463 Required Number of Berths
(1) Method of Determining Berlh Number

Yor planning, various methods are used to determine the required number of berths.
In this Study, a method considering the frequency of ship entry and cargo handling
productivity is used for determining the number of berths where cargoes other than container
~cargo and passenger will be handled.

This method is summarized as follows:

Number of berths = (Tolal number of berthing days} / (Annual number of workable days
X Berth occupancy ralio}

where

- Total number of berthing days:
(Numbér of vessel calls} x {Average berlhmg days per vessel)

- Number of vessel calls:
{Annual cargo volume handled) / {Average cargo volume hand[ed per vessel)

- Average berthing days per vessel:
(Average cargo volume handled per vessel} / [(Average cargo handling
produclivity péer vessel per day] + lNumber of days necessary other than for
cargo handling)

With regard to determining the required number of container berths, a method
considering the cargo handling capacity per berth per year is adopted.

With regard to passenger berth, the required berth number is determined taking into
account the carrying capacity of ferry boats. : ' o

(2} Berth Occupancy Ratio

Accordlng to the UNCTAD report ("Port development A handbook for: planners in
- developing countries"), the bérth occupancy ratio for conventionat genera1 cargo operatlons
should be set so as not to exceed the figures given in Table 4.6.7. - :

" Table 4.6.7 Berth Occupancy Ratio

Number of Berths in | Recommended Maximum '
the Group ' Berth occupancy (%) .
2 80
3 55 i
4 60
5 ] 65
6-10 <70
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Considering competitive situation surroundmg the port of Aqa'oa in future, high berth
occupancy ratio will be required. The present performance is rather good. According to the
statistics of The Ports Corporation, the values of almost all major berths exceeded 70 % from
1990 to 1993, and some were over 80 %. Therefore, 70 % is thought appropriate in this
Study.

{3} Fundamental Conception in Terms of Port Operal'ion
1} Annual number of workable days

. Number of days available for using berths is set at 351 days considering two off:c:al
‘holidays and ‘non-working days due to maintenance of facilities and equipment. . Although
there are currently no non-working days for maintenarice works at all, such works will
become more and more imporlant and take more time in order 1o increase cargo handling
productivity. So it is assumed that ohe day per month will be set aside for maintenance
works. Considering weather conditions in Aqaba, it is thought unnecessary to set non-
working days due to bad weather.

?) Average cargo voluume carried per vessel -

- Generally speaking, when cargo handling volunie is incieased, cargo volume carried per
vessel is also increased so as to save transporlation cost. Here, based on the analysis of
statistics of calling vessels at present and practical projection on increase of cargo lot size
carried per vessel, average cargo volume per vessel at the target year will be assumed by
- different kinds of cargoes.

3} Average cargo handliﬁg produclivity per day by vessel

_ Cargo handling productivity is one of the key factors in making eflicient use of port
* facilities, It is common sense that a more efficient cargo handling system be introduced so
as to realize higher cargo handling produdtivity when cargo volume is increased and carrying
vessel size is enlarged. In addition, the port of Aqgaba requires higher performance because
Lit s expected to play an important role as the transit port, m particular, in the field of
~ container cargo handling. - From the above viewpoint, average cargo handling produclmly
- will be assumed at the targel year, taking into account the present and likely future situation -
“al the port of Aqaba. Productivity levels are rather higher than those at present. Ways to
ensure that these levels are reached will be treated later.

4) The number of days necessary other than for cargo handling
* The necessary’ days' other than for cargo handling (such as vessels’ maneuvering
activities for berthing/deberthing and the procedure for vessels’ entrance/departure) differ
by kind of vessel, vessel size, loading/unloading or cargo handling system. Based on an
analysis of the current siluation,; values at the target year will be set by major commodities.
‘ANl of them are expacted 1o be shortened as much as possible.
: (4) Required Number of Berths

Fo!lowing the method mentioned above, the tolal berthing days and required number
of berths are catculated by major kinds of cargoes as follows.
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1) Phosphate

The forecast cargo volume di[férs depending on which political and economic scenarios
are adopted, i.e. alternative cases. Tolal berthing days and required number of berths are
calculated individually.

Table 4.6.8 Required Number of Berth for Phasphate

Items Case 1 Case 5 Case 9
Forecast Cargo Volume (000 tons) 7,370 7,370 6,400
Average Cargo Volumeé per Vessel {tons) 55,000 55000 | 40,000
Average Cargo Handling Productivity {tons/day) 53,760 53,760 53,760 -
Number of Days Necessary other than .
Cargo Handling per Vessel 0.15 0.15 0.15
Total Berthing Days per Vessel 1.17 117 0.89
Total Berthing Days 157 157 143
Anmial Workable Days - 351 351 351
Berth Occupancy Ratio 0.7 0.7 07
Required Number of Berth 0.64 064 | 058

- The above calculation results show that all three cases require just one berth for -
" phosphate to be discharged. [t mieans that there are atrrently two berths operatmg but only
one berth is required to handle the forecast cargo volume on' condition that the assumed
cargo handling capacily will be secured.

2) Vegetable Oil
The forecast cargo volume of vegetable oit is the same for the three 'aIlema;iv;e cases,

Table 4.6.9 Required Numbér.of Besth for Vegetable Qil

ftems Case 1,59
Forecast Cargo Volume (000 tons) C 400
Average Cargo Volume per Vessel (tons) 15,000
Average Cargo Handling Productivity {tons/day) 6,451
Number of Days Necessary other than
Cargo Handling per Vessel : 0.15 :
Total Berthing Days per Vessel : 248 :
Total Berthing Days - 66
Annual Workable Days . ‘ 351.
Berth Occupancy Ratio 0.7
Required Number of Berth 0.27

Vegetable oil is presently loaded at the "Phosphate Berth A", The above résult shows
that vegetable oil can be handled in a similar way as at present, that is to say, it does not
require an exclusive berth and can be handled at berths which accommodate vessels carrying
other cargoes. : '
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3) Grain
The forecast cargo volume of grain is the same for the three alternative cases.

Table 4.6.10 Requléed Number of Berth for Grain

ltems “Case 1,59
Forecast Cargo Volume {000 tons) - 2,010
Average Cargo Volume per Vessel (tons) 40,000
Average Cargo Handling Productivity (tons/day) - 9,677
Number of Days Necessary other than .
Cargo Handling per Vessel 0.2
Total Berthing Days per Vessel 4.33
Total Berthing Days 218
Annuat Workable Days 1351
Berth Occupancy Ratio 07
Required Number of Berth 0.89

The above calculation result shows that one berth for grain is not sufficient, as grain
“ships which call the berth have to wail more than vessels carrying other cargoes. Howeveér,
if two berths are assigned to load grain exclusively, it is evident that they would be obliged
to be idle for tong periods. Therefore, it is desirable that one berth be assigned for grain
exclusively and another berth be used for other cargoes as well as grain.

" 4) General Cargo

 General cargo includes many kinds of commodmes such as sugar, frozen cargo, tea,
potato, timber, cattle, construction materials, sleel and so on. Because of the wide variety
" of cargoes, there are many kinds of package types, different cargo lot sizes, cargo handling
productivities. Berth requirements are, however, generaily discussed collectively because -
individual cargo volume by type is not large and these cargoes, excludmg such cargoes as
livestock -and cars, are basically thought to be handlecl at the same quay. '

Table 4.6.11 Required Number of Berth for General Cargo

Items Case 1 Case.5 | Case 9

Forécast Cargo. Volume (,000 tons) , 4,340 3,330 2,540
Average Cargo Volume per Vessel (tons} . 3500 §. 3500 3,000
Average Cargo Handling Productivity {tons/day) 3,000 3,000 3,000
Number of Days Necessary other than : Co
Cargo Handling per Vessel _ 0.1 - 01 o0

Total Berthing Days per Vessel 127 | 127 1.10
Total Berthing Days 1,205 1,571 931
Annual Workable Days 351 351 . 351
Berth Occupancy Ralio 0.7 07 | 07
‘Required Number of Berth ‘ : . 639 4.9 379
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As mentioned before, one grain berth witl be insufficient and a vegetable oil berth
should be secured. Those berths will not be used exclusively because of their expected berth
occupancy ‘ratios. Considering an allolment of those berths from a practical point of view,
it is reasonable that those cargoes be handled at Main Port together with general cargoes.
Taking into account such a condition, the above calculation results should be examined. As
a result, when cight, six and five berths for general cargoes are individually secured for Case
1, 5 and 9, no problems will arise even though vegetable oil and a part of grain are to be
handled as well.

5) Feriilizer-related cargoes and Potash

Ferlilizer-related cargoes (ferhhzer products sulphur and liquid ammonia): and potash -
are to be handléd at Industrial Port. They are currently handled at the same dolphin berth
(JF1 West and East). Taking into consideration that such a berth assignment will not change
even in future, required number of berths for those cargoes will be examined.

The forecast cargo volume of fertilizer-related cargoes is the same for the three
alternative cases but not for potash. The calculations are execuled separately.

“Table 4.6.12 Required Number of Berﬂi for Fertilizer-related Cargoes

' Phosphoric : Liquid -
Items _ A’; d Surfur * Ammonia
Forecast Cargo Volume {,000 tons) 1,500 1,400 490
Average Cargo Volume per Vessel (tons) 20,000 20,000 20,000
Average Cargo Handling Produdivity (tons/c!ay] 15,053 13,440 9,140
| Number of Days Necessary other than _ '
Cargo Handling per Vessel 0.15 0.15 0.15
Total Berthing Days per Vessel . 148 1.64 2.3
Total Berthing Days 111 115 57
Annual Workable Days’ R | 351 351
Bérth Occupancy ratio E07 0.7 0.7
Required Number of Berth - 045 0.47 0.23

Table 4.6.13 Required Number of Berth for Potash, NPK, Saﬁ, DAP and MgQ

Items Casc 1 . Casc 5 |: Case 9
Forecast Cargo Volume (,000 tons) . 6,490 6,490 5,500 .
Average Cargo Volume per Vessel (tons) 120,000 20,000 | 20,000
Average Cargo Handling Productivity (tons/day) 20,160 . 20,160 +20,160
‘Number of Days Necessary other than : :
. Cargo Handling per Vessel 0.1 - 0.1 or
Total Berthing Days per Vessel 1.09 109 109 .
Total Berthing Days 354 354 300 -
‘Annual Workable Days 351 351 - 351
‘Berth Occupancy ratio 07 0.7 07
Required Number of Berth 144 1.44 1.22
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Thete are presently two exclusive berths, operated by }PMC, where fertilizer-related
cargoes ahd potash are handled. The above results show that two berths, the same as at
present, are insufficient and would result in port congestion as ships would be forced to wait
for berths. Thus the required number of berths is three for the threc alternative cases. If
three berths are provided, these facilities will have the capacity to deal with cargo beyond
the volume forecast. '

6) OH

There are four kinds of cargoes which- will be hahdled at the exclusive berth for oil;
crude oil, fuel cil, mineral oil and cheinical oil. The forecast cargo volume giffers among
the thiree alternative scenarios.

Table 4.6.14 Required Number of Berth for Crude Oil or Fuel Ol

Items Case 1 Case 5 Case 9
(Crude Oilj o

Forecast Cargo Volume [,000 tons) 34,000 720 C 720
Average Cargo Volume per Vessel (tons} - 195,000 25,000 25,000
Average Cargo Handling Productivily (tons/day) { = 180,000 20,000 20,000
Number of Days Necessary other than _ _
- Cargo Handling per Vessel 0.2 0.15 0.15
Tota} Berthing Days per Vessel 1.28 1.40 - 1.40
Total Berthing Days 224 40 40
Annual Workable Days 351 351 351
Berth Occupancy Ratio 0.7 - 07 0.7
Required Number of Berth 0.91 0.16 0.16

© Table 46.15 Requited Nuntber of Bewth for Mineral Oil and Chemlcal Oil

Htems Caset | Case5 | Case 9

Forecast Cargo Volume (000 tons) 1,250 1,140 900
Average Cargo Volume per Vessel (tons) 20,000 - 20,000 20,000
Average Cargo Handling Productivity (tons/day) 10,000 10,000 10,000
Numnber of Days Necessary other than \

Cargo Handling per Vessel 0.1 0.1 0.1
Total Berthing Days per Vessel "2.10 2.10 210
Total Berthing Days 131 120 94
Annual Workable Days 351 351 351
Berth Ooccupancy Ratio 0.7 0.7 0.7
Required Number of Berth 0.5 05 0.4

The above results show that Case 1 requires two berlhs while other cases one berth,
There is one berth (Qil Jetty) which can accommodate 400,000 DWT tanker according to PC.’
Except in Case 1, existing berths salisfy the required berth dimensions. In Case 1, berth
must be able to accommodate an oil tanker carrying 200,000 tons on average. '
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7} Cement
The forecast cargo volume of cement differs for the three alternative scenarios.

Table 4.6.16 Required Number of Berth {or Cement

ltems Case 1 | Case S | Case 9

Forecast Cargo Votume (000 tons) 200 700 1,200
Average Cargo Volume per Vessel (tons) 20,000 20,000 20,000
Average Cargo Handling Productivity (tons/day) 15,376 5,376 5,376
Number of Days Necessary other than -

Cargo Handling per Vessel 02 0.2 0.2
Total Berthing Days per Vessel 3.92 3.92 392
Total Berthing Days : 39 137 235
Annual Workable Days - ' " 351 351 351
Berth Qccupancy Ratio 07 0.7 0.7
Required Number of Berth 0.16 0.56 0.96

" The above results show that one berth __which can accommodate vessels carrying 20,000
tons on average is sufficient.” In Case 9, cargo handling productivity is expected to be
improved. '

8} Rice

There are two kinds of rice to be handled in the port of Agaba, one is bagged cargo
consumed in Jordan and the other is imported in bulk and exported alter packaging.’ The -
former is included in general cargoes. The latter, which is processed by Rice Packing
Faclory, is handled at Muta Floating Berth. Here, required berths for the latter case are
discussed. The forecast cargo volume is the same for three alternative cases. Bagged cargo
is categolized in general cargo and usually handled in the Main Port. .

Table 4.6.17 Required Number of Berth for Rice and Livestock

B Items : ' Rice in bulk Livestock -
Forecast Cargo Volume {000 tons) : 745 11¢
Average Cargo Volume per Vessel {tons) 18,000 ¢ - 300
Average Cargo Handling Productivity {tons/day) 6,720 860
Number of days Necessary other than ‘ _ i
Cargo handling per Vessel T B () 015
Total Berthing Days per Vessel | ‘ 288 050
Total Berthing Days : : SR - 119 183
Annual Workable Days ' 351 351
Berth Occupancy Ratio 07 Q.7
Required Number of Berth . - - 048 0.74

The’ above results show that required number of berth is one.
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9} Livestock

The forecast cargo volume of Livestock is the same for three alternalive cases. The
details of this cargo are described in Chapter 5.4 and 55,

According to the result of the above Figure 4.6.17, required nwmnber of berth for
livestock is one, assuming JEI-1 berth would be enlarged up to 200 m in leagth and 11 m
in depth.

10) Container

Requured number of container berths is determined based on contamer cargo volume
in terms of TEUs and cargo handling capacity. Cargo handling capacily is mamly controlled
by container crane capacity. Two container cranes are usuially installed at each berth though
container berths with three cranes are increasing, in particular, at porls in developed
countries. This Study will be catried out on the basis that one container berth with two
container cranes is a standard system. Cargo handling capacity per berth per year is
‘caleulated by the following formula:

Qy =n x Nh x K¢ » Hd » Dy = Ew

where Qy : Cargo handling capacity (TEUs/berth/year)
n : Number of container cranes (unit}
Nh : Number of container boxes to be handled per crane per hour
{boxes/unit/h) _
Ke @ Conversion ratio from boxes to TEUs
“Hd : Working hours per day (h/day)
Dy : Annual operation days (days/year)
Bw : Working time efficiency o

Subsmutmg the above parameters for practlcal and probable values at the’ port of
- Aqgaba, carge handlmg capacﬂy at the target year can be obtamcd as fo1lows

Qy = 2x20 x 13 % 18 x 351 x 07
| = 220,975 (TEUs/berth/ycar}

_ The above result shows that one container berth has the capacily to handle about
230,000 TEUs a year on condition that marshaling, storing and transpor!allon system behind
contamer berths work reasonably well,

Requm:-d number of contaitier berths is calculated by the following formula.
N>My/Q

where N ' : Required number of container berth
: ~ My :"Annual container throughput (TEUs/year)

According to the results of demand forecast, container throughput at the target year
is shown in Table 46.18.



Table 4.6.18 Resulls of Container Cargo Volume Forecast

Case 1 Case 5 Case 9

Loaded container (TEUs) 214,500 - 216,400 211,800

Empty container (TEUs) 195,000 200,000 206,000

Total (TEUs) 409500 | 416400 | 411,800

Requ'ire'd number of container berths is estimated as two for all three cases following
the above calculation method.

11) Passengér

Required number of passenger berth is delermined based on forecast passenger and
vehicle traffic volume and passenger boat carrying capacity by passenger boals. Passenger
boat carrying capacity per year is calculated by the following forrula.

Qp = Qv % R x Dy x Ew

where Qp : Passenger boat carrying capacity [passenger and vehicle]
Qv : Carrying capacity by tolal ferry boats per day
R Revolving frequency per day :
Dy : Opérating days per year
Ew : Working time efficiency

Two ferry boats can presently accommodate 3,000 passengers and 250 cars per voyage
individually. They are run twice a day all the year round. On top of that, there is another
ferry boat with capacity of 1,000 passengers and 23 trucks used during the high season or
in case of emergency. Although information on working time ef] hcnency, which includes days
necessary to maintain or repair regularly in dock, is not known in detail, non-working days -
" a year is nol thought to exceed one month..

One a per annum basis, the two ferry boails‘ca:n carry about four miltion passenger and
about 167 thousand vehicles as demonstrated below: - :

Qp = 6000 » 2 x 365 » 11/12
= 4,015,000 {for passenger)

Qp = 250 x 2 x 365 x 11/12
= 167,291 [for vehlcle]

Comparcd with lhe rcsults of lhe demand forecast, present passenger boat catrying
capacity largely exceeds the number of passengers, but the vehicle carrying capacily is
insufficient for Case 1 and 5. However, additional service by another ferry boat, mainly to
accommodate vehicle, can be expected, or revolving frequency per day could easily be °
increased from twice to three times, without causing serious problems to passenger port
facility operation judging from its capacity.
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Table 4.6.19 Resulis of :Pass;engér and Vehicle
Traffic Volume Forecast

Case i Case 5 Case 9
Passenger [ 960,000 | 2,150,000 [ 1,500,000
Vehicle 240,000 200,000 140,000

As a result, present passenger boats in service are more than capable of handling the
forecast traffic volume in tenns of passenger as well as vehicle by using the existing number
of passenger berths.

12) Swnmary of the results

Table 4.6.20 shows the summary of the results of required number of berths.

Table 4.6.20 Required Number of Berth in 2010

MajorPCagsngg:ngity OF ¥ Case 1 | Case 5| Case 9 lﬁl;'cl:ﬁf)? Remarks
Phosphate 1 1 1 2 Existing berth (A) is used
' for vegetable oil loading.
Grain 1 1 1 ° |usually 2 |A part of grdin is to be
. : - | handled at other berths. !
General Cargo, 8 6 5 usually 7 |Berth depth and length
Vegetable Qil o at Main |of some - existing berths
: Port and |are not ~sufficient "to
N another |accommodate vessels of
. . _ o {JF1.1) Panamax.
Fertilizer, Potash . 3. 3 3 2 “
Crude Oif, Mineral O] - 2 [ *1 | 1 [ 1 I
Cement 1 1 1 1
Livestock 1 1 1 1 Exisling berth can not
' accommodate livestock
_ vessels of more than
; 180 m in-length.
| Rice ‘ 1 1 ! 1 .
|| Container Cargo 2 A 2 usually 3 Existing berths can not
‘ (total accommodate two  con-
length tainer vessels with 2,000
540 m} = |TEUs simultaneously.
Passenger 3 3 -3 3




464 Required Scale of Facilities
(1) Required Scale of Berths

Required maximum scale of berth (berth length and depth) is decided on the basis of
expected maximum calling vessel size at the larget year.. As mentioned in the previous
sections, average cargo volume per vessel by major commodities is assuined at the larget
year, taking forecast cargo volume and cargo handling productivity etc. by major commodities
into consideration with' regard (o berths at Main Port and Industrial Port.

Table 4.6.21 Average Cargo Volume per Vessel :
: (uinit: tons)

Commodities Case 1 Case 5 Case 9
J’hosphale _ 55,000 55,000 40,000
Vegetable Oil - 15000 : 16,000 15,000
Grain 40,000 40,000 40,000
Genera._l Cargo - - 3,500 3500 3,000 -
Fertilizer-related cargo 20,000 20,000 5 28,000
Sulphur ' 20,000 0000 ] - 20,000
Liquid Ammonia 20,000 - 20000 | 20,000
Phosphoric Acid = 20,000 20,000 1 20000
Crude or Fuel Oil. 195,000 25,000 | 25000 |
Mineral or Chemical Oil - 20,000 18000 | 20000
Cement ‘ ‘ 20000 - 20,000 | | 20,000
Rice in’ Bulk 20,000 20000 | 20000
Livestock | 300 1 300 - 1300+

Maximum vessel sizes by major commodilies are assumed corresponding to average
“cargo volume per vessel by major commodities. In case that the existing berths cannot
accommodate expected maximum vessels, projects 1o newly develop or extend berths should
be proposed. In addition to berths at Main Port and Industrial Port, container berths should -
“also be redeveloped or exténded in'order to meet”fulure cargo ‘demand, promote port
activities and reinforce the competitive position as a lransit porl. -

Considering the conception on functional allotment - of - port activities, 'which is
mentioned in the section 4.6.1, existing facilities’ dimension, required number of berths and
the above average cargo volume per vessel by commodities, cargoes, which cannot .be
handled at existing berths, and berth requirement by major commodities are as follows:



Table 4.6.22 Fulure Berth Requlzremenls

Major Commodity - __Concéplioh ' Place | Remark

Grain to accommodate Main Port Curtently Panamax
vessels of type vessels call and
Panamax _ the trend will continue,

General Cargo . | to accommodate Main Port 'Cl.:lrrgnily'_ 30,000 DWT
vessels up to class vessels call and
30,000 DWT class - maximum vesse! size

is thought to nearly
remain in 2010, 10,000
DWT class vessels is
thought to be usual.

Livestock to accommodate Induistrial Port Currently vessels of
: vessels up to 206 m in length and

20,000 GRT with 9.8 m draft call and

_ draft 10m _ the frend will continue,

Fertilizér-related to accommodate Industrial Port | With increase of cargo

Cargo and Potash | vessels up to the | traffic volume, another
same size as at "~ | berth will be needed,
present _ -

Crude Oil to accommodate Industrial Port | only for Case |

tankers up to
250,000 DWT class

Container Cargo | to simultaneously | Container Port In order to promote as
: accommodate two. | the transit port, the
container vessels L port of Aqgaba has to
with 2,000 TEUs - | provide higher
S i | service, :

Dimension of berths which will accommodate vessels with vessel size mentioned above
“ should be determined.

In general, required berth length and depth are estimated as follows;
Berth length > (Length of vessel) + (Breadth of vessel) -
Befth'déplh > (Draft of vessel) + (allowance: 05 m to 1.5 m)

- When maximum calling vessel is specified, required berth dimension is determined by
‘subslituling the vessel dimension in the above mentioned formula. Otherwise, in order to-
determine vessel dimension, it is necessary to conduct a statistical analysis using extensive
data on the same kind of vessels. Here, statistical analysis will be adopted excluding vessets
for fertilizer-related cargoes and potash and crude oil tankers (Vessel dimension for fertilizer-
related cargoes and potash is likely to radically change in future while the dimension of
dolphin type or mooring buoy lype berth used by large crude carriers will be deterinined
through design examination).



Regarding cargo véssels, by analyzing statistics of Lioyd's Register, standard dimensions
of vessels by type and standard berth dimensions are indicated in * TECHNICAL STAND-
ARDS FOR PORT AND BARBOUR FACILITIES IN JAPAN", Berth dimension by vessel size
mentioned above is as f[ollows:

Table 4.6.23 Berth Dimension by Vessel Size

Tonnage Véssel Size (m) _ * Berth Dimension (m)
(DWT) 1.
Overall | Moulded | Full Load | Length of | Water Depth
Lengih . Breath Draft Berth of Berth
10,000 | 137 19.9 85 170 100
15,000 153 223 23 190 110
30,000 186 27.1 109 | 240 120
50000 | 216 | 315 124 | 280 140

Note: To be exacl, Panamax type vessels are defined as the maximum size of vessels
which can pass through the Panama caiial, which means 289.6 m {950 feet) for container
vessels and passenger boats or 274.32 m (900 feet) for other vessels in terms of overall length
and 32309 m (106 feet) in temis of moulded breath. For examining berth dimension,
Panamax lype vessels can be regarded as similar to 50,000 DWT class vessels.

As to container vessels, - typical vessel size and berth dimension required to
accommodate container vessels are summarized as follows: - :

Table 4.6.24 Berth Dimension b)} Container Vessel Size

: 'l‘ypice;l Size of Container Vesséls' - Berth Dimension | Remark
Number of Toﬁnagé Full . | Overall: | Moulded :Water, - Length
loaded {(DWT)} | Load | Length Breath Depth ' | of Berth
containers Draft. (m) = " (m) of (m)
(TEU) (m} Berth | '
y (m)
300 6,500 - 67 120 . 190 75 150
500 12,000 80| 140 | 21.0 90 |. 170
a0 | 16000 | eo| o | 20| 10| 200
| 1200 {22000 } 100 | 210 | 30| 110} 250
1500 | 27000 | 110 230 22| 0 120 280 | Panamax
2,000 | 35000 12.0 260 322 13.0 300 | Panamax
3000 | s0000 | 130 290 32.2 140 350 | Panamax
4,400 60000 | 135 290 39.4 15.0 350 | Over
: . . Panamax
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Based on the above mentioned berth dimension and the result of required number of
berths in the seclion 4.6.3, also taking into account present situation of calling vessels and
its future projection, planuned berths at the target year aré as follows:

Table 4.6.25 Required Scale of Berths

m, D10 inn for:
one berth} and

Major

Conimodity or | Place Case 1 Case 5 Case ¢ Remarks

Passenger . :

Phosphate Main Port Existing Existing Existing No need to develop
Phosphate Fhosphate Fhosphate new berth

_ Berth (B) Berth [B) Berth (B) o

Grain Main Port One berth to One berth to° | One berth to A part of grain is to -
accommoedate accommodate accomumodate be handled at other
50,000 DWT 50,000 DWT 50,000 DWT berths,
vessel (1:280 vessel {L:280 vessel {1.:280
m, D14 m) m, £:14 m) m, D:14 m)

General Cargo, | Main Port, One berth to One berth to One berth to Berths from No.l to

Vegetable Oil Industrial Post accommodate accommodate accommodate No.6 at Main Port
30,000 DWT 30,000 DWT 30,000 DWT | ‘are o be ulilized
vessel [[:240 vessel (L:240 | wvessel {L:24D after improvemént, if
m, D:12 m), m, D:12m) m, Dx12 m) ngcessary. No. 7
two extension and existing and existing Berth is to be used
berths of berths berths in Case 1, and S.
000 DWT
vessel {L:170

existing
_ berths
Fertitizer- Industrial Port One¢ extension -} One extension | One extension Existing borths (JFL.
related cargoes, . berth b berth to “{ berth w West and Fast} are
Potash accommodate accormodate accommodate - | to be used succes-
50,000 DWT 50,000 DWT 50,000 DWT sively.
vessel (L2230 vessel (1:230 vessel (1230
m, D15 m) m, D;15 m) m, D15 m)
and existing and existing and exdsting
; berths ' berths berths
Crude O Industrial Port One extension | Existing oil Existing oil
‘ - i berth o berth berth
accommodate
250,000 DWT
oil tanker and
existing oil
. berth '
Cement Contalner Port Existing berth Existing berth Existing berth No need to develop
: . ’ . new berth
Rice Containee Port Existing berth Existing berth Existing berth Ne need to develop
new berth
Livestock Industrial Port One extention Cne ‘extention One extention To enlarge existing
: berth ko berth berth to ) JFLY up 0 200 mi {n-
accommaodate adcoommodate | accommodate length and 11 m in
20000 GRT 20,000 GRT 20,000 GRT depth
‘ “wvesse] vessel vessel
Container Contairer Port 60 m exten- €0 m exten 60 m exten- Two contalner
Cargo ‘sion of the . | sion of the “sion of the vessels loaded with
existing berth * | existing berth | exdsting berth 2,000 TEUs will call.
Passenger Container Port Existing berth © | Fidsting berth Existing berth No need to develop

new besth - :
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(2) Reqmred Scale of Water Basin

The water basin for vessels turaing should ensure an area larger than a circle with a
diameter of 3xL{l:overall length of maximum vessel size for the berth), in case of vessels’
mancuvering by themselves, to allow the safe turning of vessels, In case of using tugboats
to assist, the water basin of a circle with a diameter of 2xL should be secured.

In general, up to 5,000 D/W class vessels can maneuver without assistance of tugboats.

When water basin in front of the quay is' shallower than the l'ull' load draft of
aximum vessel, water area to be dredged should be planned.

In the port of Aqaba, water depth rapidly increases offshore except for the northern
area of Main Port. Therefore, removal of coral patch faccording to the chart, the shallowest
* point is 7.6 m depth) is necessary to ensure water basin in case that No.7 berth at Main Port
will be used by over 5000 DWT class vessels with full load.

_ As mentioned later, No.7 berth will be assigned for 5,000 DWT class vessels, of which
full load draft is 7.5 m. So there is no need to remove coral patch if No.7 berth is used
exaclly as in the proposed pian. :

Generally speaking, however, such shoals in the sea cause anxiety for ship operators,
Therefore, to ensure that the port’s reputalion does not suffer, organizations and- people
“concerned with marine activities have expressed a desire to remove the patch.

- Accordingly, dredging plan of coral pafch for Case 1 and 5 will be proposed.-
(3} Réquirecl Scale of Storage Area.eif Main Port .

In order to ensure smooth and efficient cargo handling in port area, storing, f'acillil_ies
with required scale and proper location are indispensable. The port of Agaba hasfalrréntly
already many storing facilities or factories with warehouses behind their berths. ~ Here,
required scale of storage area for general cargoes at Main Port is exammed "As to Container
Port, reqmred scale of -container termmal mdudmg contamer yard will be exammed later

Other commodities are bulk c'argoes.' They usually have conve‘ying syslem directly
connected between berth and storing facility or factory. When there are any increased
“production and transportation plans, it can be expected thal they. will be accompanied by
improvement or development projects related to cargo handling capacity and storing system.
For examp!e JPMC and APC already own iheir factory area for expansion including storage
area. When Iraq-Jordan Oil Pipeline Project commences, oil storage tanks Wil surely be
constructed, wherever the storage area is located. On top of that, many of those cargoes can
be clirectly ‘delivered to/from port area so that they do not always need to come with,
storing facilities near the port area. ‘

“There are two kinds of cargo to be handled and be stored temporarily at Main Port,
one in transit sheds and the other in open yards.

" Steel or iron, timber and cars are stored in open yards, while almost all other Cargoes
are usually in transit sheds.



Required area of storage facilities is calculated by the folloiving formula:
A= Wxp)/ R xaxw)

where A ! Storage area (m’)
W : Annual cargo »olume to be stored {ton/year)
p : Peak ratio
R : Revalving frequency per year
a : Utilization ratio
w : Unit storage cargo volume per area (lon/m?)

Annual cargo volume to be stored (W) is given based on the result of forecast cargoes
in 2010, the standard of unit storage cargo volume per area (w) is proposed by the kind of
cargo, utilization ratio (a) is usually 0.5-0.7 and peak ratio (¢} and revolving frequency per
year (R) are determined by thie characteristics of the porl.

_ Considering cargo volume delivered direcily to/from the port, cargo volume stored in
transit sheds and covered hangers is forecast as follows: :

Table 4.6.26 Cargo Volume stored in Transit Sheds

| Case1 | Case5 | Case 9
Import Cargo {000 tons) 1,290 1,590 1,300
| Export Cargo (,000 tons) 140 140 140
Tolal {,000 tons) | 1430 1,730 1,940

Parameters in the formula are assumed as follows:

‘- Peak ratio = . : L1
. Revolving !requency per year - : 240
Utilization" ratioc - - : 06

- Unit storage cargo volume' p'er' area : 20

"Maximum requlred scale of storage area for Case 9, the case requiring the Iargest area,
'is 74,100 m% In addmon to that, the storage area for oil spill combat equipment is planned
to be about 450 m’. The total area of existing transit sheds and covered hangers is about
74,000 m* acooidmg to PC’s data.  So, in this case, storage area may be slightly insufficient.
:HoweVer it will rarely cause ahy serious shortage of transit sheds because there are some
‘means to deal with such a situation, for instance, by makmg efforts to acquire higher
_utilization of existing transnt sheds and covered hangers or using open’ yards temporarily
‘{smce the {me weather oondmons would seem to allow it).

As a result, expansion plan of transit sheds and covered hangers is not needed for all
‘alternative cases. -

Required area of storage for cargoes which are to be stored in open yards, that is to
say, steel or iron, timber and car, is also estimated by a similar method. * Since the port of
Aqaba already has a large open yard behind berths, it is clear that additional space will not
be required in 2010, '
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[4) Required Scale of Container Terminal
Co'ntaiﬁer terminal should be provided with the following main facilities.

Container berth

Container yard

Container freight station {CFS)
Maintenance shop

Container cleaning space
Terminal Gate

Terminal office

The required number and dimensions of the above facilities are already proposed so
that the remaining facilities will be examined here.

1) Container Yard

Required storage number of container at peak time is calculated by the following
formula. '

Ml={MyxDwxp)/ Dy

where Ml : Required storage number of container (TEUs)
My : Asnual container throughput {TEUs)
Dw : Average dwelling lime (days)
p : Peak ratio _
Dy : Operating days per year {days)

Required number of ground slots is’ calculated by the following formula.
St=Mt /L

where ‘Sl" Required number of ground slots [1 EUs}
L Stackmg height of conlamer -

Average dwellmg time (Dw) is one of the most important factors, when the above
formula is adopted. As mentioned many times, current dwelling time for both imports and
exports is extraordinarily long, over 20 days for both cases, which leads to higher
transporlation costs, in particular, for shipping' companies. If the port of Agaba strongly
desires to establish itself as a transit port, dwelling time has to be decreased to match levels
at competing ports. In most developed ports, dwelling time is within one week niore than
70 % of the time. From such ‘a point of vmw average dwelling time at the largel year,
20190, is assumed as below; ‘

Dw : 10 days for laden containers
7 days for emply containers

Annual container throughput {My) is given from the result of forecast cargo volume
in 2010, peak ratio [p) may be thought to be similar at most container poris and operating
days per year (Dy) may be the same as annual workable days mentioned In the section 4.6.3.
So peak ratio and operating days per year are set as 1.3 and 351,
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After comparing alternalive systems, it is reoommended that the transfer crane system
be mainly introduced in the container yard, Considering transfer crane’s capability, stacking
height of containers (L) may be assumed on average below, {it can stack four layers high
and six lines):

L : 3 for laden conlainers
: 4 for empty containers

“Since 108 TEUs per layer is the standard container stacking block (six lines « eighteen
rows), required number of container stacking blocks (Bl) can be calculated by dividing 108
into the required number of ground slots.

By substituling the above parameters into the formulas, the required number of
container stacking blocks is as follows:

Table 4.6.27 Required Number of Container Stacking Blocks

Hemn ..Case 1 Case 5 Case 9
Mi_(laden_containers) 7945 8,015 7,845
M} {emply containers) 5056 5,186 5,186
st 3913 ~_ 3969 3912
Bl 37 37 37

The result shows that all alternative cases require 46 container staéking blocks.
_ 2) Container Freight Station (CFS)
'; Recjuirod area of CFS is caleulated by the following formula. -
| A = { Mc a‘Dw: “p)/ 'w' x r x Dy)

where A | : Reqmred area of CFS (m?)
1 Mc ¢ Annual handling volume of container cargo through CFS [tons]
Dw : Dwelling time at CFS (days)
" p : Peak ratio
w : Volume of cargo per unit area (tons/m?)
‘1 ¢ Utilization ratio of CFS
Dy : Operating days per year (days)

Amuta! handlmg volume of container cargo through CES (Mc) rs gwen based on the
result of forecast annual container- cargo volume. Mec of Case 1, 5 and 9 is about 230,000
tons for all three cases. Other parameters are assumed referring to values in similar
© container ports. Required area of CFS is as follows:

= (230000 » 7 x 13) 7 {15 « 05 x 351)
= 8,000 m?

The result shows that required area of CFS is smaller than the ex:stmg CFS (18,587 m?)
so that an additional plan is not needed.



3) Maintenance Shop

Required area of maintenance shop depends upon factors such as rate of damaged
containers, kind, type and number of cargo handling vehicles and machmes to be used in
the terminal. In general, size of maintenance shop is 800 to 1,000 m? per berth. So
maintenance shop of 2,000 m? is proposed.

4) Container Cleaning Space

For washing and cleaning of emply containers, container cleaning space should be
planned at the container terminal. Container cléaning space of 1,500 ? is planned in the
Master Plan. -

5] Terminal Gate
Required number of truck lanes is calculated by the fo]lowing formuta:
=(Mcxpxs)/(Dyx=H=x6é0)

where N : Required number of truck lanes
Mc : Annual container throughput {TEUSs)
p : Peak ralio
s @ Necessary procedure time per lruck (4.0 min.)
Dy : Operating days per year (days)
H : Operating hours per day (hours)

Assuming that necessary procedure time per truck (s) is four minutes and then
subslituling the same values as mentioned previously into the above formula, required
number of truck lanes for Case 5, the case wnth the highest annual container throughput
at the target year, is calculated as follows

"N (416400x13x4]/[351x13-60}
= 57 -

As a result requlred number of truck lanes for all alternalive cases is six by similar -
calculation.

"~ 8} Terminal Office

Terminal office is usually planned next to the terminal gate for m:inzigement zmd :
operation of container terminal. In general area of terminal office is 1,200 m? to 1,500 m?
per berth. So terminal office of 3,000 m’ is proposed. -

(5) Protecti\?e Pacilities for Ha'rbours

As to calmness of basin, reference is made to "TECHNICAL STANDARDS FOR PORT
AND HARBOUR FACILITIES IN JAPAN', which states:

"A basin in front of a pier should secure the calmness to allow mooring for days

corresponding to 95 to 97.5 % or more of the year (of each season, 100, when' the seasonal
- variation of calmness is extreme). However, this may not apply when the frequency of



mooring is low and when special mooring rules have been established.”

“Judging from the weather conditions in the Gulf of Aqaba, it is thought unnecessary
to plan a breakwater even for small water basin in the Master Plan,

4.6.5 Cargo Handling System

As described in the above 4.6.2 and 4.6.3, berth capacity and required number of
berths are delermined not only based on average cargo handling productivity of ship
operation, but also on total cargo handling system including the arrangement of appropriate
berth, cargo storage and cargo handling equipment.

In this connection, an investigalion of the cargo handling system by cargo type is
executed.

{1) Phosphate

Two phosphate loaders with choke feeders are installed in Berth B and each loader
capacity is 2,000 tons per hour. Although loading productivity by these loaders is estimated
at about 40,000 tons per day, actual productivity depends on conditions of phosphate stock
pile.

There are 6 stock pile stores, capacity 410,500 tons, for phosphate rock nearby the berth
and according to PC, nearly ten kinds of phosphate qualities will be produced in near future
for export which will further complicate the stock operation. ‘

- If the improvement of total operation system including berth and stock pile could be
achieved, one berth ,existing Phosphate Berth B (New Phosphate Berth), would be sufficient
for exporling all phosphale rock in bulk, even if cargo volume will have doubled by the
target year, 2010,

The capacity' of storage facilities is calculated using the following formufa ;

[ Cw | x Rt x: r)/p ‘
Mb Capacity of storage facilities per year ( tons / year ]
'Cw; Capacity of storage facilities [ tons )
Rt ; Turnover ralio ( {imes / year )
r ' ; Utilization ratio ( 0.7 )
p ; Peak ratio ( 1.3 )

Mb = ( 410,500 tons x 40 times x 0.7 ] / 13
= 8840 thousand tons / year

- Asa result, assummg turnover of phosphate rock in the stock pile is more than 40
times per year, capacity of existing storage facilities will be sufficient, even in Case 1 and
- Case 5 in the target year. In other words, the turnover is the most imporiant element to
improve total operation system,

‘ Existing Old Phosphate Berth { Berth A ) will be ulilized for the vessels of vegetable
oil, bunkermg and general cargoes as it is now in Case 5 and 9 in the target year
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{2) Crain

Grain unloading operation mainly consists of berth productivity and shore condition
to receive cargo. As described in the above 462, two systems to discharge grain were
suggested in order to improve productivity. One is the utilization of 3 unloaders and the
ather is of 7 evacuators.

The grain handling system is analyzed as follows ;
11].O'peration at specialized grain berth-

As mentioned in the above 46.2, the capacity of railed pneumatic unloaders will be
required to be more than 800 tons per hour to cover 2 million tons per year.

First capacily of existing grain silos is calculated ;

Mb=(CwxRtxr)/p

( 150,000 x 25 times/year x 0.7 ) / 1.3

2,019 thousand tons per yéar

Cargo dwelling days = 365 days / 25 times = 15 days

It

As a result, existing capacity of silos is just enough in the target year under the
condition that capacity of unloaders and conveyor connecting with silos is more than 800
tons per houwr, and cargo dwelling days are the above 15 days. -

2) Operation at general cargo berth

In this case, grain is usually unloaded directly on trucks by as many evacualors as
posslb!e placed on the deck of vessel. To achieve high productivity, trucks must be always
ready for cargo to be received at ship side.

For instance, required number of trucks is calculated aCCOrdin_g to the following
conditions. , : e P :

To use 7 evacuators { 7 gangs } at 7 hatches |

Designed capacity of evacuator ; 100 tons per unit

Load capacity of truck ; 30 tons per truck

Working hours per day ; 2 shifts ( 8 howrs ) + two hou:s overtime -

4

Bp = Qn x En x Nn
= 100 tons x 0.7 x 1 unit = 70 tons / gang

Qd

Il

Bp x Hd x Ew
70 tons x 18 hours x 08
1,008 tons / day - gang

Qd7 = Qd x 7 gangs
= 7,056 tons / day
Required number of trucks = Qd7 / 30 tons -
= 236 trucks per day



As a result, unless 236 trucks could be prepared in time for cargo to be unloaded,
berth productivity of over 7,000 tons per day could ot be attained.

Cargo handling productivity can be imprdvéd by appropriate coordination with shore
arrangement as mentioned in the above 1) and 2).

(3) General cargo

Cargo volume of general cargo in the target year is forecasted as 4.34 million tons in
Case 1, 3.33 million tons in Case 5 and 2.54 million in Case 9. It is 1.45 times in Case 1,
.11 times in Case 5 and 0.85 times in Case 9, cornpared with that in 1993 Case 1 which
has the largest volume of the three cases is analyzed below.

1) Basic concept of cargo handling system

- Cargo operation should be basically commenced on vessel arriving by preparing
attending gangs and necessary equipment in advance.

- Heavy hatch by which large cargo volume is loaded should be altended by al least _
2 gangs and complelion of each operating hatch should be simultaneous as much as
possible.

- Discharged cargo should be stored in the storage near the related berth.

- Cargo handling equipment such as tug master with flat bed chassis, trucks and
- forklifts should be always ready for cargo lo be discharged at shipside.

- Some of discharged cargoes assigned for a storage near the related berlh_ should be
- carried by forklifts direcily to the storage without using tug master with chassis in
order to minimize number of equipment and improve handling productivity.

- Cargo handting gears should always be in good condition; the safely factor shoufd
~ be considered prior (6 their uhhzatlon to avoid any accident.

2) Number of lractor and trailer

Towing tractor {hereunder called tractor) with trailer is usually used for general cargo
operation in the Main Port, while some tug maslers with low bed chassis also is used for
" storage area on high hill. This study is excuted regarding to number of tractor with traiter.

‘The handling prodt'&:tivity of bagged cargo to be discharged is calculated as follows ;-
W.x 'Np x Cy x Ng / hour

50 kgs x 36 bags x ( 60/2 )

54 tons / hour / gang

HE

1l

The round trip time of tractor belween a related berth and storage shed is examined
- as follows ; -

Speed of tractor ; 10 km / h
Average distance between berth and storage ; 750 meters



Load capacity pef tractor with traiter ; 25 tons

Round Lrlp time of tractor = ( 0?5 km x 2 x 60 minutes } / 10 km
= 9 minules
Required time to connect/release trailer at quay and storage area = 6 minutes
Productivily of tractor per hour = 25 tons x ( 60/15 )
= 100 tons /h
Number of gangs capable to be covercd by one tractor per hour = 100 / 54
= 1.85

"

5/ 185

Req’uiréd number of tractor for five gangs per hour =
= 2,70 < 3 traclors

As a result, three tractors is capablé to attend more than 5 gangs. In other words 3
tractors will be sufficient for one vessel operation 1o be atlended.

In cas¢ of steel products, as the number of gangs to be used may be usually fewer
than of bagged cargo, three tractors will be enough for one vessel operation.

In conclusion, when five vessels are operaling at five berths in the Main Port, 15
tractors will be required for ship operation. Therefore, total required number of tractors will
be expected to be about 25 units because they must attend shore operation and require
maintenance, '

Three times as many trailors will be required as tractors, because they will also be
engaged in stuffing / unstuffing cargo operation in the storage area.

(4) Livestock
- The details of this cargo is described in Chapler: 5.4.
{5) Container

- As menlloned in the above 46.2, container operanon system in ‘the Container Terminal
‘st be impmved to cope with the future increase of container carg,o volume "Therefore,
the new operalion system is introduced as follows ;-

1

1) Facilily of Container 'Tenmnal

There are many handling systems at container terininals throughout the world such as:
straddle carrier system, transfer crane system, chassis system, and combined system.  The
comparision of these systems is as follows.
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Table 4.6.28 Cdmparislon of Three Container Handling System -

Item

Stradlé Carrier

Transfer Crane

 Chassis System

System System
1| Basic operation of Stradie carder Combined with Chassis
Handling equipment shassis /transfer crane
2| Mobility Large Small Large
3 [nvestfnen_l_ Medium Farge Large
4 Space efficiency Medium High {More 3 level stack with Small .
(3 level dack} ) small clearance} | (1 Ee_vel §!ack)
5| Safety Worse. Better Bost
{High skill driver) (Dependin_g on traffic control) . |{Easy to control traffic)
6| Container carrying Long Shoit Long
distance, in and out
7| Flexibility of yard Better Worse Best
| positioning
8| Work force Small Small Medium
. 9| Heavy pavement Required Pantially None
: required
10] Safety of container Worse Better Best
against damage
11| Maintenance rate of Large | Smai $mall
cquipment _ 7
12| Probability of damage Targe Medium Small
at Gate - :
13| Noise Noisy Quict Less noisy
14| Safety within'_ container . | Dangerous Safe Less dangerous
yard I - .
15| Fatigue of driver Yarge Small Medium
16| Follow-up to G. Crane . |Possible Difficult Possible
| capacity AR 1
17| Contdiner shifting Medium | 1arge None

From operational and economical viewpoints, the following facilities based on the
utilization of transfer crane are introduced.

a) Number of be.rl'hs '

- Two berths with 600 meters in length for two Panamax container vessels

In this connection, berth must be extended by 60 meters in length because existing .

berth is 540 melers.

Considering the frend of fulure container service, it is

- necessary that berth specification wiil be planned to accomimodate Post - Panamax
- type as well as Panamax {ype.



b) Container equipment

Number and type of transfer cranes

10 transfer cranes

Rubber - tyred transfer crane

Four stacks and one over

Six lanes for stacking containers and one lane for vehicle traffic within ils span

The ratio of transfer cranes, to ganlry cranés is usually 3:2 due to the difference in

-handling producuvnly, therefore six transfer cranes are required for four ganiry

cranes, while remaining four are for yard operation.
Four gantry cranes

As lwo gantry cranes are already equipped at the port, additional iwo cranes must
be installed after the completion of berth extension. At least one of the new cranes

‘should be the fourth generation gantry crane for Post ( Over } Panamax container

vessel,
Number of tug masters and chassis
Number of tug masters and chassis for vessel operation depends on the handlmg

produciivity of gantry crane, The following study is achieved regarding the number
of tug master in allendance on vessel operation.

- Speed of tug ‘master ; 15 km / h

Average distance of round trsp between related vant!y crane’ and transfer crane |
1,000 meters

Operation lime for tug master by Gantry. crane ; . 3 minutes

Operation time for tug master by Transfer crane ;5 minutes - _
Handling productivity of ganlry cranes ; '20 boxes /. h '3 ‘minutes / box Cp

: Requ:red time per round trip ; Rt = (10 km X 60 mumtes ]/15 $345=12 mmutes;

Required number per paniry crane = Rt / Gp =4 g masters / crane.

" Required number for four cranes = 4 x 4 cranes = 16 units

As a result, at least 16 tug masters w:th chassss will be required for vessel
operation.  Otherwise, another 10 units will be requlred for CFS and yard
operation. In ‘conclusion, total required numbei of these units is 26 umts for
container operation in case ‘of this study. '

" Other container equipment

_There are presently 9 straddle: carriers and 16 container top lift handlers,

Although they should be utilized basically for CFS and yard operations, it will be
necessary for them to assist transfer cranes on vessel operation, when lwo vessels
are Ioaclmg / ‘unloading containers with four gantry cranes.
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2} Container operation system

The following basic methods of contalner operation in regard to the new system are
recommended.

a}

b)

9

d)

e}
0

Calling container vessels must make fast berth on her starboardside alongside.

4 tug masters with chassis and 1 or 2 transfer cranes will be engaged in vessel
operalion for each quayside gantry crane,

Tug master traffic circle should be made clockwise for vessel operation and anti-

“clockwise for yard operation separately for the purpose of smooth traffic in the

container yard. On the other hand, the door of stacked container in the yard will
usually face to the north.

Trucks which are arranged by shipping agents will come alongside related transfer
crane to load imported conlainer or to unload exporting container, according to the
instruction of Container Control Center. These truicks should move anti-clockwise
in the container yard.

Imported and exporting LCL containers are carried by tug masters with chassis
between conlainer yard and CFS.

Special containers such as reefer, overheight, oversized and dangerous cargo
containers are carried by straddle carriers or top lift handlers into specialized area.

Container position to be stacked in the yard should be decided by computer.

{See Figure 4.6.1)
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4.6.6 Safety Back-up Facilities
(1) Tugboat

Large ocean-going vessels, over 10,000 DWT class, are apt to face difficulty in
" mancuverability of the main engine and the rudder. A tugboat to assist the vessel,
particutarly, in the final phase of the manoeuvering, is indispensable as the lateral and
turning force source. So the port of Agaba will need o have a capable tugboat fleet to
secure safe and efficient port operation.

According to accepted wisdom, the total necéséary towing (pushing) force to move the
vessel athwart ships is given by the empirical formula below (See Figure 4.6.2);

Total Towing Foree (ton) = [ DWT of vessel / 100,000 = 60 )‘+ 40 (ton)

158 - -
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i'r‘igure 462 Total Towing Force to Vessel Size

The towing force (ps) of a tug boat by propulsion type per 100 ps is given in Table
© 4.6.28.

Table 4.6.29 Towing Force of Tugboat by Propulsion Type

Propulsion Type ) " Towing Force / 100 ps
F.P.P | 11
EP.P nozzle | 13
CPP 13
C.P.P nozzle ' 1.4
vsp . 16
Z - |- ST




Based on the above relation and then categorizing forecast calling vessels by vessel size,
required towing force and number of tugboats are as follows:

Table 4.6.30 Required Towing Force and Number of Tugboat by Vessel Size

Vessel Size (DWT) | Total Towing Force ‘Towing Force of Number of
{ton) Tugboat (ps) Tugboat
200,000 160 3,000 4
50,000 70 3,000 2
40,000 64 3,000 |
2,000

30,000 ' 58 2,000 2
20,000 52 2,000 2

Forecasting calling vessel size to éach berth at the target year, requ:red tugboat ﬂeet
is estimated as follows:

Table 4.6.31 : Required Tugboat Fleet by Each Berth

Main Port | Main Pott | Phosphate Mo'la Container | Ol | K
(No.1-3} (No.4-7) ~ Berth ~ Maosh Berth Berth Berth
Case 1 |2000 ps 1 1 2 2 . ]
| 3,000 ps 2l 2 P 4
Case 5 {2,000 ps : A4 2| 2 : 2] 2
3,000 ps 2| 2 2 B ‘
Case 9 [2000 ps - . | C2 2 2
3,000 ps 2 2l 1 R

'However, the requlred number of tugboats is nol oblalned by simply addmg up the
" figures in the above table. Time necessary to assist vessels can be thought as about one
hour. So a tugboat can usually serve three or four times a day. Considering such a
common use condition and anticipated calling frequency by kinds of vessels which need
tugboats in a practical sense, required number of tugboals is as follows:

" Table 4632 Required Number of Tugboat Fleet |

| Casel |' Case 5 Case 9 * Remarks .
2,000 ps 3 "3 | 3 |in the existing fleet, two tugboats of
1 3,200 ps and two of 800 ps are |
3,000 ps 1 3 3 considered capable at the target year.

The difference between required and existing workable number of tugboals is the
number to be introduced at thé target year. Towing force of two tugboats of 800 ps can
be regarded as that of one tugboat of 2,000 ps. Therefore, purchasing scheme of tugboats



is as follows:

Two tugboats of 2,000 ps for all alternative cases
Two tugboats of 3,000 ps for Case 1 and one for Case 5 and 9

In 2000, the target year of Short-Term Improvement Plan, almost all existing tugboats
will funclion provided regular maintenance is carried out,

A base at which increased tugboat fleet can moored should be studied. ‘The distance
between Main Port and Industrial Port is about ten miles, less than one hour navigation by
ordinary speed. Taking into considetation acting areas of tugboats, it is desirable to secure
additional base. Judging from water supply, oil supply, convenience for crews to commute
and so on, it is thought appropriate that main base be set at Main Port and additional sub
base be around Container Port.

{2) Radar

As mentioned in "Identification of Problems", there is no radar at the port of Aqaba.
The depth of the Gulf of Agaba sharply increases offshore. Because of this bathymetric
conidition, many vessels are presently waiting for berthing without anchoring. With more
- cargoes to be handled, more vessels will call. Although there are not serious probtems such
* as vessel drift, ensuring vessels’ safety and avoiding emergency situations is one of the most
lmporlant issues.

The port of Agaba has a good place to install radar systemi and make best use of it.
That is the Port Control Tower. Therefore, radar system with computerized vessel traffic
management will be introduced.

4._6.? Other Infrastructures and Utilities

. The number and scale of major facilities for the. Master Pian have been decided. In
“addition to these facilities, other infrastructures and utilities "are necessary to operate and
manage the port since ‘berth extension, development, relocation project and increase of port
‘activities are expected in future. These main mfrastrucmres and ulilities are shown below
‘while construction costs are estimated later. S

~ Power supply cable and lighting
Water supply pipeline
Oil supply pipeline

~ Sewage treatment plpelme

: Dramagc



47 Proposed Master Plan
471 Basle Concept

In examining layout ptan of port facilities, attention should be given to the following
matters to ensure that:

.

1) various demands in regard to port activities are met
~2) port area (land, sea space and waterling) is utilized efficiently and properly
3) conflicts with natural, geographical, meteorological and sea conditions do not arise
4) port functions necessary to support various port aclivities are well organized
5] optimum use can be made of related port facilities and equipment
6) port safety is secured and emergency and disaster situations will be unlikely to
occur
7} the environment in and around port area is not neglccted
8) operation, management and maintenance of port facilities are conducted smoolhly
9} space for future expansion is available

Prevnous discussions on the funclional al[olment of port activities and alternative sites
_ for the port development sufficiently took the above matters into account. Detailed Iayout
plan wifl be, therefore, proposed in accordance with the conception of functional allotment
and site selection, considering the following items in addition to the above matters.

1) To make best use:of as many éxisti:ig facilities and as much équipment as possible
2) To examine quantity and location of construction works in order to keep construc:
tion cosis as low as possible and also to grasp the eiwvironmental impact

472 lLayout of Fatilitlés‘
Facililies ‘described here are berths at .Main_ Port anid lndustr;iai Port and bérths;
t container yard and other attached facilities at Container Port. . Planned facilities differ

“according to the three alternalive cases. In cases where existing facnl;lles are to be retamed
and extension berths are not required; no layout plans are’ prepared

:Mam Port

Planned berths by major mmmodmes to be handled at the iarget year, 2010, are as
follows:

Table 4.7.1 Planned Betths by Major Commodities

Fhosphate " Grain Ceneral Caigods & Vegetable Oil Rémarks
Case 1 | Fristing () Rerth | one berth one berth (L240 m, D2 m), five Existing borth lenglh from No.J -
: (L2820 m, D14 ml berths (L70m5=850 m, 10 m) & o \06 is 1,060 m and that of
one berth [L:13 m, D75 m) No? IS 150 . Madmum benh
) ) o “depth is 125 m. :
Case 5 Existing (B} Berth | one boith one berth (1240 m, D12 m}, three ditte
(L2680 m, D:14 m) | berths {L:170m=3=510 m, D:10 m) &
. one berth (1:13¢ m, D75 m)
Case 9 Existing (B} Renth | one berth one berth (L2240 m, D2 m) & theee | ditte
. oo 7] 1280 m, D:14 m) | berths {L:170m»3=510 m, DX10 m)
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Judging from the required number of berths for phosphate, it is not riecéssary 16 retain
the existing Phosphate Berth {A). However, since vegetable oil, bunker oil, etc. are presently
handled at Berth (A), it is desirable for Phosphate Berth (A) to be retained unless it will
obstruct another usage in future, Comparing required berths at the target year with the
existing berths {No.1 to No.7), Case 1 needs a new extension berth while Case 5 and 9 do
not. Therefore, new extension berth is planned only in Case 1.

It is thought appropriéte that the new berth is eéxtended southward from the No.l
berth, taking into account its expected function and cargo handling and storing system. This
means that the new extens:on berth is to be conslructed at the place of Berth (A).

There are two alternative layout plans” with regard to thé new exlensson_ berih,
depending on where the largest berth (berth length: 280 m, berth depth: 14 m for 50,000
DWT grain vessels) will be located. In one alternative, the largest berth’ will be secured at
the place where the exisling general cargo berths are currently located by deepening.
Although the probable site for the largest berth is presently thought to be at Berth No.1 and
No.2 so as to utilize existing discharging equipment, the final selection will' be made
considering results of coming site investigation and after gaining more information about
implementation and operation. In this case, based on the idea that thé easiést way to enlarge
(deepen) the existing berth is to move the existing berth face line ashore, the structural
design would require the ‘quay line to be moved 2 m ashore, and thus the quay line
connecling the existing berths would not be straight. In thé other, the largest berth will be
constructed at the place where Phosphate Berth (A} presently exists. Both aItemahves require
reallotment of cargo handling system

Two alternatives are shown as follows (Figure 4.7.1 and'4'72) In these figures, new
berth names by relocation and p}anmng are shown in gothic by comparison wnlh the existing
facilities. Such indications are made in similar figures later.

‘ ~ Comparing the two altematlves Alternative 2 is thought to be slightly belter for the
: followmg Teasons:

1) The quay face line for, AItemahve 2 is stralght froin the existing berths to extension
: berths while that for Altematwe 1 is not, being 2 meters ashore from gmm berth
“to southward berths. : -

2) Alternative 1 divides general cargo berth by grain berth while berth assignment of
Alternative 2 is continuous.

_ Layout plans for Case 5 and-9 aré the:same The only difference is that the former
“includes the existing Berth No.7 for general cargo berth while the fatter doesn't. They are
“shown in Figure 4.7.3.

As to the place of the largest berth of both cases, too, final decision will be made after
site investigation and other technical and operational eximinations, etc..

Conlainer Port
The scale of berths required at the target year means that 60 m extension of container

berths ‘is necessary.- The need for efficient cargo handling should be considered when
determining the extension direction. Based on layout of current and future possible container
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yard, CFS and exisiing Ro-Ro berth, it is appropriate for the ¢ontainer berths to be extended
southward.

The layout of contdiner yard is exarsined from various points of view such as smooth,
efficient and safe movement of containers, compulerization of conlainer handhng, good
operation and management, construction cost and so on.

The proposed layout plan of container terminal is shown as follows (Figure 4.7, 4).

As mentioned before, the existing passenger berths are over 540 m from the passenger

halls so

that berth replacement plan has been discussed by relevant authorities.  While this

situation undoubtedly inconveniénces many passengers, the replacement plan is not proposed
for the following reasons:

1)

According to a relevant report, The Ports Corporation assigned a consuitant to make’
a technical study on a new passenger berth and the report was presented to PC in

© 1988, The consultant reportedly proposed that new passenger berth was to be

%)

3'3]

4)

conslructed wilh permanent structure near the existing passengér terminal to handle
some cargoes as well as passenger and that the existing passenger berlh was to be
relocated to serve as another cargo handiing berth. - Regretfully, the report is not
currently available so that basic conception (perspective of number of passenger,
cargo handling volume, calling vessel size and their frequency, etc.) cannot be
provided.

Although passenger traffic volume through the port of Agaba has been increasing,
it is uncerfain whether this trend will continue in the long term, With the progress
being made in the peace process in the Middle East, land transportation between
Jordan and Egypt via Israel may possibly be opened " Bus service will be a strong
competitor. for ferry boat service by virtue of the lower fares, as Arab Bridge
Maritime Company recognizes. Under such a sntuatlon it is belter to be prudent
to prevent over-investment.®

According to the results of reqd_ired number of passenger berths, the eiist_ing berths
will be able to meet the forecast future demands for. passengers as well as vehicles.

If construciion of a new passenger berth and relocahon of the emahng berth w:]l be

" implemented outside the framework of the proposed Master Plan, cargo handling -

5)

productivity will be increased. Port capacity would be raised to a level beyond that
required at the larget year. Implementation of the above projects would thus
become incompatible with the Master Plan as over-mvestment world occur.

It is said that the neplaced passenger berth ‘will be located opposﬂe the existing
passenger {terminal.: Facilities to be conslructed must: not adversely affect the
environment because there is a good coral colony. ‘Therefore a thorough field
investigation 1o examine thc environmenltal ramifications of the passenger berth plan
should be conducted. Sile investigation on environment for -the Short-Term

Trprovement Plan, contents of which were determined through consultation with PC,

does not include a survey of this area.

6) In- order o provide passengers with more comfort, covered corridor connecling

passenger halls and berths with air-conditioned system can be equipped.
Introduiction of the system is thought appropriate in future, especially, if the number
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of passenger conlinues to increase.

As a result, other than contiiner berth, port facililies at Container Port will remain
unchanged. '

Industrial Port
~ An additional berth for fertilizer-refated cargoes and potash will be required for all
alternative cases and a tanker berth to accommodate 250,000 DWT class vessels will be
required for Case 1,

Considering the function of both berths, their structure must be dolphin type, as
mernttioned in detail later. The location of both berths is decided taking into account

bathymetry, soil condition and distance between berths and land area.

Improvement of JFI, 1 Berth (the Timber Berth) .wi!i be proposed for all cases based
on the result of berth requirement.

The proposed layout plan is shown as follows (Figure 4.7.5).
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48 Information System
48.1 Electronic Data Processing

Many kinds of compuler systems are used in highly integrated business and scientific
fields. A comiputer is a machine that can perform logical, arithmetic, and data processing
operation, and can also record a huge number of data and resulls for immediate or future
referénce.

In proportion to the development of electronic technology of semiconductor like IC and
L.SI, computer business and science has been growing and growing day by day. Main frame
" computers, servers, work stations, personal computers, high' speed printers, and combined
systems are also evolving.

By using a computer system, it is now possible to process a large nwmber of data and
information in a short time span. Integration of computer system means that computer can
process many jobs and tasks muich motre quickly and correctly than manual process, and
integrated computer systems are:being used in many offices and organizations. Modern
inteprated compuiter system is very useful as a mieans to save time and manpower in daily

routine works and - jobs.

482 Strong and Weak Points of Computer System
A computer system has the following strong and weak poiiits;

- High speed processing at ¢lectrical speed

- High quality of accuracy

" Capability of processing of large’ nimber data.
No thinking power

A computer system can process and caleulate a large number of data and arithmetic
formula in a very short time.” When data is mpui accurately, and software is programmed
correctly for computer user, a computer : system can process, calculate and “output all
necessary dala in a moment. ~ '

However, as a computer system has no capability for togical thought, when data is
input inaccurately, or software is programmed incorrectly, a computer system will proceed
notwithstanding. Naturally output data will not be correct.

It is laborious to make a program for an individual task or job initially, and to input
all data correclly and perfecily. Initial troubles that are caused by mistakes of programming
can not be avoided. Initial trouble caused by mis- programmtng 's0 catled "bug”, should be :
amended and corrected aocordmg to trial operation and dally operatlon ‘ '

483 Preparation for Computcrizalion

A _computer systens is a only combination system of eleclromc equipment such as main
frame computer, server, keyboard, and printer. -As described above, compuler system has
no abilily to think by itself; computer operator and user must make program appmpnalely
for their needs and conveniences.
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The daily routine work should be systemized as tasks and jobs: of computer system.
To operate compuler system usefully and conveniently, it is very important t0 analyze the
daily routine works prior to introduction.

As described in the progress report, followmg items are required for the preparation
of computerization;

List of all paper works which are processed as daily routine work
List of all daily office: work procedures

List of all current data which are input and oulput by hand wnlmg
List of all necessary data are required by computer user

After putling these data and procedures in order, the computer system and program
can be designed.

484 Computer System

A computer system means the total system of computer hardware and it's operaling
software. The arrangement and combination of computer hardware should be determined
- to complement design details after preparing and studying current procedire of daily works.
- There are many items to be sludied for each piece of equipment.

Main frame compuler
Capacity of main memory
Capacity of cache memory
“Access time
Cycle time
Operating soflware

- Storage device
© Magnetic drum
Magnetic disk{Hard disk)
Flexlble dnsk[FIoppy dxsk)

i P'rmter
- Impact serial prmter
" Non-impact serial printer
Impact line printer
Non-impact line printer

Reader
- Magnetic disk reader
- Flexible disk reader
. Oplical character reader
* Optical mark reader

Display

-Character display(Cathode ray tube)
Graphic display
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485 Prograrmming

There are many programming languages for a computer system. FEach fanguage has
its characteristic for the purpose of hardware or process.

Forlran: -+ Science technology
Algol: -+ Science technology
Cobol:---: - Office process
Pascal

C

As the language of UN[X’opemiing system, language "C" is mainly used as a common
language.

The typical procedure of self-development programming design is as follows;

Unity of intention _
Study of the interior design' of the organization, and confinnation of an
indispensable condition for dividing of the program to module.

Constructional design of programming o
Dividing of the program to module. Processing this work step by step, and
-programming will be storied lo constructional way.

- Logical design of module
‘Module specification and test specmcallon
‘Dividing of each module to some pieces Of segment and part, and makmg of
processing procedure inside of module.

Specification of programming design
~ Design review
4.8.6 I’a:ckagéd-ﬁpplicalioﬁ Software -

~Fhére are two ways for a development of compuler programming. One is dev'_clopmeht _
of computer programming privately, and the olher is a purchasing and arrangement of
packaged application software,

There are many kinds of packaged application sofiware in the market, for example;

Opéraling software
" Assistant software for development of programming
‘Mapping software
‘Word processor software
‘Data base software
Scientific software
Engineering software .
"Business package software
Accounting
Salary payroll



Financial affairs
Inventory control of goods
Personnel affairs

Packaged application software is very useful to introduce computer system into non-
computerized office and organization. The market price of software is proper and not so
expensive.  Especially, from view point of required time of self-developiment, computer
operator can minimize and save the time for development of their programming.

On the other hand, packaged application software has not so much flexibility 1o meet
- the exact requirements and needs of computer user. Packaged application software is
designed and programmed to be in conformily with wide needs of unspecified user.

4.8.7 Computer System of PC
(1) Compuler System of PC

There is, at present, a large volume of works and jobs which are processed as a daily
routine work at PC.  Almost "all of these works and jobs can be systemized and
computerized, but the total volume of these target objectives for computerization is farge and
cover a wide range of tasks. :

These objectives of computerization can be classified to two categorics.  One category
.is calcutation process of many data, such as port charge, stevedoring charge, storage charge,
employee payroll, accounting and financial affairs, and so on,  The others is data base
‘process, such as inventory control of port state conirol, registered vessel, cargo handling
equipment, spare parts, and so on. Some tasks and jobs are mtxed w:th calculation and data
base process.

* Calculation process sometimes needs and requires rather complex system or program.
To clarify and simplify the process, preparation for computerization is very important as
described in the progress report and 4.8.3,

' At PC lhefe is a large nimber of jobs and tasks which are l*cqutred to be eomputeniéd
as data base. | The process of data base is no so complex, but it requires time to complete
inputting -all necessary data.

(2) Procedures for Computerization of PC

PC intends to introduce a comptiter system in their business to incréase economic
efficiency :of their daily  works and operation, provzde good service and keep close
' oommumcahon wnlh the customers.

“The jobs, works, form of documents and procedures are different from- Department to
Department Each Department manually prepares documents containing necessary data, but
these documents aren’t circulated which makes coordination difficult.

Each Depariment seems to have some independent ideas for their computerization to
perform their works and jobs more effectively. For an effective usage of a compuler, it is
better to minimize the total number of programs and data files. "It is also recommendable
to collect all current document, data, and information at one place, and anatyzé and arrange
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'again according to requirements of each Department.

To streamline different opinions, demands and requirements of each Department and
other offices, one coordinating group which is organized from each Depariment together with
person who have sulfficient knowledge of computer technology must be organized, that
organization called as "computer project team”.

{3) Priority

Each De;ﬁartment should have a ctear idea of how computerization will be utilized, that
is, '

"What and Which works/;obs procedures must be computerized” and
"How to compulterize”

At lhe organization meeling, each Department states its vision and objectives of
computerization. A project team for computerization would discuss and select the objeclwes
- from the many ideas. Possible computer systems of each Department are as follows;

1) Marine Deparbnent

Ship's movement control systern
Port State Control {PSC) system
Jordanian registered vessel controt system

{See Table 4.8.1}
@ Ship's movement contro! system

" a) Manne Department checks and gels :nl’ormauon of vessels whlch are scheduled to
arrive and depart at port. ‘

b) Marine' Department makes a plan to arrange lug boat, piloi and line’s 'man‘
according to the mformatlon . S o

¢} Marine Department contacts and master of vessel confirms ETA by VHF prior to
arrival according to the information of vessel schedule.

d) Marine Deparbinent inputs the following data into ‘computer for port due claim
which are prepared by Finance Department. :

- Code number
Ship's particulars :
Date and lime of vessel arrwal!deparlure
Data of pilot usage
Data of tugboat usage
Data of line’s man usage
Arrival draft
Name of master
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e) Marine Departiment has 7 tugboats and 6 pilots. Marine Department has a plan to
increase the number of pilots.

f) In 1994, about 2,500 vessels called Port of Aqaba including ferry boats which are
servicing between Aqaba and Nuweiba. The number of the ferry boat call is, in
1994, about 1,000 vessels.

(See Appendix 4.8.1)

@ PSC control system

a) Marine Department inputs all data of ship’s name and ship’s parnmlars which
called Port of Agaba, and makes files of these vessels.

b} Marine Department refers 1o the files and inspects pericdically the vessels every six
months or 1 year interval.

¢) Marine Department inspecls apparatus of safely equipment of a véssel for Port Stale
Control, and files all data of the inspection including the results.

d) The number of vessel which are inspedéd by Marine Deparlment is about 400
vessels per year for PSC control.

(See Appendix 4.8.2)
@ Jordanian registered vessel conlrol system
‘a) Marine Déparlment controls ]ordanian registered vessel.

b) Marine Department mpuls all data of Iordaman reglslered vessels, aind makes a file
of these vessels. : :

c}. Marme Department refers to the f:le and inspects penodlcal!y the vessels for annual
survey P

d) Marine Department mspccts Shlps hull engine, radio, safety apparatus and etc, and
files the results. :

¢) The number of vessels which are registered in Jordan is about 500 including small
pleasure boals.

: f) ‘The dala of registratlon and mspecnon are lransferred to Finance Department, and
' l"mance Department submits a bxll to the vessel owner.

(See Appendix 48.3)
| ’é) QOperation Department
“Berth decision control system

- Stevedoring control system
Warehouse and shed control system
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(See Table 482)

@ Berth decision control system

a)

b)

<)

d)

Operation Department controls not only berth usage but also vessel schedule.

Operation Departiment gels a schedule list of arrival vessel on | month in advance
from shipping agents.

Operation Deparlment gels and confirms information of arrival vessel on’ six days
and two days advance from shipping agents, and makes a plan of berth usage.

For making a plan of berth usage, following itemns should be taking into consider-
ation;

Kind of cargo commodity
Length of vessel
Draft of vessel

. Volume of cargo

Number of discharging hatch

" Priority of cargo discharging

e)

f)

g

Operation Deparbment can get information of an arrival vessel by telex or fax
machine instead of documents which are written by hand.

After berthing/ unberlhmg of a vessel, Operation Department mputs the exact lime
of berthing/unberthing of the vessel.

The time of berthmg/unberihmg is transferred to Fmanoe Department for port

- charge bitl,

i [See Appendix 4.8.4}

@ Stevedoring control system

aj

b)

<}

Operation Deparulleﬁt 'controls arrangements of sfevedoring and cargo discharging
equipment.

Operation Department makes a plan for stevedoring and cargo discharging
equipment in two days advance of vessel arrival,

Operation Department should take into -coné'ideralion the following ilems v«ghen'they
arrange stevedoring and cargo discharging equipment. '

Kind of cargo commodily

Volume of cargo

Type of cargo package

Number of discharging hatch

Number of cargo discharging equipment
Priority of cargo discharging
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d) Operation Department records the follbwing items for the bill of stevedoring;

Number of stevedoring {gang)

Working hours of stevedoring

Number of cargo discharging equipment
Special charge

e) In 1994, the number of stevedoring workers is abouit 2500 and the number of cargo
discharging equipment is about 300.

(See Appendix 4.8.5)

@ Warehouse and shed contro! system

a) Operation Department controls arrangements of warehouses and sheds for cargo
storage. '

Storage space is addressed and controlled by number of a storage section.

- b} Operation Deparbment makes a plan for available space to store cargoes in the
warehouse and shed.

Number of warehouses and sheds

Utilized space for slorage peér each warehouse and shed
- Available space for storage per each warehouse and shed
" Total number and volume of cargoes '

'¢) Operation Depariment should take into consideration the following ilems when they
arrange the storage space;

- Kind of cargo co.mmoldily'
~Volume of cargo ‘
- Type of cargo package :
Distance between berth and storage space
d) Operation Department records the following iteins for the bill of cargo handling;
Name and volu_mé of cargo
Name of a vessel and consignee _
The date and time of cargo receiving/delivery
(Total storage days): :
e) These data are transferred to Finance Department for the bilt of cargo storage.

1) Oi)e:ralion Department cohtrols 3% 'warehous}es and shed of 281,000 m?2 in total.
- In 1994, about 250 conventional cargo vessels called at Port of Aqgaba.

{See Appendix 4.8.6)
| 3} Finance Department

Port charge collecting system
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Stevedoring charge collecting system
Storage charge collecting system
Container charge collecting system
Payroll and wage adjustiment system
Accounting system

(See Table 4.8.3)
(D Port charge collecting system
a) Collecting system of port charge, which consists of;

Wharfage
Tonnage
Quarantine charge
Tugboat charge
Pilotage

Line's man charge

b) Al data for collecting of port chaige are transfe‘rred from Marine’ Department.

¢) The bills of port charge are calculated and prepared aulomattm]ly by Computer and
issued to a shipping agent. :

{See Appendix 4.8.7)

@ Stevedoring charge collecting s.:',"stém

a) Collecl'ing system of stevedori’ng,. which consists of;
Equipment charge
Stevedoring charge

Stevedoring exira charge

b) All data for collecting - of stevedormg charge are transferred from Operallon
Department. ‘ '

¢) The bills of stevedoring charge are calculated and prepared automatically by
computer, and issued to a shipping agent.

* (Sce Appendix 4.8.8)
'@ Storage charge collécting system
a) Collecting system of storage charge, which consists of;
- Quay charge |
Lighterage

Storage
Portage
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b}

<)

All data for'colleding of storage charge are transferred from Operation Department.

The bills of storage charge are calculated and prepared automatically by compiter,
and issued to a customs clearing company.

{See Appendix 4.8.9)

@ Container charge collecting system

a)

b)

<)

" b)

c)

d)

Collecting system of container handling and storage, which consists of;

Discharging/loading charge

Storage -

Re-handling charge

Extra storage (Reefer, Dangerous cargoes, etc)

All data for collecting of conlainer charge are transferred from Operation

" Department.

The bills of container charge are calculated and prepared automatically by computer,
and issued to a shipping agent.

(See Appendix 4.8.10)
Payro'i.l and wage adjustment systemn

Payroll calculation

Stalt's and worker's payroll calculation

Basic salary, over time compensation, other compensation
Income ftax, welfare pension, other deduction

All data for payroll calcu!auon are lransferred from Adminisirative Deparlment and
'Audlt & Control Department

Detalled ‘statement  for payroll are calcula!ed and prepared automat:caliy by
computer, and printed out. '

In 1994, about 2,500 persons are registered as "staff", and other 2,500 persons are
registered as "worker”.

" (See Appendix 48.11)

a)

® Accounting system’

Profit ai_‘ud loss statement

" Operation revenue

Operating expense
Net operating income
Non operation revenue
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Non operating expense

Non operaling income

Net income before contribution
Contribution

Net income after contribulion

b} Balance sheet

Assets Current assefs
Fixed assets
Qther assels

Liabilities :Current liabitities
Fixed liabililies
Capital Capital
Net income
Retained earnings
{See Appendix 4.8.12)

- 4) Technical Department

Equipment inventofy control system
Equipment maintenance control system

{See Table 484)
® Equipment mvenlory control system
a) Technical Department controls ail equtpment for cargo handhng

b] Technical Department keeps the inventory hst of equ:pment l'or cargo handling.
~ Possible items for the liSt are as, follows o

" Code number
Name of equipment
Name of manufacturer
‘Manufactured date
Type of model

Type of. power
Dimension
Type of fuel, Iubrrcalmg oil

¢} Technical Department updates the mventory list of equipment when they mlroduce
new equipment or write-off the old-one.

d) Technical Department controls 300 units of equipment, in 1994,

{See Appendix 4.8.13)
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@ Equipment maintenance control system
a) Technical Department maintains all equipment for cargo handling.

b) Technical Departinent keeps the maintenance list of équipment for cargo handling.
Possible items for the list are as follows;

In addition to the items of the inventory list,
History of past maintenance and repair records
“Date of maintenance '
" Delail of maintenance
Replaced spare parts
Due date of next periodical maintenance
Records of working hour

¢} Technical Department renews the mainténance and repair records when they
maintain and repair the equip‘ment

d) Technical Department checks and lists the kind and number of eqmpmenl which are
avaifable to use for cargo work operation.

€) Operation Department gets the information of equipment which are available for
use, and makes an arrangement for cargo work operation.

f) Operation Department maintains inspects, repairs and replaces the parts, etc
periodically in accordance with -a recommendation of manufacturer

" (See Appendix 4.8.14)
5} Supplies & Purchases Department -

: Spa._ré parts inventory control system
Spare parts order/receiving control system

' (Sée Table 485)
(D Spare parts iﬁvent_ory control system

a) Supplies & Purchases Department controls all spare pérts of equipment for cargo
hand!ing and facilities in their 12 stores.

' b) Supphes & Purchases Deparbnent keeps the inventory list of equipment for cargo
~ handling and facilities. Cons:derabfe items for the hst are as follows;

* Code number _
Name or number of stored store
Name or number of stored section
Name and number of spare part
Name of manufacturer
Manufactured date
Type of model
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Dimension

- ¢} Supplies & Purchases .Depar!ment handles about 48,000 units of spare parts, in 1994,
{See Appendix 4.8.15)

@ Spare parts order/receiving control system

a Supphes & Purchases Department receives an ‘order of a requisition of spare part
from each Department and orders the spare part from the supptier.

b} Supplies & Purchases Department makes a file of order tist, which records;

Code number

Name, type, model and number of ordered spare parls
Name of suppher :
Date

¢} Supplies & Purchases Department deletes the item of the order list of the requisition
when they receive the ordered spare part.

d) Supplies & Purchases Department updates the inventory list 'of spare parts for carg@
handling when they receive the spare parts which were ordered from supplier..

{See Appendix 4.8.16)
6) Administrative Depariment
Personnel control system
(See Table 4.8.6).
(D Personnel control system |
" a) Administrative Department controls all employees :ofiPC. ‘
“b) In 1994, following employees are registered in PC.
Staff - : 2,500
Worker - 1,300
Casual : 1,200
¢) Possible personnel data are as follows; |
Name of person
Date of birth
Rank
- Address
- Working experience

Skill /Ability
License
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Rewards/Penalties

d) Personnel data which are necessary for payroll calculation are transferred
automatically to Finance Department.

e) Personnel data should be strictly controlled to maintain confidentiality.
(See Appendix 4.8.17)

7 Specializ'ed Berth Department

Cargo(Phosphate} receiving system

Cargo(Phosphate} delivery system

Cargo(Fertilizer) delivery system

Cargo discharging system

Oil tanker loading system

(See Table 4.8.7)

D Cargo receiving system

a) Phosphate in bulk'is transporled to the storage shed from Phosphate mines by rail
and truck. :

b) Storage area of Phosphate in bulk is about 22,500 m2,

- ¢} Average weight of cargo is about 43 tons per wagon car, and 1,400 tons per ra:l
fleet, 7 fleets of trains are operated per day.

" d) Considerable items for cargo receiving system are as follows;

- Grade of cargo
~ Volume of received cargo
' Inventory of stocked cargo _
. Cargo transfer system from dumping site to storage shed

e} In 1993, about 3,600,000 tons of Phosphate are exported,
(2,600,000 tons by rail, and 1,000,000 tons by truck)

(See Appendix 48.18)
@ ( Cargo [Phosphate) dehvery [Ioadmg] system

a) PhOSphale in buik is loaded to a vessel by belt oonveyer and choke feeder from ihe
storage shed

b) Average 250 vessels are called to load Phosphate in bulk per year.

<) In 1994, Phosphate in bulk about 3,800,000 tons per year, 10000 tons per day is
expo-'ted

d) Possible items for cargo loading system are as follows :
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Grade of cargo
Volume of loaded cargo
Cargo transfer system from storage shed to loader

(See Appendix 4.8.19)
@ Cargo (Ferlilizer) delivery (loading) system

a) Fertilizer in bulk ‘is loaded to a vessel by belt conveyer and spout loader from
storage shed.

b) Average 200 vessels call to load fertilizer in bulk per yéar.
<) In 1993, about 400,000 tons of ferlilizer are exporled'.
d) Possible items l’or.ca.rgo loading system are as follows;
Grade .of cargo
Volume of loaded cargo

Inventory of stocked cargo
Cargo transfer system from storage shed to loader

(See Appgndix 4.8.20)
@ Cargo diécharging system
a) Sulphur in bulk is discharged by chain bucket elevator to storage shed
b) Possible items for cargo dlschargmg system are as follows

Grade of cargo
. Volume of d|scharged cargo
* Inventory of stocked cargo
- Cargo transfer system from vessel to storage shed

(See Appendix 4.8.21)
® Oil tanker loading system
‘a} Crude oit will be exported by oil tanker. .
" b) Possible items for cargo loading are as follows;

Grade of Cargo

Volume of loaded cargo

Inventory of stocked cargo

- Cargo transfer system from shore tank to vessel

Gravity unit
Power pump unit
Main remote valve/local valve
Flow meter
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Thermometer
Pressure Gauge

8) Project Depariment

Blue print file system
Construction contract index system

{Sea Table 4.8.8)
(@ Blue print index system
a) Project Depariment files all blue prints of building, berth, and other facilities of PC,
b) Project Department controls many sheels of blue prints.
" ¢) Possible items for systemized index system are as follows;
Code number
Name of print
Date of completion
Name of consiructor
{See Appendix 4.8.22)
@ Construction contract‘ index system

a) Project Department files all construction conlracts of building, berth, and other
facilities. ' '

b} Possible ilenis for systemized index system are as follows;
Code number | . ;
' " Name of construction contract - =
- Date of completion R
Name' of constructor
(See Appendix 4.8.23)
9) Training & Development Department
Statistics file system
© (See Table 4.89)
" (D Statistics system (vessel, cargo)
* a) Training & Development Depariment prepares and takes statistics of pbrt activities.
b) Possible items for statistics of port activities are as _folldws;

Name of vessel, arrival date, vessel size, dwt, flag
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Cargo of volume, commodity, style

Local cargo/transit cargo

Origin and destination of cargo

Container cargo in 20°/40, in TEUs
FCL/LCL, Kind of container, commodity

Name of berth, berth occupancy rate

Name of shed, shed occupancy rate

(See Appendix 4.8.24)
10) 0|’fiée of Director General

Mail sending/receiving control system
Circular letter/document control system

(See Table 4.8.10)

(D Mail sending/receiving control system
a) Office of Director General controls and files the mail list which is seﬁt and received.
b) Possible items for the index mail list are as follows;

Code number

Date

Name and address
Sender S
Ordinary/Registered mail

(See Appendix 4.8;25)
'@ Circular letter/do’cufnéné conlrol s;ys;tem.
a) Office of Director Generat controls and files the tist of circular ;ette}/doctunent.
b) Pbs.sible items for the liét are as folfows; - | |

Code number
Kind of circular letter/document
Date of issue
Notified party

{See Appendix 4.8.26)
11} Container Terminal

Gate control system
Yard control system
Ship's discharging/loading system
CFS control system
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(See Table 4.8.11)
D Cate control system
a) Automatic capture of conlainer's data at gate in/out
The information of conlainers are gélhered and captured at gate in/out operation.

Container number

Place of delivery

Date and time

Carrier

Status

Purpose of gate in/out

Scheduled line, vessel, voyage number
Port of destination

Scheduled place of return

Inspection at the time of receipt/delivery

{Sce Appendix 4.8.27)
@ Yard contro} system
a} Inventory control of in-yard containers to and from vessels

‘ Matchmg of réceipt containers with booking list
Matching of delivery containers with container manifest

' b) Determination or checxlng of yard stacking address of recewmg and delivery
containers. .

Recewmg eontalner

- Full or Empty

" FCL/LCL. ‘

. Dry container or reefer container

* Shipping lme/shppmg agent
Name of vessel/voyage

Delivery container:
Full or Empty
FCL/LCL :
Dry container or reefer oontamer
.~ Name of vessel/voyage
Customs clearing company
Consignee

(Sce Appendix 4.8.28)
@ Ship‘s discharging/loading system

a) Making of a discharging and !oacling cargo work sequence Jist of containers to and
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from vessels.

Container booking list
Container réceiving list

- Container cargo manifest
Container bay plan
Container schematic plan
Cargo work sequence list

(See Appendix 4.8.29)
@ CFS control system
a) Making of a receiving and delivery sequence list of containers to and from CFS.

CFS container list

CFS container receiving list
CFS container delivery list
CFS cargo manifest

b} CFS cargo
Determination or checking of CES storage address

Block address

Commodity

Cargo volume

Number of package

Shipper/Consignee _

Shipping agent/Customs clearing company
Container number . -
Vessel name :

(See Apperidix 48.30)
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4.8.8 Computerlzation of Container Terniinal
(1) Applicable Objectives

There are many objectives for computerization in PC as described above. 'PC bought
a host computer, HP-9000 800/827, to introduce a computer system into their daily works
and jobs in 1991, and that computer was installed in their office in 1993 without any
software,

The total volume of objectives for computerization is very large, and it seems very
difficult 1o iniroduce a computer system in their business at one time from scratch. To start
a compuler system practically soon in PC, PC should select the applicable objectives for a
computer system.

A computer system is important for many port activitiés, but the container terminal
should be given top priority. It is said that one container terminal (350 m x 300m) can
handle only about 1,000 to 1500 TEUs per week, or 60,000 TEUs per year without ‘a
computer system.

In 1994, container port of Port of Agaba handled 54,759 TEUs for import, 7,920 TEUs
for export, 48,138 TEUs emply for export, tolalling 110,817 TEUs. These figures show that
Port of Agaba has almost reached the limit of ils handling capacity. Considering the limited
volume that can be handled manually, PC should immediately start computerization of
management and operation,

(See Appendix 4.8.31)
(2) Project Team

The establishment of a project team is necessary to start a computer system in the
container terminal as a general procedure for computerization. The project team will be
constituted by persons who have enough knowledge about container terminal operation and
computer lechnology

Conlamer terminal’ staff have a meeting together with computer specialists, and study
and analyze ‘the procedure of the container terminal. To analyze the procedure of the
container terminal, all current documents and formats should be collected firstly,  All
collected documents and formats will be checked and studied to determine whether the
documents can be combined together to reduce the number of documents. Some data, which
-are input and output, might be duplicated in several documents, and there are some
-possibilities to minimize the number of papers '

© After collectmg the current documents the project team analyzes the time sequence of
each docwment. P .

. "What kind of and which documents are necessary to process”

* “When is the document processed from one section to the other section.”
"Which section processes the document”
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{3) Introduction of Computer System

The project team iwill determine all necessary documents and procedures for
computerization, and the total required capacily of computer memory can be determined.
The capacity of computer should be calculated and concluded by the total number of
necessary data. And then, type of model is selected based on required capacity.

Required equipment of computer system for container terminal is as follows;

Host computer(Server)
Work station
Personal computer

~ Display
Keyboard
High speed page printer
Line printer

(4) Training of Computerized Container Terminal

The yard operation of a container terminal is different from terminal to téerminal.- There
are also differences both in manual and computerlzed operation. Key staff should not only
have sufficient container terminal experience, but also be familiar with computerized container
terminal operation.

The Port of Aqaba container terminal is not computenzed nor does the terminal have
enough experience {o operate a computerized terminal. To operate a computerized terminal -
smoothly, staff of the following should be trained prior to actual terminal operation;

'General/Assistant manager.
Supermtendent and Foreman

‘The items of trammg course for contamer termmal are as follows;

General mformatlon

General arrangement of container termmal
Terminal gate
Container storage yard
Container berth . :

~ Container handling equlpment

“Container flow chart

“Container document

- Container gate in/out control
Container flow
Container document(EIR,- Container Sllp]
Communication with yard control

Container yard control

Yard arrangement(Storage address, full/empty)
‘Communication with other section
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Ship's cargo work
Container loading sequence plan
Container discharging sequence plan
Pre-stowage plan
- Final stowage plan
Final bay plan/schematic plan
Communication with other section

" Document control
Document for receiving/delivery
Container cargo manifest
Bay plan, Schematic plan
Customs clearance
B/L

{See Table 4.8.12)
{5) Time Schedule

Generally speaking, it takes a long time to establish and complete computer system in
' an organization or office from scratch. At present, there is no  project team for '
computerization, nor has preparation for a computer system begun. PC should commence
preparation to start compuler system as soon as possible because of lime restrictions. Cargo
- volume of container at Port of Aqaba will increase gradually, and they have to introduce -
many kind of cargo handling equipment to improve and solve mcreased and congested cargo,
such as transfer crane, new gantry crane, by the year 2000.

From past records and experience, it takes about 2 to 3 years to introduce a new
comiputer systemn into a container terminal. The typical time schedule for building up
computer system is as follows; : ' '

" (See Table 4.8.13)
L (6) EQt&fpriient;olé Container Yard Haﬁdling

- There are three systems used for container yard handling; chassis system, straddle
carrier system and transfer crane system. At port of Aqaba, this terminal currently employs
the stradd!le carrier system. For introducing of computer system into their container termina,
there are two choices of container handling system, one is straddle carrier system and the
other is transfer crane system,

Both syslems have their merits and demerils for terminal operation, and many terminal
operators ‘have not reached to the final clear conclusion. But, in proportron of development -
of computerization of a container terminal, many container terminals choose the transfer crane
system. [t is said that transfer crane system ¢an be controlled by computer easier and more
efficientlly than straddle carrier system.
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489 Personal Computer

In proportion to the development of electronic technology of semiconductor, a personal -
computer has been growing the same as main frame computer. And as there has been a
trend of down sizing in main frame computers, personal computers have become increasingly
important. Constitulion of new a computer system is main frame computer, personal
computers, printers, and so on.

A personal computer has many functions in a modern computer system, and the
function is grading up. To operate a modern computer system, it is very important to know
how to use and operate a personal computer. '

ltems of elficiencies and functions of a personal computer are as follows;

Bit of CPU
Memory of capacity
Clock cycle{MH?2)
CPU accelerator
Hard disk
MO-disk (Magneto-Optical disk)
CD-ROM
Operaling system
MS-DOS
Windows
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49 Preliminary Design of Port Facilities
491 Deslign Conditions for Poit Facilities
{1) Design Wave Height

Waves used in design of protective facilities for a harbor such as breakwater shall be
determined by using measured and hindcast data. An appropriate statistical - processing
should be applied for the hindcast and the transformation of waves taken into account.

There is no wave protective facility in harbors of the port of Aqaba. The basin of
lighters berth and slipway at Main Port is protected by the general cargo berths No. 5 & No.
6. However, coast guard and pleasure boats harbors are provided with breakwaters. This
means that wave protective facilities are not necessary for ocean going cargo vessels at the
Port of Agaba but they are required for the small crafts such as tug boats, pilot boats and
barges. Protective facilities, therefore, shall be taken into account in the Study where
required.

According to the information oblamed through interviews with captains who are in
_charge of Marine Department of The Ports Corporation, maximum waveheights experienced
offshore in the Gulf of Agaba far from the Port are approximately 3.0 meters. Regarding
- the offshore “significant waveheights, a consultant previously estimated that an offshore
significant waveheight of 10 year rehirn period was 2.8 meters corresponding to 38.3 knots
of 10 year return period windspeed in South-Southwest(SSW) direction. 1t also estimated that
the significant wavcheight at the harbor entrance, located between Container Port and
Industrial Port was 1.0 meters. In addition, the consultant estimated that the wind of 50
year return period was only 10 % faster than that of 10 year. By use of wave hindcast
curves prepared in S-M-B Method, the significant waveheight of 50 year relurn pertod is
‘estimated as 3.2 meters ofl’shore and 1.1 meters at the harbor.

Design Wave Helght 1.1 meters - At Berthing Facililies .
“{2) Désign Tidat Level
Tidal levels at Aqéba

MHWS  3#1.10 meters  Mean Springs High Water Level
MHWN  +0.90 meters Mean Neaps High Water Level
MSL +0.70 meters ~ Mean Sea Level

MLWN 4050 meters - Mean Neaps Low Water Level
MLWS +0.30 meters - Mean Springs Low Water Level
LAT 000 meters  Lowest Low Astronomical Tide
CDL © .00 meters 'Chart Datum Level '
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{3} Wind Velocily

Wind speeds for building and cargo handlmg equipment design are based on a 3
second gust speed. According to the dala previously prepared by a consultant, the mean
hourly 50 year return wind speed in any direction at Aqaba is 49.2 knots. This estimate was
made according to data from the UK Meteorological Office. Conversion applied in Shore
Protection Manual of US Army Corps gives the design speed of 38.2 meters per second
for buildings.

Design wind velocity 38.2 mu/sec.
(4) Rainfall

Rainfall at Agaba is negligibly slight and irregular, : Paved area shall be given a good
run of slopes of 1:60 etc to adjacent sandy areas.. Gargoyles shall be provided from building
roofs. Main drainage pipes will not be installed.

(5) Temperamre :

Temperature difference between maximum and minimum in different months varies
from 20 to 30 degree centigrade. Temperature range of 30 degree centigrade will be used
for design purpose. :

(6) Earthquake

The seismological activity risk in Aqaba is high and it is considered in zone "A"
- according to the map zoning of Jordan. The intensity of earthquakes in zone"A” is assumed .
to be cf a scale grealer than 80 based on Mercalli Scale. Therefore, it is necessary to
- consider seismic loads and to follow the seismic provisions and details recommended by
. international codes.

All the buildings will be desrgned to resist earthquake intensity of (>8.0) aocordmg to
- Mercalli Scale.: _
: Intensny Coefficlent ' = 075 :

: In des:gn of port and harbor facilities, seismic effects must be laken into consideration
“ 50 that the facilities have an appropriate earthquake resistance. The earthquake-proof design
shall be made in accordance with the fo!lowmg method

a) Seismic force=Deadweight x “Deslgn seismic coefflaent :
b) * Seismic force=(Deadweight+Surcharge) x **Design seismic coefficient

"+ '+ Design’seismic coefficient = *Reglonal seismic mefftcxent x Factor for subsoit conditions
x Coefficient of imporlance

o Régiénél seismic coefficient : The coefficients of 1/15~1/20 are applied for important
' facilities at The Gulf of Suez.

Design seismic coefficient is applied only to the horizontal coefficient,

Design seismic coefficient = 0.07 ; 1/15 which is applied for important facifities at the
Gulf of Suez,
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4.9.2 Design Criteria
(1) Standards, Codes, etc lo be Applied

Technical Standards for Port and Harbour Facilities in Japan will be, in principal, used
in the structural design of port facilities. The Jordanian codes and standards in addition
to other international codes will be also applicabte in the structural design for building, road
and other civit facilities.

‘Since the ports areas are located along the coastal area and exposed to hard-
environmental conditions such as high temperature and absolute evaporation, it is important -
to take precautions, especially in designing the concrete structures. All concrete elements will
be designed to resist the effect of thermal loads due to temperature range and to improve -
the qualily and weather resistance of concrele. Sulphate resistant cement’ (type V] or
Portland cement (fype H) will be employed, to avoid chloride penetration and resist other
chemical reactions.

{2) Background Knowledge in Selecting an Optimum Stru'dural Type for Quaywalls

The structural types of mooring facilities should be determmcd by considering the
characteristics of the respective structural types and examining the following items.

1} Natural 'condilions : Steep seabed, Hard surface soils, High salinity & inorganic

~ seawater and soils, Comparatively small significant waveheights, etc.

2) Condilions of use : Berthing conditions of objective ships, Type of cargos, etc.

3) Conditions of execution : Utilization of local material and skilled labors, Easiness of
method of works, etc.

4) Construction period : Introduction of large-scale & modern construction machmery
and equipment, Continuous execution froni extensive areas, efc. -

5) Construction cost : Economical, stable and reliable structural design,

6) Others : Simifar design of existing stmclures Envrronmental consideration of lwmg ‘
coral & coral reef. ;

There are many structural types of Mooring fac:hhes However apphcabte sl:uctural
types for standard size of container ships or large-scale bulk carriers to berth at the Port of
Aqaba are timited as shown below.  Bold letters show recommendable struclural types and
they might be compared to select the most suitable lype through evaluations.

Gravnty type quaywalls Caisson type, Concrete block type

Sheet pile type quaywalls: Sheet pile type, Sheet pile with a rehevmg platfonu
Steel sheet pile cellular cofferdam type of quaywalls

Steel plate cellular cofferdam type quaywalls : ‘ C
Open-lype piers Open-type with vertical piles, Open-type with coupled batter piles’
Dolphin, Detached piers, Floating piers, Cantilever sheet pile quaywalls,
Double-wall cofferdam type quaywalls, Open-lype piers on cylinders.
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4.9.3 - Port Facilities to be Iinprqvéd

According to the required pérf improvement plan and it's faciiity“léyout f)lan for
Master Plan, the objective port facilities shall be improved.

{1) Main Port

Two{2) alternatives are consw!ered in the case of pohhcal and economic scenario (1),
which are based on the difference of functional berth alignment regarding to the required
‘number of berths, Table 4.9.1 and 4.92 show the facilily items to be improved, location and
construction item including quantities for alternative 1 and 2 respectively,

Table 4.9.1° Facility Iteni of Main Port (Cise 1 - Alternative 1)

Facility Ttem Location Conslruction llem.

to be improved ~ Construction facility Quantity
| -14m Grain berth GC No.1&2 | Quay-front reinforcement _ 280 lm
_ _ . Dre_dging 6( basin up to -14.0m 30,000 m’
-10m GC berths FPhosphate A N_ew quay:constmction 2 berths 340 km
- Sheet piling - 390 Im
N Reclamation 1.7 ha. . 200,000 m*
Vegetable & banker oil piping/outlet 70 L
Demolish of dolphins ' 3 units
Pavement of yard & road - 19 ha
Utilities - | | - 16 ha
Quay,yard & street I:ighting_ . 25 ha

Remarks :* 1. The works of quay-front reinforcement include;

- Demolition of existing fenders and fitting of new fenders
- Slope protection after dredging such as concrete blocks, stone works

.20 Reclamation works
- Fill material shall be brought from near hills elsewhere cutting works are

_ ‘available, : . _

© .3 Dredging material : Dredging nlaterial shall be used for rec!amalion‘ fill.
4. Flood channel shall be constructed outward of the reclamation area. -
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Table 4.9.2 Facllity Item

of. Main Post {Case 1 - Alternative 2)

Facility Itemn Localion Construction Item
to be improved Construction facility Quantity
| 12m GC berths | GC No.1&2 | Vegetable oil piping/intet 110 Lm
B Dredging of basin up to -12m 20,000 m*
-14.0m Grain berth | Phosphate A | New quay construction 1 ber'th: 310 Im
Sheet piling | 360 Lm
Reclamation 1.55 ha. 183,000 w®
Relocation of belt conveyor 160 Lm
Banker oil piping/outlet 60 Im
Demolish of dolphiné 3 ‘units
Pavernent of yard & road 1.1 ha
W=30m
Utilities 155 ha
Quay,yard & slreet lighting 16 ha

Remarks : 1. Pavement of yard : Pavement shall be done for the a

waiting.

* Table 4.9.3 Facility Item of Main Port (Case 5 and 9)

rea of truck parking &

phosphate Berth A

‘fand Phosphate A

© Fadility Item Location - Construction It:en*g o
- to be Improved ¢ ' Consim-‘dionffacilil'y :Qt.zanllti)r
-14.0m Grain beith | GC No.1&?2 'Qu;:ay-_fmnt reinforcement 150 1m
| Widening Deck. 160 im 3
Pein forcement of Deck 200 1m -
- Conveyor Line . 260 Im
_ Deedging of basin up to :-14.5m 6400 m?
-120m GC berth | GC No.2&3 | Dredging of basin up 1o 12.5m | ' none
Rehabilitation of - | Betiveen GC No.l Mooring delphin 1 unit

Figure 4.9.1 & 49.2 show Facility layout of Main Port for Master Plan ; Case 1 -

Altemalivé 1 &2
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(2} Container Port .

There are five(5) berth complexes in the container port. No improvement plan of Mo'ta
floating berth and Bulk cement berth is proposed by the Master Plan. Regarding the
passenger berth, Aqaba port project for consiruction & operation of a passenger berth at
Aqaba Port is proposed by the Government of Jordan. Jordanian Government is looking for
foreign investors. The project is not involved in the Master Plan of the JICA study.

- The improvement of Ro-Ro berth is not necessary for the Master Plan. However, as
the Ro-Ro berth is located at the North extremity of Container berth, access road and
necessary facilities for cargo traffic from/to Ro-Ro berth shall be proposed in the facility plan
& tayout of container terminal. ' :

Container terminal shal! be improved for all cases of Master ptan, and the facilities and
the layout to be improved are the same to every case of Master plan.
Facilities to be improved and equipmeént to be procured in 2010 are listed in Table 4.9.4.
Alignment of container blocks, buildings and yards in the port area and rough sketch of
connecting road to- existing roads outside of the port area, etc. is shown in Figure 4.9.4.
Figure 4.9.5 shows topography arotind container yard,
Figure 4.9.6 shows the plan of earth works and extension of berth, and Figure 4.9.7 shows -
sections of culling. :

' Table 494 Facility Item of Container Port

Facility Item Location " Construction ftem

to be improvécl Cbxislructiﬁn facility - Quantity
Extension of berth | South en:cl Berih construction - 60 Im
‘Reclamation 0.6 ha © 30,000 m*
Revetment/retaining wall 120 :1lm
Facilitics for tug boe;_ts mooring | 80 Im
Outside road North Construcl_ioﬁ road a 300 Im
Buildings North Office & Maintenance shop 8250 sqm
Yard area Farth works 1,000,000 iy’
_ : Pavement of yard,toad | | 50 ha

Cargo handling equipment " see Table 49.5 ; '
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Table 49.5 Equipment lo be procured

Name of equipment Spec. of equiprient Necésséry Procured

nismber number

Gantry Crane Panamax Type ' 31 -1 unit
Over Panamax Type i 1 wiit

Transfer Crane Tire-amount Type : 10| 10 unit
Forklilt 40 ton/lifting cap. 0] 00 unit
i5.25 ton/lifting cap. 5 00 unit

7-14 ton/lifting cap. 10 00 unit

5 ton/lifting cap. 0 00 unit

Trailer - Tug Master . ' 26 20 unit
Chéssis | 36. 31 unit

{for All the Ports)

Tug Boat 2000 ps B | 3] 1 fleet
B 3000 ps _ : *4) 3| (3)2 fleet

Note : In case of Scenario(l), 4 tugboats are required.

(3 induslrial Port

“ A berth for export’ “of l'eruhzer and phosphate is planned nearby existing industrial
berth in all political and economic scenarios of Master Plan, Facitities to be improved in the
. master plan involve the construction of jeity, trestle, control & angle tower and cargo
: handlmg machinery & equlpment on the jetly. :

A berth for import of live-stock is planned at exisling Timber Jetty in all political and
economic scenarios of master Plan. Facilities to be constructed in the Master Plan involve
Jetty of 200 m. in Length, 2 mooring dolphins, road and necessary ulilities.

In the soenario of case’ {1}, the construction of a new oit berth is pfanned for
accommodating 250,000 DWT oil tanker. Facllities to be improved in the Master Plan involve
only the construction’ of berth and trestle, and exclude land preparation of tank yard &

- piping area, tanks, pipes, loading anms, fire fighting facilities and so on that might be
" prepared and constructed by the investor.
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