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Chapter 4 . Master Plan of the Port of Aqaba
4.1 Basic Concept of the Port Development
411 Background of the Port Development

As mentioned before, the port of Agaba already has a lot of roles and functions. In
addition, with the progress of the peace process in the Middle East, the port is to enjoy
much prosperily. In this context, the port should play more important roles, because not
only more goods and industrial materials will be supplied through the port but also more
people will pass' through freely.

This port has a number of problems to be solved, however, before more important
roles and functions can be assumed. These are indicated in "2.7 Identification of Problems".
Measures that the port is to undertake could be largely categorized into three phases. The
first are measures to urgently be taken, which are proposed as 'Urgent lLinprovement
Measures”. The second is to be coped with from the long term point of view. The third
is the short-term measures in the framework of the long term point of view. Among others,
the following are most important. -

~ 1] To cope with mutainerizatidn

Contamerlzalion has made remarkable progress in maritime transport throtighout the
world. ‘The same trend has begun lo emerge at the port of Aqaba.

As the history of the port of Agaba shows substantial activily (export of phosphate
rocks) started in 1959 when the Phosphate Exporting Berth {A), the first modern facility, .
opened. Since then, phosphate has been lhe number one exported cargo. Although it is
thought that phosphate will continue to be one of the most important commodities, there is
" a noticeable decline in the cargo volume of phosphate rock during the past five years. In
addilion, it is said that export of raw materials, phosphate rocks, will be gradually replaced
by pmdurts with ‘added value, fertitizer etc

On the other hand, in 1993, the port of Aqaba handled over 110000 TEUs of container
cargo throughput, Iis present berth length seems sufficient for the'time being: However,
it will be indispensable to prepare for increasing container cargo from the long term point
of view, considering the worldwide trend of maritime transportation and the expectative role
of the port of Aqaba in fulure, 1t largely depends on how the port of Aqaba copes with
worldwide containerization whether the port will take full advantage of its strategic location
and prosper as the transit port in the Middle East, Therefore, coping with containerization
‘should be granted priority in the formulation of the Master Plan, ‘In this context, the trend
of containerization throughout the world will-be given altention. . -

Container traffic in the world has been constantly ehangmg Durmg lhe Iast 15 years,
Singapore, Hong Kong and Kaoshiung have marked- rather higher growths in container
handling throughput. In recent years Singapore and Hong Kong have alternated between
the first and second ranked ports in terms of container handling throughput on the strength
of the high economic growth of their hinterlands.

- As to-the fleet capacity, the growth rate of conlaumr ship for 1992 is 6.0% in number
and 10.2% in TEU. That of mtervai of five years from 1988 up to 1992 has also shown a

“;1__



| steady increase, 4.5% in number and 9.7% in TEU while there has been an excess in-terms
of tonnage. :

The above mentioned matters have brought the following changes to world container
transportation: :

a) Decreasing direct calls through restructuring in container network services
b) Restructuring feeder nelwork service and assigning large/middle sized vessel to
feeder ports

Ports are currently facing keen competition to survive as container ports. Theé following
facilities and equipment are essentially required for container ports.

a) necessary berths for calling vessels
b} facilities and equipment to ensure efficient cargo handling
¢} container yard with separate allotment and adequate layout

- In addilion, smooth operation should be ensured by introducing such systems and
procedures as speedy custonmis clearance, computler and informmation network systems,
reasonable and fast service and a safe working environment.

2) To prepare facilities and equipment necessary for increasing cargoes other than conlainer
Cargo

Industrial products and materials are scheduled to increase in the near future, The
port is expected to support the activities of major industries, namely, for export or import,
Therefore, in correspondence with their product plan, additional port facilities and equipment
- should be planned.

3) To improve the environment around lhe port

Aqaba is a resort cuy as well as a port cily. Many tourists come to spend time,
slaymg at the beach, playing marine sports, watching coral reef by glass-bottomed boats etc.
It is required that tourist ailractlons be kept in good condition,

Because of the topography, a part of the residentlial area is rather near from the port,

When southerly wind blows, dust generated by discharging or .loading phosphate rocks
raises an environmental issue. It is preferable to reduce dust through the introduction of
necessary equipment or realloument of the berths.

?4.1.2 Bésic Concept of the Port Devetopment

. In order to solve the issues menlioned in the section 4.1.1, the port development should
‘be executed in the framework of ‘the long-term viewpoint, that is to say, the master plan,
because il takes a long time and a lot of investment to step forward into |mplementanon
In line with this, the major objectives of the Master Plan for the port of Agaba are thought
to be as folows:

- To be a guideline for long-term investment and operational improvement scheme of
the port :



- To be a base for short-term development/improvement plan, the contents of which -
are required to be consistent wilh total development scheme

- To be a guideline of coordination and cooperation belween various organizations or
people concerned in the Gull of Agaba, where the port, tourism, marine recreation
activities or protected area in terms of environmient elc, are exisling alongside the
coastline of only 27 kim, and to aim at sustainable development compatible with the
environment '

- To "provide port users, investors and other business entities concerned with the
prospect of a sound business environment and to serve as a guidelinie for the future
development of those businesses

- To promote harmonized development of other infrastructures necessary to realize the:
proposed port development scheme

- To assist various financing agencies in their invesiment or financial assistance plans
_ ~ On the basis of understanding of the master plan mentioned above together with the
analysis of background of the port development and evaluation of present conditions related
to the port, the basic concept of the port development for the Master Plan is proposed as

follows:

1] The role and function as the gateway of Jordan

The port of Aqaba has carried out 1mportant roles and I’uncuons as the gateway for -
Jordan and the neighboring countries as well. As mentioned in "1.9 Transport”, daily life of
- Jordanian people and major industrial activities depend upon the port. Moreover, a lot of

goods and pass.engers have hlstorlcally passed lhrough Jordan due to its geographlcai
location, ‘ .

Today, with the beginning of the peace process, polmcai and economlc relauons améng .
* the Middle East countries are entering a new stage. Propress of the peace process, that is
© to say, equilibrium in the region, will fead to an exchange of more conunodities and people
both domestically and abroad. - The port of Aqaba has to accornmodate and deliver cargoes -
and passengers forecasled at the target year.

As a resull, the port of Agaba will contribute to promotion of the standard of Iwmg, '
development of industry, infrastructure elé. not only in Jordan but also in the Mlddle East.

On the other hand such a process may hkely cause changes in:cargo and passenger
flows to and from Jordan This suggests that severe oompelluon and cooperauon in some
cases among porls in the reglon may be brought about.

The port of Agaba has the advantageous locallon of facing the Indian Ocean and the
Far East which currently enjoys high economic growth. Therefore, the port of Aqaba has
to make the best use of its advantage. The practical strategy is to aim at the first gateway
to the East. As to tralfic movement between the Middle East and the West, it is anticipated
that severer competition among ports in the Mediterranean will arise. To cope with such
a siluation, it will be necessary for the port of Agaba to ensure some significant funciions
as the gateway to the West through coordination and cooperation with port authorities



concerned.

2} Efficient_and practical operation

Port activilies are always changeable in an environment where socio-economic situation
in the hinterland changes. In particular, the Middle East is thought fo be a region which
will experience the most drastic change. These changes will affect various aspects of port
activities in Agaba. One of the most likely scenarios is that the port of Aqaba will be
involved in sevére competition with neighbormg ports,

Under such circumstances, it is most 1mporlant to secure an el’hcuent and pracl:cai
operation and imanagement system, provide good port services and flexibly “deal with
additional demands should they arise.

At presenl, the Ports Corporation has some issties to be solved as indicated before.
Those which must be tackled immediately are proposed as "Urgent Improvement Measures”.
Others can be addressed in mediwm or long-term planning, such as increasing cargo handling
productivily, providing belter port services, introducing an adequate inforination  system,
review job descriptions and reforming the organizational structure,

3) The coordination with other activities in the . Gulf ‘of Aqaba including sufficient
" consideration_of eavironment

The Gulf of Agaba is blessed with a good natural environment; some porltons of the
* coastline serve as resort or tourist areas. The tourist industry, which was second in earnings
to other export inflows in Jordan, is very important for the region as well as port and
indusirial activities. The Government is also making great efforts to promote the tourist
* industry. Aqaba is one of the footholds.

Therefore, it should be taken into mnStderauon lhat development and ullhzauon of the
_ port be harmonized with the other activities and environmental issues. In other words, the
Master Plan of the port should correspond with the concept of sustainable development.

The unpact on environment: generated by port aclivities is c!assmed into two phases:
- impact durmg construction works of porl facilities and equipment and impact from operation.

This Study does not include detailed engmeermg design and its implementation
program so that delailed environmental impact assessment should be conducted at a later
slage. ' However, efforts to minimize environmental impact even at the stage of preliminary
'design and lmplemenlahon program will be made.

. As lo environmental issues accomp‘mled wuh port operatxon port operators shou!d be
responsﬁ)le in principle. The Ports Corporation keep ahnost all jobs in the ports so that they
should take measures necessary to deal with such issues, if any, together with other related
companies or organizations. Furthermore, in advance, it is important to prepare contingency
plans for oil spillage etc. '

4 As a whole, the above mentioned malters will be taken into account in the formulation
of the Master Plan,



4) Preparation for rational and economic design and its implementalion stage

In order to 'stép forward into iniplementation as soon as possible, ‘it is preferable to
minimize construction cost and the construction period.

Current port area has the topographical feature that the fronts of the berths sharply
deepen while flat arca of the back is narrow with large undulation. That suggests new
development will result in rather higher cost, including new access road.

Therefore, an attempt will be made to make use of the existing faculmes in addition,
the current berth assignment system will be maintained. Furlhermore, consideration will be
given to: minimizing the influence to port activities as much as possible during the
consiruction works.

4.1.3 - Fundamental Condition for proposing the Master Plan
The Master Plan of the port of Agaba will be proposéd based on several conditions.

1) Following pohucal and economic scenarios mentioned later, the port of Aqaba will
be placed as a transit port in the Middle Bast. This means that future plans and
projects (for example, Agaba- -Eifat Joint Project or Iraq Oil Pipeline Project), some of
which were presented at recent economic meetings, will be implemented by each
related organization (not always by the Ports Corporation).

2) Other than the above, projects related to development and utilization of the Gulf of
Aqaba (for example, infrastructure investment such as roads and railway extension
“access 10 Aqaba from hinterland) will be implemented by individual agencies or
organizations through foreign aid.

3) Another principal utlhzahon in the Gulf of Aqaba, namely tourist development will
be steadily stepped forward so that more environmental consideration w:ll be ‘
required. :

4) It is assumed that relevant industries will increase produchon plans makmg 1t
necessary to expand and prepare storage space and to upgrade the transportation
system between ports and facilitics to ensure higher handling productivity..

5) Taking into consideration that the port of Agaba will certainly face keen mmpetltlon
among neighboring ports, preconditions 10 cope with such a siluation and to survive
as the transit port should be introduced. To be concrele, efficient cargo handling
productivity, competitive tariff rate, reasorable dwelling time ‘of containers and
econonical calling vessel size etc. wilt be assumed in the formulation of the’ Master
Plan.

6) On the mcogmtion that space to be developed is strong!y timited, it is deswable to
minimize extension facifities.  This means that much hxgher cargo handling
producuvxty should be introduced.

7 Berths will be assigned, in principle, on the basis of the current way of use.
“Almost all berths are used for a specific use corresponding to kinds of commodities.



4.2 Space Ulllization and Management Polic.'y'bf. Coastal Areé:

Coastal zone management programs are in place in some developed cotintries such as
America, France and Auslralia. All of such programs in the above three cotintries are based
on laws which were passed by the respeclive governments. When discussing the space
utilization and management policy in the Guif of Agaba, examples of such legistation might
prove useful.

Coastal Zone Management Act {CZMAY} in America, whlch took effect in Oclober 1972,
is said to be one of the most typical. The following excerpt defines the policy of the Act;

Sec. 303. The Congress finds and declares that it is the national pohcy (a) to preserve,
protect, develop, and where possible, {6 restore or enhance, the resources of the Nation's
coastal zone for this and succeeding generations, (b} to encourage and assist the states to
exercise effectively their responsibilities in the coastal zone through the development and
implementation of management programs to achieve wise use of the land and water
resources of the coastal zone giving full consideration to ecological, cultural, historic, and
esthetic valués as well as to needs for economic development, () for all Federal agencies
engaged in programs affecting the coastal zone to ccoperate and participate with state and
local governments and regional agencies in effectuating the purposes of this title, and (d} to
encourage the partlcnpallon of the public, of Federal, state, and local governments and of
regional agencies in the develoPment of coastal zone management programs. With respect
to implementation of such management programs, it is the national policy to encourage
cooperation among the various state and regional agencies including establishment of inter-

state and regional agreements, cooperative procedures, and joint particularly regarding
environmental problems,

CZMA (Sec. 305} requires that the management program shall include the following: .

1) An’ ldenhﬁcauon of the boundanes of the coastal zone sub;ect to the management
program

2) A definition of what shal! constitute permissible land uses and water uses wnhm
the mastal zone whlch have a dlrect and sugmflcant impact on the coastal waters.

3} An inventory and designation of areas of particular concern within the coastal zone,

1) An identification of the wicans by which fthe state proposes to exert control over the
land uses and water uses referred to in paragraph (2), including a listing of relevant
constitutional provisions, laws, regulations, and judicial decisions.

5) Broad guidelines on priorities of uses in particular areas, including specif :cally lhose
uses of lowest priority.

6) A description of the orgamzanona! structure  proposed to implément such
management programs, including the responsibilitiés and interrelationships of local,
areawide, state, regional, and interstate agencies in the management process,

7} A definition of the term *beach® and a planning . process for the protection of, and

access to, public - beaches” and olher - public codastal areas of environmental,
recreational, historical, esthetic, ecological, or cu!lural value.



8) A planning process for energy facilities likely to be tocated in, or which may
significantly affect, the coastal zone, including, but not limited to, a process for
anticipating and managing the impacis from such facilities.

9) A planning process for {A) assessing the effects of shoreline erosion (however
caused), and (B} studying and evalualing ways to control, or lessen the impact of,
such erosion, and lo restore areas adversely affected by such erosion.

Although there are dilferences of polilics, economy, administrative system, decision
making 'mechanism and so on between Jordan and other countries, the above act suggests -
the significance, objectives, major items to be included, procedures to be followed,
consideration to be taken and other important matters when making the coastal zone
management program:in the Gulf of Aqaba.

However, attention should also be given to the difference of background surrounding
the area from that in develop>d couniries. The OECD ceport (Coastal Zone Management,
Integrated Policies) slates: "The coastal zone in most OECD countries is under severe and
“increasing pressure from rapid urbanization, pollution, tourism-development and continued
development in hazard prone areas. Resource allocation conflicts are increasing.”

On the contrary, there are not many such pressures and conflicts in Jordan and nor
are they likely to arise, judging from ils topographic features around the coastal zone, the
present way of usage and the future possibility of utilization,

Taking into consideration various differences relatéd to the utilization and management
“of the. coastal area (roles of the coastal zone for the region and the country, various
demands, available and suitable space to be developed, eavirorunental situalion, regional and
nalionwide policy etc), a different coastal zone management program [different conlents,
planning process, effect elc) is warranted. Therefore, before proposing the coastal zone
policy in Jordan, the present situalion and future trend of the drea should be examined.

1) The Gulf of Aqaba constitutes a part of the' great nft between Asra and A[nca _
The topography of the coastal area in Jordan is characlenzed by sudden increases -
in both sea depth and land elevation. ' The land area is almost: entirely desert.

2) The coastal line of Jordan is only about 27 km long, though this coast f_:xlénds

 about 180 km from the Red Sea. The territory of Jordan is located at the northern-

castern end of the Gulf of Agaba. The remaining portion belongs to Egypt, Israel
and Saudi Arabia.

3) Because of the limited coastal area, there is lillle diversity of use.

4) At present, the most active utilization of the coastal zone is port activities. The
porls are ‘separated into three areas. The offshore area sharply deepens and is |
used as an anchorage for large ships. There is almost no conflict with other .
activities because deep sea area is unsuitable for fishing activities and marine

sports.

'5) Aqaba town, port facilities (including small fishing boats basin), port refated
industries, resort hotels with private beach, the marina, the 'diving center, Marine
Science Station etc. exist at the land area. Urban development including a

__7_.



- residential area and waste water trcatment has been pr@}gressed =fol_h:»_';f\.'ing the urban
planning. It should be noted that all areas and facilities mentioned above are
strictly separated from one another; so there is liltle possibility for any problems
to occur.

6) Fishing grounds in Jordan are found all along the coast of the Gulf. The other sea
area is perhaps unsuitable for fishing because of its great depth. In addition,
fishing achv:lles may not inflict damage on coral reefs which exist at some parts
of coast line, Commercial fishermen and fishing boat$ are on the decline. Small
glass-bottomed boats allow tourists to view the coral reefs. '

7) The season and area for toutism aclivities ‘are also rather limited.  Marine
recreation activities [bathing, jet skiing, cruising, diving etc) are done around and
in front of the beach of the northern part of the Gulf and diving spots. High
season is usually froni May to August. These areas are separated from large
commercial vesse! calling area.

8) ‘The land use plan named "Aqaba Town, Land Use and Transportation Context
Plan" given by Aqaba Region Authorily (ARA) is currently in effect. The original
plan was made in 1986 and though it has been slightly reviséd several times, the
basic conception remains the same, Although the jurisdiction area of ARA is said

“to cover 250 m beyond the coastling, the land use plan is literally a zoning plan
with regard to land area and is not a coastal zone ulitization plan in a strict sense.
However, it can be used to identify the area use and the expected coastal zoning
plan can be easily guessed. The zoning of land area use leads to the Zoning of
sea area use. Various activities and utilization related to the Guif of Aqaba in
Jordan including future development and investment plan of thé coastal zone have
been done on the basis of the Jand use plan for about 10 years. All public sectors
such as authorities, organizations etc. and private sectors concerning the Gulf of
Aqaba'ha've been managing to keep the land use plan.

' 9) Some utilization plans and management plans, in particular, on environmental -

1 management plan, have been proposed. These proposals have not led to significant -
- changes in the land use plan. There is a chance for some of ‘them to be

- implemented in future through introduction of foreign aid. '

10) To sum up the above, aclivities and utifization of the coastal area in Jordan are

well organized and ordered. Serious problems have never occurred before. There

" is little variation in coastal activities and it is unlikely that any will be seen in

" future. © This is largely owing to the land use plan by ARA. In terms of the

' coaétal management, it is currently most important to harmonize port and tourist

. activities with the environment, taking into account the present situation around the
coastal zone.

As a resull, it is thought appropriate to base the space ulilization and management
policy on the existing land use plan. The land use plan has prevented disorderly
development of the area. The present way of usage, in which éach activity is physically
separated from one another, should be basically continued, even though tourism and port
activities would be expected to be activated. In other words, the basic concept of the land
use plan should be kept as the space utilization and management policy of the coastal zone
in the Gulf of Aqgaba. - :



Assuming that the present land use plan will play an important role, there are some
important pomts Whl(‘h should be added to the plan as the basis of the policy as follows:

1)

2)

3)

With the progress being made in the peace process, the region will certainly
undergo drastic changes. These changes may increase demand and impact upon the
ooastat area. - Corresponding with such situations, relevant master plans concerning
majof uses, namely, on the subject of port activities and tourism, are currently being
examined. - Since the coastal zone plan is essentially made from the long-term
perspeclive, it is, for the time being, thought appropriate to follow the present land

-use plan.- - Alter the relevant master. plans are proposed, the land use plan should

be revised, if necessary, after examination by the Board of Director of Agaba Region
Authority which includes the Director General of the Ports Corporation as one of
its members. When revising the plan, it is desirable to clarify and indicate the sea
use in the map, though major changes are not expected.

A more important malter to be taken into account is for all countries and agencies

near the coastal zone to cooperate ‘and coordinate with the utilization and
management of the whole Gulf of Aqaba. ~This Is strongly required from the
viewpoint of environmental consideration in particular, "As the Gulf of Agaba is
bordered by four countries, Egypt, Israel, Jordan and Saudi Arabia, and the portion
of Jordan is very small, it is no use to discuss the environment only in the
Jordanian portion of the Gulf. In this sense, Jordan should reveal its tand use
concept and seek the understanding and cooperation of other countries at the multi-
tateral confererice on environment in the Gulf of Aqaba.

In order to implement the coastal zone plan effectively, the plan should be well
known not only by relevant organizations but also by the general public. The

*existing land use plan is not thoroughly undérstood by the general ‘public.

4)

Cooperation can be expected when a broad understandmg is reached.

As some relevant réports aTready recommended, more upgraded enwromnental
consideration will require institutionat and legal strengthening such as estabhshment .
of env:ronmenta! impact assessment system and momtormg system. Closer -
commiinication between supervisory organization (l’or example, Aqaba Region
Authority and Marine Science Station) and impact areas (for example, the port and
beaches) is also required, '
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43 Alfernative Sites for the Poxt Development

In order to determine the site for the port development, it is, in principle, nccessary
to examine various aspects regarding natural conditions, environmental conditions, socio-
economic conditions, actual situation of land and sea use around the port and possible space
to be developed from a long term point of view,

Concerning development site selection of the port of Aqaba, the space ulilization policy
of the coastal area was proposed in the prévious section. The existing land use plan by
Aqaba Region Authority should be the basis for port development. Existing port area is
includedt in the industrial zone according to the land use plan. Most parts of assigned
“industrial areas alongside the coastline are already occupied by port facilities.

On the other hand, required space for the future port activities is determined through
comprehensive analysis on the basis of the result of demand forecast, cargo handling or
storing system, operation and management system, port-related industrial aclivities and so
on. If required areas exceed the given zoning area, adjustment between the proposed port
plan and the land use plan will be necessary. At this stage, the Study will be carried out
on the assumption that planned port area will be within the framework of the given zoning
area.

The development possibilities of the three port areas (lhe Main Port, the Container Port
and the Industrial Port area) will be examined separately.

The Main Port area

The northern land area close to Main Port is assigned to the tourist zone by the fand
use plan, where water depth is rather shallow, There are several glass-bottomed boats from
which tourists can vicw the coral reef, :

'The area on the southern suie, which is basically a narrow road, has been allocated
© as the mdustnal zone, : :

Takmg into account: that water depth in front of the exustmg quay sharply increases
while the quay’s face Jine {from Berth No.2 to Berth No.6) extends straight, it is not desirable
to propose a new quay whose face line is moved far offshore from the existing quay. Most
of the land area between the quay and the road is already occupied by port facilities
(storage, open yards, maintenance shop etc)), access to the hinterland (roads, railway) and
“administration - offices and so on. It is too difficult to seek necessary space for expansion
except [or the area southward of the existing Phosphate Berth {(B).

_ ' Ma)or cargoes handled in lhe Main Port are currently phosphate rocks, grain and
.general cargoes. The loading of phosphate rocks brings about dust’ pollution, an issue that
“affects the residential and tourism area behind or around the port Reallotment of the
phosphate berths is requested from a long-tenn point of view, Moreover, it is likely that
some general cargoes will be containerized sooner or later.

Therefore, since there is currently insufficient space around Main Port to go ahead with

development, it is assumed that phosphate berths will be demolished or the general cargo
handling berths will be converted to a container handling berlh,



The Container Port_area

_ The Container Port is coinprised of container terminal, passenger terminal, cement and
rice handling berths [Mo'ta and Mush). These facilities are scattered along a coastline of
about two km. To be exact, the industrial zone, which is assigned by the land use plan,
is connected by a road from Main Port to’ Container Port. Considering available land space
behind berths and existing facilities or factory, there is no need to examine port development
arca around Mo'ta and Mush berths. It is thought appropriate that Mo'ta and Mush berlhs
will keep their present function at their present location in future, too.

As to container terminal, it is likely that container handling throughput in the port of
Aqaba will steadily increase in line with world trends. Current container terminal has many
problems; for example, a road crosses the stacking yard and the container yards are not flat,
~and thus the container handling capacity has almost reached the limit. Container terminat
requires a large area. Although there is open space around the existing terminal, operation
system, container movement flow, kind of handling equipment, construction cost need to be
studied in advance of proposal of development plan of this arca. - The problem regarding
the road will be solved by an ongoing project in the near future. Therefore, it is thought
that extension of the container terminal will be planned close to the existing quay.

Current passenger berth is over 540 m from the passenger términal and those facilities -
are not 5o near to the central city. Taking the convenience of passengers into consideration,
it may be worth thinking over the reallotment of those facilities in the long term. There is,
reportedly, coral reef near the shore around the passenger berth.” Therefore, realloiment or '
extension of passenger berth should be exammed on the basis of demand forecast and
environmental consideralion,

The Industrial Port area

Cargo traffic volume handled in the Industrial Port mostly depends on products at the -
industrial activities just behind the port. ‘In case that berth extension plan will be required
following increased pfodu'ction'plan it is rational to plan cargo handling facilities and
equipment as close to the factory as possible, Ccmsndermg the present situation of this area,
berth extension, if necessary, should be allotted around lhe exishng facnhty ooncorned

JFL 1 Berth {the Timber Berlh] is one of the general cargo berths, ThlS berth mamly
accommodates small livestock vessels because of its dimension and location. Largo livestock
vessels presently call at the container berth, Moshtrak and Mo'ta berlh, Livestock is one of
the cargoes expected to increase. - Due to environmental issues (odor and dung treainient)
and sufficient area necessary for temporary storage and transshipment, JEL 1 Berth is thotight
better to be assigned for handling all livestock after necessary rehabilitation or improveiient.

In addition, in order to cope with the environmeéntal problem of dust generated by
loading phosphate rocks, it will be preferable for the existing phosphate berths to be moved
from the Main Port to the Industrial Port in fulure. Relocation of the phosphate berths is :
deeply connected with the railway extension project. This is not to say that storage and
loading facilities etc, of phosphate rocks also have to be moved, as costs would be
astronomical. Accordingly, relocation plan of the phosphate berths should be determined,
taking related projects into account.

—11--



Other possible area

From the long term viewpoint beyond the target year, 2010, attention should be paid
to the Aqaba-Eitat joint project which was proposed at the peace talks belweéen Jordan and
Israel in October 1994, It has been a short lime since negotiations commenced and it is
premature to say with accuracy how things will develop. However, the arca between Agaba
and Eilat has the potential to meet the demands arising from-the above joint project. When
the Aqaba-Eilat joint project is given shape lo and there are any significant differences
between the Master Plan and the joint project, adjustment will be required.

Incidentally, there is very little area available for development in Aqaba.: The southern
~area of Wadi Araba is the only expansion site of Aqaba city not only for:some Jordanian
needs but also for some needs arising from the joint project. Therefore, it is reconumended
‘that the area should be reserved to meel the poteniial needs for urban development including
fight aind assembly indusiry and related infrastructure.

As a result, alternative sites for the port development wnll be basically selected around
the existing port facilities. However, thers are liltle data and information on topography, soil
condition, bathymetry, current, environmental condition efc. around sites. After the resulls
of the site investigation, proposed plan may be slightly changed.
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44 Political and Economic Scenarios in Jordan
441 Current Situation In the Middle Fast

The Madrid Peace Conference in October 1991 heralded the current Middle East peace
process. Since then, there has been remarkable progress on the diptomatic front.

Israel and the Palestine Liberalion Organization signed an interim agreement on self-rule
in the Gaza Strip and the West Bank town of jericho in September 1993 and negotiations
* are being conducled to implement the agreement.

_ -Then, an historic peace treaty between Jordan and Israel was signed on 26th October
1994, ending 46 years of conflict. In the wake of this peace: lreaty, Jordan established
diplomatic relalions with Israel on 27th November 1994, becoming the second Arab state after
Egypt to have a peace accord with Israel.

It's been officially announced thal Syria is holding talks with Israel with the aim of
paving the way for the resunption of direct bifateral peace negotiations, which were
suspended in February 1994, Peace talks between Israel and Lebanon appear to be stalled
while Lebanon waits for progres on the Israeli-Syrian track. - Thus, Israel has s:gned peace
- treaties and agreements or holds official contacts with all its bordering countries.

During the month of }anuarf 1995, there were tw‘o suimmits between Jordan and Egypt
in Agaba and belween Jordan and the PLO in Amman.

In the Agaba summit both countries pledged to develop Jordanian-Egyptian ties and
to work lowards reconcitiation among Arab states. [t is understood that Jordanian-Egyplian
relations will return to their previous level in terms of cooperauon coodination and joint
action for the benefit of the Arab Nations. -

_ In the Amuman summit 'it was reported that a gé'nei'al agreement on political
cooperation and seven other agreements related to specific sectors were signed by Jordan
and. the PLO. These involved economic cooperation, trade transport commumcat;ons'

_educat:on, information and banking and monetary affairs. :

© On the economic front too, there have been developments in line: wnh the progress of
the Middle East peace process.

_ In October 1994, the Middle East-North ~ Africa economic summit was held in-
Casabtanca, with the participation of representatives from some 60 countries and more than:
1,000 businessmen.

It was reported that there were proposals from ‘the participating countries, ndtably the
creation of .a Middle East development bank and joint development projects in the region.

Jordan presented 121 development projects valued at $18,000 million in such sectors as
agriculture, energy, environment, health, human-resources, industry, transport, telecommunica-
tion, tourism and water. It is said that all the projects involve cooperation among iwo or
more countries, :



The Middle East's largest ever economic conference was held in Amman at the end of
October 1995. Some 2,000 governmient officials, business execulives and financiers from some
60 countries altended the three-day Middle East-North Africa  Economic Summit. The
Amman summit issued a declaration calling for the establishment of the regional development
bank by the end of October 1997. '

4.42 Futureé Situation in the Middle East

Forecasting or charting the future course of events, regaidless of whether the matter
is political, economic or social, is an arena where 'policy makers and “economists have
somewhat difficult tasks to envisage short-term, medium-terin or long-term picliires. This
is the case with future siluation in the Middle East which has been rapidly changing as the
days pass. What was considered as a remote possibilily a few years ago has become a
reality today. News of today quickly fades into the past.

The future situation in the Middle East will largely depend on the following elements.
- The Middle East peace process currently taking place.
- The U.N. sanctions against Iraq being enforced.

- Implementation of an interim agreement between Israel and the Palestinian Liberation
organization on self-rule in the Gaza and the West Bank,

- Realization of joint development projects in the region.
Each of the above elements is described hereunder.,

- 1) Weighing favorable and region and assessing pros and cons on the peace accords
- signed recently belween the regional countries, one can at least agree that there will
~ be no setbacks in the Middle Fast peace process and the region is moving steadily -
towards  peace-sceking environments, though there have been ‘sporadic acts of |
_violence in somie places.

CA peace lreaty hlone can not bring about the prosperity and improvement of living
“conditions of the people in the region concerned. Pedce will have to yield its
dividend which is made possible by means of economic developments in various
fields.

~ To this end there are and will be more national and regional economic development
. and cooperation in the Middle Fast countries. :

While there is lillle possibility of world-wide war, econoniic: contests or so-called
rade wars -are emerging nowadays. In facl, many countries are seeking inter-
economic blocks and trade alfiances in order to cope with changes and to keep an
advantageous position in today's world as observed by forming regional economic
blocks such as European Union (EU), North African Free Trade Agreement {NAFTA)
and, to a lesser degree, Asian Pacific Economic Conference (APEC) etc.

Applying this trend to the Middle East region, the so-called "Mideasler‘n Market”
could possibly be formed by Jordan, Israel, Syria, Lebanon and Palestinians in the



initial stage and later expanded into a pan-Arab economic market through the
inclusion other Arab Stales on a bigger scale once there is a comprehensive
seltlement in the Middle East peace process.

Such an economic block, however, may not bring about an increase in lrade volume

- among the fegional countries and is not beneficial to global trade if its economic
activity is confined within its territory. Therefore, it is likely that any economic
block would build bridges with other blocks to further increase the trade volume
on a wider scale,

2) One must not forget ‘the most important single commodity in world trade : oil.
The Middle East is the largest oil producer, and as such is able to control the world
market by limiting production.

Many industrialized counlries continue to rely on oil supply from the Middle East,
of which only Saudi Arabia and Iraq are thought to be capable of supplyihg much
of the increase in demand. In future the demand for oil might increase as a result
of the peace process. '

The accompanying rise in oil prices would benefit not only oil producing countries,
but the entire Middle East region, invigorating economic activilies and crealing an -
‘economic boom. :

“After the 1990 invasion of Kuwait, the U.N. Security Council imposed an oil
embargo on Iraq which is still in force. Apart from the causes for the embargo, -
there has been a negalive impact nof only on Iraq and its people but on
neighboring areas, When a relatively big economy like lraq is banned from
exporting oil and importing nécessary products, international trade volumes decrease
and nearby counlries involved in the cargo traffic route are adversely affected.

Prior to the invasion, oil and cargo were imported and exported through the routes -

of jordan, Syrra or Turkey besides Iraq s own porls.

Sooner or laler however, the oil em‘oargo will be’ h[ted as a result of perlodtc
reviews by the U.N. Security Council with Iraq fulfilling its obligations impased in
the previous resolutions and the world will see the resumption of oil ﬂow from
]raql oil fields.

3) Jordan is not indifferent to the progress of Israel-PLO negotiations on Palestinian
self-rule, since they share a border, and have kept close relations in the moves of
people, money, goods and services for a long time through mltural and rehgsous_
ties. :

In case there are disturbances and social wirest in' the self-ruled territories due to.

the increased number of unemployed and delay in improving the m[rastruclure
- Jordan-is likely to be adversely affected.

There are massive human problems caused to both jordan and Israel by the conflict
‘in the Middle East. ‘It Is hoped the matter is evéntually resolved by the parties
concerned without causing a negative impact on Jordan,

The Palestinian authorily was handed responsibility for further civil powers covering
taxatioin and health on December "1, 1994 in addition to’ education, tourism and



social welfare, completing the process.

At the time of signing an interim -agreement belween Israel and the PLO in
September 1993, internationl committee pledged financial aid to the Gaza and West
Bank areas to boost the living standard of the Palestinian people and improve the
infrastructure.  Despite such pledges, it is said that actual disbursement of the aid
funds has not fully arrived to theé areas, presumably owing to the lack of proper
accounting system for receiving aid funds on the part of the PLO.

Unless or until the Palestinians are relived from hardships and sufferings, the
situation will not be improved. In this sense, the donors’ financial assistance is
needed quickly to bring stability and prosperity to the areas.

When political, economic or living surroundings change, people living therein may
welcome the changes or reject them depending on the ‘convenience and status quo
of each people. This is the case of Palestinans who have been living under the
Israel occupation for a long time and now facing new surroundings. - It is natural
that it may take some time for them to adapt themselves to the new environment.

4) Under the treaty of peace between the State of Israel and the Hashemite Kingdom'
of Jordan, both parties are to promote economic cooperation between them, as wel
as within the framework of wider regional economic cooperation, Jordan agreed to
enter into negotiations soon on arrangemenis that would enable the joint develop-
ment of the towns of Aqaba and Eilat with regard to such maiters ‘as joint tourism
development, joint customs posts, free trade zone, cooperation in aviation, prevention
of pollution, maritime matter, police, customs and health cooperation,

If these projects are implemented, the area will see more economic activilies
involving a large volume of cargo, goods and services, improve infrastruchire and
" enhance the living standards of the people,

443 Political and Economic Scenarios in Jordan

. . ‘This section is intended to focus on how future situation in the Middle East would
~ affect the rote and function of the port of Aqaba and the Jordanian economy as a whole.

In this connection, three (3) scenarios are formulated by as pre-conditions for the
Master Plan selecting the Case 1, Case 5 and Case 2 from among the alternatives shown in
the Table, which reflect the pictures of the possible fulure developments in the region
_resulting from the two main factors that will have an impact on the course of events in the
future; the Middle East peace process and the U.N. sanctions on Iraq.

_ When looking at a situation or making a judgement, one tends to take eilher an
* optimistic view or pessimistic view. Results will lean to one side depending on the
“viewpoint. In the case of political and economic forecasts, this tendency may be even more
-prondunced, - Most probably the answer or natural outcome lies in between. Bearing in
‘mind this tendency, three scenarics are prepared as per attachments.

Case 1

Iordan'hés and will have a stab_le- political situation in_the years‘lto come. Even if
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disturbances or social unrest occur in the neighboring areas, Jordan will still be able to enjoy
stability and prosperily through good leadership and sound economic policy. This entails
investing in indusiry and infrastructure using its own funds or by obtaining financial
assistance from foreign countries.

Under a peace treaty with Israel, Jordan is going to implement joint development
projects, some of which are expected to contribiite to the expansion of economic activities
in the region. Economic cooperation belween the two countries will be the mode) for other
bilateral or regional cooperation’ and may possibly lead to the formation of Middle East
~ economic block.

‘One might expect that the UN. economic sanctions on Irag would benefit the port of
Aqaba, but the opposite seems to be the case. Because of the limited economic activilies on
the part of Iraq, overall volume in international trade has been decreased. The volume of
cargo and goods in transit through the port of Aqaba has also been decreased as the figures
show. When the Iraqi economy was in full swing, there was a larger volume of cargo and
~ goods through the port of Aqaba. Therefore, it would be beneficial for the port of Aqaba
to see the lifting of the U.N. sanctions against Iraq. .

What imakés the port of Aqaba so attractive for shipping companies and import-
ers/exporters is its ideal location. It is thus in a position to compete with other ports on
the Mediterrancan and Red Sea coasts for the cargo and goods from the Indian Ocean basin
and the Asian Pacific areas. : '

Competiliw.reness= is not merely measured by overland distances belween' port and
interior destinations. It depends on the operational efficiency of the port, lower port dues,
cheaper labor costs, lower haul-costs and so on. '

As long as the port of Aqaba lakes advantages of these ;;oints, it will keep abreast of
other neighboring ports and stay competitive even if other ports improve their facifilies.

Casé 5

Although there have been strains between Jordan and some Arab countries in the
afteimath of the Gulf crisis, time has healed the differences and relations are back to normal
levels. Jordan keeps friendly relations with all the Arab countries and will act as a pillar
of stability in the Middle East. ' '

Even though there are some voices of concern on the solutions of the Palestinian
refugees and displaced and the status of Jerusalem as results of Middle East conflicts, the
matters are expected to be peacefully settled by the parties concerned. '

* The Social and Economic Development Plan 1993-1997 prepared by the Jordanian
government is a swprisingly - candid report, describing shortcomings and problems which’
must be overcome to achieve the targels and objectives. But on the whole, the Plan is
positive; it is clear that there is a deteimination to overcome the problems and achieve the
objectives. If such determination holds, it will be possible that Jordan will realize steady
economic growth, in which more of the national budget wilt be allocated to the improvement
of social infrastruclure as a peace dividend, with less spending on the military.
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In bilateral relations, economic cooperation between Jordan and Israel and between
- Jordan and the PLO will be promoted in various sectors as agreed in the peace treaty and
agreements. This kind of economic cooperation wil expand to regional ones in which two
or more countries are involved in joint development projects.

With Jordan-Israel establishing an economic cooperation base, a regional economic block
“will evolve on a smaller scale in the initial stage, covering Jordan, lsrael, Egypt Syria,
Lebanon and the PLO.

~ Among’ the joint development projects proposed by Jordan in the 1994 Casablanca
Economic Sumumit, - an Iragi-Jordan crude oil pipeline seems feasible for planning and
subsequent implementation. Once the sanctions on Iraq are eased, the project is expeécted
to be planned.

Where there are a number of projects to be implemented as in the case of Jordan now,
it will be necessary to idenlify the priority of the projects and put one or two into
implementalion at a time because any one of the projects require a huge sum of investment
from the goverament and/or from the foreign countries,

Case 9

‘Despite recent reports that contacts are being made between Israel and Syria which will
pave the way for the resumption of bilateral peace negotiations, this Israeli-Syrian track seems
to be of an on-agaln off-again nalure, while Israeli-Lebanon track appears to be waiting for
progress of the former track.

While Syria is demanding the return of the Golan Heights, Israel is asking for security
arrangements. How to break the stalemate is the crucial point, and a breakthrough has not
. yet been made.

Israeli-Palestinians Lrack is'making progress in some sedors but it is frequently mterrmpted
1_ by acts of wolence '

Recent summit in Cairo by the leaders of Egypt, Jordan, Israel and the PLO is reported
. to have focused on Palestinian-Israeli peace process. Breaking the deadlock on such matters
-+ as Israeli withdrawal from the occupied areas, election of the Palestinian Council members,
the expansion of self-rule areas; and ending settiement work in the occupied area was high
on the agenda. '

However, this will take time and a period of cold peace will remain for some time to
‘come.  Until the Israeli-Palestinian relations make headway, genuine peace may not be on
“the horizon of the Midddle East.

-~ To help accelerate  the lIsraeli-Palestinian track of the peace process, ‘it will be
indispensable to have aid funds from the donors’ countries flow into the West Bank of Gaza
area’ for improvement of social infrastructures and creation of jobs so as to enable the
Palestinian people to enjoy fruits of the peace on their side,



Meanwhile, as long as the U.N, sanctions on Iraq remain unchanged, regional economy
wilt continue to be stagnant and thereby bring about decrease in volume of cargo traffic for
the port of Aqaba and of export of Jordanian products to Iraq. - Under such cifstmstances,
joint development projects will be implemented at a slow pace and be limited to the
Aqaba/Eilat area.

Table 4.4.1 Alternatives leading to Scenarios

sToreach a comprehensive
settlement.

«Atiain political stability in region,

ePeace treaty to be signed
between Isracl and
neighboring nations.

sPeaceful co-existence in region.

+To progress steadily.

peace realy

between Tsrael and
‘Syria/Lebanon to be
ncgoliated.
wPalestinian sclf-rule to

sFollowing Egypt and Jordan,

+To make slow progress
but no setback in peace
Process.

sTiplomatic contacts to be
undenway between Israel
and other Arsb countsies.

Tobelifted completely

invigoreted over entice
region.
+Jordan enjoys foreign
investment to its industy -
and infrastractuses.
»Volume of cergo and goods traffic
to be incréased at Agqaba port.
+Changés likely in cargoe/

Case 1

passenger flow to and from Jordan.

on Jordan economy.
Jordan to yield peace
dividend from domestic
economic achievement.
sPort facilitics at Agaba
to be improved.
vGradua} changes tikely
in cargo/passenger How
to and from Jordan
Case 2

Sanctions be extended to other
onraq aeas.
+Economic aétivities to be +(Give favorable impact sJordam-frag crude od pipeline to

be planned.

sAmount of peace dividend
dilfers by each nation's
stability and economic
development. '

s Port facilities at Agaba to
be improved

Case 3

To be eased or
partially dified

- JeGive a stimulus to Jordanian

€eonomy.
sExport of mineral products and
imporl of
consumer goods 1o be
increased through port of
Agaba.
eJordan-Irag crude oil
pipeling to be constucted.
«Changes hikely in cargo/
passenger flow to and
from Jordan.

Case 4

oTrade block to be formed
on a smaller scale by
Jordan, Syria, Lebanon,
PLO and lsracl.

sMore national budget.
to be allocated on
improvemert of
infrastructure. | .

eJordan-lrag enide o1}
pipeline to be planned
Gradual changes bikely

and from Jordan
Case 5

i carga f assenger flow to |

«Jordan-PLO economie
coperation, trade, .
transpost, communication
and banking efc. lobe
cbserved.

sEven limited o)} C\pO(t h-elpa
reactivate regional
economy and has favorable
nmpactc-n Yordan.

Case 6

To remain status quo

sLimited volume of carged
good raflic between
Jordan and fraq through
poit of Aqaba. -

+Development of
AqabaFilat acea to be
implemented.

«Construction of Jordan-
lsrvel-Egypt highway to
be executed.

+Changes likely incarga/
passenger flow to and from Jordan

Case 7

sEconomic relations
between Jordan and
Iseae! to be promoted.

sDevelopment of Agaba /

parily implemented.
vGradual changes Iikely

in cargo / passenger

tlow to aad from Jordan.

Carze 8

Etlat area to be planned and -

+Regional econcmy to
remain stagnant.

+AqQaba/Eilal cargo end
passenger facilities to be
constractad.

+Oif refinery in Aqaba to
be planned.

Case 9
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Table 4.4.2 Scenarlo ¢ Case 1

Up to Year 2000

“Up to Year 2010

ment in -

‘infrastructure.

Middle Peace treaty between lsrael and A peimaneit seftiement is achieved and
East Syria/lebanon is signed. “peaceful co-existence is observed in the regior]
Peace Implementation of agreement on Palestinian Middle East economic block is fornmed
p self-ule progresses toward full autonomy. " arhong regional countries to consotidate
racess S ) s . .
Negotiations between lsrael and other Arab economic basé and enter intg mutual
| countries are in progress. vooperation wilh other trade blocks.
U.N. Gil embargo is hifted. Oit embargo is lifted.
Sanctions Iraq returns to world oil market. Iraq emerges | As a regional cconomiic power with large
I as large market tor preducts, market, Irag's resumption of oil export
against o :
o Volume of cargo traffic between Jordan and brings about favorable impact on Jordan and
Iraq P . . L
_ Iraqis increased for both ways. entire regional economy.
Ecenomie | With political and social stability, Jordan Privatization of industry produces some
i ) cveldp- enjoys foreign investment inits industry and fruits. Export industries gain competitiveness

Development of rural areas succeeds to a

certain degree.

Jordan
Iniple men- Cohslmclio'n o_l' a highway c',omiecting Jordan Highway constiuction is completed.
tatl with Israel and Egypt is in progress. Development of Jordan Rift Valley is
tation of _ H15.1N progre _ P y
Joint Construction of Iragi-Jordan ciude oil - underway. .
Devel .| pipeline is commenced. Amman-Aqaba railway is under construction
evelop- '
ment
Projects
Roles and | To play a larger role both in regional and To assuftie an intportant role in international
F“ netions | internationsl trade for both ways as center trade as Easlérn gate and distribution center
of Port 0 r port and distribulion center in the whole in the whole East Mediterranean economic
Aqaba © § North Red Sea area. block.
qaba

Hinterland: Jordan, Israel, East Egypt,
Northern Saudia Arabia, Palestine (W.B) -

and lraq.

Hintertand: Jordan, Israel, Egypt, Northem
Saudi Arabia, Palestine, Iraq, Syria and

Lebanon,

__2'0__



‘Table 4.4.3 .Scenario : Case 5

Up to Year 2000

Up to Year 2010

ment in

growth, higher préductivily,

social/economic and adminisirative reform,

Middle Direct or indirect contacts between Istacl and | Peace treaty between Israel and neighboring
East SyriasLebanon are continued. counlries is signed or under negeliations.
Peace Palestinian National Authority's self-rule area | Inter-Arab relations retum to their previous
o is extenided and receives aid finds from level in terms of cooperation and coordination
Process . o ,
international donor countries.
U.N. Qil embargo is partially lifted and Iraq Oil embargo is lifted.
Sanctions resumes oil export lo pay debts and import Iraq is regaining an influential position in
. essential commodities/goods. OPEC and invigorates wider economic
agrinst :
L The U.N. Security Council is to meet activity in the region.
waqg- o
1 periodical to review the sanctions. {Latest Increase in regional and international trade
was in April 95) is expected in tenns of value and volume,
Economic | The1993-1997 ceonomic and social More national budgel is allocated lo
| Develop- developrient plan resulted in sustainable domestic development projects as peace

dividend with less military spending,.

Economy is full-grown and ready to expand

Jordan - o . . .
Steady fow of foreign investment is towards wader horizon.
maintained.
Iniplemen- A highway linking Jerdan, Israet and Some joint projects m AqabéfEilat area

tation of

Egypt is under planning and construction

-has parlially commenced.

are initiated.

The gbv‘envne.nl idcnll'nies i)rimity of .

Joint . . oo ) : .
D : 1 An Iragi-Jordanian crude oil pipeline isunder | projects and begins implementation
evelop- : : :
P study, accordingly.
ment
Projects
Roles and To play an increased role in international trade, | To serve as ceater port and distribution
Functions servin.g not only Jordan but pari of | center in the whole Nerth Red S-;a area,
of Port of neighboring countries as transshipment and Hinterland: Jordan, Israel, East Egypt,
A b | transit porl. ' Northem Saudi Arabja, Palestine {West
qaba :

Hinterland: Jordan, isréel, East Egypt,
Northern Saudi Arabia, Palestine (W.B) and
[raq.

Bank) and Iraq.




Table 44.4 Scenario :

Case 9

meat in

Up to Year 2000 Up to Year 2010
Middle Peace treaty between [srzel and Egypt (1979) [ Istael-SyriafLebanon tracks make progress.
East and Jordan (1994) and interrim agreement on | No war but cotd peace is observed in the
Peace Palestinian self-rule between [srael and PLO | region,
o (1993) are signed. Aid from donor countries helps improve
Process lsrae]-S}ﬁa{Lébanon tracks make slow infrastructure in West Bank and Gaza.
PrOgiess for bilateral peacé talks.
U.N. Oil embargo is not lified. As long a5 oi} embargo remains enforced,
Sanctions Unless cased or partially lifted sanctions there is little posibility of invigorating the
against continue to have negalive impact on Jordan economic aclivity in the region.
Iraq and the region. Jordan's eéxports to fraq remain
insignificant.
Economic With starce natoral msourcés., shortage of Govemment continues lo méke heavy
Develop- waler and lack of investment fund in the . in\'estment in infrastructuce sectors -

country, Jordan faces difficulity in canrying

oult planned schemes unless a betler climate

(elec!n'éily, drinking water, telephone, road, |f

mineral resources, transport).

Fuonctions
of Port of
Aqaba

Jordan .
‘ for foreign inveslment emerges, or Each sector overcomes problems and
enhancement of technological skitls for achieves objectives.

the people and improve[ﬁent of products

i quality for expoﬁ take place.
Implemen- | Anoil refinery willbe planned in Agaba, Jordan-Israel joint investment will be
'm'ﬁd“ of | Construction of lragi-Jordanian crude oit partially executed. _
Jo.in:t | pipeline’ will be _Cohsidered, pending the Aqaba-Eilat free economic area will be
: resumption of Iraqgi o1l export. partially executed.
Develop- E . . . .

Palestine economic zone will beé established Jordan-lIsrael-Egypt high way is under
ment with Jordan's suppoit to the West Bank area. | planning. :
];)"Oj ect Cargofpassenger facilitics are constructed,

at Aqabd'and Eilat.
Roles ailll To i)l aya reialiveiy minor role in’in(emalion:_al To act as a vnigue port in Jordan and as l!

trade, serving largely Jordan in its export and
import,

Hinterland : Jordan, Israc, Palestine (part of

distribistion center in limited Norih Red Sea
area,

Hinterland Jorﬁan,ls'rael, Northern Saudi

West Bank) and lraq.

Arabia, Palestine (West Bank) and Iraq.



4.5 Demand Forecast
451 Introduction

Demand forecast shall be carried out through a deep analysis of port activities.
Generally speaking, there are lwo types of methods to eslimate fulure port traffic: a
macroscopic ‘démand forecast and a microscopic demand forecast. In the former method,
future traffic is estimated by using socio-economic indicators on the basis of correlation
analysis. On the other hand, future traffic can be estimated by directly summarizing each
fulure cargo volume respectively on the basis of fulure consumption,

In case of the port of Agaba, the hinter!aﬁd' is not only limited ‘to J;)rdan but also
includes other Arab countries. Each country has a-different indicator, so the demand forecast
of the port of Agaba is not easy.

Present political and economic siluations of the Middle East Region are not stable. So
the Study Team and the counterparts selected three scenarios [Case 1, 5 and 9) in order to
adjust planning conditions of the port of Aqaba to the Jordanian situation in each stage.

The demand forecast is outlined in Fi'gure 45.1.

Socio-Fconomic

1 Futuce _
Framework

[ 11 Setting of Growth Rate of GDP for three Scenarios ~ )

[ 1-2 Sétling of Basic GDPs and Populations of Hinterland

Demand Porecast

| 2 Macroscopic ' 5 II

3 Microscopic : I
Demand Forecast el B

I 3-1 Estimation of Foodsiulf and General Cargo L _J

I 3-2 Egtimation of Industeial Cargo

(1) Development Plan of New Indusiry and Extension Plan
‘of Existing !ndustry :

I 33 Modificalion by Scenario

{1) Pnoy:dton of Cargo Volume to be shifted from/to -
ncsghbonng porls to/from Aqaba : :

and Vehicle

l 4 Bsiima!ion of Passenger ||

" Figure 45.1 Flow of Demand Forecast
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4,52 Fulure Soclo-Fconomic Framework

Referring to "the Economic and Social Development Plan 1993-1997(by  MOP)*
(hereinafter referred to as "the Five Year Plan 1993-1997°) and "Peace and the Jordanian
Feoriomy(by the World Bank)® (hereinafter referred to as "the World Bank's report’), two
types of development plans were proposed, each with different GDP. growth rates. The Five
Year Plan 1993-1997 proposed a GDP growth rate of 6% per anhum at 1991 prices. On the
other hand, the World Bank's report expected an average GDP g,rowlh rate of 6.8% per
annum during 1993-2003.

‘After these two reports had been aulhorized, the Peace Treaty -between Jordan and
Isracl was signed and many prajects entered the preliminary stage. On October 1994, Jordan
submitted many projects ‘at the Casablanca Economi¢ Surmmit, The implementation of these
projects would have various implications for Jordan and especiatly ‘Agaba. Jordanian projects
consisted of 121 projects by 10 groups. Among the many proposed projects, 35 projects that
influence port activities were also selected.

On the olher hand, UN sanctions on Iraq are likely to be lifted sooner or tater, which
would have a huge impact on the Jordanian economy. So the Team and counterparts shall
estimate higher growth rate of GDP than former two rates stich as 8%, 9% or 10%. As of
now the Study Team proposed Growth rates of GDP provisionally as follows:

~ Year : 1993-2000 2001-2005 2006-2010
High Case : 8.5 % 9.0 % 85 %
Middle Case : 7.5 % 85 % 8.0 %
Low Case : 6.0 % 6.0 % 6.0 %

‘Jordanian GDPs are estimated as follows(unit:million JDs):

' Year o 1993 2000 2005 2010 - 2010/1993

High Case 1359 6,365 9794 14727 41
Middle Case ~:13596 5966 8,971 13,181 3.7

Low Case - :. 3,59 5,407 7,236 9,683 2.7

k Ioi’dalmi_an GDPs per capita are estimated as follows{unitjDs):

“Year o 1993 - 2000 2005 2010
High Case . 866 1,31 1,647 2,203

- Middle Case : 866 1,153 1,509 1,971
Low Case : 866 1,045 1,217 1,448

The lhree scenarios have independent growth rate of GDP correspondmg to economic
“aclivity “in Jordan. The Israel- Jordan peace treaty has been signed and this will lead
‘eventually to economic growth, but other peace treaties between Israel and other Arab
countries will not have a huge effect on the Jordanian economy. Jordanian and Iraqgi promote
joint projects that have a large effect on Jordan economy, $o the growth rate of Jordanian
GDP will be affected when sanctions on Iraq are lifted. Corresponding to the level of lraql
sanctions, growth rates of GDP of high, middle and low cases are apphcd to the previous
three scenarios. Peace treaties between Israel and Arab countries have a large effect on
shipping route of European-American cargoes, because free traffic access between Israel and
Jordan is available only by peace of whole Mid-East Region. Relations between political and
economic scenarios and Jordanian economy and port actmty of Aqaba are shown in Table
45.1, _
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Table 4.5.1

Political Scenarlos, Jordanian Economy and Port Activity

M:d East peace | ! Comprehenswe

Iraq TN prooess: settlement Steady Slow
sanction T~ | progress progress
Total lifting of Case 1 Case 2 Case 3
Iraq sanction Free traffic Conditional Restricted
Access in ~Access in Access in
Mid-East

L]
|
3
]
)
[]
{
! Mid-East
1
1
i
¥
[}
]
]

High growth

High growth

Mid-East

High growth

______________________ jrateof GDP_  rateof GDP raeof GBF .
Partial hflmg of 1 Case 4 Case 5 Case 6
Iraq sanction ! Free traffic Conditional Restricted
i Access in Acoess in Access in
Mid-East Mid-East Mid-East
Middle growth Middie growth Middle growth
_______________________ ratleof GDP  rate of GDP e of ODF .
Lifting of Case 7 Case 8 Case 9
Iraq sanction Free traffic Conditional - Restricted
in slatus quo Access in Access in Access in
Mid-East Mid-East Mid-East .
Low grc')w:lh Low growth Low growlh
______________ rate of GDP rate of GDP rate of GDP.

453 mmerlan'd -

Both the expansaon and reduction of the hinterland can be considered. Namely, when

large—mzed container vessels call at Aqaba danty, Agaba port is a hub port and hintertand
‘expands not on‘ly to Arab countries but also to East Africa; On the other hand, from: a
pessimistic ‘point of view, easy land. access between Israel and Jordan- lraq: m!roduces
expansion of hinterland of Israeli ports which are facing the Mednterranean Sea

In this step, hinterfand of the port of Agaba is decided only by the distance belween
a port and users,

Population of Jordan, hinterland of Aqaba and that of Israeli Medaterranean ports are
eshmated as follows: : '

Jordan 4,152,000 5, 173000 5946000 6686000
‘Hinterland of Agaba (16%): 3,503,000 4,364,000 5017 000 5,641,000
Hintertand of Mediterr. (84%): 649,000 809000 929,000 1,045,000

Hinterland of Agaba includes ‘Aqaba, Ma'an, Fafiela, Karak and Balga Northern
governorate including Madaba and western governorate including Zarga belong to hinterland
- of Israeli Mediterranean’ ports in case. of western cargo.

g5



454 Macroscopic Demand Forecast

In general, the cargo volume has a close relation with the social and economic indices
of the country. The available social and economic indices in Jordan are population{1972-1993)
and GDP(1983-1993). In 1980s the cargo volume indicates large fluctuation by Iragi transit
cargo. S0 long term data are effective for the study. Therefore, fulure cargo volume is
estimated by utilizing population and Christian year,

1) Correlation between port cargs volume{V) and population(P)

V= 5052 x P - 3387 {R=0646) _
where, V : port cargo volume ( thousand tons )
P . population ( thousand )

2) Extrapolatibn of historical lrend of cargo volume
V = 444 = Y - 870000 (R=0.848)
where, V : port cargo volume { thousand tons }

Y : Christian year

The total cargo volume of the port of Aqaba in the future is estimated usmg the above
equation in relation to population and Christian year. The results are shown in Figure 452,
a summary of which is given below.

Table 4.5.2 Future Cargo Volume by Macroscopic Forecast

_______________ (unit; {on)
oo Year by Population by Ch’JS"a“_ZE“i" -
1993 ' 11,634,000 11,634,000
- 2000 ' - 22,745,000 17,516,000
12005 26,650,000 - 19,736,000
2010 30,388,000 ‘ -2 956000'
) PORT OF AGABA
o FUTRE CARDD YOLEE (HILLTOH 1) S
30 . P
: E:Qk o
ol
. ;_3_‘,

'Io T T
:sT 1955' 976”” "lsaG”TT”'ie'gﬁ iaai”'%oob""”'éoiu
1975 1 2005
—- hetupl TOTAL - < Esti. by POPULAYION - - Esti. l:y YEAR

Figure 4.5.2 Future Cargo Volume by Microscopic Demand Forecast



455 Microscopic Demand Forecast
(1) General
1] Grduping of port cargo

There are 25 kinds of Jordanian imported cargoes, 8 kinds of imported transit cargoes
and 9 kinds of exported cargoes in the statistics of PC. Considering the trend of cargo
volurne, several kinds of cargoes were selected as objects of projection. Names of projected
cargo are listed in Table 45.3.

Table 4.5.3 Cargo List to be projected

Name import Export
Local buik Grain Phosphate
' Vegetable oil ; Fertilizer
" Rice -+ -Phosphoric Acid
Livestock - Dead Sea Products
Sulfur Potash
~ Liguid amumonia Chemical oil -
Qil{thermal plant) Cement
Mineral/Chemical oil
Local general cargo ~ Break bulk * Break bulk
. Container . Container
Transit ' Rice o Rice
' Vegetable Qit - '
Livestock : '
Break bulk ~ Break bulk
_ -+ Container . : Oil ;
Ellat transit - S T Phosphate
' o P ‘ Potash

2} Parameter of cargo forecast

Cargo volume will be estimated by GDP, populatlon or mdustnal development plan.
Usually foodstulff correlates to populatlon and consumer goods are reflected in GDP.
Generally speaking industrial products are also reflected in GDP but each mdustnal product
is’ projected using production plan of its producer.

Port cargo by commedity is 'estimaled by following index fable,
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Table 4.54 Port Cargo aud its Index

Commodity _lt_\dexr N Base data

Foodstuff 1 Population Average consumption
Grain per capita _
Lovegetable Ol e D previous 10 years

Foodstuff 2 Project Plan
Rice
O OOK et i et

General cargo Pépulation | Average 10 years
Break bulk ‘Growth rate of GDP Average 5 years
Conltainer

Industrial cargo 1 Project plan
Phosphate ' and world market
Sulfur -~
Liquid ammonta
Fertilizer
Phosphoric Acid

~ Potash
Dead Sea products
Oil {thermal plant)
Cement =

Industrial cargo 2 - GDP, Project Plan =~ ‘Average 5 years
Mineral/Chemical oil :

*Transit Cargo 1 ~ Project Plan
‘Rice ' ' and Regional market
‘Vegetable Oil ‘
. Livestock ‘

Transit Cargo 2 . . . GDPs of Arab countries
Break bulk . Iraq sanction and

© Container . Mid-East peace treaty
Qil{lragi oil) .

Passenger on ferry

Vehicle on ferry

: ('2) Future cargo volume
. 1) Foodstuff 1

Future cargo volume is estimated by average constmaption volume per capita. In this
sludy, average of ten years'{1984-1993} per capila consumption is checked for use as base
data. But in 1988 characteristic of cargo volume is thought to be irregular, so base data are
calculated except cargo volume in 1988. The same volume of cargo is applied to the three
scenarios.
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Table 4.5.5 Foodstuff in 2010

Average year 2010

cargo vol gc&ulallon
___________________ per capita 6636000
Grain 300 kg/capita 2,010,000 ton
Vegetable oil 25 170,000

2) Foodstuif 2

Local oonswnpllon of Rice and Livestock is estimated by project plan of xmporlera.
Fulure volume of Rice is computed as bulk cargo at 115,000 tons, that is almost half of
estimated import volume of Rice in 2010. Also, Livestock is forecasted from increasing of
population and project plan of imporlers at 40,000 tons.

3) General cargo

General cargo usually consists of consumer goods and unspecnf:ed goods. This cargo
is transported as break bulk, conlainer and small bulk cargoes. This cargo includes sugar,
frozen cargo, rice(in bag), forages, tea, cattle, sesame, coffee, potato, timber, tires, government
goods, fertitizer, car, cement, cartridge, construction material, steel & iron and others.

Generally speaking, thé ratio of container cargo to whole general cargo is growing as
volume and value of cargo increase, Trend of containerization can be calculated by using
logistic curve. Container cargo | ratios of imported local cargoes at the port of Agaba in 1980,
' 1985, 1990 and 1993 were 9%, 22%, 21% and 22% respectively. Ultimate container ratio of -
general cargo is ‘calculated at 70%. The estimated future container cargo ratio is 59% in 2010.

Tab!e 4.5.6 Generalt Cargo ln 2010 correlated to [’opulation

Average cargo vol . year %%(1}0 populallon

________________________________ per capita . 6686000 ~
_Eelzeia'_.fﬁr_s_e_l}fm&tf‘_’ ______ ???.53_/_9%131{3__-___--H!_QQ%SP?J?}\_ _________

General cargo 2-Import™ 160 kg/cap:ta ' 1069000 ton
Sugar, Frozen cargo, ‘ S
Rice, Flour, Other 1

Note: Other 1 includes Forages, Tea, Caltle Sesame Coffee, Potato.
1) means containerizable cargo hmport]

Table 457 General Cargo in 2010 corretated to GoP

Average : year 2010° .,
cargo volume o, Case 5 ‘Case 9
e LIR) S (<37 ____. (x27) ..
General cargo 3-Import ;
Steel&ivon' : 332,000 ton 1,358,000 1,216,000 893,000
Other 27 91,100 373,000 334,000 245,000
‘Construction material etc, 3,560 15,000 13,000 10,000
General cargo 4-Export , :
General cargo ' - 112,000 . 413,000 370,000 272,000

(112,000 x Multiplay F. » 0.9)

Note Other 2 includes Timber, Tyres, Goverment goods, Fertilizer, Car, Cement, Cartridges.
© 1) means containerizable cargo {import}.
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Table 4.5.8 Genei'al: Cargo in 2010 (Industrial Cargo)

" Average year 2010

cargo vol Case 1 Case 5 Case 9

General cargo 5-Export
Industrial and products
(Dead Sea Products, Salt, others)
(2300 x 09 = 0.15 x 0.9}

0 279,000 279,00 279,000

~ Some portions of container cargo shall be shifted from the port of Aqgaba to Israeli
Mediterranean port according fo the progress of Mid-East peace treaty.

4) Industrial cargo
Industrial cargo is related to development plans of port users. PC suggésted the study
team future cargo volumes in Table 45.9. Future industrial cargo volume is evaluated with

due consideration of world market condition and feasibility of thé project.

Table 4.59 Future Port Cargo estimated by the Ports Corporation

_ Import _ Export _
Year 1993 1997 200 - 2010 | 198 199 2000 2010
Total | 5253 11580 13011 17,010 6381 15759 19,119 24,560
Grains ' 1,745 . 2000 - 2200 2500 - e - -
Rice . - 200 231 330 _- 200 23] 330
Bagged Cargo 639 700 770 1,000 - - - -
JIPMC & JFI : 354 910 1310 18%0| 3977 7200 9450 12600
* Phosphate - - - -| 358 6000 7000 9,000
DAP - - - - - 600 600 800
' NPK - - . - . 150 800 1,300
“Sulfur - - - 700 1,000 1,400 - - - -
‘1iq. Ammonia - 210 310 490 - - Co- -
_Phos. Acid : - : - 450 . 1,050 1,500
Arab Potash - . - - 1452 3900 - 14200 - 4500
Potash : - - - - 1,452 2200 2,200 2,200
Salt : i - : - - - 1,000 1,000 1,000
Dead Sea products - - - - - 500 800 1,000
1[ Others - - - - - 200 200 300
PPower Station - - 720 720 720 - - - -
Cement - - - - 695 1,343 1,629 2500
Livestock - 40 50 0| - - - . -
Steel/ Iron . 406 6090 800 1,000 - - - -
Car/Vehicle & Tire . 65 100 130 200 - . - -
Vegetable 0il 244 2723 400 - - - -
Chemical ol - 263 300 500 - 100 150 250
(Solvochem Holland) o ] ’ : B
Others - 1800 5775 6200 . 8000 57 3016 3459 4410
General Cargo 1,793 2,000 2,000 2,000 102 803 879 1,000
Transhipment - - - 1 20 2 3
“Pransit - 3775 4000 5000 28 2000 2,300 3000
Re-Export ; - - - - % B 60 T8
Others{Emp.Con.étc) 7 . . . 100 150 200 300 |



)

<)

d)

. e.}
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g)

Phosphate

The export volume of phosphate has been rapidly decreasing since 1990
because of less consumption in East Euwrope and heightened competition.
Phosphate consumplion is, however, estimated to increase in response to world
population growth.

Table 4510 Future Demand of Phosphale

Year 1990 2010 _
World population  5,266,007,000 - 6,944,433,000
Phosphatefexport} 4,874,000 ton 6,400,000 ton

Fertilizer

© Export volume in 1993 was 410,000 tons. Future volume of signed projects is

counted as additional volume in 2010. Total export volumes of DAP, NPK and
phosphoric acid are estimated as 800,000, 1,300,000 and 1,500,000 tons respeclive-

ly.

Potash -

" Future consumption is projected to increase in accordance with production
~schedule. Future export volume is estimated as 2,200,000 tons, which is in
" agreement with the PC projection. :

Sulfur, liquid arumonia

‘Raw materiat of ferhl:zer cargo volumes of sulfur and lxquld ammoma are
~estimated at 1,400,000 and 490000 tons, :

v Dead Sea Products

According to the project plan port cargo volume is expected at 1200000 lons_
from production of industrial salt.

Oil {thermal plant}

lmport of 720,000 tons of oni is planned for Aqaba ihermal power plant
Cement

Cement industry is an import substitutéd industry and is not an export orienled |
industry. So, the balance of domestic consumption in annual production volume
(4 million tons) is to be exported. So, the exported volume is expected at

200,000 tons in Case 1, 700,000 tons in Case 5 and 1,200,000 tons in Case 9
respectively. '
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h) Mineral oil/Chemical oil

Mineral oil/chemical oif is expected using growth rate of GDP and project plan
as following Table:

Year 1993 2010 2010 2010
Case 1 Case 5 Case 9

Minetal /Chemnical oxi[:mport) 240,000 1,000,000 890,000 650,000

‘Chemical oil{import} 500,000 500,000 500,000
Chemical oil{export) 250,000 250,000 250,000
Mineral oil{import} 500,000 393,000 - 150,000

e e ko B kR L . e A e e A e e e e e e e T e M R M S Al A L A e

Industrial cargo Estimated volume
Import Exportt
Phosphate o : 6,400,000
Sulfur 1,400,000
Liquid ammonia 490,000 B
Fertilizer 2,100,000
Phosphoric acid . 1,500,000
Potash ' ' 2,200,000
Dead Sea Products : : 1,200,000
Oil{thermal plant) 720,000

Cement S 200,000-700,000-1,200,000
v (Case 1}[Case 5)[Case 9}

5) Transit Cargo 1 Rroe Vegetable oil and Lwestock

These oommodltles has no stable trend in Aqgaba Port actwlly Future volume is
estimated by projects plan of importers. In case of Rice, cargo handling of import and
export aclivities is executed by Aqaba Packing Co, and limited to Mo'ta floating berth.
Other two commodities are imported by a few importers. So, considering their business plan
and projected volume by PC, 630,000 tons of Rice, 230,000 tons of Vegetable Oil and 70,000
tons of Livestock are recogmzed as future cargo volume in 2010.

(3) Modifying cargo volume by Soenano
1) IsraelJordan joint projects

Commencernent of Israel-Jordan joint projects will resuit in a large demand for
constraction materials such as cement; steel & iron, and so on. Based on peak volumes in
1982, 1,000,000 tons of cement and 440,00 tons of steel & iron will be necessary to satisfy
this demand for Case 1. Therefore, cement will decrease export volume and steel & iron
will increase import volume, In cases of Case 5 and Case 9, 50% and 0% of volume of
Case 1 are estimaled respediively.
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Table 4,512 Additional Consumption by Israel-Jordan Project

e A8 = o = i AR R A = TR M W T T A SR e = e e tm o e e an e ol = e e ek e L e R M T e e e e

e Casel Cased Case 9
Adaditional consumption{cement) 1,000,000 ton 500,000 ton 0 ton
Additional consumption(steel&iron) 440,000 ton 220,000 ton 0 ton

2) Transit cargo 2

According to the statistics, in 1989 [raqi transit import Cargo reached 6,087,000 tons
In 1992, annual volume reached 1,959,000 tons, equal to 102
kg /capita. Historical transit cargo volunies of other countries are shown in Table 4.5.13.

equal to 333 kg/capila.

Table 4.5.13 Transit Catgd Volume

Country 1978 1985 1989 1992 1994 2010
Case 1
cargo volume (ton} ,
Iraq 117,901 3,969,212 3,087,125 1,959,465 193,891 1,720,000
Syria 508 na. 35 1,53 1,239 0
Saudi Arabia - . 78012 24358 34,798 7769 ' 136,473 210,000
Lebanon 14,659 428 . 232 4,512 6,100 -0
Kuwait 620 6,770 19,647 29,867 31,625 50,600
Yemen 613 na.’ 2,171 3,441 .. 455 0
U.AE. na. - 4375 780 13011 . 16444 . 20,000
Others 1,354 2,527 10980 3918 1,491 0
Total 133667 4,007,670~ 6,162,848 2,093,544 = 387,668 2,000,000
per capita cargo volume {kg) ; ‘
iraq v 250 333 0 - -9 53
Syria 0.1 0 - 00 01 01 0
Saudi Arabia 9 2 "2 -5 8 7
Lebanon 5 0.1 0.1 2 2 1
Kuwait 1 4 10 15 18 20
Yemen 01 ¢ 0.2 0.3 00 0
"UAE. 0 3 5 -8 9 10

“Transit cargo consists of contamer cargo and break bulk cargo. Considering historical
trend of container cargo, a ratio of container cargo is set at 25%, 20% and 16% of whole -
transit import cargo by Case 1, Case 5 and Case 9 mspective!y And Transit export cargo is
set at 10% of whole import cargo. ‘
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Table 4.5.14  Transit Cargo by Type

_________________ Casel ~ Case§ ~~~ Case9
Transit container{import}{$1} 500,000 tons 200,000 tons 80,000 tons
Transit break bulk{import) 1,500,000 800,000 420,000
Transit break bulk{export) 200,000 100,000 50,000

Note: ($1) is referred in estimation of Empty container.

3) Aqaba-Eilat Free Trade Zone(AEFTZ)

Aqaba-Eilat Free Trade Zone (AEFTZ) is assumed to be established on Israel-Jordan
border. Number of employees is expected to be 5000, that is just half of the existing
Amman Industrial Estate. Total cargo volume is assumed to be 10,000 TEU in Case 1. Cargo
volumes of Case 5 and Case 9 are assumed to be 50% and 0% of Case 1 respectively. Two
thirds of cargo are imported, and one third of cargo is exported. If cargo weight of TEU is
assumed as 11 tons, cargo volume is estimated as follows:

Table 4.5.15 Aqaba-Eilat FTZ

e Case 1 Case5 .. . Case9 ____
“Import container 70,000 ton 40,000 ton 0 ton
__Export container 40,000 20,000 0

- 4) Traqi oil export

- Implementation of Traqi oil export project is expected in accordance with lifting of lraqi
sanctions, Maximum exporting volume is projected at 1 million barrels per day. In this study,'
working ‘ratio is assumed as 065 and total annual volume is set at 34,000,000
tons(0.160*10°m?/ day*0. 9tons/m"360days*0 65). In cases of Case 5 and Case 9, this project is.
: thought to be poslponed

5) Shlflmg import container cargo

According to Figure 2.4.6, share of western container cargo to whole container cargo
is about 50%. Considering population of hinterland{refer to 4.5.3 Hinterland) and economic
© potential, 80% of western cargo is projected to have a benefit through Israeli Mediterranean
port instead of the port of Aqaba. Therefore 40% of computed container cargo shall be
shifted from Agaba lo Mediterranean ports in Case 1. In case of Case 9, this kind of
economic benefit is not consideréd, and no container cargo shall be shifted. In case of Case
5, 20% of compuled container cargo is thought to be shifted.
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Table 4.5.16 Shifting Container Cargo (Import)

_________________________________________________________ Case 1 __Case 5 _____Case
Total break bulk cargo(#1} 4,745,000 4,343,000 3,711,000
{refer to Tables 456, 457 & 4.5.20 break bulk) ‘

Container cargo{#2} 2,800,000 2,563,000 2,190,000
(0.59 < (#1))

Shifted container(#3} 1,120,000 510,000 0
(04 or 0.2 = #2) - :

Remainc)d container{#4) 1,680,000 2,050,000 2,190,000
(#2 - 43 _

Container cargo{#5} 79,000 ‘40,000 0
{Aqgaba-Eilat FTZ) _ : :
'(l‘otal cgntamer(lmport]{#é} 1,750,000 2,090,000 2,190,000
#4 + #5) :

6} Shifling of export butk cargo

Along the Israeli-Jordanian border, industrial railway will carry phosphate, potash and
‘dead sea products. Starling point of railway is the Dead Sea and arriving point is Aqaba.
Both Israeli and Jordanian products wilt be transported. In cases of Case 1 and Case 5, this
project will be carried. out. Export volumes of Israeli phosphate and potash are estimated

using data obtained at the port of Eilat and the same multiplying faclor{=1.52) of Jordanian
potash. ‘

Table 4.5.17 Industrial Carge shifted from Eilat

Year 1993 _ 12010
Case 1 Case 5 Case 9
Israeli phosphate 640,000 :970,000 970,000 S0
Israeli polash : 650,000 990,000 . 920,000 - 0

7) Volume of emply container ' SR

Current export container is almost empty. In the future, loaded container is expected
to increase in volume depend on growth of GDP. Number of emptly container can be

obtained by computing the difference between 1mport and export- as shown in followmg
Table, :
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Table 4.5.18 Enipty Container

Import container($1+#6) 2,250,000 2,200,000 2,270,000
(refer to Tables 4.5,14 & 4.5.16) -

Export container 70,000 70,000 60,000
(10% of General cargo) _

Export container 40,000 20,000 0
(refer to Table 4.5.15} _ o
Difference of volume{@i} 2,140,000 2,200,000 2,210,000 -
Empty container 390,000 400,000 400,000
(@1/11 < 2)

8) Results of modification by scenario
Final estimated cargo volume in 2010 is shown on Table 45.19,

Table 4.5.19 Results of Modification by Scenario

_________________________________________ Case| . . LKaseS Case?d
Israel-Jordan joint project S
Cement{export) : 1,500,000 2,000,000 - 2,500,000
Steel&ironf{import} : 1,798,000 1,436,000 893,000
Transit cargoftotal) 2,200,000 1,100,000 550,000
Container(import} - 500,000 200,000 80,000
© Break bulk{import) = : - 1,500,000 - 800,000 - - 420,000
Break bulk{export) . | . 200,000 100,000 50,000
Aqaba-Eilat Free Trade'Zone = _ _
- Container{import) S 70000 40,000 0
Container{export) ' 40,000 20,000 0
iraqi oil export : '
- Oillimport) : 0 720,000 720,000
" Oilfexport] - 34,000,000 0 0
- Modified container cargo - ' . N
" Loaded{import) 17,500,000 2,090,000 2,190,000
Volume of empty container :
Empty{export) 390,000 400,000 400,000

9} Future cargo valumes in 2010 and 2000

Fulure cargo volume in 2010 is summarized in Tables 4.520, 4.5.21, 45.22 by trade.



Table 4.5.20 Futuze Port Carge in 2018 - Import

{unil : thousand tons)

AQABA | _Anport .
Year 1993 © 2010 ¢ 2010 i 2010 |
Modified | CASE-1 | CASE-S : CASE-9 |
I BULX : § ;
O | GRAIN 1,300 2,0100 2,010: 2,010
C | RICE{(50%of¥hole) 104 115 115 115
A | VEGETABLE OIL 174 : 110 : 170 110
LIVESTOCK 25 0 40 : 10
PHOSPHATE _ : : : '
SULFER 210: 1,400 1,400 1,400
L1Q. AMMONTA 130 490 490 490
FERTILIZER(SOLID) : : i
PHOSPHORIC ACID(LIQUID)
POTASH
DEAD SEA -PRODUCTS : : :
01L(CRUDE OIL, FUEL OIL) : 0! 120 120
MINERAL/CHEMICAL 01}, 240 1,000 850 650
{AVE#9-93): s 5
CEMENT i
SUB TOTAL : 2,188 5,225: 5,835: 5,595
. [PENERAL CARGO P b ;
BREAK BULK ] 1580 1,950 1,780 1,520
CONTAINER C870: 0 LS0: 2,080 2,190
LOCAL LOADED CONTAINER ©O1,680 0 2,080 2,180
AQABA FREE Z0NE . ‘ § T 00
OTHERS(EMPTY {. etc. ) o : :
SUB TOTAL 21800 3,700 3,870 - 3,710
T | RICE{in BULK} i Po330: 0 - 330 - 330
R | VEGETABLE OIL - ? i 280 230 1. 230
A | LIVESTOCK : SRR R SRR [ R
N | BREAK BOLX - ‘ 1,260 . 1,800 - 800 420
S | CONTAINER : 20 : 500 200: 80|
I MEWMNLNHNU P : .
T . ‘ i
SUB T0TAL 1,280 0 2,630 1,630 1,130
"BULK
PHOSPHATE
*| POTASH -
SUB T0TAL
__GRAND TOTAL L 5,613 11,555 11,3357 10,435 |

NOTE1GENERAL CARGO includes following cargoes;
(SUGAR) . (FROZEN CARGO) (RiCE)
(PORAGES, TEA, CATILE, SESAME, COFFEE, POTATO)
(TIMBER. TYRES, GOV.GOODS; FERTILIZER,: CAR, CEMENT, CARTRIDGE)
(CONST. MAT.) . (STEEL&IRON) {OTHERS)
- NOTE2:Cargo volumes of TRNSIT RICE, VEGETABLE OIL and LIVESTOCK
' in 1293 are not available.
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Table 4,52t

Future Port Cargo in 2010 - Export

=% Z > =4

. : __{unit : thousand tons)
AQABA . Export - :
Year 1883 0 2000 i 2010 ¢ 2010
B Modificd | CASE-1 | CASE-5 . CASE-9
T é : ;
o [craln ;
¢ |rice : :
A | YEGETABLE OIL : i
L' | LIVESTOCK o : L
PHOSPHATE 3,510 6,400 6,400 0 5,400
SULFER ; : :
L1Q. AVMIONTA :
FERTILIZER(SOLID) 4107 2,100 2,100 2,100
PHOSPHORIC ACID(LIQUID) : 1,500 0 1,500 1, 500
POTASH L4500  2,2000 2,200 2,200
DEAD SFA PRODUCES ; 1,200 1,200 1,209
OIL(CRUDE 1L, FUEL OIL) o g
HINERAL/CHENMICAL 0IL 250 250 250
CEMENT 700 | 200 7000 1,200
" SUB TOTAL 6,130 ¢ 13,8507 14,350 T12,3%0
GENERAL CARGO : i :
BREAK BULK 160 : 890 : 650 | 550
| CONTAINER 100 500 : 480 ¢ 460
LOCAL LOADED CONTAINER 10 C i 60
AQABA FREE ZONE {0 20 ; ]
OTHERS (EMPTY C.ete. ) -390 £00 ¢ 400
" SUB TOTAL 2500 L1807 hL140 0 1010
RICE(in BULK) T a0 soo: 300
VEGETABLE 0IL T |
LIVESTOCK i ; ;
BREAY BULX G200 100 50
CONTAINER ~ = RN :
QIL{CREDE OIL, FUEL OIL) i 34,000
"SUB TOTAL i30T a0 350
E ik : :
I | PHOSPHATE 970 : 970 ¢
L | poTask 990 990
1A :
T SUB TOTAL 1,960 1,360
| GRAND TOTAL 6.390 1 51,500 17,850 15, 210

" NOTE1:GENERAL CARGO includes following cargoes;

{SUGAR)

{FROZEN CARGO)

(FORAGES, TEA, CATTLE, SESAMS, COFFEE, POTATO)
(TIMBER, - TYRES, GOV.GOODS, FERTILIZER, CAR, CEMENT; 'CARIRIDGE)

© (CONST. MAT.)

(STEELEIRON)

(RICE}

(OTHERS)

NOTEZ2:Cargo volumes of TRNSIT RICE, VBGETABLE 0IL and L!VESTOCK '
in 1993 are not available,




Table 4.5.22 Future Port Cargo in 2010 - Total

{unit : thousand tens)

-3 e T

AQABA . Total
Year 1993 ¢ 2010 ¢ 2010 2010
— | Modified | CASE-1 | CASE-§ [ CASE~9
L UK ; 5 ;
O | GRAIN 1,300 2,010 2,010: 2010
C | RICE 104 : 1S : 115 15
A | YEGETABLE OIL 17 170 170 170
L | LIVESTOCK 28 A0 40 40
PHOSPHATE 3,570 6,400  §,400: 6,400
SULFER 210 1,400 1,400 1,400
LIQ. AMMONIA - 130 490 490 480
FERTIL{ZER(SOLID) aHo: 2,100 2,100: 2,100
PHOSPHORIC ACID{LIQUID) ©1,500: 1,500 1,500
POTASH 1,450 2,200 2,200 2,200
DEAD SEA PRODUCTS P 1,200:  1,2000 1,200
OIL(CRUDE OIL, FUEL OIL) : : 720 : 120
BINERAL/CHEMICAL OIL 240 1,250 1,140 900 |-
-| CEMENT 700 200 700 1,200
SUB TOTAL 8,318 : 19,075 20,185 20,445
GENERAL CARGO : - : P
BREAX BULK L740 . 2,640 . 2,430: 2,070
CONTAINER _ N 670 0 ¢ 2,250 . 2,580 2,650
LOCAL LOADED OONTAINER- POLIse: 21200 ¢ 2,250
AQABA FREE ZONE : 1e: 80 .
- OTHERS{EMPTY C.efc.) © T30 400 400
SUB TOTAL TV 24100 4,880 05,0100 4,720
T | RICE(in BULK) - S 6300 0 1B630% 630
R | VEGETABLE OIL Sl 230 230F o230
A | LIVESTOCK S 0 W 0
N | BREAK BUEK- . ,260: 1,7001 . 900% - 470
S | CONTAINER ol 5000 0 2008 - 80
1 | OIL{CRUDE OiL, FUEL OIL) :|: . . i "34,000: . . i
T e : '
"SUB TOTAL 1,280 0 37,130 2,030 1,480
ULK o T
PHOSPHATE | P 8Tl 970
POTASH. i 880F  9%0
SUB TOTAL : CC1,960 0 1,960 ¢
| | GRAND TOTAL, 12,003 | 63,055: 29,185 26,645

NOTEL :GENERAL CARGO includes following ¢argoes;
(SUGAR) (FROZEN CARGO) - {RICE)
'(FORAGES, TEA, CATILE, SESAME, COFFEE, POTATO)
" (TIMBER, TYRES, COV.GOODS, FERTILIZER, CAR, CEMENT., CARTRIDGE)
~ (CONST.MAT.) (STEEL&IRON) " {OTHERS)
KOTE2:Cargo volunes of TRNSIT RICE, VEGETABLE 011 and LIVESTOCK
in 1933 are not available.

-39



4.5.6 Passenger and Vehicle Forecast

The completion of the Jordan-Israel-Egypt coastal highway will have either a positive
or negative impact on vehicle and passenger traffic of the port of Agaba depending on one's
viewpoint. This highway may result in less passengers and less trucks because they can use
the highway from Aqaba to Nuweiba in half the time by ferry. However, the number of
trucks may remain the same as at present because ferry trip gives drivers a short rest during
long distance lransport or saves tax-charge by Israeli customs. Also’ the Israeli government
does not appreciate many passengers passing Eifat without staying.

In this sludy, buses ‘registered with the Israeli government are assuried to have
permission to pass Eilat with ease in Case 1.

Regarding foreign tourists, a foreign passenger ship will call at Eilat because of a basic
agreement belween Jordan and Israel.

Future passenger and vehicle are estimated using GDP of hmterland Growth rate of
GDP of Mid-East is projected at 4.5% because the Worsld Bank Report forecasts that the
growth rate of GDP of this area is 4.5% during 1992-2002(refer to "Global Economic Prospects
and the Developing Countries”).

Number of Egyptian workers in East Arab countries is estunated in the following
table(Table 4.5.24).

Table 4.5.23 - Passenger and Vehicle Traffic in 2010

e Year ] 1993 ______2010____
Passenger 1,247,167 2,600,000
"Vehicle - 113,462 240,000

1993 2019
estimated estimated

S L SO s Case 1 _______ Case 5 __ Case 9___
. Iraq - . . 500,000 3,250,000 - 2,125,000 500,000
: Olher Arab Countnes ] ‘ 3400000 3,250,000 3,250,000 3,250,000

Total ' _ 3,900,000 6,500,000 5375000 3,750,000
" Ferry passenger(30% of workers) 1,170,00 _

Ferry passenger(40% of workers) ¥ Base (2,600,000) 2,150,000 1,500,000

_ _ _ : Actual 960,000 .
No. of vehicle- . - 113,462 240,000 200,000 140,000

-~ Most Egypnans travel by land. Only 240,000 vehrcles were carried on ferry. Total fercy
: passenger equals 960,000 (4 persons per vehicle). :

2} Case-5
‘Most Egyptian tourists use fercy boat. Basic numberbf passenger and vehicle shall be

modified according to the scenario. In cases of Case 5 and Case 9, unemployment in Iraq
is pronounced due to sanctions. Number of vehicle is in proportion to. nunber of passenger.



46 Required Port Facilities and Equipment

Required port facilities and equipment for the Master Plans are determined in
accordance with the selected scenarios (Case 1, 5 and 9).

461 Functional Allotment of Port Activities

The port of Aqaba currently. handles many kind of cargoes and already has a lot of
port facilities and equipment. Before examining required port facililies and equipment at the
target year, 2010, allotment and capacily of the existing port facilities and equipment should
be evaluated. In this section, existing functional allotment will be reviewed first and then
the conceptualization of the Master Plans will be examined. Evaluation of port capacity will
be made later.

Main Porl: Phosphate, Grain, Break bulk cargoes (General cargoes) are major cargoes
“to be handled. Almost all administrative depariments including marine control center
are located here, There is also a water basin for tug boats and barges to be moared
and maintenance or repair shops for small working crafts or cargo handling equipment.

Container Port: Four separate port facilities exist: Container/Ro-Ro berth, passenger .
berth (Yarmouk], floating berth for rice {Mo'ta) and dolphin berth for cement (Mosh).
“The latter (wo berths are used exclusively by companies which have their own factory
or storage area at the land side behind the berth.

Industrial Port: Three separate port facilities exist: dolphin berth for fertilizer products, -
malerials and potash, tanker berth for oil and chemical product and small quay for
livestock mainly to be unloaded. Each berth, in particular, dolphin berth (JFLE and -
JELW) and tanker berth (Oil Jetty), is used exclusively. Small quay for livestock is
officially named JFL.1 but goes by the name of "Timber Berth” because it was related
to the timber processing product project. There is a warehouse for timber at the land
area just behind the JFL1 berth, JFLE and JFLW are owned by The Ports Corporatien -
but operated by a private company named Jordan Phosphate Mine Co. A project lo
incréase fertilizer production is presently ongoing while another similar project is being
discussed by organizations concerned. ' L

Major problems related to the existing functional allotment of ‘port’ activities are as
follows; ' :

1) Dust pollution caused by handling phosphate needs to be minimized to preserve the
environment of the urban area near the port and to allow for tourism development of .
the Gulf of Aqaba. The best solution is to relocate phosphate handling facilities. From
a practical viewpoint, however, this might prove difficult. The Ports Corporation has

~ atready. set up the choke feeders at the outlet of the cargo loading equipment into
ships at the Phosphate B berth so as to prevent dust diffusion during discharging. In
addition, efforts to fusther reduce dust are being made. If phosphate is axported at
another place (the industrial port is the most proper site}, a large amount of money
would be required to replace and renew the berth, storage and cargo handling system.
Considering the budgetary constraint, relevant organizations will have to depend upon
foreign aid in order to acquire the necessary funds. In a-practical sense, then, it is
thought that replacement of phosphate berth together with related facilities. and
equipment will not be completed by the target year, 2010.



2) It is somelimes said that ihe location of the passeniger terminal is inconvenient for
movement: 1o and from the ceniral cily of Agaba. In parlicular, when many tourists
stay at hotels and then use ferry boats to move between Agaba and Nuweiba, it may
be better for the passenger terminal to be located closer to the ‘city. Almost all
passengers, however, are migrants, of which about 90 % are presently Egyptian. They
are lransit passengers. Their origin or destination place usually differs from Aqaba city
s0 that they seldom stay in Aqaba. This lype of passenger movement through the port
‘of Agaba will not change in fulure because the steamship route offers cheap fares.
In this context, the present location of the existing passenger terminal can be justified
by the foilowing reasons:

a) Passenger términal does not nécessarily need to be located near the central city
because passengers rarely eénter the city for extended periods. Most of them
move through Aqaba city as quickly -as possible before or after boarding ferry
boats. Sometimes they do not enter the city at all.

b) Procedures necessary to cross borders such as customs réquire space. Offices
related to these procedures usually require isofated areas due 16 their jobs.
Taking into account that most users are foreign migranis, it is understandable to
place those offices apart from the central city.

¢} A large number of vehicles are carried together with passengers. ™ In order to
smoothly handle many cars, large parking areas aré required. Considering the
tepography in Agaba, it is difficult to secure appropriate: places near the city
‘where movement ‘of vehicles would not negatively influencé the city's
~environment.

Taking the above - into consnderahon, it is belter to retain the existing passenger
terminal. - This helps to minimize construction cost for implementation of the Master
Plan by making the best use of two modern passenger halls which were erected just -
over ten years ago, in 1933.

‘ 5 lt is said that there is another problem in terms of the passenger terminal layout. The
distance belween the passenger halls and the berths is over 540 m, rather long, so that it
is tiresome for passengers to move to/from the halls, in particular, during the hot season.
This problem will be examined later in the section *Proposed Master Plan®.

“There are no other serious problems. All other port facilities are located at the most
convenient site near storage or factories. Taking some typical examples, JFLE, JFLW, Mo'ta
and Mosh berth with related factories and storage ‘are found just behind the port facilities.
Such a location is the most reasonable for their activities. In other words, it can be
" recognized that those port facilities constitute parts of their factory.  Therefore, ‘those port
- facilities should be retained as far as the production activities will be continued as they are
‘ or they are to be increased.

As a result, the functional allotment at the target year, 2010, is basically thought to be
the same as the existing one.

In the next section, capacily of individual port facilities will be evaluated referring to
the alloiment of port activities menlioned here.

) 40—



4,62 Maealhods of Capacity Evaluation

Evaluation of Present Capacity

As mentioned in the above 4.6.1, the Port of Aqaba consisls of Main port, Container
Port and Industrial Port. Each port is currently operaling smoothly by using its equipment
and facilities to accommodate various kinds of calling vessels and cargoes.

It is necessary to review the preseni port capacity due lo increased number of vessels
and cargo volume expected on route to the target year.

What follows is an evaluation of present port capacity.
{1} Main Porl

This port is currently dealing with genéral cargo, grain, phosphate, vegetable oil and
bunkering. '

1) Berths

Acceptable maximum draft of calling vessels in Berth No.l to 7 is now 130
meters al Berth No.3, otherwise it is 14.4 meters at Phosphate Berth B, Nowadays
many Panamax bulk carriers with draft more than 13 meters are calling at this port
“to discharge grain and go alongside at Berth No.3 about one meter apart. from berth
by inlaying Yokoharna fenders in between berih front and vessel side in order to gain
increased depth. Some of such vessels are obliged to shilt from Berth No.3 to Berth
No.l after decreasing their dralt by discharging parts of grain, because Berth No.l is
specified for MOS ( Ministry of Supply ) grain vessels and can accept vessels with
maximum draft 10.8 meters, : ‘ : :

In view of efficient poit management, these operations are u.npracti:cal.' ‘Berth
assigned for Panamax carrier such as grain carrier should be deepened up to minus
14 meters to ensure available draft of 13 meters at all limes wilhout shifting.

In the target year, 2010, size of ca'llihg.vess‘els will I:}eoonw;e}_undoubtedly "Ia.rger '
than at present to meet the increased cargo volume. b ' ‘ s

2) Storage Facilities

There is a paved storage arca of 231,000 squarc meters which consists of the .
closed storage of 40,000 m® including one cold store of 500 m?, the hunger storage of
34,000 m? and the open storage of 207,000 m® As far as capacily is concerned, there
may be sufficient storage space for general cargoes. f A

Cargo storage capacily in the Main Port through the year is 6.84 million MT,
assuming cargo dwelling lime in the port area is 15 days. : :

Cargo occupancy of storage : 50 %

Height of stored cargo ;2 meters

Storage factor : ;1 MT/mé? :
Cargo dwelling time ; 15 days { Figures in 1994 )
Capacity through the year : 6,840 thousands MT
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Meanwhile, some kinds of cargoes are delivered directly on trucks without storage
in the port which makes further additionat capacity, _

Provided that cargo dwelling time could be shorted by one day, overall capacity
could be increased by 7 percent. This is the most important element for the incréase
of cargo storage capac:ty for the fulure.

Regarding Phosphale Berths, Berth B is presently acceptable for large vessels
with draft up to 14.4 meters as mentioned above and Berth A l’or tanker of vegetable
oil with draft up to 11.0 meters.

Phosphate Berth A and B might have sufficient capac:ly even in the !arget year.

[2] Container Port

This port is currently dealing with mainly container ships, ferry boats, bulk cement
“ships and bulk rice ships.’

< Container Terminal >

There are three container berths with 540 meters in length, which can accommodate
calling vessels with up to 14.0 meters draft. Two gantry cranes are available,

Main specifications of the above two gantry cranes;- ( The third generation )

Type of crane; Rope trolley, hinged boom type gantry crane
Rate load; 40 tons under spreader :
Rail span; 18 meters _ . :
Trolley travel; Outreach i 37.250 meters

Backreach “o3 160 meters -

. Total length of trolley ;- 71.25 meters

- Lift above rail ;27 weters

L " Lift under rail ;15 meters
* Speed; ‘Main hoist ( Rated load } ; 35 meters / min
B -+ Main hoist ( Spreader only )'; 75 meters -/ min
' Cross traverse [ All loads ) ; 140 meters / min
Boom hoist ; 5 meters / min
‘Long travel { All loads ) : 140 meters / min

The capacity of container yard through a year is calculated as follows; -
1) Present availabre ground slots;

Yard 1/ 2 - 3000 TEUs, Yard 3 - 705 TEUs, Yard 4 - 800 TEUs Free Zone - 312
TFUs Total available ground slots - 4,817 TEUs (Remark; Yard 4 was reviewed)

2) The condilions of study;
'a) Usable slots
- In Yard 1 / 2: avallable slots for full containers wilh : two tlers are 6000 TEUs.

- In Yard 3: available stots for emply containers with three tiers are 2,115 TEUs.
- In Yard 4: available slots for empty containers with three tiers are 2,400 TEUs.
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i In Free zone: available slots for full containers with two tiers are 624 TEUs.
Total usable slots in Comtainer Tenminal are 11,139 TEUs.
b} Container Dwelling Days in the terminal

- In Case-1: 21 days for full containers ( almost all import }
22 days for emply containers { almost all export )
( Based on 1994 statistics }

- In Case-2: 10 days for full containers
7 days for emply containers
( Expected figures in the target year }

3) The capacity of container storage throtigh the year calculated using the above
conditions '

- In Case-1: 104,000 TEUs for Yard 1 / 2
-34,990 TEUs for Yard 3
39,700 TEUs for Yard 4
110,810 TEUs for Free Zone

“Tolal available capacity for the year 189,500 TEUs:
- In Case-2; 218,400 TEUs for Yard 1 / 2
109,980 TEUs for Yard 3
124,800 TEUs for Yard 4
22,71_0 TEUs for Free Zone
Total capacity for the yea'r 475, 890 TEUs

As -a result of the above study, the capacity of the present container yard in’ the _
terminal is sufficient éven in the target year, prowded lhat contamer dwellmg time oould be
:mproved in Case—2 '

Table 4.6.1 Present Capacuy of Container Storage in Container Tcnmna!

Case-1

Present ' . Available (Container (Cgfmfg;rzwr
Area gﬁ?ﬁfu‘ C{;:}E;a{llger_ ‘Tie{s s!%tg Um Dwelil ng I Days: Dwellmlg Days:
TEU : C ' Fmply*-n] Fmpty-?) :
Yard 1/2: 3,000 Full 2 6,000 104,000 218400 y
_ - Container . o
Yard 3 705 Empty 3 2,115 34,993 109,980
_ . Container ' . . _
Yard 4 800 . Emply 3 2400 39,709 124,800
. : Container ' : . ' o
Free Zone 312 | Rl 2 624 10,816 22,713
L Container _
Total 4817 11,139 189,518 - 475893
TEUs

*  Number of days per year Is 364 days according to PC Calculation Sheet of

Container Duration Average.

_-45._.




But from an operalional point of ‘view, there are lwo serious problems in this terminal
at the present fime. One is the interruption by.the existing main road passing through
between Yard 1./ 4 and Yard 2 / 3 and the other i the difficulty of contairer movement
due to different height { about 10-20 meters } between Yard t / 4 and Yard 2 / 3.

Prior to the target year, 2010, these problems must be solved.

< Ferry Boat Berths { Passenger floating Berth) >
< Bulk cement Berth ( Mushtarak Berth ) >
< Bulk Rice Berth ( Mo'ta floating Berth ) >

These three kinds of berths will function without major investment even in the
target year as far as the size of berlhs concerned. Berthing capacity will be mentioned
later.

(3) Industrial Port
This port consists of Industrial Berths, Oil Jelty and Timber Berth.
< Industrial Berths { JF1 West and East ) >

There are two berths which consist of JFI West aind East nearby southern border
of Jordan with Saudi Arabia. JFI East Berth handles Potash, DAP and Phosphoric Acid
to be loaded and, Liquid Ammonia and Fuel to be discharged. JFI West Berth handles
Potash and DAP in bulk to be loaded and Sulfur in bulk to be discharged. PC owns -
these berths including port facility connected with the industrial factories ( JPMC and
APC ) up to Tower 3 and jPMC are currently in charge of cargo handling operation
in these berths. : :

Acmrdmg to the JPMC mformatmn the deslgned capac:ty of cargo handlmg
equipment for each cargo is as follows

- For Polash and DAP ;g 1,500 tons / H
. For Sulfur =~ ;. 500 ‘tons / H
" For Liquid Ammonia ;680 tons / H
. For. Phosphoric Acid ;- 560 tons / H

Currently the productivily of cargo handling operation in these berths is séx_'iously
low, especially sulfur operation. First of all, these operations must be improved for
the future increment of cargo volume,

< Ol Jetty >

" Curréntly . small amounts of chemical oil and mineral oil are handled’ for
- Solvochem Holland B.V.
If the resumption of Iragi oil export into this oountry through pipe line has a
favorable impact after oil embargo is lifted, it will be definitely required to construct
-a big oil tanker terminal.
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< Timber Berth >

JFI 1 Berth is’ known as Ihe Timber Berth. In 1994, more than 250 livestock
vessels called at this berth. This berth is suilable for such vessels as well as smali
conventiona! vessels due to shallow depth { vessel available draft up to 6.8 meters).

By the target year, 2010, it will be required to enfarge this berth because large
sized vessels of live stock and general cargo shall be assigned here.

Method of Fuiure Capacity Evaltiatiosl

In order to ascertain the maximum possnble capacity in the target year, 2010, for the
Port of Agaba, the following various conditions specified in this port will be considered.

- Generally, berth productwnty depends on commodities to be handled, size and type
of vessel to berth, cargo handling equipment to be used, cargo handling system to
be applied and working conditions.

- Cargo working days per year is assimed to be 351 days excluding two national
‘holidays and one day per month for the maintenance of cargo equipment and
facililies.

- Cargo workmg hours per day is assumed to be 18 hours including 16:hours for day
“and night shifts and two hours overtime, and 24 hours at specialized berths like
phosphate Berth, Oil Tanker Berth Industrial Berths and, so on.

- Maximum berth occupancy is assumed to be 70 %.

Studies have been conducted on fo!lowmg major kmds of cargo consldermg the
above conditions.

(1) Phosphate
1) Srze ancl cargo volume per vesse! to be loaded

Assuming the export volume of phosphate “will be greatly mcreased in l’ulure the size
and cargo volume to be loaded per vessel would become larger than at present. It is
therefore expected that calling vessels in the target year will load average 55000 tons of \
phosphate rock per shipment, while currently larger average volume is around 40,000 tons.

The type of such vessels will become mostly Panamax size or more larger.

2) Handling cargo productivily per day

The following formula is generally adopted.

Qa = Qn x En

Qa ; Actual handling capacity per hour | tons / hour )

On ; Normal or designed capacity per hour ( tons / hour )
En ; Handling efficiency { normally 0.7 ) '



Bp = Qa x Ng
Bp ; Berth productivity { actual handling capacnty } per hour ( tons / hour )
Ng . * Number of handling equipment ( exclusive berth )

* Number of available gangs { non-exclusive berth )

Qd = Bp x Hd x Ew

Qd ; Berth produdtivity { actual handlmg capacuy )} per day { tons / day }
Hd ; Working hours per day

Ew ; Working time efficiency { normally 0.8 }

.By-—deDyxBo
By  Berth productivily { capacity ] per year ( tons / year }
Dy ; Working days per year
Bo Berth occupancy { 0.7 }

Two phosphate Ioaders with choke feeder are installed in Berth B and the loading
capacity of each loader is 2,000 tens per hour. Though loading productivity by these loaders
dépends on the size and lype of vessels and conditions of ‘phosphate stock pile, it wifl be
estimated as 2,500-3000 tons per hour with two loaders. As this berth provides 24 hour
operation, loading productivity per. day would be anticipated to be at least 40,000 tons.

Qa = 2000 tons x 0.7
= 1,400 tons
Bp = 1,400 tons x 2 loaders
2,800 tons
Qd = 2,800 tons x 24 hours x 0.8

© = 53,760 tons / day
3} Nmessary berthing houss other than cargo operation

Required hours other lhan carge operation during vessel berthmg are composed of the
“time for vessel mooring / unmooring and preparation for commencing cargo work / vessels
: sailing after completion of the work. It also includes the time required for clearing the
- documentation of cargoes and vessels entry / leaving. _
 In the case of phosphate Berth B, the above required time should be maximum 3 to
4 hours because of the berth being opened to vessel road and two samie type loaders being
easuly handled.

The required number of berths for exporling phosphate is determined by the above
three factors, 1), 2) and 3) and examined in the next section, 4.6.3.
q) Berth p_rodﬁctivily"per year
'Qd x Dy x Bo
53,760 tons x 351 days x 0.7
13.2 million tons / year

1

' Bp

HI

1

As a result, the berth productivity of Phosphate Berth B is 13.2 million tons per year.

As the forecast cargo volume in the larget year'is 7.37 million tons in Case 1 & 5 and-
6.4 million tons in Case 9, there will be sufficient capacily for exporting phosphate iock as
far as the berth facility is concerned.



(2} Vegetabte Oil in bulk

Chemical tankers currently use Phosphate Berth " A * to discharge vegetable oil such
as palm, corn, tallow and so on and 12 small stowage tanks { 11,500 tons ) are located near
by the berth.

Size of calling chemical tankers is presently from 7,000 DWT to 40,000 DWT, Average
productivity to discharge vegelable oil might be 336 tons per hour due to pipe line capacity.
Assuming working hours will be 24 hours per day, handling productivity per day is 6,450
tons,

Forecast cargo voluine in the target year is 170,000 tons, the same as at present. -But
vessel size will be expected to becoine larger than at present fromi the viewpoint of cost
efficiency. The enlargement of shore facilities stch as storage tanks connected the berth
with pipe line will be considered in order to improve the ‘productivity in future.

(3) Grain

As grain is one of the most important cargoes to be imported to this country and
cargo volume is forecasted to greatly increase in 2010 ( 2.0t million tons ), it is indispensable
to improve productivity. In this connection, grain berth should be deepened up to ininus
14 meters and exclusively used for large gram vessels like Panamax size to come alongside
the berth any time with full load. :

On lhe assumnption that grain berth would be deepened to minus 140 meters, berth
capacity is evaluated as follows;-

1} Average cargo volume per vessel

As cargo volume is increased, size of calling. vessels will become larger and larger.
~Although number of Panamax sized bulkers with full load of nearly 60,000 tons is possibly
" increased, average cargo volume per vessel will be still around 40,000 tOns as there will also
‘be small sized vessels,

2) Handlmg cargo pmductlv:ty per day

_ Total capacity of three ex:stmg unloaders mstalled on Berth 1 is 980 tons per hour
while that of two pneumatic unloaders is 240 tons each and of one mechanical untoader is
500 tons,

Actual productivity of equipment is generatly said to be about 70 % of the capacity.
Provided grain unloading operation would be done by using three unloaders antacapated
procuctivity per hour is 680 tons. :

According to MOS (Ministry of Supply), Berth No.t productwlly is currently restricted
by Uelt conveyor to ‘silos, of which capacity is 720 tons, thus anticipaled produciw:ly per
hour is about 500 tons. As MOS provides 24 hour operalton handimg productivity per day
is 9,600 tons. .

'On the other hand, in case of using seven evacuators exclusively on the vessel with
“seven hatches such as Panamax bulker, anlicipated productivity is 490 tons per hour.
Provided working hours is 18 per day, handling produclivity per day is about 7,000 tons.
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Qal = 720 tons x 0.7 _ _
= 500 tons for three unloaders {Grain Berth)
Qa2 = 100 tons x 0.7
= 70 tons for one evacuator (other than Gram Berth)
Bpl = Qal
= 500 tons per hour (Grain Berth}
Bp2 = Qa2 x 7 units
= 490 tons per hour (other than Grain Berth)
Qdl = 500 tons x 24 x 0.8 .
= 9,600 tons per day [Grain Berth)
" Qd2 = 490 tons x 18 x 08

7,056 tons per day [other than Grain Berth)
3) Necessary berthing hours other than cargo hahdling operation

Preparation for commencing cargo work by using evacuators will take considerable
number of hours because they must be placed on the deck of grain vessel by mobite crane
and later removed when cargo handling is complected.

- Therefore berthing time required other than cargo operalion will take 4 to 5 Hours, but
in case of using. pnewnalic and mechanical unloaders, it will lake less than the above. -

-4} Berth productivity per year
Byl = Qdt x By x Bo

= 9,600 tons x 351 days x 0.7
2358 thousand tons

- By2

QdZ x Dy x Bo
7,056 tons x 351 days X 0?
1.734 mllllon tons

H]

5) Capacity evaluation

: Tamng the forecast cargo volume into consideration, one specialized grain- berth will
be sufficient for grain operation. “While the grain berth is congested, another suitable berth
“should be assigined for the vessel to unload grain by evacuators.
It is necessary to raise cargo handling productivity by improving present grain
unioading operation. :

[4}:General cargo {Break bulk Cargo}

- General cargo m this port is mamly categorized mto bagged cargoes, steel products,
“cars / vehicles, livestock and other general cargo. Bagged cargoes consist of sugar, rice, bean,
coffee, tea, potato and so on. Other general cargo includes frozen cargo, forages, timber,
‘construction malerials and so on, _

Almost all these cargoes are currently handled in the Main Port, otherwise at suitable
berths in the Conlainer Port and the Industrial Port,
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1) Average cargo volume per vessel

Although it is very difficult to forecast average cargo volume per vessel in the target
year due to the various kinds of cargoes, it is possible that it will become larger than at
present. Present average cargo volume from conventional vessel calling at the Main Port is
more than 2,500 tons {unloaded and loaded).

In future, general cargoes are expected to be containerized except bagged cargoes, steel
products, cars / vehicles and live stocks. Therefore, in the target year general cargo will
mainly consist of bagged cargoes and steel products. Even though containerization will
progress in the future, general cargo volume in the target year is forecasted to increase up
to 4.35 million tons in Case 1, 3.3 million in Case 5 and 2.55 million in Case 9.

Considering the above future situation, average cargo volume per vessel is expected to
be about 3,000 - 3,500 tons, depending on the size and lype of calling vessels. Otherwise,
size of general cargo vessels will not change too much compared with the present size,
which i{s average 10,000 DWT, because the cargo volume per vessel is not expected to
change.

2) Handling cargo productivity per day

Handling productivity of bagged cargo and steel products is determmed using the
* following formuta;-

Qd = W x Np x 60/Cy x Ng x Hd x Ew.

Qd ; Handling productivity per day { tons / day )
W ; Unit weight of bag ( 50 kgs )

Np ; Number of bags per lift ( 36 bags )

Cy ; Average time per cycle (2 minutes ]

Ng ; Number of gangs ( 4 gangs )

‘Hd ; Working hours per day ( 18 hours ]

Ew ; Workmg efflcrency { 08 )

* [n case of bagged cargo, handlmg producuvuty per day IS as follows ;

Qd 0.05 tons x 36 bags x 60/2 cycles x 4 gangs :-: 18 hours X 08
= 3,110 tons per day

" * In case of steel products, handling productivity per day is as follows ;

Assuming average weight pef lift is 5 tons, Cy is 5 minutes and Ng is 4 gangs.

I

Qd = 5 tons 'x 60/5 cycles x4 gangs x 18 hours x 08

3456 tons per day

Based on the above, possible handling productivity p.e:_' day will be more than 3,000
tons. ' .

3) Necessary berthing hours other than cargo handling operation

Required berthmg hours other than Cargo operahon for the conventional vessels shoutd
be not more than 3 hotirs because they usually equip their own derricks or cranes and

—_51”



ships crew will serve the arrangement of their equipment for cargo operation, while shore
gangs must prepare necessary cargo gears and machines such as slings, forklifts and so on
before vessel berthing,

4) Capacity of storage facility

As described in the above (1}, storage capacity in the Main Port may be sufficient
even in the target year. - :
The following formula is used to determined storage capacity ;

Mb={AbxRtxWxr)/P

Mb ; Capacity of storage facilities per year [ tons / yeat )

Ab ; Areca of storage facililies [ m? ) _

Rt ; Turnover ratio ( 365 / cargo dwelling days ') { times / year )
W ; Cargo volume per unit area ( tons / m® )

r ; Utilization ratio

P ; Peak ratio

Mb = ( 281,000 x 365/15 x 2 tons x 0.5 ) / 1.3
526 million tons per year

As a result, storage capacily in the Main Port is sufficient for general cargo, even in
Case 1 whtch has the largest cargo volume forecast in all cases.

(5) Industrial producis and raw materials

Industrial products and raw materials handled in JFI West and East Berths consist of
Fertilizer, Potash, Sulfur and Liquid Ammonia.
© The designed capacily of existing cargo handling facilities in these berths is as descnbed
in the above tem { 3 ),

1}-Averagé cargo voli.lme per veSs‘él

' In 1994 average cargo volume per vessel was 13,830 tons for ferl:hzer, 13,350 tons for
potash 13,800 tons for sulfur and 14,000 tons for liquid amonia, accordmg to JPMC report,
" In the target year, 2010, as a huge increase of cargo volume is forecasted due to
industrial development in this country, average cargo volume per shipment will be certainly
increased. Taking the size of berths and kinds of calling vessels into consideration, average
Cargo volume per vessel is expected to be 20,000 tons for all cargoes.
Allhough size of calling vessels depends on cargo volume and kinds of vessels such
as: bulker, tanker and conventional ship, their average size will be 30,000 - 35000 DWT for
l*erhhzer and Potash and 20,000 - 25,000 DWT for Sulfur and Liquid Anunoma

2 Nccessary berthing hours other than cargo handlmg operalion
As far as cargo equipment and facilities are maintained in good order and

- communication between berth operators and related factory is made smoothly, required
berthing hours other than cargo handling operation will be within three hours.
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3} Cargo handling productivity per day

In these berths, 24 hours are available for cargo operation according to JPMC.
Assuming the productivity of existing loaders and unloaders will be able to be improved up
to 70 % of their designed capacities, the following cargo handling productivity will be
anticipated by using the above formula.

a} Ferliiirer and Potash

Qd 1500 tons x 8.7 x 1 unit x 24 hours x 0.8

20,160 tons / day

il

i

b) Sulfur

Qd = 500 tons x 0.7 x 1 unit x 24 hours x 0.8
= 6,720 tons / day

" ¢) Liquid Ammonia

Qd = 680 tons x 0.7 x 1 unit x 24 hours x 0.3
= 9,139 tons / day

d) Phosphoric ‘Acid

Qd = 560 tons x 0.7 x 1 unit x 24 hours X 08
= 7,526 tons / day

~ As a result, the cargo handling equipment and facilities for Sulfur should be :en.!arged
to raise productivity prior to the target year, because sulfur cargo volume in 2010 is
 forecasted more than 6 times compared with that in 1993. :

4) Berth .produc:tivity per year

This is calculated by the above formula, - | ‘; ' G

a) Ferlilizer and Potash |

By = 1,500 tons x 0.7 x 351 days x 0.7 x 24 hours x 038
= 4.9 million tons per year

b) Sulfur '

By = 500 tons x 0.7 x 351 days x 07 x 24 hours x 08

1.65 miillion tons per year

]

¢} Liguid Ammonia

By_ = 680 tons x 0.7 x 351 days x 0.7 x 24 hours x 0.8
= 2.24 niillion tons per year
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d) Phosphorlc Aicd

By = 560 tons x 0.7 x 351 days x 0.7 x 24 hours x 0.8

1.85 million tons per year

As a result, it is considered that in the target year Sulfur and Liquid Ammonia vessels
should be exclusively assignéd for existing JFI West and East Berths, and Fertilizer and
Potash vessels for these 1wo berths and one additional berth which must be constructed near
“the berths. Otherwise, the capdcity of equipment and facilities for Sulfur must be enlarged
“prior to the target year. On the other hand, cargo volume of phosphoric acid will be
increased, though it is currently very low and it is desirable that liquid cargoes such as
Liquid Aminonia and Phosphoric Acid be handled in JFI East Berth even in the target year,
because this berth is equipped wilh the required cargo handling equipment. Therefore an
additionat loader for phosphoric Acid will be required in JFI East Berth by the target year
to raise the handling capacily to the necessary level. Loading of salt, Ma_gﬁesium Oxide,
NPK in bulk and Dead Sea products for export will start by the year 2000 in addition to
the present handling cargoes. Therefore further improvement of equipment and facilities shall
be required. Consequently, it will be proposed to improve following equipment and facitities
by the target year, taking increased cargo volume into consideration.

- Té construct an’ additionat industrial berth (JFI North) in the north existing JFI West
and East Berths including one loader with the capacity of 1,500 tons per hour to handle
DAP, Polash, NPK, Magnesium Oxide, Salt and so on.

.- To install an additional unloader for Sulfur wath the capacity of 500 lons per hour
in ]Fl West Berth. :

In this regard, out existing mechanical unloader for sulfur is chain bucket elevation
systemi and is frequently out of order which results in low productivity. As a complex
unloader equipped with many spare parts is not suitable for this kind of cargo which
corrodes metals, an additional uniocader to be supplied by 2010 must be of simple structure,
Itis recommended that grab system handled by ganlry crane be adOpted for the new sulfur -
: unloader because it is easier to. maintain and more productive than existing mechanical *
‘ unloader .

’ - To install an additional loader for phosphoric Acid with the capacity of 560 tons per
hour in JFl East Berth.

Furlher delalis of these cargoes are descnbed in Chapter 5.4.
(6) O:]
: 01I Jeuy is currently asssgned for small tankers which load or unload fuel oil, mineral
oil and chemical oil in bulk.
" The capacity of oil berth depends on handling cargo volume and also size of calling

vessels In Case 1 of the target year, export volume of ¢rude oil is forecasted as 34 million
tons. In that case, new oil tanker berth {Terminal) must be constructed.

. In this conneclion, it is necessary to determine the optunum size of caﬂmg tankers lo
load 34 million tons of crude oit per year at one exclusive berth.



A theoretical formula which can analyze waiting time of vessel for berlhing is generally

used for this purpose.

{a) Berth capacity per

hour

Table 4.6.2 Tanker Berth Capaclty per Hour

Size of vessel 150,000 | 200,000 | 250,000 | 300,000 | 350,000
, . DWT DWT DWT DWT DWT
Full load efficiency: per 0.9 09 09 09 09
vessel _ _
Berth occupancy 0.7 07 07 0.7 0.7
Working hours per_day: 24 hours | 24 hours 24 hours | 24 hours | 24 hours
Berthing hours other than | 5 hours 6 hours | 7 hours | 7 hours 7 hours
“cargo handling ' : _
Cargo handling efficiency 0.7 0.7 0.7 0.7 07
Maximum allowable 2 days 2 days | 2 days 2 days | 2 days
working days per vessel _
Berth capacity per hour | 6,988 tons | 9,667 tons 12,084 14,501 16,917
L ‘| per hour | per hour | tons per | tons per | tons per
" hour * hour houy
" {b) Berthing days 'pef vessel
Table 4.6.3 Number of Berthing Dayé per oil 'l‘ankér :
Size of vessel | 150,000 | 200,000 | 250,000 | 300,000 | 350,000 |-
N ) DWT .| DWT. DWT "DWT | DWT
Full load efficiency per 0.9 09 09 09 09
vessel 1 '
Number of loading - ! i 1 1 1
facilities S : K oo
Berth capacity per hour | 6,988 9,667 12084 { 145010 | 16917 -
Workiﬁg hour per day. 24 24 24 | 24 24
Cargo handling efficiency 0.7 0.7 L 07 0.7 07
Working days per 1 1 1 1 i
year/365 -
Average berlh days per | 115 days 1.11 - 11 111 1.11
' - vessel ' L
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{c) Vessel waiting days for berth -

Table 4.64 Number of Vessel Waiting Days for Tanker Berth

Cargo volume per 134,000 34,000 24,000 34,000 34,000
year thousand thousand | thousand | thousand | thousand
tons/year | tons/year | tons/year | tons/year | tons/year
‘Size of vessel | 150,000 200,000 | - 250,000 300,000 350,000
DWT DWT DWT DWT DWT
Full toad efficiency 09 09 09 09 0.9
per vessel ‘
Average berth 1.15 days 1.11 1.11 111 R}
days per vessel
Traffic consistency | 0.79 0.57 0.46 038 033
[ Tc)
Average number 0.69 052 0.4i 0.35 10.30
of calling vessels vessels: ' '
per day ( Tv } per day
‘Service days per | 087 days 0.90 0.90 0.90 0.90
berthing vessel ‘per vessel
(Ts) - _
Average number | "4.42 days 1.50‘. | 094 0.69 054"
of vessels waiting :
days _
Average number | . 305 | 078 .| 039 0.24 0.16
of vessels' waiting vessels | o
. for berth

Ty Average number of calting vessels / day

[ Average number of berthing vessels / day )
Tv / Ts

Ts ; 1/
Tc ;

As a result, in this case, although it is better to introduce even larger vessels in order
- to minimize vessel wailing time in the port, possible average size is assumed at 200,000
- DWT, 150,000 DWT will be too small for this case.

{7} Cement

_ “The export volume of cement has been decreasing from 1.3 million tons in 1990 to 563
“thousand tons in 1994, But in the target year, cargo volume is forecasted as 1.5 miltion tons
in Case 1, 2 million tons in Case 5 and 2.5 million tons in Case 9. Currently size of calling
vessels to load cement in bulk at Mushtarak Berth is 7,000 to 15,000 DWT, though some are
more than 25000 DWT. But in the target year, the size is expected to become lfarger, for
instance, 25000 to 30,000 tons, due to the increased volume, and average cargo volume per
vessel is expected to be 20,000 tons.
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As ‘the 'desfgned capacity of one loader is 400 tons per hour, berth capacity ‘is

calculated as follows ;

400 tons x 0.7 x 1 unit x 24 hours x 0.8

Qd =
= 5376 tons / day
By = Qd x 351 days x 0.7
= 1,320 thousands tons / year
As a result, cement berth capacity will be sufficient in all cases.

(8) Livestock
Cargo volume of livestock including transit is forecasted to increase gfeatly, that is &

times in 2010 compared with that of 1994,

JFI-1 Berth will be suitable for this cargo because of its remote location from the town.
On the other hand large sized livestock vessels are assigned for other berths because ils
length and deplh are insufficient and such sized vessels will increase in the near future,
Therefore in the Short-Term Plan, a study is excuted regarding the enlargement of this berth,

which is described in Chapter 5.

{9) Rice
: Imported rice in bulk is disbharged at Mu'ta floating berth by using buckets.
as cargo volume is concerned, forecast cargo volume does not differ from the present volume
of 330 thousand tons. Average size of rice vessels is expected to be 15,000 - 20,000 DWT
and average cargo volume per vessel will be aboul 17,000 tons in the target year,

" As far

 Berth capacity in the target year is determined using the following formula ;-
" In case of bucket operation

500 tons x 0.7 x 24 hours x 0.8
6,720 tons / day

04

i

Qd x 351 days x 07

By
: 1,650 thousand tons / year

Y

As a result, this berth capaaty will be sufhc:ent in all cases.
On the other hand, productivily in case of bagged rice for export is described in the -

above "general cargo”.

{10) Container

As explained in the above ( 2 ) Evaluation of Present Capacitf, present capacity will
be ‘sufficient even in the larget year, provided container dwelling time could be improved.
But two existing problems concerning yard layout must be solved prior to the increase of

container throughput,

Solution of problems is as follows ;
- To remove the public road between Yard 1 & 4 and 2 & 3.

- To level all container marshalmg and stacking yards



After the above problems are solved, new operation system witl be introduced. The
system basically consists of computerization and transfer crane {transtainer) crane system,
because of the following reasons

- Required grand slots can be minimized.

- Safe operalion is expected because the movement flow of transfer crane and tug
master with chassis is usually stable.

- High technical skill to handle transfer crane is not required.

- Cost involved in this system is expected to be relatively low from long term pomt :
of view, because work force and mainterance rate of equipment are small, though
initial investment is large.

- This system is most suitable for comiputerization.

- Existing system which is being operated by straddle carrier, top lifter handler and tug
master with chassis is similar to transfer crane system.

Container Terminal Capacily by means of the above new system is determined as
follows ;-

1) The conditions on the new system
~ a) Forecast container throughput in the target year

Table 4.6.5 Annual Container Throughput in the Target Year

The target year, 2_0.10 o Case 1 Case 5 Case 9

* Full container { TEUs ) | '214,5:-00 © 216,400 21=1,800
Empty container (. TEUs ) .195,000 200,000 | 200,000
Céntainer throughput (: TEUs ) 409,500 416,400 411,8_06

b) Type ‘of transfer crane is assumed as rubber mounted transfer crane. -

- Four stack and one over
- 6 lines for stacking containers and one lane for vehicle traffic between crane legs

¢} Container dwelling days

-~ 10 days for full containers
‘- 7 days for empty confainers

d) Number of container stacks in the yard

- 3 stacks for full containers
- 4 stacks for emply containers

. e) Number of ground slols per stacking block

- 6 lanes x 18 rows - _108 TEUs
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2} Required number of ground slots
Required number of ground slots is calculated by the following formula.

=(My xDwxp)/ Dy
Ml ; Required storage number of container ( TEUs )
My ; Annual container throughput ( TEUs )
Dw ; Average dwelling time ( days')
P ; Peak ratio { 1.3}
Dy ; Working days per year ( days )

=Ml /L
S1 ; Required number of ground slots
L ; Stacking height of containers ( TEUs )

a) Case 1 in the target year

For full container;

MIfl = { 214,500 TEUS x 10 days x 13} / 351 days = 7,945 TEUs
For empty container; .

Mlel = ( 195,000 TEUs x 7 days x 1.3 ) / 351 days = 5,056 TEUs
Sl-1 = MIfl / 3 stacks + Mlel / 4 stacks = 3,911 TEUs

As a result, in Case 1, required ground slots are 3,911 “TEUs.
b) Case 5

For full container 3 MIf5 = 8,015 TEUs

For empty Container ; Mleb = 5,186 TEUs

S1-56 = 3,969 TEUs ‘
As a result, in Case 5, requ'iire'd grc':u'ndj slots are 3,99 TEUs . -
d) Caée_‘)'

For full container : MI9 = 7,845 TEUs .

For empty container ; Mle9 = 5,186 TEUs

S1-9 = 3912 TEUs
As a res‘ul_t, required grbund stoté are 3,912 TEUs
-3) Required stacking blocks i'n the yard

Case 1 : Sk1/ 108 = 36’22 < 37 blocks

Case 5 ; S5 / 108 = 3675 < 37 blocks

Case 9 ; SI-9 / 108 = 36.22 < 37 blocks

As a result, 37 blocks are sufficient in all cases and available storage number of
container is more than 13,200 TEUs in Case 5



4) Berth dimension

Required length of container berth is decided on the basis of larger type of calling
vessels.

The standard type of container vessel is as follows ;

Table 4.6.6 Standard Types of Container Vessel

DWT LOA (meters) Breadth (meters) :Dral;t imelérs) :
16,000 170 230 | 9.0 |
22,000 210 310 100 |
27,000 230 ' 2.2 11.0
35,000 260 22 120

In the target year, the type of conlainer vessel is expected to be mainly 27,000 to 35,000
DWT. In this case, required berth length and depth are estimaled as follows ;-

Berth‘leng.th > { Length of vessel ) + ( Breadth of vessel )
Berth depth . > ( Draft of vessel ) + { 0.5 ~ 1.5 meters )

The.refor'e,'the following berth lengths and depths are re’qdired.-

2 x (260 + 322)

584 meters < 600 meters
120 + 1.0

13 meters

For two 35000 DWT vessels ; Total berth length

Required berth depth

o

~As a resutt, requ:red length ‘of container berlh is 600 meters in total and requtred '
: mlmmum depth is.13 meters in the farget year,
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