year.

For Latakia Port

i Maintenance shop for container handling equipment at container terminal

ii.  New section of Machinery Division under Operation Departmient for making
the maintenance schedule and statistics of all handling equipment

iti.  New division under Technical Affairs The work items are as follows:

To study and develop on more effective maintenance lechnique on existing
equipnent,

To establish the maintenance technique on new equipment and to make or review
the maintenance manual.

For Tartous Port : . _
i. New division under Technical Affairs. The work items are same as Latakia Port.
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(5)

1)

?)

3)

‘Human Resources Development in the Master Plan

Judging from the current situation of Syrian poits, it is advisable that skill
acquisition training and compuler system iraining should be firstly pursued for the
proposed components. To assist in lraining and skill acquisition, the followig
methods might be employed.

Overseas Training
Special intensive training on computer and handling cquipment for the short-term
plan could be done abroad. Graduates of these courses could in turn become

“insiructors.

Inviting Specialists from Abroad _

OJT is very useful to the skill acquisition. Therefore invitation of technical
supporting specialist or engineers on the port activities make it possible to
accelerate technology transfer.

Basic Training in the Field of Port
The Port Company should provide a basic training course of lectures -for new or

. transferred employees to get basic and comprehensive knowledge concerning port

operations.

2.6.2 The New Port

2.6.2.1 Basic Concept on Management and Operation

{1

(2)

(3)

Land Ownership

The land of the new port to be created by reclamation should be kept as state-
owned land.

Conslruction of the new port infrastructure

In the new port, it is proposed that infrastructure should be constructed by the
port corporation to be newly established including the infrastruciures of terminals
for exclusive use.

Operations of the Exclusive Terminals for bulk cargoes

One option of operation for the Néw Port is for each state-owned company which
represents not only the consignor and consignee of the porl cargoes but also the
producers at their factories or mines infand to operate the marine terminal directly.
Bbecause operaiions at each terminal will be done consistently under a state-owned
company which can control the process from start to finish, from production at
their faclories or mines inland to loading/ untoading their cargoes in the marine
terminals,
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(4) Procurement of Cargo-handling Machinery and Construction of Storage Facilities for
Exclusive Terminal '

It is advisable that construction of the storage facilities and procurement of cargo-
handling equipment are done by the port corporation and that facilities are then
leased to the statc-owned companies to unify the different opinions and achieve
smooth implementation.

{5} Proper Financial Support

Considering that the cargoes handled in the new port are mainly bulk and primary
products, it might be necessary to lower port charge so as to keep international
competitiveness of Syrian exporters.Thus suitable countermeasures for the expected
shortage of funds, for instance, introduction of subsidy from the cenlral
government, must be considered. -

2,6.22 Number of Employees at New Port

1.Basic Concept ' )
-Iron pellet, iron scrap, phosphate, Cement clinker, export ferlilizer and flake
sulphur are handled at exclusive terminals for each commeodily.

-Terminal operations of Iron pellet and iron scrap are operated by the same
operator.

-Major functions of exclusive terminals in the Master Plan stage are as
follows:
1.Cargo handling between vessel and storage area.
2.Sorling and storing,.
3.Delivery/receiving. ,
4.5imple maintenance and repair of cargo handling equipment.
5.Necessary document work for execution of the above items.

-General cargo berths{main commoditiesbagged fertilizer, fire bricks and oil
coke) are operated using public use system{open system) by General Port
Company.

2.Number of employees at exclusive terminal
The number of employees at exclusive terminals{iron pellet and iron scrap,
phosphate, export fertilizer and flake sulphur) is shown in Table 2.6.2.2-1.
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Table 262.2-1 Number of employces of Exclusive Terntinal

Commodity Worker(person)
Phosphate Terminal _ _ lAboul 210
Steel Termlnal 200-210
Export Ferti 110-120
Cement Clinker Terminal NS _100-110
Sulphur ierminal i15-120
Total 135-710

3.Number of Cargo Handling Workers at Public Berths
The number of cargo handling workers at the public berths(General cargo, fire brick
and oil coke) is shown in Table 2.6.2.2-2.

Table 2.62.2-2 Number of Cargo Handling Workers
for General Cargo Berths at New Port in the Masler Plan

Commodity Yorker (person))]

Steel & others 1 4950
0il coak &others . ) .. 0-T9 ..
Fertilizer & others | - 85-95
Driver About 34

Total _ 234-254
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Chapter 3 SHORT-TERM PLAN

3.1 Short-Term Plan of Latakia Poit
J.1.1 The Basic Concept of the Port Development Plan
The Short-Termx Plan is prepared as a first-phase plan with a target year of 2003
for the development of lLatakia Port. The Short-Term Plan is made within the
framework of the Master Plan, Investment for the projects proposed in the Master
Plan will be needed at some stage by the target year of the Master Plan, and the
timing of the investment for the above projects must be determined individually
according to the respective conditions. The following are proposed as the short-term
projects {first phase projects} to be implemented by the year of 2003:
(1) Modernizalion of the existing container terminal .
{(2) Introduction of a closed terminal system in the container terminals
(3) Construction of a new grain terminal
(4) Modernization of the existing grain terminal
(5) Preparation of required cargo-handling machines
(6) Construction of a new passenger terminal having a direct access to the outside
of the port - :
3.1.2 Usage Plan for the Existing Port Facilities
In order to decide the appropriate number of berths in the target year, vessels are
divided into ten types, then the estimated cargoes are distributed to each type of
vessel. The vessels are distributed on the following premises considering the actual
operations and records at similar porls.
Table 3.1.2-1 Usage Plan of the Berths by Vessel Type
Vessel Type Vol Ve.Cap. No Ve. H Prod. Quay No.
General{var.) 961 1,390 692 33 |1,23456,78,910,11,12
Foodstuff 394 1,950 202 35 |1,23456,7.39,
Steel 246 1,380 131 80 |10,11,12
Wood 264 1,370 193 22 |7,89,10,11,12
Car 221 340 651 15 12345789
Choemicals 120 2,550 48 37 11,234,789
Ra/Ro 129 990 131 36 |5,13
Grain{import) 260 27,000 10 236 | Existing, 12A
Grain[export) 1,400 19,500 72 320 | Existing,12A
Conlainer* 316t 830 381 48 |14,

Note:Vol.:Cargo Volume(Thousand tons}, Ve.Cap.Average Vessel Capacity{tons), No Ve:Number
of Vessels, Il Prod:Cargo landling Produdivily(ton/he} *(Unit: TEUs)
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3.13

J.14

The results of the simulation are as foltows:

: Average Waiting Time{hours)
General{Var.): 9.3

Foodstuff: 10.6
Steel: : 223
Wood: 18.2
Car: : 11.8
Chemicals: 1€.1
Ro/Ro: 99
Grain{!lmport}: 2.0
Grain(Export}: 4.2

Container Terminal Plan

To cope with 316,000 TEUs of containers passing through the existing container
terminal at Latakia Port in 2003, it is necessary to increase container-handling
capacity a much as possible by modernizing the existing container terminal
(Terminal-1) through the installation of four unils of dock-side gantry cranes,
rearrangement of yard facilities and introduction of the closed terminal operation
system.

Grain Terminal

Modernization of the Grain Terminal in the Old Port area is planned in the slage
of the Short-Term Plan as well as construction of a new grain terminal after which
the grain handling capacily will reach 1.6 million tons. The following terminal at
the Old Port area will start operation by the year 2003. '

Terminal (1} :

Location : Old Port ‘
Berth capacity : Depth -12Zm, Length 210m
Loader : 400 ton/hour
Unloader : 200 ton/hour

Silo capacity : 35000 ton (existing silo}
in order to avoid a stoppage in grain handling, the new terminal must be
completed by the time improvement work in the Old Port area starts. The

following terminal will be completed by the year 2003.

Terminal {2) :

Location . New Port {behind Berth No.12A)
Berth capacity : Depth -13m (exisling berth)
Loader : 400 ton/hour

Unloader : 400 ton/hour

Silo capacily : 65000 ton
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3.1.5 Passenger Terminal

Since the existing passenger terminal is already superannuated and the accessibility
is not good, the terminal will be completed in the short-term. Assuming the
estimation condition is the same as that in the year 2010, the yearly passenger
number in 2003 is 50,000, and peak passenger number is 1,000.

Referring to a similar passenger terminal plan in Japan, the terminal will consist
of the following facilities. '

- Terminal Building (2,300 m)
Passenger Waiting Room  : 1,000 m?
Office, Custom, Quarantine : 400 m?

Operation, 200 nv?
Stairs, utilities, machine : 400 m?
Reslaurant . 200 m?
Shops ' 100 m’
Total 2,300 m?

- Passenger Bridge
Bridge (berth-terminal bld.) 150 m

Bridge [bld.-parking] 5m
- Parking Place

Small-medium car 80 lots

Bus 10 lots

Passengers can access terminal building from the vessel by passenger bridge. First
floor of the building is used mainly for passengers, while ground floor is used for
office, operation and machines. Facility lay out is shown in Fig.3.1.5-1, and layout
of the terminal building is shown in Fig.3.1.5-2, -
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Figure 3.1.5-1 Layout of Passenger Terminal Facility



1= LUGGAGE CONY BELY
t~LGGAGE (HECK
1 PASSENGERS HALL

6~ WEIGHING CEPART LUGGAGE

S—CUSIOM OFFIKE

1 —1MMIGIRATION DIRECTCR

B~ ASS. EMHIGIRATION DIRE{TOR

9~ IMMIGIRATION  CFFICE
G -BED ROCM

- CLINIC

13 — SECURITY OFFICE
14 — SECURITY CHIEF

15 - DUKP CHIEF

16 — DUMP

17 — ELIVATOR

§-HALL 11~ TICKETS GFFICE T M —ENTRANCE - EXIT
3 _ EGm S
1. A ‘[:’ e 8‘ :st .5‘ 2 4‘ "7 . : 3+
N RERY TS D O
3 N B . CO W pomty 3o N o)
. = R ® ©'® ﬁj,i\@”.u@”@'
20m " . l o 111 i R

) 'F‘ii"iiiﬂﬂli
lu G
B 1711

FIRST FLOOR PLAN

19 - COFEE SHOP _SNAK
20« FREE SHUP

- SHOP

2~ SEATS

1I-WL M

-wi.w

25— DEPARTURE TUNMEL

16 - BALCONY
3:!\-
@ Q1o |e
0m
- ]
|
= L e

—y—

SECOND FLOOA PLAN

Figure 3.1.5-2 Layout of Terminal Building

—114—



316

3.1.7

Cargo Handling System
Modernization of cargo handling systemy at port is prompted by the following:
1. Shortage of facilitics to meet the increasing cargo volume.

2. Worldwide trend of modernizing cargo transportation to reduce Cargo
handling cost at port and allow quick dispatch of calling vessels from port.

According to the cargo forecast, increase in the cargo handling volume at the Short-
Term Plan stage will represent about half the total increase anticipated at the
Master Plan stage of Latakia Port. Therefore, it is assumed that the existing major
port facilities and equipment except those for handling containers and grains will
be sufficient for the Short-Term Plan stage if old cargo handling equipment is
replaced at the beginning of the Short-Term Plan stage and improvement of the
actual cargo handling time {introduction of three shift system for cargo handling,
namely, expansion of cargo handling time from 16 hours to 24 hourslis sought.

Therefore, the improvement of delivery/roceiving system (abolishment of the direct
delivery/receiving at quay side.) will not be strongly promoted during the Short-
Term Plan stage.

The grain handling capacity will be increased with construction of the new grain
terminal with grain berth and through repairing the present grain terminal with
grain berth at the request from the Syrian government. As to container cargo
handling at the existing terminal in the New Port area{Terminal-1), additicnal cargo
handling equipment including straddle carriers and top lifters, together with quay
side container cranes, will be introduced during the Short Term Plan slage.

Therefore, present condition of delivery/receiving system at Latakia Port will be
continued in the Short-Term Plan stage.

Access Channel and Basins

The dimension of the largest vessel that uses the Grain Terminal{l} is as follows:

- Capacity : 30,000 DWT
- Draft : 109 m
- LOA(Lengthy Over All) : 180 m
- Breadth : 26 m

Since the water depth in the Old Port area is around 9 m, dredging is necessary.
Turning basin is planned in front of Berth No.l where the dredging volume is
smaller. Since the distance belween breakwater and Berth No.4 is limited, the
diameter of the basin is planned to be 270 m = 1.5 LOA under assistance of tug
boats, The width of the access channel is planned to be 180 m = 1 LOA.
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Total dredging volume for these basins is 300,000 m? while total reclamation
volume is estimated to be 330,000 m? Both volumes are almost batanced.

3.1.8 Layout Plan

The layout of the major facilities is described in Fig.3.1.8-1.
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3.1.9 Design of Major Structure

In the Short-Term Plan of Latakia Port, the following facilities, building and
cquipment are planned by the year 2003. Among these, designs of grain terminal
berth, open yard and road are described in this section.

Table 3.1.9-1 Planned Facilities in the Short-Termi Plan of Latakia Port

Facilitics Unit Master Plan Short-Term Plan
Main Breakwater m 600
Sub Breakwater m . 900
Grain_Terminal (1} '
Whatf [-12m}] m 210 210
Water Basin_ {-12m) m? 579,400 579,400
Redlamation m? 22770 22,770
_Pavement m | 3.970° 3970 -
Grain_Tenminal (2]:
Silp .. ) L.S. 1 1
Railway L.S. 1 1
Container Terminal {2}
Wharf (-14m) m 700
Water Basin {-14m]) m? 1,643.000
Backup Area m? 245000
General Cargo Terminal
Wharf (-10m) m 555
Passenger Terminal:
Terminal Building m’ 2,400 2,400
Boarding Bridge m 150 150

f{1) Grain Terminal Berth
Design conditions for the grain terminal berth are set as follows.

Table 3.1.9-2 Design Conditions for Grain Berth

Items FExisting Berth Improvement Plan
Planned Ship (DWT) 10,000 40,000
Water Depth of Berth (m) -85 -12.0
Berth Length (m) 180 210
Crown Height {m) +2.8 +2.8
Do ree (/m) nol jear 8
Extra-ordinary not_clear |
HW.L. {m) 05 a5
Geological Condition silty sand silty sand
Seismicity 0.03 0.03

The standard cross seciion of the grain terminal berth is shown in Fig. 23.12-2.
According to the design of this cross section, the safety factors for sliding (5.F,)
and the safely factors for overturning (S.F.)} result in the Table 3.1.9-3. These
figures show the sufficient stability against sliding and overturning.
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Table 3.1.9-3 Safety Factors of Grain Terminal Berth

Case : S.F., for sliding S.F., for Querturning
Ordinary Condition 1.31 1.30
Spectal Condition 1.25 1.19

{2) Open Yard, Apron, Road

Open yard, apren and road are planned to be paved by asphalt concrete. .
The composition of the bituminous pavement is shown in Fig. 2.3.12-4.

{3) Passenger Terminal

Passenger terminal is planned to be a reinforced concrete lwo storied building with
boarding bridge connecting the building to passenger terminal berth. The building
is also connected with the rear area by approach bridge. The total area of the
building is around 2,400 ny,

The conceptional plan is shown in Fig. 3.1.9-1.-2.
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3.1.10 Design of Cargo Handling Equipment

1

1}

2)

3)

(2)

1)

2)

3)

4)

(3)

Container Handling

Container cranes ,
Two container cranes are installed at each berth totalling four cranes in the target
year and the ship size for the cranes is panamax type.

Straddle carrier for yard handling

Straddle carrier system is proposed by the study team and the require number of
it are 14 units.

Three existing straddle carriers are used continuously and 11 units will be
procured.

Minor handling equipment
Nine forklift trucks{3t), nine forklift trucks{2t) ,two tractors and nine trailers will
be procured newly for container handling,

Grain Terminal

Silo
New grain silo[capacity 65,000 t} will be constructed in the new port area and the
existing sito(35,000 €} will be used continuously.

Loader cum Unloaders

Two sets of large capacity loader cum unloader (400/400 t/h each) will be installed
at the new grain terminal and two sets of middle capacity loader cum unloader
(400/200 each) will be installed at the existing grain terminal.

Machinery tower .
New machinery tower will be constructed on each terminal respectively.

Related handling equipment and related equipment

Related handling equipment(belt conveyors,chain conveyors and bucket elevators)
and related equipment (removal system of foreign materials ,weighing
equipment fumigation equipment,dust collection equipment, drier and fire fighting
and safety equipment will be equipped at the each terminal respectively.

Conventional .berth

Twelve portal jib cranes will be replaced on berth 1st-4th.
Further more four mobile cranes{65 t), fifty forklift trucks( 5t special type 5 units,5t
10 units and 3t 19 unils) will be procured for general cargo handling.
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3.1.11. Implementaiion Program

{1}

(2)

(3)

Workable Days

An average wind speed over 10 m/sec and significant wave height over 1.0 m are
experimentally assessed as critical for the marine construction works.

According to the data on the frequency of stormy winds over the eastern part of
the Mediterranean Sea, the stormy days over 10 m/sec are recorded to be 419 %
per year. Consequently, non-workable days caused by wind condition are
approximately 15 days per year. - Rough wave days are included in above stormy
days. (Ref. Extension of the Port of Latakia, 1930, USSR State Design and Research
Inslitute of Sea Transport)

As for holidays, there are 70 holidays totally, that is, 48 Fridays and national 22
national holidays. So, the net workable days per year are assumed to be 280 days
or 23 days per month.

Fridays 48
National Holiday 22
Stormy Days t5
Total 85

Working Efficiency
Working elfficiency of main works is assumed as follows.

Table 3.1.11-1 Working Efficiency

Works Working Efficiency
Dredging 744 wm’/day '
Grab dredger: 4 m* = 1
Dredging 1,408 mUday
Grab dredger §m* x 1
Core Stone 343 m’/day
Armor Stone 242 m*/day
Leveling 19.3 m?/day
Concrete Block {Ave. 80ton) 1.8 Nos/day
Pavement 150 m?/day

Working Schedule

After the completion of the detailed design in 1998, the construction of the port
facilities is to start in 1999 and be completed by the end of 2002.

" The construction schedule is shown in Fig. 3.1.11-1.
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3.1.12 Cost Estimation
{1} Unit Price of Main Facilities

The cost estimate is carried out, and the unit price of main facilities are shown as
below: '

{2) Total Cost

The total cost of Short-Term Plan is estimated as around 4,910 Millions S.P, and
is tabulated in Table 3.1.12-1. - '

(3) Yearly Investment

The yearly investment based on the implementation program in Chapter 3.1.11 is
shown Table 3.1.12-2. '

Facilities Unit “ Unit Price
| rc L.C Total

Grain Terminal {1)

Wharf{-12m) S.P/m : 235,000 800,000f 1,035,000

Oredging{-12m) S.P/m? | | 600 T 0 600
Grain Terminal (2) _ |

Grain Silo{65,000t) 1,000 S.I’/Unit © 117,600 50,400 168,000

Machinery Tower{New) [1,000 $.P/Unit 0 105000 105,000

Loader/Unloader 1,000 S.P/Unit ° 126,000 S0 126,000
Container Terminal " | |

Container Crane 1,000 S.P/Unit 239,400 0 239,400

Straddle Carrier 1,000 S.B/Unit 39,860 Q 39,860

—125—



FESRIE Y FPLE'SLY Q59 vEI‘Y 1810, DueJg 3
gRe est Qed'ée BR8"REL 1 ST [ P DUIJOMU DU, LUO]) |8V RNIN ~
R@z'sSig'E [ g2 sig'e 1 S FUGBLINDT JO R3O
wwewe nb3y burrpuen ofded [7]
vLioBY Vil RY [ L 50 X )
BRS ' BRE Bd6 'BLe CEER | PUEDE NG 20 R3O
geR" L2 [T : 2 REL’6 2C1°6 F] BOE ¢ ETR] BIEU'LJU] JObUSRGEgQ e
QRS ' P { PBS"¥6 ] IR 200 '90S 'v6 ] L EON | {181 X@140MQ | NuoU I WDBY -3
gz set ! ARB S0t 2 QR 'RPR "SR! | ORB RRRD"SQL I @ 1 GON | (MOU) JOMO] NJOUIYDGY
[TTNEY | BOF"RS [LE Y BA2 BR85! | eRAR‘PBY @S [TTNITRYIN IR S (D1LLEIRY)O (IS VIRJD 1
BVip1ng | 8
B59°"30S RBe8 "SLE RSB lES GRAHOM LIAID O (€0
2Qs°¢ ] Bas*e BAD @RS 'S '] BRZ'ARS 2 1 57 uetrlez! | 1Q0u ©
28266 [ LA 2 [-1'F] 20E ) BRR'BEE guw YOI LRUE 20y |
) 2QR°6 [ 2R BETY deR a6y [] [ w IURWIVARY T
BSE'LlE QAR 88t @SE 67 CI - P NFE gRR 'St (X4 w (WSl=)ia0yn [
208 B8l 2 [T TR [TE) 2 229 REP "BRE LU wel=30u:bpedq i
(i) LBdiuveL yvigJs L
SMJOMm | TATD -]
Lol D 1 '3 L 21 23 *! ]
LEFW.-] 'Is] Se'11410eg T ON
{g°S BRB°1:1'WN) V60D (g Si3uM) 3603 3un h

W -I0US 3O 380D [0l 1-ZI'T'E 2l9el

(U@ p=34048) L ¥0d wlAapled

—-126—



SMPAYDS WRUDSIAU] AOX  Z-TUT'E dqEL

$£9'097 | 99106 | 009°4T1 | §99'6/8 | 00”08 00Z'8P0’L | QOR'SET | 090'EH'L 000'92 [0l pueId
203 Suneuduy pue
000°S 00092 000'S 000’92 000°¢ 000'9Z 008 000°9Z - 000'sz | AousBunuoDd rersAyud
dinbzg
0 §76'7SL 1 0 ST6'TSL | 0 06¥'656 0 098'6v€’1 - Supuey ©%reD
vtz 10 - 00507 0 - - - - SN
006’701 | 0 00921 0 009’12 0¥ 08 00R'CEY | 009 - sZurprmg
00T'CEL | OPLTTT L 0000LY | O%£'96 009'€s 0/£'T1 - SNIOM TIAID
| > g D1 | o1 >4 o1 o3 o1 od S
_ 00T 1002 0002 6661 8661
(3"S000 T-HuN)

—127—



3.1.13 Economic Analysis

(1}

(2}

(3)

Methodology

The purpose of economic analysis is to appraise the economic feasibility of the
short-term plan for the study ports from the viewpoint of the national economy of
Syria,

Short-term plan will be defined and compared to the "Without" case, All benefits
and costs of it in market price for the difference from "With" case will be
calculated and it will be converted to economic price. All benefits and costs are
evaluated using economic prices in the economic analysis based on the border price
concept. In this study, the economic internal rate of return [ EIRR ) based on a
cost-benefit analysis is used to appraise the feasibility of the project.

Costs of the Projects

The items that should be considered as costs of the projects are construction costs,
maintenance and operation costs and renewal investment costs,

Benefils of the Projects

The item that should be considered as benefils of the projects is savings in waiting
costs of ships. In the "Without" cases of the container and grain terminal projects,
the size of vessels and the working efficiency of cargo handling are not the same
as "With" case.

Table 3.1.13-1 Costs and Benefits by the projecté
(Unit: Million SP)

Froject Cost . Bnefit
ltem Cost Ttem Year Benefit
Container | Construction 1,489, 0 | Ship Waiting 2001 525.8
Terminal | Maintenance 9.7 : 0007 & over]  663.2
Renewal: Tyears 486. 6
17years 957.6
Grain Construction 2,903 1 | Ship Waiting 2003 681.1
Terminal | Maintenance 89.2 2007 & overj 967.7
Renewal: Tyears 0.9
17years {45.2
Others Construction 4977
Maintenance 18.5
Renewal: Tyears 191.5
11years 264.3
Total Construction 4,889, 9 | Ship Waiting 2003 1,344.9
Maintenance 187. 6| 7007 & over] 1,630, %
Renewal: Tyears 678. 3
1Tyears | 1,667 1
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(4) Evaluation of the Projects

Fconomic evaluation of a project is carried out by calculating EIRR.  Minimum
value of EIRR in the short-term plan is 18.9% reported in Table 3.1.13-2. EIRRs
of all projects greatly exceed 10 %, which is considered to be the general standard
evaluation the project. Therefore, these projects in the short-term plan is feasible
from the viewpoint of the nalional economy.

- Table 3.1.13-2 Economic Internal Rate of Return {EIRR})

Project | Container Terminal | Grain Terminal Total

EIRR{%]) 29.2 19.8 18.9

3.1.14 Financial Analysis -
3.1.14.1 Pwrpose of the Financial Analysis

The purpose of the financial analysis is to examine the viability of the project in
the short-term plan and the financial soundness of the port. management entity
during the project life.

3.1.14.2 Methodology of the Financial Analysis
{1} Viability of the Project

The viability of the project is analyzed using the Finaucial inlernal Rate of Return
(FIRR} by means of the discount cash flow method.

When the calculated FIRR exceeds the weighled average interest rate of the total
funds for the investments of the project, the project is regarded as finacially
feasible.

(2) Financial Soundness of the Port Management Entity

Financial soundness of the port management entily is appraised based on its
projedted financial statements. The appraisal is made from the viewpoint of
profitability, loan repayment capacity and operational efficiency.

3.1.14.3 Prerequisites of the Financial Analysis

{1) Scope of the Financial Analysis

The analysis of viability applies only to the project. The project means the
conslruction work and the modernization work of existing port within the short-
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term development plan for the latakia Port. The passenger terminal’s building cost
is excluded in the financial analysis.

{2) Prerequisites of the Financial Analysis for the Conlainer Terminal and the Grain
Ternmvinal

1) Project Life
Taking into account the conditions of the long-term loans and the service lives of
the port facilities, the project life for the financial analysis is determined as 34 years
from the beginning of the project including four years of detailed design and
construction of the port facilities.

2} Base Year
For the estimate, all costs, expenditures and revenues analyzed quanhtatwely here
are indicated in prices as of 1995, when the price survey was conducted. Neither
price inflation nor increase in nominal wages are considered during the project life.

3) Fund Raising
Generally, fund raising is mainly divided mto two kinds, that is, forelgn and
~domestic funds. In this project, all the costs of foreign procurement are assumed
to be raised by foreign fund (soft loan) and the remaining initial investment costs
are assumed to be raised by internal resources of the Fund in principle. The
required money for domestic funds is procured out of the General Monetary Fund
of which interest rate is 9%.

(D Foreign Funds
Loan period : 30 years
Grace period : 10 years
Interest rate : 2.7%

& Domestic Funds
Loan period : 40 years
Interest rate : 9%

(3 Weighted Average Interest Rate :
The following table shows the weighted average mterest rate of the funds for
investments when above funds are applied.

Average Interest Rate

Average Interest Rate 347 %

4) Cargo Handling Volume - - : -
The cargo volume that can be handled in the current container terminal and the
grain terminal will reach its limit in 2000 and in 1996 respectively.
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(3)

1)

2)

3)

4

(5)

Expenditure

Maintenance and Repair

The annua! maintenance and repair cosls for the port facilities are calculated as
follows:

Infrastructure  : 1% of the construction cost

Equipment : 4% of the procurement cost

Operation of the planned facililies will starl as follows. (cf.Construction Schedule
chapter 15.11.3)

Grain Terminal A : from the year 2001

Grain Terminal B : from the year 2003

Gantry Crane : from the year 2001

Personnel Cost and Administration Cost

The annual personnel cost is estimated based on the required number of workers
and existing pay scales. Administration cost {material cost] is assumed as 25% of
total personnel cost in propotion to the increase of the past administrative cost and
the assumption of the modernized management system in the target year.

Depreciation

The annual depreciation costs are calculated by the siraight line methods, based on
their service lives. Residual values after all depreciations are estimated as zero.
Annual depreciation costs are not retained inside the administrative body but
collected as loan-repayment adding up to 9 % loan interests as a rule by the
General Monetary Fund.

Depreciable assets excluding cargo handling equipment : 40 years

Container Crane, Mobile Tower Crane, Grain Loader/Unloader : 17 years

Cargo handling equipment excluding cantainer crane 1 7 years
Revenue

The revenues from the port activities are calculated based on the tariff system
issued Oct. 24th, 1995 and future cargo handling volume. The following charges are
the sources of revenue generated from the operation of the container terminal and
grain terminals,

-Anchorage Fee

-Berthing Fee

-Pilotage & Towage Fee
-Loading/Unloading and Cargo handling Fee
-Storage Fee

Tax

The administrative body pays 45% of the annual net income as income tax to the
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government,

31144 App.misal of

Pioject

3.1.14.4.1 Viability of Project

(1

Financial Internal Rate of Return {FIRR)

Both of them excced the weighted average interest rate of funds.

W. Ave. Container Grain Conventional Total
[nterest Rate . Terminal Terminal Terminal(*)
347 % 1520 % 33 % 27.06% 14.07 %

(2) Sensitivity Analysis

* Replacement of cargo handling equipment

Sensitivity analysis is conducted to examine the impact of unexpected future

changes. (For example, cargo volume or construction cost)

cases are envisioned:

1) Case 1 : The project costs increase by 10 %
2) Case 2 : The revenues decrease by 10 %
3) Case 3 : The project costs increase by 10 % and the revenues decrease by 10 %.

< Result of Sensitivity Analysis >

The following three

Case Container Grain Conventional Tolal
Terminal Terminal Terminal(*)
Basce Case 1520 % 33 % 27.06 % 14.07 %
1} Cost +10 % 1343 % 65 % 2439 % 12.10 %
2} Revenue -10 % 12.73 % 59 % 23.70 % 11.60 %
3} Cost+10 % & Revenue-14 % 11.05 % 41 % 2130 % 976 %

* Replacement of cargo handling equipment

< Prerequisites of Tariff >

Container Terminal

> )

IJHandling fees all included
US $§ 38.16 / Box ( Currenl tariff standard
20% yj

2)Charges from Vessels
Current tariff standard

Grain Terminal

1)Handling fees and Storage fee
270 S.P. / ton { US$ 64 )
2)Charges from Vessels
Current tariff standard

Conventional Terminal

Crane usage fee.US$39/ hour
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The above proposed tariff of container handling is lower than the neighboring
container ports facing the east Mediterranean Sea, resulling in sufficient
competitiveness.

(3) Evaluation

Judging from the above analysis, all the projecls are regarded as financially feasible
on the conditions of proposed tariff.

3.1.15 Environmentat Impact Analysis
The IEE showed that an EIA was not necessary. All significant factors were
identified at the 1EE stage. Subject to carcful handling of any dredged sediments

and water quality monitoring for heavy metals there are no other major
environmental concerns.
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3.2 Shoit-Term Plan of Tartous Port
3.2.1 The Basic Concept of the Pori Development Plan
The Shorl-Term Plan is prepared as a first-phase plan with a target year of 2003
for the development of Tartous Port. The Short-Term Plan is made within the
framework of the Master Plan. Investment for the projects proposed in the Master
Plan will be needed at some stage by the target year of the Master Plan, and the
timing of the investment for the above projects must be determined individually
according to the respective conditions. The following are proposed as the short-term
projects (first phase projects) to be implemented by the year of 2003:
(1) Preparation of a multi-purpose terminal
{2) Construction of additional general cargo and Ro-Ro berths
(3) Preparation of required cargo-handling machines
3.2.2 Usage Plan for the Existing Port Facilities
In order to decide the approbriate number of berths in the target year, vessels are
divided into eleven types, then the estimated cargoes are distributed to each type
of vessel. The vessels are distributed on the following premises considering the
actual operations and records at similar ports.
Table 32.2-1 Usage Plan of the Berths by Vessel Type
Vessel Type Vol. .| VeCap. | No Ve H Prod. Quay No.
General{var.} 97 1,710 531 © 33 |4,59,10,11,12,13,
14,15,N1,N2,N3*
Foodstuff 497 3,560 140 © 44 |9,12,13,14,N2,N3*
Livestock 191 260 735 12 |4,516,17
Steel 546 2,240 244 80 [47.9,21,N1
Wood 351 1,390 253 22 14,7,921,N1
Car 169 520 326 39 1591214
Chemicals 290 1,990 1456 32 |4912
Ro/Ro 68 1,270 54 31 (56,10
Grain(import) 390 16,640 24 168 {12
Grain{export) 600 20,000 31 : 192 |12
Container 72 630 - 15 4 |78

Note:Vol..Cargo Volume(Thousand tons}, Ve.Cap.:Average Vessel Capacity{tons), No Ve :Number
of Vessels, H Prod..Cargo Handling Productivity(ton/hr) *{1000TEUs) *N1{Newly constructed next
to the shipyard), N2,N3(New Berths behind the breakwalter)

The results of the simulation are as follows:



Average Wailing Time{hours)

Generalfvar.): 0.4

Foodstuff; : 08

Livestock: 0.7

Steel 2.0

Wood: 0.4

Car: 0.8

Chemicals: ' 4.2
"Ro/Ro: - 0.3

Grain{Import): 6.6

Grain{Export): 9.3

3.2.3 Mualti-purpose Terminal Plan

3.24

It is proposed to prepare a mulli-purpose terminal to handle both containers and
long and heavy producls such as iron and steel. The terminal is planned to be
equipped with two units of rail-mounted dock-side gantry cranes which can lift
both containers and heavy break-bulk cargoes by using a replaceable attachment of
a spreader or a hook, respectively. The yard behind the two berths north of the
pier B is divided into two parts for container-stacking and conventional cargo
storage, respectively. It is also planned to introduce lwo units of rail-mounted
transfer cranes so as to mainly slack laden containers. Emply containers are
planned to be stacked mainly by toplifters. The existing straddle carriers could be
used at the backyard of the Pier-B without interference with the operations using
rail-mounted transfer cranes behind the dockside of the Pier-B.

Conventional Terminal Plan

Since the phosphate terminal will be converted to the grain/general cargo terminal
after the year 2003 when the New Port will be completed, berths adjacent to the
phosphate terminal are also used for working craft after the year 2003. In order to
avoid congestion due to the lack of these berths, the new berths behind the
breakwater (Berth No.24, 25) will start operation by the year 2003

In order to decide the number of berths for general cargo, the total costs of waiting
vessels and construction cost of Case 1{construct 2 berths), Case 2(construct 1 berth)
and Case 3{construct 3 berths) are compared.

Case 1 Case 2 " Case 3
Conslruction 318 o202 " 425
Wailing Cost 54 17.3 28
Total Cost 372 375 453

INDEX 100 o o
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3.25

3.2.6

Note : waiting cost is for 5000 DWT conventional cargo vessel
unit : $ million Discount Rate:0.1 Project Life: 30 years

The total cost of Case 1 and Case 2 is almost the same.
Case 1 is the most economical among the alternatives.

Cargo Handling System

The improvement of delivery/receiving system should be performed for
modernization of Tartouse Port, which is mentioned in Chapter 12.5. Therefore, at
Latakia Port, the improvement of delivery/receiving system will not be performed
during the Short- Term Plan stage, as mentioned in 15.5.

It is necessary that palletizable cargoes are pallelized for improvement of delivery
/receiving system because the number of times that cargo must be handled in
direct delivery/receiving is much greater than indirect delivery/receiving. If
palletizable cargoes are not palletized, losses will be created due to the excessive
time spent in the indirect delivery/receiving system.

Initial investment and replacement of damaged pallets are necessary for
palletization. Therefore, if the improvement of delivery/receiving system is not
performed, palletization of palletizable cargo will not be strongly promoted.

About sixty percent of break bulk cargolincluding container cargo} for sea trade in
Syria is handled at Latakia Port in 2003. Present cargo handling facilities at Latakia
Port will be sufficient during the Short-Term Plan stage.

Considering above situalion, Pallelization of palletizable cargo will not be largely
realized during the Short-Term Plan stage.

As to container cargo handling, additional cargo handling equipment such as rail-
mounted transfer cranes at container storage yard and Gantry cranes at quay side
will be installed in the Short-Term Plan,

Layout Pian

Two new berths are located behind the south breakwater. Taking account of launch
from the shipyard, the distance between the end of the slip-way must be at least
150 m,

Existing sulphur berth will be used for heavy and long cargo such as steel and
wood after the main construction works for Tartous and the new port are
completed. Open yard behind the sulphur berth will be paved to accommodate
heavy and long cargo. The layout of the facilities is described in Fig.3.2.6-1.
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3.2.7 Design of the Major Structures

In the Short-Term Plan of Tartous Port, the following facilities are planned by the
year 2003. Designs of general/RoRo terminal berth, revetment open yard and road

are described in this section.

Table 32.7-1 Planned Facilities in the Short-Term Plan of Tartous Port

Fadlitics Unit Short-Tenn Plan
General/RoRo_Teriminal: :
Wharf [-10m) m 385 -
Revetment m 380
Reclamation m? 737,330
Pavement m? 65,250

{1} General/RoRo Terminal Berth

Design conditions for the general/RoRo berth are set as follows.

Table 3.2.7-2 Design Conditions for General/RoRo Berth (-10m)

Ttems Design Conditions

Planned Ship [DWT) 15,000
Planned Water Depth {m) -10.0
Berth Length {m) 385
Crown_Height (m) +2.8
Planned Surcharge (t/m?)

Ordinary 20

Extra-ordinary 1.0
ILW.T, (m) 05
Geological Condition Silty sand |
Selsmicity 0.03

The planned site is located along the main breakwater and its soil condition is
supposedly strong enough. So, the gravily type is chosen for this case.

The standard cross section of the grain terminal berth is referred to Fig. 2.5.10-2.
According to the design of this cross section, the safety faclors for sliding (S.F.,)
and the safety factors for overturning (S.F.;) result in the Table 327-3. These

figures show the sufficient stability against sliding and overlurning,

Table 32.7-3 Safety Factors of General/RoRo Berth

Case S.F, for Sliding S.F.; far Overluming
Ordinary Condition 1.33 152
Special Condition 1.29 1.42
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(2)

(3)

Revetment
Revetment next to the wharf (-10m} should be constructed by the same structure
as the wharf considering the ship maneuvering. As for the remalmng revetment

water depths change from -Zm to -1lm. :
The standard cross section of the revetment is shown in Flg 25.10-3.

Open Yard, Apron and Road

Open yard, apron and road are planned to be paved by asphalt concrete.
The composition of lhe biluminous pavement is shown in Fig. 2.3.12-4.
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3.2.8 Design of Cargo Handling Equipment

(1)
1)

%)

(2)

Container Handling

Container cranes :
Two container cranes are installed on the container berth and the ship size for the
cranes is panamax type.

Rail-mounted transfer cranes
Two rail-mounted transfer cranes are installed on the existing crane rail which are
located behind of the container berth.

Convenlional berth

Three portal jib cranes will be replaced on the Pier A. Six mobile tower cranes will
be procured and they are used for general cargo handling from/to ship and at
apron and open yard.

Further more twenty six forklilt trucks(10t six units, 5t special type six units, 5t
eight units and 3t six unils} and nine trailers will be procured for general cargo
handling,.
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3.2.9 Implementation Program

{1) Workable Days

Workable days at Tartous Port is assumed to be same as Latakia Port. (see, 3.1.11)
S0, the net workable days per year are assumed to be 280 days or 23 days per

month,
Fridays 48
.National Holiday . 22
Stormy Days 15
Total 85

(2) Working Efficiency

Working efficiency of main works is assumed as follows.

Table 3.29-1 Working Efficiency ..

Works

Working Efficiency

Dredging 744 m*/day
Grab dredger; 4m? x 1

Dredging 1,408 m?/day
Grab dredger: 8m?® x 1

Core Stone 343 m¥/day

Armor Stone

242 m'/day

Leveling 19.3 m*/day
Concrete Block (Ave.80ton) 1.8 Nos/day
Pavement ' 150 m’day

(3) Working Schedule

After the completion of the detailed design in 1998, the construction of the port

facilities is to start in 1999 and be completed by the end of 2002.
The construction schedule is shown in Fig. 3.2.9-1.
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3.2.10 Cost Estimation
(1) Unit Price of Main Facilities

The cost estimate is carried out, and the unit price of main facilities are shown as
below:

{2} Total Cost

The total cost of Short-Term Plan is estimated as around 2,016 Millions S.P, and
is tabulated in Table 3.2.10-1.

(3} Yearly Investment

The yearly investment based on the implementation: program in Chapter 3.2.9 is
shown Table 3.2.10-2, : .

Unit Price;
Facilities Unit : e : :
F.C - LC | TTotal

General Berth Terminal (1)

Wharf(-10m) ls.p/m? 2000000 700,000 . 900,000
Container Terminal .

Container Crane | 1,000 S.P/Unit 239,400 0 239,400

Rail-Mounted T. Crane | 1,003 S.P/Unit ,9l_,980 0 91,930
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Table 3.2.10-1 Total Cost of Shorl-Term

TARIOUS PORT(Shori-Ternl

5.0

Na. Fecilities Un 'ty bnil Cost Costilnit:1.238 §.P) |
if £.C £E.C Tets! F.¢ L.C Totel
R Eivit Mark .
I General Berlh Terainsl i)
Wharf(-18a} ] 385 2eh, e ee.e2 | see.Be 17,088 268.50% 316,502
Ro/Ro Berthi-10s} " 35 232,028 188,028 g2e, p2R T1.022 24.522 31.522
Reveteent () & 5¢ g | 2%e.e2e | 2sk.el2 4 12,528 12,.5¢2
Revelmant (2) [ e 2 218,028 | PiB.022 4 69,3022 69, 308
RosdsCoen Space LY4 [T I{d 2 J28 ize [} 43,288 43.222
Reglazation a3 § 1,154,829 [ ee - 3e2 : [ 346,280 315,282
Tolel of Civil Worx ga.ogd T€5, 228 545,288
8 |Building
0ffice etc [ 14 <. BRd [ 12.288 12,004 e 24,022 24,082
1618l of Building B . [] 28,020 24,022
C ilities [$ i e 22,937 2,937
§ | Crrgo Mandling Equiptent
Tots) o Hendliag Ea. 15 ] 1,858, B¢ el 1. RSB.O2D
E_Physical Contizinaineazing fee |18 i [T 22.0882 TR, 032
F read Total 1. 182,82 £3€.137 1 2,816,137
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3.2.11 Economic Analysis

(1)

{2

Costs of the Projects

The items that should be considered as costs of the projects are construction costs,
maintenance and operation costs and renewal invesiment costs.

Benefits of the Projects

In order to calculate the substantial benefils of Tartous Port, only the cargoes which
are planned to be handled in Tartous Port are set as objects of economic analysis.
In the "Without" case of the container termiinal project, the working efficiency of
cargo handling are not the same as "With" case,

The item that should be considered as benefits of the projects is savings in waiting
cosls of ships.

Table 32.11-1 Costs and Benefils by the projects
' {Unit: Miltion SP)

Project [ Cost__ Brefit
1iem Cosl Jten Year Benefit
Container | Construction 579.8 | Ship Waiting 2001 231. 6
Terminal | Maintenance 42.5 7004 & over] 358.9
Renewal: Tyears 0.0 :
17years 652. 8
General C.| Construction 1,001, 3 | Ship ¥aiting 2003 124.9
Terminal | Maintenance 18,2 0004 & over|] 348.4
Renewal: Tyears 102, 0
17years 0.0
Others Construetion 315.3
Maintenance 1.6
Renewal: Tyears 179.3
17years 106. 0 :
Total Construection 1, 996. 4 | Ship Waiting 2003 435.¢
Maintenance $2.3| 2004 & over] 707.3
Renewal: Tyears 281.3
Yiyears 168.8

{3} Evaluation of the Projects

Economic evaluation of a project is carried out by calculaling EIRR, Minimum
value of EIRR in the short-term plan is 19.8 % reported in Table 3.1.13-2. EIRRs
of all projects greatly exceed 10 %, which is considered to be the general standard
evaluating the project. Therefore, these projects in the short-term plan is feasible
from the viewpoint of the national economy.

. Table 32112 Ecoho'rﬂic Internal Rate of Return (EIRR)

Project | Container Terminal | General C.T. “Total
EIRR{%) 328 20.2 19.8
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3.2.12 Financial Analysis

3.2.12.1 Purpose of the Financial Analysis

See chapter 3.1,14.1.

3.2.12,2 Methodology of the Financial Analysis

See chapter 3.1.14.2

3,2.12.3 Prerequisites of the Financial Analysis for the Container Terminal and General

(1)

)

1

2)

3)

Cargo Terminal
Scope of the Financial Analysis
See chapter 3.1.14.3
Prerequisites of the Financial A.nalysis for the ML;lti-purpose
Terr_ninal and the Expanded General Berth

Project Life
See chapter 3.1.14.3.(2) 1)

Base Year
See chapter 3.1.14.3.(2) 2)

Fund Raising
See chapter 3.1.14.3.{2) 3}

@ Weighted Average Interest Rate

The following table shows the weighted average interest rate of the funds for
investments when above funds are applied.

Average Interest Rate

Average Interest Rate 428 %

4)

Cargo Handling Volume
The cargo volume of container that can be hadled in the current conventtona]

terminal will reach its limit (83,000 TEU) in 2004 and the other cargoes’ "volume
will reach their limit in 2009, : '
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{3) Expenditure

1} Maintenance and Repair
The annual maintenance and repair costs for the port facilities are calculated as

~ follows:
Infrastructure ;1 % of the construction cost
Equipment + 4 % of the procurement cost

The planned facilities will start to be operated as follows.
Container {(Multi-purpose] Terminal : from the year 2000
General Berths : from the year 2003

2) Personnel Cost and Administration Cost
See chapter 3.1.14.3.(3} 2)

3) Depreciation :
See chapter 3.1.143.(3) 3

(4) Revenue
See chapter 3.1.14.3.(4)
{5} Tax |
See chapter 3.1.14.3.(5)
3.2.12.4 Appraisal of Project
3.2.124.1 Vi;hility of Project
{1) Financial Internal Rate of Return {FIRR}

All of them exceed the weighted average interest rate of funds.

7 W. Ave. Multi-purpose | - General Conventional Total
Interest Rate Terminal Terminal Terminal(*)
4.28 % 953 % 5.95 % 1272 % 7.76 %

* Replacement of cargo handling equipment
{2) Sensitivily Analysis

Sensitivity analysis is conducted to examine the impact of unexpected future
changes. {(For example, cargo volume or conslruction cost) The following cases are
envisioned.

1) The project costs increase by 10%.
2) The revenue decrease by 10%.
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3) The project costs increase by 10% and the revenue decrease by 10%.

< Result of Sensitivily Analysis >

Case Container General Conventional Tolal

Terminal Terminal Terminal{*)
Base Case 993 % 595 % 12.72 % 776 %
1} Cost +10 % 8.46 % 521 % 11.10 % 6.77 %
2) Revenue -10 % 7.70 % 4.76 % 1050 % 618 %
3)Cost +10 % & Revenue -10 % 6.70 % 4.06 % 897 % 524 %

* Replacement of cargo handling equipment

< Prerequisites of Tariff >

Container (Mulli} Terminal

1JHandling fees all included
US $ 38.16 / Box ( Current tariff standard
20% up )

2}Charges from Vessels
Current tariff standard

General Terminal

1)Cargo Handling Charge 20% up
2)All the charges based on the current tariff

Conventional Terminal

Crane usage fee US$59/Houwr

{3

Concerning the general terminal, if current tariff is kept intact, the investment to
the terminal needs to be subsidized. Such subsidy is found worldwide different
from very much profitable terminals such as container terminals.

Evaluation

judging from the above analysis, Container (Multi) Terminal and Conventional
Terminal are regarded as financially feasible on the conditions of the proposed tariff
and General Terminal is also financially feasible on the conditions of the subsidy
for initial construction cost other than machines and equipment.

3.2.13 Environmental Impact Analysis

The IEE showed that an EIA was not necessary. All significant factors were
identifted at the IEE stage. Subject to careful handling of any dredged sediments
and water qualily monitoring for heavy metals there are no other major
environmental concerns. | ‘
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Short-Term Plan of the New Port
The Basic Concept of the Port Development Plan

The Short-Term Plan is prepared as a first-phase plan with a target year of 2003
for the development of the New Port. The Short-Term Plan is made within the
framework of the Master Plan. According to the demand forecast of the New Port
cargoes, there is not much difference in the forecast volumes of the respective bulk
cargoes between the stages of the Short-Term Plan and the Master Plan except for
phosphate rock. Even in the case of phosphate rock, the volume of phosphate rock
exported by sea in the stage of the Short-Term Plan is expected to exceed the
phosphate-handling capacily of the existing facility at Tartous Port. In addition to

“ the limitation of the existing phosphate-handling capacity at Tartous Port, it is

urgently required to shift the phosphate-handling from Tartous Port to the New
Port 1o resolve the current dust emission problem at Tartous Port. Thus, as the
short-term projects (first phase projects) to be implemented by the year of 2003, it
is proposed to prepare the following terminals within the New Port the same as
those proposed in the Master Plan:

(1) Phosphate terminal

(2) Cement clinker terminal
(3) Pellet terminal

(4} Scrap terminal

{5} Sulfur terminatl

(6) Fertilizer terminal

(7) Public berihs

3.3.2 Facility Plan of Each Terminal

The following types of cargoes are handled at the new port.

1} Cargoes that will shift from the exisling port: Phosphate

2) Cargoes that will be used as materials for the new steel faclory: Pellet,
Scrap, others(bricks, ferro-alloys) '

3) Cargoes that will newly exported from Syria: Cement Clinker, Oil Coke,
Fertilizer '

4) Cargoes exported from Iraq through the port: Phosphate, Sulphur

5) Others: Imported Fertilizer

In order to determine appropriate scale, depth and length, of the berth,

Transportation Costs and Construction Cost of some alternatives are compared, The
scale of cach berth is as faollows:
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Phosphate:
Pellet:
Clinker:
‘Scrap:
Fertilizer:
Sulphur:

Depth
-4 m
-4 m
-4 m
A0m
-12 m
12 m

Max Vessel Size -

65,000 DWT
65,000 DWT
65,000 DWT

- 10,000 DWT

40,000 DWT
40,000 DWT

Length
280 m

- 280 m

280 m

- 185 m

2d0m

240 m

Scale of berths for other cargoes(Imported Fertilizer, Coke, Bricks} is -10 m depth
and 185 m length, because these cargoes are carried to/from neighboring countries
and the volume is limited.

table.

Table 3.32-1 Usage Plan of the Berths by Vessel Type

Number of berth is determined using simulation method as shown in following

Vessel Type Vol, MaxCap. | NoVe. | HProd. | No B | W/T
Phosphate 3,200 65,000 107 672 2 22
Pellet 1,250 65,000 26 455 1 36.7
Clinker 1,100 65,000 28 392 1 8.8
Scrap 200 10,000 23 73 b 30.3
Fertilizer 510 40,000 23 220 1 384
Sulphur S00 40,000 17 189 i 21.8
Other Steel 150 10,000 17 67 1 185
Coke 100 15,000 9 126 1 16.3
Import Fertilz 170 15,000 i5 67 i 16.3

Note:Vol.: Cargo Volume(Thousand tons], Max.Cap.:Maximum Vessel Capacity{tons), No
Ve Number of Vessels, H Prod.:Cargo Handling Pro¢ii1clivity(t0n/hr), N o B:Number of
Berth, W/T:Average Waiting Time(hours) :

3.3.3 Cargo Handling System

Primary factors of deciding cargo handling system at a port in general are as

follows:

W D e

IS

Cargo stylefor packing style of cargo).
Cargo handling volume at the port.

Transport mode. :
Available area for handling and storing.
Environmental and natural condition around a port area.

Above primary factors do not largely differ between the Master Plan stage and the
Short-term Plan stage. Therefore, the cargo handling system during the Short-term

Plan stage is the same as during the Master Plan stage.
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3.34 Access Roads and Railways

The traffic volume of vehicles originating from or destined to the port in the year
2003 during peak time is estimated to be 331 vehicles per day and the hourly
traffic corresponding to that daily traffic is estimated to be 42 vehicles. Therefore,
a two lane road is sufficient for the road transport. The access road overpasses the
siding railway in front of the new port.

Since the construction of the railway takes a long time, the long-term cargo
estimation should be considered in making the facilily plan. The cargo volumes

carried by railway and the number of trains in the long-term are as follows:

Table 3.34-1 Railway Related Cargoes

Cargo Item Volume Railway Railway No of

(1000ton) Share% - Volume Train
Phosphate 4,100 100 4,100 2,929
Pellet 1,250 100 1,250 893
Clinker 1,000 80 800 571
Scrap 200 20 40 29
Bricks 150 20 30 21
Coke 200 100 200 143
Sulphur 500 100 500 357
Fertilizer(Exp.) 480 30 380 274

The length of loading/unloading yard for these cargoes is decided considering lotal
length of each train. The length of the train to carry the maximum traction load,
length and track in the loading/unloading yard are as follows:

Length of Train  Length of Yard No of Track
Phosphate: 415 m 450 m 3
Pellet: 400 m 450 m 2
Cement Clinker: 400 m 450 m 2
Sulphur: 450 m 500 m 2
Fertilizer: 400 m 450 m 2

Unloading yard used for scrap and other materials of steel factory is planned with
a length of 250 m and two tracks. Loading yard for oil coke is planned with a
length of 250m and two tracks. The length is sufficient for divided train. Access
railway approaches from the north between the existing road and the coast line.
Since the branch line is used both for import and export cargoes, two tracks are
recommended.
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3.3.5 Layout Plan

Layout of the new port is the same as that of the Master Plan. F1g3 3.5-1 describes
the layout of the port.
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