-(2) Port Tariff

PC's port tariff is very complrcated making it difficult for port users to estimate port
charge.

Furthermore, many staf(s are in charge of calculating port charges. It should be revised
so that it can be easily understood by port users. By so doing, staff could be reduced.

5.10.3 Establishment of Effective Maintenance System

There are several damaged structures which fequire both periodical maintenance and
“urgent rehabilitation. -

Maintenance works are required for not only ensuring safely to port users but also
‘extending the life of facilities. It is recommended that the required maintenance works
should be evaluated during the design stage by totaling the initial cost and mainteniance cost.
More economical maintenance works can be conducted if proper preparation works on
objective structure are carried out.

Findings and recommendations on this aspect are shown below.

a) Inadequate identification of required raaintenance works is observed,
It is recommended to prepare a list of facilities together with possible damage.

b) Insufficient inspection works are also observed. Monitoring of the present usage
and damage. inspection should be conducted periodically. Inspection survey should
. be extended to underwater struclures, 'under surface of deck structure and
embedded facilities in the berth. |

Maintenance work on the structures can be divided into two categories, namely the
rouline maintenance and the urgent rehabilitation. The former consists of preventive
" measures in’ which-required cost is minor,” however- the latter consists of corrective measures :
against large scale damage in which requiréd cost is large. According to past expenenee '
if - preveniwe maintenance is- appropriately - performed the required cost for: corrective
maintenance works will be minimum, o B B ' a

5.10.4 Training System
{1) Reformation of the Training System
1) Establishment of the lnforrnation Center (Ffl’edive use of the existing librafy]‘

The existing library of Trammg Center wﬂi funcllon as the Informatmn Center in order
to widen instructor’s and staff's knowledge.

Many deparhnents'dispatch staﬂ's to foreign countries to acquire the latest information.
The fruits of such training presently seem to be retaired by. individuals, but these should
be ut:hzed for the whole orgamzahon in a systematic way

‘ This lnformatton Center should gather the above mentioned data and documents which
are kept by all. deparlments :
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Furthermore, Information Center should prepare updated technical texts, port related
journats, brochures of foreign ports and training inslitutions, etc.

All of this information should be sorted in good condition and available to all staffs.
2} Widening instrucior’s knowledge

It is recoramended to bring up instrictors who have the latest and broad knowledge
of port management and operation and’ lhey should befong to training center exclusively.
Instructors must have an overalt knowledge of the port in order to promote better
understanding on' the part of trainees and be able to teach several related training courses
systematically. Furthermore, instructors can enlarge their knowledge through exchanges with
one another.

In order to widen instructor’s knowledge, PC should send several staffs to foreign ports
for a long term and let them acquire broad knowledge of port management and operation.

in addition to abave measure, instructors should get the latest information from the
slaffs who are dispatched to foreign ports.

Personnel changes of d:spalched stafl and instructor for a limited period is also a
possibility.

'3) Practical training

As mentioned in the Master Plan, Investment for practical training institution with port
~ facilities and the latest equipment is very costly. Especially initial and maintenance cost for
training equipment such as ship’s crane and derrick crane is so high that such equtpmenl
+ should be indroduced after ensuring financial resources in the future, because PC has to raise
- a large amount of funds for the new port development.

It is. recommended for PC to send several operators to the training institutions in
~foreign countries to heighten skill of ship’s crane and derrick crane operators. These trained
- operators guide unskilled ones by the programmied trammg pernodlcally usmg actual ship's
: crane and dernck crane fon-the-job training). |

Regarding the land handling machines {mobile crane, forklift, etc), it is possible to
execute controlled practical training if suitable space is secured. After arranging this space,
skilled operators can guide unskilled ones using land handling machines which are
~exclusively used for pracucal training.

{2) For the ijects' of the Short-tenm Improvement Plan

"In order to execute thé projects and operate and maintain new port facilities and
equipment, followmg training courses should be prepared as soon as possible,

1) For operation of the new container terminal
Transfer cranes (5 sets), additional ganlry crane (i set) and operaiion' system by

computer are proposed in the Shori-term Improvement Plan {target yéar : 2000). In order
lo correspond to drastic change of cargo handling system (straddle carrier to transfer crane)
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and introduction of computer control, PC should post capable operation stalfs and operators
in the Operation Department until 2000. o
Following training courses are necessary to rear capable operation staffs and operators.

a) Training for container terminal operation staffs
b} Training for transfer crane operators

Several staffs énd operators could be sent to foreign ports and to acquire knowledge
or skill based on the latest management and operation or cargo handling technique.
They should pass on their knowledge or skill to other staffs or operators.

c) Training for new additional gantry crane

Skilled operators guide unskilled ones periodically using actual gantry cranes. [t is
advisable that when PC purchase above new gantry crane and transfer cranes, PC
should turn to the supplier for guidance on operation for a certain period.

:2) For executing the projecis

Expansion or improvement of the berlhs, pavement of the container yard and
manufacturing and setting of a gantry crane, etc, are proposed in the Short-Term
Improvement Plan. These projects are planned to start from 1996. Project Departiment will
be in charge of ihe control of design and construction work of the projects. However, PC
has not constructed port facilities since completion of the Container Terminal (1984} or Oil
Jetty {1986) so PC does not have enough capable technical staffs.

, Furthermore, there are several berths which require rehabilitation. These defects seem
" to be caused by superannuation, low level of construction work and lack of regular
maintenance. : s '

Considering above issues, PC should rear capable techmcal staffs by the begmnmg year
of the project, 199%. And followmg training courses are recmnmended L L

a} Training for porl planmng

To rear capable technical staffs who understand how to plan the pon faahtles and
are able to alter the planning should unexpected problems arise.

Not many staffs are’ requlred for port planning so the fo!lowmg training shoutd be
considered; :

- Send selected staffs to domestic or foreign technical school or related organ
- Invite experts for a long term ( Experts should be: assigned to port planning
section which is recommended in this study to assmt in on-the-job training)
b) Trainin'g for design, construction and maintenance work
- To rear capable technical staffs who have knowledge of design, construction and
maintenance work in order to supervise the design, construction work of the projecis

and maintenance of existing and new port facilities.

rcC has_m'any port facilities and equipment. Many staffs for civil, mechanical or
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a)

b)

: electncal works are reqwred considering the scale of port.

Following training should be mtroduced

- Invite part-time instructors from domeslic technical school or experts for a long
term from foreign countries as instructors of Training Center.

For effective cargo handling and office work
Training for heightening self-awareness
lt is very important to raise employee s morale whlch leads to efficiency of carge

handling and office work. PC should make all staffs understand the imporlance of
their jobs, that is, that they are contributing to Jordan’s economic development.

‘Current training courses include lectures on discipline and self-awareness education.

However, more altention should be given to this matter. PC should provide
following training periodically for heightening self-awareness of all staffs. {Instriic-
tors..Representative of each depariment)

Port related laws and regulations, Functions of each Department
Personnel administration system (Promotion system, Pay system)
Port facililies and equipment {Structure, Function)

Port activities (Cargo flow, Cargo volume, Cargo handlmg system)
Future plan and target, Problems to be solved

Training on personal computer

In order to ensure more quickness and accuracy of office work, PC should introduce
personal computers to every section. Practical training on personal computer using

- application software such as word processor, spread sheet, drawing processor should

bie strengthened
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511 Economlc Analysis
5111 Purpose

The purpose of the economic analysis is io appraise the economic feasibility of the
short term plan for the new facilities of the ports of Agaba from the viewpoint of the
national economy.

Therefore, the purpose of this section is to investigate the economic benefits as well as
the economic costs which arise from the project and to evaliiate whether the net benefits of
. the projects exceed those which could be obtained froin other investment opportunities in’
Jordan. :

5112 Methodology

The economic evaluation of a project should show whether the project is justifiable
from the economic point of view by assessing its conlribution to the national economy.

{1} EIRR

The economic evaluation of the short term plan is identified to clanfy the justification
- of the projects by the Economic Rate of Return (EIRR).

(2) "With" and "thou_t analyS!s
The EIRR value is obtained from the annual economic benelit-cost value, The economic
benefits are obtamed from the difference between the "With the project” case {heremal’ler

referred to as the "With™ case) and "Without the pro;ect case [hercinalter referred to as the
"Without® Case] :

(3) Measurement of Costs and Beneﬁts

In esumatmg the costs of the pro;ect "economic pricing” is apphed Economic pricing
means that costs are appra:sed in tenms of mlematlona! prlces [border przoes}

The g‘e_neral prooedure of the economic 'analysm is shown in F:glire 5;11.1.'
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Figure 5.11.1 Flow Chart of Economic Analysis
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5.11.3 Prerequisites of Analysis
(1) Base year

The base year of the short lerm plan is the starting year of the economic analysis. In
this study, 1994 is set as the base year faking the construction and invesiment schedule of
the project into account,

@ Project life

The period of the calculation for the economic analysis is assumed to be 30 years after
completion of the construction work (in the year 1999) taking into consideration the economic’
lives of the port facilities.

(3) Scope of the project
The scope of the project for the economic analysis consi_sts of the following,;

a) Grain Berth is transferred and depth is deepened (FROJECTI)

'b) Container Terriinal is enlarged and a ganlry crane and transfer cranes are installed
(PROJECT2)

¢) JFI-North Berth is constructed and installs handlmg‘ equipments {PROJECT3)

d) JFI-1 (livestock} Berth is enlarged and deepened at Timber berth {PROJECT4)

(4) "With* Case
In an economic analysis, benefits are mainly brought about by 'improvemenls; in

productivily. The "With" case includes all improvements in productivity.
{5) "Without" Case

A cost-benefit analy&s is conducted on the d:l’ference between the "With" and “W:thout“ _'
investment cases.
In this study, the following oondltlons are adopted as the "Wlthout" case:

{for PRO}ECT 1-Grain Berth)

a) No mveshnen! is made for the port

b) The sizes of vessels and the working el’flcmncy of cargo handling is the same ‘as
"With® case. .

¢) Loaded vessel is shifted after draft is available at Berth No.l

d) Cargo handling is available up to berth occupancy rate of 80%

(for PROJECT2-Cantainer Pori)

a) No investment is made for the port

b} The size of container vessel and the working efficiency of one ganiry crane is the
same as "With" case. :

¢) Cargo handling is available up to berth occupancy rate of 9%0%
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(for PROJECT3-JFI North Berth)

a) No investment is made for the port

b) The size of vessels and the working efficiency of cargo handlmg is the same as
"With" case.

¢) Cargo handling is available up to berth occupancy rate of 83%

(for PROJECT4-JFI-1 Berlh)

a) No investment is made for the port _
b} The size of vessels and the working efficiency of cargo handling is the same as
"With" case.
) In case of calling of large sized vessel (24 limes per year), Mo'ta[Rice) Berth
: accommodates her.
d) Cargo handling is available up to berth occupancy rate of 90%

'5.11.4 Economic Pr'icing
{1) Methodology

The purpose of the economic analysis is to examine the value of a project, that is, to
sce if it represents an efficient allocation of resources in the national economy. The values,
of goods quoted at a market price do not always represent the true value of those goods’
from the viewpoint of the national economy. The local currency portion of the goods and
materials at a market price often includes customs duties. The labor cost at market prices
is often influenced by a minimum wage system. Therefore, eoonomic pricing® shouki be
conducted for the economic analysis.

“In this sludy, lhé prices of domestic goods and services are revised to border prices
in an effort to determine a more rational valuation. In general, these border prices are
intended to represent Ihe mtemattonal market value, or the wor!d prices, of these goods and
services. '

“The market prsces are changed to border prices by various' conversion factors such as ‘
“Slandard Convers:on Factor”, "Lonverswn Factor for Consumption” and so forth. "

Import duhes, other taxes and subsidies are merely transfer items which do not actually '
reflect any consumption of national resources. Therefore, these transfer ilems should be
: excluded in the calculauon of the costs and benefits of the project for the economic analysis.

(2) Standard Conversmn Factor(SCF)

: lmport duties and export subsidies cause a price differential between the domesllc
: market and the mternaltonal market. The Standard Conversion Factor (SCF) is used to
_determine the economic prices of certain non-traded goods and services which cannot be
directly valued at border prices.

SCF is expressed by the following formula:

(14D} + {E-De}
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where, I : Total amount of imports in CIF
E : Total amount of éxports in FOB
Di : Total amount of import duties
De : Total amount of export dulies

In this study, the SCF of 0.94 is adopted according to the past records of trades and
customs as shown in Table 5.11.1,

Table 5.11;1 ' Standard Conversion Factor

Year 1990 1991 1992 1993

I (Miltion Jis) 1,725.8 1,7700 2,297.0 124536
E  (Miltion JDs) 7061 7707 . 829.3 864.7
Di  (Million JDs) 116.7° 136.1 - 2864 237.7
De (Million JDs} | - 00 0.0 .00 0.0
| SCF ~ 095 | 095 | 0.92 093

{3) Conversion Factor for Cdnéwnption(CFC] '

The CFC is used for converting the prices of conswiner goods from domestic market
prices to border prices. This is parttcularly required in converting domestic fabor costs to the
corresponding border prices. The CFC is usually calculated in the same manner as the SCF,
replacing figures of the formuta mentioned above by that of consumer goods on]y

" In this study, CFC is set as equivalent to SCF because trade statistics concermng_
consumer goods are not available.. -

CFC = SCF = 094
1] Corwersmn Factor for Sknlled Labor ‘
The cost of skilled labor is calculated based on actual market wages, assummg that the

market mechanism is functioning properly.  However, since these are domestic costs, they
should be converted to border prices by multiplying the local wage by the CFC. .

-

Nominal Wage Rate » CFC~
1% 094
= 094

it

. Conversion Factor for Skilled Labor

2} Conversion Factor for Unskilled Labor

Although minimum wages are set in Jordan, some of the actual wages are lower than
the official minimum wages due to the high unemployment level.

Accordingly, unskilled labor wages should be adjusted by the shadow wage rate.
According to interview with Egyplian Iabors, this shadow wage rate is thought to be 50%.
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i

Conversion Factor for Unskilled Labor Nominal Wage Rate ® Shadow Wage Rate
x CFC
1% 05 * 0.9

0.47

il

5.11.5 Benefit
(1) Benefit Items

As benefits brought about by the short term plan of ports, the following items are
identified:

-a) Savings in waiting costs of vessels

b) Savings in time costs of cargoes

¢) Savings in land transportation costs

d) Savings of cost in cargo handling

‘e) Promotion of regional development in Agaba Governorate
f) Increase in employment opportunities/incomes

Of the above, items a), b), ¢} and d) are considered as the benefits suitable for the
cost-benefit analysis in this Study. But item d} is not easy lo evaluate. Items e} and f) are

difficult to evaluate in slrictly monetary lerms So, items a), b) and ¢) are counted as a
benefit.

1) Savings in waiting costs of vessels,

If the (new) berths are not constructed or not improved, the increased cargo volume
. would have to be handled at the existing berths only and the wailing time of calling vessels
" would increase in accordance with the port oongesnon

o lmp’ementmg the project will prevent this problem. Investment in the (new} berths
“will: reduce the waiting time of calling vessels and lhIS cost reduction is one of the major
benefits of the prOjed :

_ Beneflts that w:ll acarue (o Iordan economy from the project can be calculated by"
comparing the *With" case to the "Without" case.

- The formula _us-ed to calculate this benefit is as follows:

Savings in vessels wailing costs =  Difference in' wailing lime between}
"With" and "Withotat' cases (days/year) |-

“Vessel cost (umt cost) !
*Share of benefits accruing to Jordan economy [ -0.5) j
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Vessel costs are eslimated as follows by cargo;

kT m 1 T T e o e e o8 e Bl R o v e W N L L L W e T Y Rimh A % e A A e e e e a8 = e L T M e e

Cargo Vessel Type Vessel Size Cost
oo {owr) (UDs/day)

Grain Bulk 50000 10,600

Container Conlainer 20000 8,400

Industrial

Cargo (Solid&Liquid) Bulk&Tanker 25000 8,000

Livestock General Cargo 5000 6,660

Tables 5.11.2, 5.11.3, 5.11.4 and 5.11.5 show details.
2) Savings in time costs of cargoes

The reduction of vessels' waiting time due {o the construction (improvement} of the
{new) berths brings about a reduction in the fime required for transportation.

* This will bring about a reduction in usance interest because invested funds will be
called in faster. Converted into monelary terms, this reduced time can be estimated by the
fo1lowmg equation: :

Savings in time costs oI cargoes = Volumes of cargo {tons/year)
*Reduction of vessels” waiting time {days)
*Average cargo value {JDs/ton)
*Interest rate {/day)

Cargo * Value UDs/ton) ;
Grain o o 105

Container L 700 .

Industrial Cargo for JFI Berth _ 125

Livestock 800

Interest rate is set at 10% based on recent rate of commercial baﬁks.
Tables 5.11.2, 5.11.3, 5.11.4 and 5.11.5 show details.
3) Savings:in land transportation costs

In case of livestock discharging from large size vesse) nwmber of trucks and drivers
engaged in cargo transportation works will be reduced comparison of *With" case at JEL-1
berth and *Without" case at Mo'ta floating berth. Benefit by reduction of cost is counted as
follows:

- —329—



.
i Savings in fand transporlation costs = {Cost in land transportation at Mo la
; berth - Cost in land transportation at
: JFI-1 berth)

L

The following preconditions are set;

a. Large vessel with 70,000 heads calls 24 times per year.

b. Average distance from berth to farm is 50 km.

¢. Number of discharging heads per hour is 500 for Without Case and 1500 for With
Case.

d. Traffic cost per day is equal to 300 JDs per day.

e. Turn round time of truck is 150 minutes.

Resulls are lisled in the foilowing Table;

Dlschargmg Truck Truck Truck Dlschargmg Required
Head Transport  Waitin Total Pay Fruck

(150 minutes) PO 8 per Vessel © ‘per Vessel

Without Case 1250 42 28 8 8 64
With Case 3750 25 25 16 3 48

:5.11.6 Costs

The items that  should be considered as costs of the projects are; constructson costs,
malnlenanee costs and renewal investment costs.

: (1) Construction costs

Construcuon cosls are divided into such categories as foreign currency pomon focal
currency portion, skilled labor unskllled labor and others.

‘ ' The costs | of Iocal aarrency port:on and others at financial pr:ces are changed to
economic prices by multiplying by the standard mnversron facter (SCE).

The costs of skilled labor and uaskilled labor at financial prices are changed to
* economic prices by mulhp]ymg by the conversion factor for skilled labor and the conversion
' factor for unskilled labor, respectwely

{2 Mamtenance 00sts -

The costs of mamtammg the port facilities are esllmated as a hxed proporlaon (1% for
structures, 4% for handling equipment) of the original construction costs exc!udmg the costs
of dredging and reclamation costs. -

(3) Renewal investment costs
If the depreciation period of a construclion item is shorter than the project life, the

construction cost inclides renewal investment cost. Renewal invéstment costs are counted
in 15 years after commencement of operauon in due consideration of an actua! management.
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Table 5.11.2 Savings in Vessel Waiting Cost and in Time Cost of Cargo
- PROJECT 1 {Grain Berth)

Year | Cargo No. of Without Without With With Beaefit Benefit
Vol. Vessel Cargo Ne. of Cargo No. of Vessel Cargo
{0600ton) Volume Vesscl Volume | Veésscl Waiting Waiting
(000ton) (000t0n) Time Fime
- 00013s) - | (pOoIIS)
Il 2000 | 1550 | 30 ] 1550 30 [1ss0 30 | 4n 44
2005 | 1780 | a5 | 1,780 45 1,780 45 750 | w2
2010 | 2,010 so {2010 50 2,010 51 1,612 174
2015 | 2,251 56 2,049 51 2,251 56 1,373 149
A 2020 [ 2,493 | 62 - | 2,049 51 2,268 57 | 1,253 136
|| 2025 {2734 | 68 |2040 | 51 2,268 57 1,253 136
L2020 | 2007 | 73 204 51 2,268 57| 1,253 136

Table 5.11,3 Savings in Vessel Waiting Cost and in Tm\e Cost of Cargo

« PROJECT 2 (Container Berih}

Year Cargo No. of Without ;Wilhuut -] With With kicﬂcl’il | Benetit
Vol. Vessel Cargo VNu. of , Cargo No. of Vcsscl. \ Cargo
(000T1:U) Volume ch'ssel Volome Vcéscl.:' ‘Waiting Wailing -
(0001EU) - (000TIY) Time Time
; ol ooy | ooy ||
2000 | 227 378 | 227 37 | 227 378 | 3.828 2us
2005 | 321 459 | 272 389 | 317 454 _| 4,771 357
2010 | 416 520 | 303 378 353 441 | 4,253 364
20051 522 sgo | 303 336 | 353 302 [3780 364
|| 2020 628 628. | 303 303 353 353 73,40'2.? | 384 1
[ 2025 | 73 666 | 303 275|353 . | 321 {3,003 364 <|
l 2029 | 818 693 | 303 256 |©353 299 12883 | 364 |
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Table 5.11.4 Savings in Vessel Waiting Cost and ‘in Tinie Cost of Cargo
- PROJECT 3 (JFI-Notth Berth)

With

Year .(‘argo No. of Without Withoot With Benefit Benefit
Vol. Vessel - | Cargo No. of Cargo No. of Vessel Cargo
(00010n) Volume Vessel ‘Volume - | Vessel Waiting Wailing
. 7([)()0lon) (000ton) Time Time
._ . (000IDs) | (000IDS)
2000.1 7,610 | 381 7,610 381 7,610 f 381 3,330 286
“ 2005 | 8,300 415 | 7,670 384 8300 | 415 3730 | 320
2010 | 9,880 494 7,670 384 8,502 | 425 | 3,710 318
2015 .1 10,594 530 7,670 384 8,502 | 425 3,710 - 318
“ 2020 | 11,308 565 7,670 384 8,502 . 425 | 3,710 318 .
t 2025 | 12,021 601 7,670 384 3502 | 425 | 3,710 318
2029 | 12,592 | 630 - 7,670 . 384 8,502 425 3,710 318 . “

 Table 5.11.5 Savings

in Vessel Wailing Cost and in Time Cost of Cargo

- PROJECT 4 (JFI-1 Berth)

‘Year. | Cargo No.of | wimout | without | win with | Beneft | Benefit’

| vol Vessel Cargo | No.of Cargn No. of Vessel Cargo

_(lésn) : \?qlumc ‘Vessel Volume - | Vessel Waiting Wailing
oo : (ion) | {ton) ' i‘imc .' Ttme

| _ N _ | {o00sns)_| (00011e)
2000 | 81,000 » 405 | 81,000 405 81,000 405 302 2
2005 | 46,000 384 { 96,000 | 2384 96,000 384 404 3
2010 | 110,000 367 110,000 | - 367 110,000 | © 367 547 5
2(]15' 120,1}00. 400 120,800 40() 120,000 | © 4(X) 850 b
2020 | 130,000 | 433 | 130000 | 433 o000 | 433 | ag97 | e
2025 | 140,000 | 467 | 140000 { 467 140000 | 467 | 2118 | 27
2029 | 148000 | 493 | 146,000 | 487  |148000 { 493 | 4,139 41
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5117 Evaluation
{1) Calculation of EIRR

The cconomic profitability of the project is evaluated in terms of the economic internal
rate of return (EfRR). EIRR is a discount ralio salisfying the following equation:

Where, Bi : Benefit at i-th year
Ci : Cost at i-th year
r : Rate of discount _
n : Period of economic calculation

(2) Sensitivity Analysis

To see if the project is still feasible when some factors vary, allernate cases are
examined as follows.

Case-A @ The costs increase by 10%
Case-B : The benefits decrease by 10%
Case-C : The costs increase by 10% and the benefits decrease by 10%

The results of the sensitivity analysis are shown in Table 5 11.11 (Refer to Tables 5.11.6,
5.11.7, 5.11.8, 5.1.9 and 51110)

Table 5.11.11 _Sensitivily Analysis for EIRR

Case PROJECT-1 PROJECT-2  PROJECT-3 PRO}FCT- Total
(Cram) {Container}  (JH Norlh) (JFi-1}

Base 26 % 19 % 25 % 11 % 20 %

Case-A 25 % 17 % 23 % 10 % 18 %

Case-B 25 % 17 % - 23 % 10 % 18 %

Case-C 23 % 4% 21 % 9 % 16 %

5.11.8 Econornié Feasibility

‘ The Ieadmg view is that a pro;ect is feasible if EIRR exceeds the opportunity cost of
1 caprlal The opportumty cost of capital in many devéloping’ countries is 10%. -

Proposed_ prOJecta. are evaluated as follows:

a)’ Although c'ontribtilioﬁ to GDP or GRDP is difficult to quanti!zitlvel} determine, and
“thus not treated here, it is thought to be high for Project-1, -2, -3.

b) Project-4 indicates lowest EIRR and nearly equals opportunily cost of capital. This
plan would entail a lessér scale plan or more cargo would be necessary.
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512 Financial Analysis
5121 Purposé and Methodology of the Financial Analysis
{1) Purpose of the Financial Analysis

The purpose of the financial analysis is to appraise the financial feasibility of the port
facility development plan. The analysis focuses on the viability of the project itsell and the
influence on the soundness of the port management body during the project life.

The project in this study is defined as construction in the Short-Term Improvement
Plan, '

(2) Methodology of the Financi_al Analysis
1) Viability of the project

The viability of the project is analyzed using the Discount Cash Flow Method and
appraised by the FIRR (Financial Internal Rate of Return).” The revenues and expenditures
in this analysis are defined as the difference beiween the "With" the project and the
“Without" the project case in order to analyze the viability of the project of the Short-Term
Improvement Plan itself,

The FIRR .is a discount rate that makes the costs and revenues durmg the pro;ect life
‘equal and it is calculated using the following formula;

n : Project life

Bi : Revenue in the i-th year
CI : Cost in the i-th year '
r | Discount rale '

Revenues and cosls which are taken mto account for ‘the m!cu!ahon of 1he ﬂRR are
summarized as fotlows;

Revenues ; a) Port operaling revenues
b) Residual value of the fixed assels at the end of the project llfe
Costs : a) Investments for the project {lmhal invesiments for the pro;ects and ns
re-investment)
b} Operating - expénse such as mamtenance repalr personnel and’ other
costs :

The following revenues and costs are exempted from calculation of the FIRR.
Revenues : Fund management income
Costs : Depreciation cost

Repayment of the principal loan
Interest on loan
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When the calculated FIRR exceeds the weighted average interest rate of the total funds
for the investment, the project is regarded as financially feasible. '

2) Financial soundness of the port management body

The influence on the financial soundness of the port management body is appraised
based on projected financial statements (Profit and Loss Statement, Cash Flow Statement and
Balance Sheet) using the revenues and expendilures in With Case. - The appraisat is made
from the viewpoints of profitability, loan repayment capacily and operational efficiency, using
the following ratios;

a) Profitability
Rate of Return on Net Fixed Assels:

Net Operating Income X 100{%)
Total Fixed Assets

~This indicator shows the profitability of the investments, which are presented as net
total fixed asscls, It is necessary to keep the rate above the average interest rale of the funds
for investment.

b) Loan repayment capacily

Debt Service Coyerage Ratio:

~ Net Operating Income before Depreciation

" Repayment of and interest on Long-term loans

This. indicator shows whether the operaling income can cover the repayment and . the ]
: intereSt on long-term loans, ' The_ ratio must be higher than 1.0. ‘

<) Operatlonal efﬁcsenw
' Operatmg Ratio:

Operating Expcns.es: L ox 100(%)
Operating Revenues

-Working Ratio:

fOperatmg Fxpenses - Deprecnatlon Expense X 100(%)
Operating Revenues ' -

" The operating ratio shows the operational éfficiency of the organizalion as an énterprise,
and the working ratio shows the efficiency of the routine operations of the port. When the
calculated operating ratios are less than 70-75%, and the working ratios are less than 50-60%,
the operations of port are considered to be efficient,
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5122 Prerequisites of the Financlal Analysis
{1) Cargo Handling Capacity in With Case and Without Case

Compared with Without Case, the following facilities are improved in cargo handling
productivity in the Short-Term Improvement Plan {With Case).

a) Grain Berth *
Improvement of cargo handling efficiency due to the expansion of berth length and
depth

b) Container Berth
Inceease in cargo handling capacity due to the establishment of additional gantry
crane and improvement of cargo handling efficiency due to the reformation of the
container yard and cargo handling system -

¢} JFI-East, West :
Iiicrease in cargo handling capacity due to the establishment of additional cargo
handling equipment :

d) JFI-1
Improvement of cargo handling efficiency due to the expanslon of berth length and
depth :

When cargo handling volume in each berth will reach maximum handling capacity
“of berth (berth occupancy rate : 70%) or capacity of cargo handlmg equapment its volume

" is defined as the maximum cargo handling volume.

The maximum cargo handling volume and its year in each berth is shown in Appendtx.
5.12.1 {With Case) and 5.122 (without Case). ‘

(2) Prpject ‘L|fe
“Taking account of the conditions of tﬁe'long—térm .loans and the‘servxce tives of ‘the

port facilities, the project life for the financial analysis is determined to be 34 years, mcludmg L
. 4 years of detaifed design and mnslrucllon “of port facilities.

(3) Base Year

For the estimation, costs, 'ex'pendilures and revenues analyzed quantitatively here, 1994
. prices are predominantly used. Neither pnce inflation nor increases in nommal wages are
considered during the project life.

(4) Fund Raising

Seventy-five percent of Initial investment costs is assumed to be raised by foreign fund.
The remain initiat investment costs (25%} and all of renewal investment costs are assumed
to be raised by the internal resources of port management body (PC).

The following conditions apply to the above foreign fund.
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| Foreign Fund |

Loan period : 30 years
Grace period  : 10 years

Interest rate 127 %
{Note} These conditions are quoted from those of the OECF in 1995 {Japan)
5123 Revenue and Expenditure

{1) Revenue

- The revenues from the port activities are catculated by the present port charges and
the cargo handling volume or the number of calling vessels which are estimated based on
the demand forecast. :

The revenues per year during the project life are shown in Appendix 5.12.3 (With Case}
and 5124 (Without Case). The viability of the project {FIRR) is analyzed using the
difference of revenues belween both cases [See Appendix 5.12.5). These are the revenues
which are gained by the implementation of the project. The influenice on the financial
soundness of the port management body is analyzed using revenues of With Case

‘_ ‘Relationship between port charges and cargoes which are charged based on the port
. fariff is shown in Appendix 5.12.6

{2) Expenditure
1) Initial investment costs |

““The initial investment costs of -the project are estimated in Section 5.9.
These are summarized in Appendix" 5.12.7.

2} Renewal mvestmenl costs :

\ The [acnllhes and equlpment w;ll be renewed based on the:r service lives which are as
f follows :

Berth - | : : 50 years

Yard and Road - : 50 years

Building : 50 years

Gantry Crane ce -1 14 years
" Transfer Crane P ; 14 years
* Loader and Unloader : 14 years
 Other Cargo Handlmg Eqmpment '8 years
- Utilities '8 years

" The funds for renewal investment costs will be financed by internal resources of PC.
Two expenditures mentioned above are equal to the difference of expenditures belween

the With Case and Without Case{=0).’ Therefore, the viability of the project and the influence
on the financial soundness is analyzed using these expenditures.
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3) Operaling cxpense
a) Personriel cost

PC has a sufficient number of employees to manage and operate the future cargo
handling volume and port facilities. It is rather necessary to decrease number of employees
with the advance of Jordan’s economy. However PC can not actively decrease the number
of employees because PC has a responsibility to minimize unemployment as a government
organization. ‘Therefore the annual personnel costs are set to the amount in 1994 (13 million

D).
b) Administration Cost -

Generally administration cost is required to be 60 % of personnel oosts.  Therefore
present administration cost (3 million JD) should be raised to 60 % of present personnel costs
except casual labor's wage (9.8 million JD x 0.6 = 6 million JD) until 2000. Personnel cost
in 1994 is shown in Appendix 5.12.8. ‘

The rise in above administration cost should be appropriated for employee trammg or
improving communicalion within the organization.

Two expenditures menhoncd above are the same situation in lhe With Case and
Without Case. Therefore, the difference of expenditures between the With Case and Without
" Case is-zero. In the analysis of the viability of the project these expenditures are zero and .
the influence on the financial soundness is analyzed using these expenditures.

¢) Maintenance and repair cost

The annual mainte'nance 'and repair costs for port facilities are calculated as follows;
Infrastructure : 1% of the original construction cost : L
Cargo handlmg equnpment 4% of the orlgmal procurement cost

In the Wnth Case mamtenance and repalr cost is ca!culated on’the exnstmg facnlmes
whlch belong to PC and the facilities which are planned in the Short-Term Improvement
“Plan. In the Without Case maintenance and repair cost is ca!cuiated on the exlstmg facilities
only

Therefore the viability of the project is analyzed using the mainteénance and repair cost
for the planning facilities which means the difference between the With Case and Without
Case. The viability of the projéct is analyzed using the maintenance and repair cost in the
With Case f{existing and planned facilities). -

. Maintenance and repair cost for existing facilities is calculated baced on lhe investment
costs of PC until 1994 (See Appendix 5.129).

4) Deprec:auon cost
The annual deprecnahon costs of port faculmes and equipment are calculated by the

slrzilght line method based an their service lives, Residual values alter all depreciations are
estimated as zero.. At the end of the project life, fixed assets are assumed to be sold at their
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residuat vahies.

Depreciation cost is exempted from calculation of the analysis of the viabitity of the
project. In the analysis of the influence on the financial soundness depreciation cost is
calculaled on the existing and planned facilities, the same as for the maintenance and repair
cost.

5124 Sensiiivity Analysis

Sensitivity Analysis is conducted to examine the impact of unexpecied future changes.
The following three cases are envisioned;

- Case A : The revenue decreases by 10%
Case B : The project cost increases by 10% _
Case C : The revenue decreases by 10% and the project cost increases by 10%

Unexpected future changes could be as folloivs;

1) Decrease of the revenue
Decrease of the estimated cargo volume
Decrease of the tariff level

2} Increase of the project cost
Increase of the facilities construcilon cost by soil condition
Sudden rise in hmldmg materlals prices

5125 Appraisal of iject
The calculallon of the FIRR is exammed to clarify the viability of the pro;ect
(1} Resulis of the FIRR calculalion .

The results of the FIRR ca!cu!allon are shown in Table 5 .1.2.1 and the FIRR éalculation :
and its details are shown in Appendlx 5 12, 10 :

Weighted average interest rate of thc funds, which is the floor limit, is 2.025 % in th:s
study Including above three cases of sensitivity analysis, FIRR exceeds this rate, even in
Case C of the sensitivily analysis, therefore this project can be judgcd to be hnancnalty
feasible. {See Table 5.12.1)

Table 5.12.1 Results of the FIRR Calculation

Original Case _ | 80% _

Sensilivily Analysis A | 66 % | Revenue decreases by 10%

Sensitivity Analysis B~ 68 % | Project cost increases by 10%

Sensitivily Analysis C 54 % | Revenue decreases by 10%,
Project cost increases by 10%
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(2) Financial soundness of the port management body

The projected financial statement for the short-term- projects and financial indicators,
working ralio, operating ratio, rate of return on net fixed assets and debt service coverage
ratio are shown in Appendix 5.12.11,

a) Profitability

‘The rate of réturn on net fixed assets maintains higher rate than the average interest
rate of the funds for the investments during the project life, -

b) Loan repayment capacity
The debt service coverage ratios keep over 1 during the project life.
¢} Operational efficiency

The operating ratios keeps below 70% after and the working ratios keeps below 60%
during the project life.

d) Appraisal

Based on the above indicators, it can be ]udged that fmancral sotndness of the port
management body can be easily secured.

—345—



Chapler 6 FEnvironmental Impact Assessment
6.1 Environmental Policy in Jordan
6.1.1 Administration

“The Government of Jordan has strengthened its environmental administration system
steadily. In 1980 the Government of Jordan established the Department of Environment
(DOE) within the Ministry of Municipal and Rural Affairs and the Environment {MMRAE)
to deal directly with the environmental protection issues in cooperation and coordination with
other concerned agencies. ' In 1991 MMRAE formulated- a National Environment Strategy
{NES) with the objective to ensure that future generations are’ not burdened with the
environmental debt of today's actions. The main issues related to the environment are thus'
handled by MMRAE including legislative aspects of environmental protection in the country.

According to the Environmental Protection Law enacted recently, an official public
corporation, Public Corporation for Environment Protection, will be formed. All personnel,
employees and workers of DOE will be transferred to the Corporation as soon as this law
comes into force. This corporation will be regarded as the body in chargé of environmental
protection in Jordan.

6.1.2 Laws and Regulations related to the Environment

The current legistation relaling to environmental protection is summarized in the Table
6.1.1 : '

~ Table 6.1.1° Legal Framework for Management of Natural Sysiems

_ : Laws o
Water - | 1. Military Ordinance No.6/1980
‘ - | 2. Water authority Law No.18/1988
3. Regulation No.202 wastewater limits -

4. Regulation No.286 (Drinking water
quahty standards)

“Air quality There are no legal requirements for the
contro} of air poltution emissions and for
ambient air quality standard. Air quality -
related laws are:

1. Public Health Law No.21/1%76 N
2. Traffic Law No.14/1984

Sell . 1 1. No law regulating waste dispo’sal
| 2. Agriculture Law No0.20/1973

Coastal zone 1. Aqaba Region Authority Law
No.7/1987

2. Aqaba Port Services Fee Law
No.44/1976;3. Shipping Law,

3. Agriculture Law No.20/1973;
4. Water Authorily Law No.18/1988;6.
Regulation No.202 3 “

Source; DOE, PRIDE pnoject'{USAlD}
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Since 1992, a draft of the Jordan Environmental Act had been proposed. Most recently,
"The Environmeiil Protéction Law for 1995 was enacted. - As the Corporation will enact a
special ordinance: laying down the proper basis and the necessary measures for evaluating

" the environmental imipact of the projects with the aim of ensuring their adherence to the

requirements of the environment and sustainable development, the regulations relative to this
Law will be made hereafter.

6.2 Enviromental Consideration
6.21 Basic concept of LIA

 The pufpose: of using the environmental impact asse:ssment' (E1A) is to incorporate into
development "a planning too! which identifies a plan for environmental protection and
enhancement on a project-by-project basis.

The EIA procedure may be divided into two complementary tasks: the initial
environmental examinalion (JEE} and the environmental impact assessment (E1A). In most
countries, the port development project is required to prepare EIA reports because of its
significant environmental impacts.

The IEE was basically designed as a means of reviewing. the enwronmental integrity
of projects to determine whether EIA-level studies must be performed. In this sense the JEE
is used for project screening to determine which projects require a full-scale EIA. The IEE
has several other uses for ensuring project-oriented environmental management as well as to
minimize effort, expense, and delay in carrying out such planning, - The IEE assesses the
potential environmental effects of a proposed project, is done within a very limited budget,
and is based on information at hand or readily available. If the IEE results indicate that a

~ full-scale EIA is not required, then any necessary environmental protection measures or a
' moniloring programme would be prescribed, thus compleling the EIA for .this project.

in the ‘event lhat a fill- scale EIA is rcqmred the IEE is of great value as a mechamsm
to determine and tdenufy key issues that merit full analysis in the EIA and desngnate those

. that deserve only curdory discussion. It also identifies other énvironmental review and

consultation réquiréments so that other required analysis or stirdies can be prepared

- concurrently with the EIA. This would reduce delay and eliminate redundant or extrancous

© discussion from EA reports. . The IEE is a means of providing the most efficient and feasible

preparation of adequale environmental management plans with or without the requirement
of a full-scale EIA. Therefore, for development projects the [EE wnll be des1rable simply
from the economic and pro;es.t delay standpoint.

The introduclion of Environmental Impact Assessment ([ IA) as a prereqms:!e to all
major develoPment projects has not been achieved by . the ‘Jordanian govemment “This

-~ aclivily is cutrently 1mplemented through MMRAE by licensing the location of the project.

" Considering the significant aspect of the environment in the Gulf of Aqaba, this study
should conduct IEE, though Jordanian institution may not require it. Here the Study Team
would réquire full-scale EIA about environmental impact examined at 1EE stage.
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6.22 Procedure of EIA on Port of Aqaba Deifelop'ment Project

. To protect the environment of Aqaba and its adjacent sea area, there is The Guif of
Aqaba Environmental Action Plan {GAEAP). Though the GAEAP was not opened to the
general publig, it scems that the plan represented for the Government of Jordan a first step
towards achieving the national environmental objectives which had been outlined in the 1991
"National Environmental Strategy”. The GAEAP is also said to set the pace for regional
protection of the Gulf of Aqaba. While some of the actions proposed are curalive, the focus
of the plan is on prevenlive measures to protect the Gulf's land and water interface. In
harmony with the concept of this GAEAP, it was believed that introduction of IEE in an
earlier stage of the port planning would be desirable to avert irreversible damage to the
environment of the Gulf of Aqaba and ensure conservation of natural resources within. a
framework in which economic development could take place.

In order to carry out the IEE in this study, as cited in the Interim report, the JICA
Study Team used a checklist, which is shown in "Environmental Assessment Handbook for
* Port Development Projects” (1993, OCDI). It has been prepared as a comprehensive technical
guidebook for EIA to satisfy requirements from any fuinding countries ‘or international
funding agencies. Tmpact size and present level of the environment are examined for each
_item and the impact on the environment will be assessed The obtained result will be
ranked in the left column of the checklist according to the size of the impact. Basic
information and mvaterials to conduct this task were derived from the resulls of the study
of the JICA Study Team and past examples which can show actual impacts on the
- environment during construction and operation phase.

6.3 Result of IEE

. Potential impacts were assessed one by one and evahiated as shown in Table 6.3.1.
“Though three alternative Master Plans are prepared in this study, no remarkable difference
“can be seen among them because the basic idea is almost same except for Iraqi oil export
through a pipeline {Jordan Iraq Joint Project) in Case 1. The tabulated results, therefore, can
“be applied to all alternatives. ' As for the impacts caused by dredgmg, stirring of bottom soil
and soil dumping into water and operation of ‘construction machines, by cargo loading
‘activities and utilization of storage facilities, small negative impacts were estimated. Other
‘potential nnpacts were evaluated to have no adverse effect, Reasons for the evaluation wnil
be explained briefty in the following Table 6.3.1.
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Table 6.3.1 Environmental Impact Checklist for Port Development

Environmental
impact faciors

Environmental impact

© Size of impact
(check appropriate boxes)

No] Small | Moderale | Major

1. Impact fror construction works

ground

1.1 Opcration of L.1.1 Air pollution v
working baats,
construction 1.1.2 Generation of . v
machines noise/ vibration _
1.1.3 Change in terrestrial v
ccosystem ]
1.2 Dredging, 1.2.1 Pollution of water and s
stirring  of bottom bottom sediments (55,
soil, s0il dumping hazardous materials)
fato water 122 Offensive odor |
1.23 Reduction of aquatic a
lives
1.2.4 Pollution of marine v
products .
1.25 Devaluation of tourism v
resources [water color, coral
_ teet) : _ '
1.3 Soil removal 1.3.1 Change in topography, v
underground water system
1.3.2 Extinction of terrestrial v
ecosystem . :
1.4 Generation of 1.4.1 Pollution of /
‘surplus’ s0il, wastes, | watcr/bottom sediments _
dumping of dredged L :
soil c}:n ground 142 - Impact on terrestrial - v
: ccosystem :
15 Employlﬁent of .| 151 Inflow of alien cultures: |- -/
laborers e .
e 1.5.2 Change in economic v
activitles : P
1.6 Congestion of 1.,6.1 Economic loss '
work vehicles and {traffic jam) _
boats . !
1.6.2 Devaluation of fishing v
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Table 6.3,1  Envireonmental lmpact Checklist for Port Dévelopmcnt (Continued)

Environmental Envitonmental impacl ' Size of impact
fmpact factors ' {check appropriale boxes)
No | Small | Moderate I Mazjor

2. Impadt from port fadlitics and site

2.1 Fmergence of - | 2.1.1 Pollution of water and | v
site {including bottorn sediments
landfill
andfill} 2.1.2 Beach crosion and /
accretion
3 Change in coastal v
currents

2.14 Decrease of habitats for |
aquatic lives

215 Decrease of habitats for 7
terrestrial lives

2.1.6 Change in scenic v

beauty

2.1.7 Resettlement of local v

residents and cultuire _

2.1.8 Extinction of fishing | v

) grounds .
22 Fmergence of - | 221 Pollution of water and v
extemnal facilities - | bottom sediments _ _
. - | 222 Beach erosion and v

accretion

223 Change in coastal v

current . .

2.2.4 Decrease of habitals for v
aquatic lives

225 Change of scenic v
_ S beauty e . : _ _
2.3 Fmergence of - | 231, Change in coastal v

sca route ") cureent

232 Decrease of habitats for v
aquatic lives

2.4 Emergence of 241 Change in coastal | «
.anchorage ‘current

242 Decrease of habltats for v
aquatic lives

‘3. Impact fromy utilization of fadlitics in water area and anchorage

3.1 Impact from 3.L1 Air pollution v
boat ,
o 3.1.2 Water poflution (ilge) | +

3.1.3 Generation of wastes |
(dredged materdal induded)

31,4 Obslruction to fisheries v
activities
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Table 6.3.1 Environmental Iinpact Checklist for Port Development (Continued}

Environmental
impact factors

Environmental impact

Size of impact
{check appropriate boxes)

No | Small E Moderate [ Major

4. Impact from cargo loading and wutilization of storage facilitics

4.1 Cargo loading
activitics and
utitization of storage

“facilitics

4.1.7 Bployment effect

4.1.1 Air pollution (dust) v
4,1.2 Pollution of water and v
bottem sediments
413 Generatlon of noise v
4.1.4 Generation of offensive v
odor
4,15 Change in coastal - v
ecosysterm
4.1.6 Generation of wasles v

4

S.Impact from operation of facilities handling hazardous materials

5.1 Cperation of oil | 5.1.1 Air pollution v
distribution base
a:dnfazi!;:t’;;s ase 5.1.2 Pollution of water and v
handling hazardous bottom s.edxmenls [oil}
materials 5.1.3 Generation of offensive v
odor -
5.1.4 Change in coastal Iy
ecosystem :
5.1.5 Change in terrestrial v
ecosystem
5.1.6 Decrease in amount of v
agricultural products,
_ fisheries produds and price
6. Impact from waste treatment and disposal
6.1 Operation of 6.1.1 Air pollution v
waste 12 Lhuti £ V4 ' {
treatment /facilities - 6.1.2 Po uh.on of water and
bottom sediments
6.1.3 Generation of offensive v/
odor
6.1.4 Change in coastal v
ecosystem '
6.15 Change in terrestrial v
eo0system .
6.2 Impact from 62.1 Air pollution(dust) v
. 1 _
waste disposa 6.2.2 Poltution of water and v
Facility : I .
bottom sediments
6.23 Generation of offensive |
odor
6.2.4 Change in coastal v
ecosystem
625 Change in terrestrial v
ecosystem -
6.2.6 Formation of stums v
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Table 6,3.1 Envirohmental Impact Checklist for Port Development (Continued)

Environmental Environmental impact : Size of Impact
fimpact factors (chéck appropriate boxes)

No I Small ] Modcrate | Major

7. Impact from traffic function

7.1 Road (traffic 7.1.1 Air polhition 1 v
7.1.2 Generation of 7/
noise /vibration
7.1.3 Change in terrestrial 4
ecosystem
7.1.4 Change in local v
population
7.1.5 'Traffic jam/acddents v

8. Impact from industrial production activities

8.1 Operation of - | 8.1.1 Air pollution t v

jes I : .

factorics and plans 8.1.2 rollution of v
water/bottom sediment$
813 Generation of v
noise/vibration
8.1.4 Generation of : v
offensive odor
815 Ground subsidence /
'8.1.6 Change in coastal s/
ocosystem
8.1.7 Change in terrestrial 4
eCosystem

“| 818 Generation of wastes v
| 819 Change in locat v
population distribution :
. : 8.1.10 Employment effect . | :

9, Impact from distribution and storage functions .

9.1 Storage fundlions | 9.1.1 Air pollution (dust) N

iltr;crlauc{mg outdoor 9.1.2 Pollution of water and .l

ge) -
bottom sediments
9.1.3 Generation of offensive s

: : . odor

92 Cargo handling | 9.2.1 Generation of nofse v
922 Fmployment effect 4
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The evaluation of environmental impacts was based on factors which are summarized

as follows. Numerals at the head of each line correspond to those in the checklist{Table

6.3.1).

1.1.1 No major construction work is planned.

1.2 Minor construction work is planned for construction of JFl-North Berth, which
involves small pile driving.

1.1.3 Land use pattern would not be changed.

121 Dredging would be rcqlliréd to some extent, but not so much.

1.2.2 No source of offensive odor Is expecled.

1.2.3 Corals are very sensilive to turbidity of water, which may increase due to
~ dredging. Table 6.3.2 indicates that the sedimenlation of particles would have

a major adverse impact on the coral reef.

Table 6.3.2 Extent of Damage to Coral Reefs of Maldives,
Srl Lanka, India and Bangladesh

No. Cause of damagse . Matgives | Sl Lanka India Bangladesh
1. (a) Colaction of shells aad corals by lowrists 7 1-2 - [ 2
(L] Coflection of shefis and corats for commercial : ' ’

PUTpOSE3. .

) Swuvenics T 1-2 -2 1-2 2

{i) Cocal min‘ng 1-2 2 - 2 Q
2. Speadishing 7. f-2 0. Q
3. Gaottection of aquadum reel fishes e 0 2 0 0-§
L Commercial fshing of ree! fishes ' o 1 v Q.
5. Expiosives used for Tshing a7 for public warks o1 2 1-2 0
6. Poisons usad for fishing ? 2 ? 0 -
7. Other fishing methods destruclive to coral ? 4 ? 0
8. . Pesticides and delergents 0 -1 0 .
9.0 Sedimientation fom Eeshwater run-off 0 01 1-2 1-2 -
10. {2) Domestic sewage and evtrophicalion [+ 0-1 1 0

) Rad tides 1 ? ? 9
115, indusirial wastes 0 1-2 o 0
12. Oredging achvities 1 ? LI ¢
13, Construclion eciivities on fe2fs ] ? ? a
14, Recestional knpacts : o1 1-2 0 )

{scuba, snodelling, boat and anchor damage) . )
15, Acanthasler protlems _ : 1 -2 ? 0

Most damage ceused by 1% 1,3, 15 X )

. sS4 -4

Code: O = o problemy;
1 = mipof problem;
2 = majpot problom;
1 = wnknown}

Source: MARINE EN\;IRONMENTAL PROBLEMS AND ISSUES IN THE ESCAP REGION
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124

125

1.3.1
1.3.2
1.4.1
14.2
1.5.1
152

161

162

2,11

218

221

222

223
2024

1225

231

23.2

Fishing ground is offset from the port area,

Corals are very sensitive to turbidity of water, which may increase due to
dredging.

This construction work is expected to require only small scale land excavation.

~This construction work will need only a small amount of materials.

The amount of dredged materials is small.

The amount of drédéed materials is small.

Conslriction work may not need so many skilled workers.
No negalive impact is expected.

Background traffic is low and the consteuction work will ot requu‘e
transportation of materials of a large scale.

The construction work wi'll disturb just a-small area.
No significant change is expected in land config-;nration.

Alignmeni of ‘shoretine would not be disturbed.

~ Alignment of shoreline would not be disturbed.
" No largé reclaﬁiétion of. land is planned. |

; iand use paltern would nﬁt be changed.

6 No sign.ificant'i:ﬁange is expected in Ianldscape..

' Local people’ will not bé requested to reseltle,

No large reclaxhaiion of land is planned.
No 'exteffnal facilities \_vo_uld be added.

No external facilities woutd be ‘added.

'No external facilities would be added.

No external facilities would be added.

‘No éxternai facilities would be added.

Configuration of sea bottom will not be changed, because there will be no sea
route alternation,

Configuration of sea bottom will not be changed, because there will be no sea
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2.4.1

242

312
313

3.14

412

413

4.1.4

4.1.6

4.1.7

rotite alternation.
Configuration of sea bottom will not be significantly changed.

Configuration of sea bottom will not be significantly changed.

" No remarkable increase of calling vessels would be expected.
- No remarkable increase of calling vessels would be expected.

"No remarkable increase of calling vessels would be expected.

No remarkable increase of célling vessels would be expected.

Phosphate generates fine particles resulting in diffusion of suspendéd particulate
matter{SPM). '

No source can be expected, judging from the structure of loadmg/unloadmg
facilities and the type of commodities handled.

The residential area is remote from the port.
No source of offensive odor is expected.

Significant change is not anticipated in aspects of the non-biological environment, '
therefore little change would be expecled in biological aspects. - =

A waste disposal site is located 14 km south of Aqaba and 6 km east of the . '
coast,within a mountainous area. '

With mc:rease of cargo volume, more income would be expected. The econemic
effect, however, may not be significant because new employment would be
limited.

In alternative case 1, an oil plpehne from Iran’ was mtegrated with the ‘port project
plan. The pipeline project must be environmentally sound in terms of oil handlmg and

treatment,

511

5.1.2

513

514

515

5.1.6

Here, an evaluation has been made from the standpoint of the port project.
Oil handling facilities are far from residential area.

Poft of Aqal;,oa ._is‘equipped with oil recovery vessels. |

No source of offensive odor is expected.

S:gmflcant change is not anucupated in aspects of the non- blologual enwronmenl
therefore little change would be expected in biological aspects. '

Significant change is not anticipated in aspects of the :\on-biologiCal environment,

‘therefore tittle change would be expected in biological aspects.

Land/sea area use pattem ‘suggests  that the economic productivity of the
surrounding aréa of the port is not high.
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Container Port

‘Source: Year Book 1993, ‘the Ports’ Gorporation _

Picture 6.3.1 Port of Aqaba
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6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.2.1

622

6.2.3

6.2.4

6.25

6.2.6

7.12
7.1.3
7.1.4

7.15

A waste disposal is located 14 km south of Aqaba and 6 km east of the coast,
within-a mountainous area.: :

Waste oil would bé transported 1o the waste oil treatiment facilitics.
Waste oil would be transported to the waste oil treatment facilities.

Significant change is not anticipated in aspects of the non-biological environment,
therefore little change would be expécted- in’ biological aspects.

No: sign'i[icaht _terreist'rial eo:)éyétem can be observed around the dispdsal site.

A wasle dtsposal site is located 14 km south of Agaba and 6 km. east “of the
coast, within a mountainous area.

Waste oil would be transported to the waste oil treatment facilities.
Waste oil would be transported to the waste oil ireatment facilities.

Significant change is not anlicipated in aspects of the non-biotogical environment,

- therefore little change would be expected in biological aspects.

No significant terrestrial ecosystein can be observed around the disposal site.

None is allowed to stay at the disposal site.

Transportation of cargo is expected to increase remarkably, but it passes"through
the back road or spur which is distant from the residential area.

Residential area is far from the main transport route.
No significant terrestrial ecosystem is observed around the transport route,
This project- will not cause a change in industrial structure or _laﬁd_uée patiern.

Cargé transport will not occur in the city aréa, but thmuglf back road.

Impacts of industrial activities should be assessed in the industrial development study.
Here, an evaluation was made from the standpoint of the port project.

g1t

812

813

8.14

Industrial activilies in the port area will increase to some extent, but the
residential area is far from the port and air quallty in the crly area is unhkely
to be seriously affected, '

Industrial waste water discharge in the port area is limited to a small amount,

-because, in regions such as this where water resources are often scarce, waste
-+ water is recycled rather than discharged.

No significant increase of industrial activities will be expected.

No S{gnificant increase of industrial activities will be expected.
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8.1.5 A large amount of pumping up of underground water can not be done.
8.1.6 Industrial discharge will not increase largely.
8.1.7 No significant terrestrial eo:;syétem is observed around the industrial -area.
8.1.8 Wastées will be dumped at a site far from the city.
8.19 This pfoject will not cause a change in industrial structure or land use pattern.
8.1.10 No significant increase of industrial activities will be expected.
9.1.1 Inland deposit yard will nol be required.
9.1.2 Inland deposit yard \\-.rili not be requifed.
9.13 Inland deposit yard will not be required.
9.2.1 Inland doposit yard will not be required.
922 Inland deposrt yard will not be required. Therefore need for new labor wntl be
' limited. o
6.4 Environmental Impact Assessment |

According to the result of 1EE, ii is considered that following activities would affect
‘the environment and need further inspection. - These activities are operation’ of conslruction
‘machines, which generates noise and vibration, and dredging, stirring of bottom soil and soil
dumping into water which induce dispersion of turbid water, reduction of aquatic lives and
devaluation of tourism resources, Regarding cargo loadmg activities and ulilization of storage
facilities, lhey are expected to cause dust dispersion aocompamed with phosphate handhng :

6.4.1 Nonse and Vibration of Construclion Machines '

A piling boat, two cranes and several work vehlcles will cause hoise and v:brahon ‘.
during consiruction of JFI- North Berth. ‘There would be, however, no noticeable effect, -
because there are no residential areas in the vicinity of the work site.

6.42 Dispersion of Turbid Water due to Dredging and Rectamation

As the first step for numerical simulation of turbid water dispersion, calculanon of :
current - pattern was ‘carried out using a single layer model with the ' fm:te dil’l'erence :
equation. P

The caleutation conditions to simulate ¢urient pattern are shown in Table 6.4.1.
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Table.6.4.l Calculation Condition of Current |

[ Conditions Large domain | _Sinall'domain
Calculation area see Figure 6.4.1 see Figure 6.4.{‘%#
Grid length . 400m 100m
Time step 4 seconds I'seco_nd . ]
Depth of water see Figure 6.4.1 : sce Figure 6.4.2
Considered tide ' _ M, lide
Integration time _ 120 b (10 tide) 48 h (4 tide)
Forced water level Forced vibration of 12 h cycle | Use the result of Large
(Tidat amplitude 27.9cm) domain
Bottom friction 0.0026
Horizontal eddy viscosily |- 10 x 10am?/s : 1.0 x 10%cm?/s
[ Corioris parameter f;?msin{; $=29.3°

Cases examined with the numerical simulation are as follows;

- Large domain for current pattérn 1 case
Small domain for current pattern 2 case
Small domain for current pattern 2 case

The result of the calculation of large domain is shown in Figure 6.4.3. Comparing this
* result with the record cbserved at a field survey from January 13 to 15 in 1995, the resu]t
- of the calculation is obv:ously smaller than the observed one. Therefore in order to carry
“out the calculation of small domain, model calibration, in advance, was done under the
conditions shown in Tab!e 6.4.2, instead of usmg the result of the calculation of large
' domam

Table 6.4.2 'Calcula'tion'Condiiio_n for Small Domain

Conditions Container Port Industrial Port
_ Time step : 4 soconds
Maximum depth of water _ _ "~ 50m
I[ - iTorced water level [+ Tid;al;amplitlide ) - Tidal:aﬁipfitude
North: 31.5cm, South: 30.0cm | North: 30.17am, South: 30.0cn’

T_hé result of calculated current pattern using the calculation condition above is shown
in’ Appendix.

Simulation of turbid water dispersion was made based on the mmulated current pattern

and the work plan. Activities considered to cause turbid water are reclamation of the berth
extension in Container Port and dredging at the Timber Berth in Indusirial Port,
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of the Small Domain Around the Industrial Pont
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Concentration of suspended solid (SS) was emf)loyed for an indicator of the turbidity.

A calculation was performed using the formula shown below.

b

35h OMS O8NS _ 6(!1 L2

+S ok 9_§)_Vs+wl
5  ax &y *8x" 8y T3y

where, 5 : Concentration of 5S by particle size

M : The amount of ﬂowmg water of x axis direction
N : The amount of flowing water of y axis direction
h : Depth of water

K, K, : Coefficient of dispersion

: Sedimentation rate

Wi : Load of SS

<

Value of I = 10* cm?/s was set for coefficient of dispersion. Load of SS(W,) was
obtained from the following equation.

R
WieW,up xQ
‘where, .W.o v Q:\it loading for SS (8.4 « 10°t/m’ and 16 * 10°%/m? for dredging and

reclamation respectively, after "Assessment Manual for Dredging  and
Reclamation, Ministry of Transport, Japan, 1982) ‘

R : Percenlage composition of particles{in welght] whtch oontnbute to the
“dispersion : '
R, : Percentage composition of particles smaller than 74pm

Q : Volume of earth work (in*/d)

Here, R/R, was assumed to be 1 (R°/R=1). ‘Based on the value of unit loading and
the work plan, Q for dredging at Industrial Port is estimated to be 0.84t/day, while that for
reclamation at Container Port is calculated to be 0.6t/day taking into account that a 50%
sheltering effect from a silt protection sheet can be expected.

Sedimentation rate was determined wilh Stokes' equation and a value of 0. 42cmls was -
obtained.

The locations of dxedgmg site and reclamauon site are mdlcated in F:gure 6 44, along
with the load of SS.

Results of the numerical simulation of the turbid water dispersion are shown in Figure
645,

The maximum concentration of SS due to reclamation at Container Pé_rt was forecast

as 2.5mg/l at the neighboring water area of the site. Considering the background $$ value
{2-5mg/1), the estimated SS concentration in construction phase would be 4.5-7.5mg/\.
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_ As for dredging at Industrial Port, predicted SS concentration at the site due to the -
work was 5mg/1, then 7-10mg/1 would be expected for future SS concentration during
dredging.

High concentration of SS is observed only at vicinity of the consiruction sites.
Therefore, the turbid water would be expected to appear only in a small limited area.

6.4.3 Reduction of Aquatic Lives due to Dispersion of Turbid Water

The extent of dispersion of lurb:d water is not large because each volume is very low
and the bottom soil at the construction site contains only small portions of silt and clay
which contribute to the dispersion.

There are various types of aquatic life in the Gulf of Aqaba which is characterized as
an enclosed water area. Table 6.4.3 shows number of species by major taxa. Mollusks, Fish,
Cnidaria and Crustacea are common members of marine fauna in the Gulf of Aqaba. Twelve
percent (80 species) of mollusks and a similar proportion of echinodermata occurring in the
Gulf of Aqaba may be endemic. Fifteen percent of the Gulfs amphipod species have only
been recorded in the Gulf of Agaba and adjacent neighboring Red Sca areas. Several species
of algae are also believed to be endemic

Commercial fishing in the Gulf of Aqgaba started in the early 1970s with the
development of local markets among restaurants and hotels catering to tourists. More than
140 Aqaba houscholds are, in varying degrees, economically dependent on commercial fishing.
Roughly half of these are reported to be totally dependent on fishing as their sole source of
income. Nevertheless commercial fishing has never been developed fully, and general
remarks by fishenmen and others indicate a sharp decrease in quantities of fish suitable for
human consumption{Table 6.4.4). Many marine species such as the turtle are disappearing
from the Gulf waters and the coral groups have been decreasing or destroyed due to various
human activities, mcludmg tourisim, shxppmg and industries.

Tab!e 64 3 Number of Species by Major Taxa

I..'.‘.nt'zgo’rr P Groups Incfuded | Species ° ‘Remarks
Algae .. 1] Cyanephytafblue~ ‘7
. green),Chloro{green),
Fhacophyla(brown),
Rohodophytafred)
Sea grasses 3 theeatened by disappesrance due (v
sedimeniatlon & navigation
Porifcrs : Crlcares,Hyelospongia, Dcrn 37
ospongls,
Selecospongla
Cnidarfa - . Soft and hard . 263 theeatened because of uprooting &
T corels,Crinoldealsea l\!iu) & breaking by anchors

watef Cocals

Worms - Mematoda{toondworwisiFoly L5]
chasta{numeross
selae)lapcworms . . .
Mollusca Shclls,Ceph":lopodn(cdhleﬁs . 637 soma are threatened by aver-
h3quids actopus) i oo harvesting -
Echlnodeansta Steilerotdea(starGish), 36
Echinoldeas, .
Helothuraldea,
Crincldea{sea lilles)
Crustavez Malavosiracalorabs, 200
shrimp, labsiceis)
Fish . A0
Tuiles . . 2 e speclesnged protection
Mammals Dolphins and sea vows 5 rate specles,necd protevtion

Source; NATIONAL ENVIRONMENT SFRATIGY FOR JORDAN
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Thble 6.44 Quantities and Types of Fish Caught

Type * Season Fishing Techalque Quantity (tons)

Emperor ] May-Avg. Nel & Sekhawi 2
Tunz Dcc.—).prit Nieis 20
Sardine Fune-Aug. Nets 20
Rigeye Aprl-Aug. Nets 03
Siganus . A;;»rilvAug. ) Sakhawi 23
Friden ] April-Avg, Nets & Sakhawi . 3
Maliid Miy-Ave. | Nas 03
Squlmel 1ish Méy-,\ug. Nets - 05
Mallet Ot~ Jan, Sakhawi & Nets 0.5
Fusitier & Jack Aprif-Aog. Nets - . 4
Other types,over 25 in | Aprii-Avg. Neis : g
rumber

*These ish are seasonal, except for the twna, which aré pclagnc and the bigeyes, the

rbsd:et and B Jack, which are native. L ]

Sourct*. NATIONAL ENVIRONMENT STRATEGY FOR ]ORDAN

in this construction work, it is necessary to take appropriate action to prevent further
degradation of the Gulf of Aqaba. Therefore setling the target concentration of SS to protect
aquatic life is md:spensable Table 6.4.5 shows the examp!es of the environmental waler
quality standards for SS and transparency in some countries, though Jordanian standards
-have not yet been established. With respect of S$ in the Gulf of Aqaba, taking the
importance of aquatic life into consideration, it may be necessary to set stricter criteria of S5
concentration than. those of olher countries in south east Asia, because many of these
countries have excessively high background $S value in the coastal area, while Jordanian
coastal water reveals only 2-4 mg/1 of SS in normal condluons (Table 6.46 and 6.4.7).

In Japan, where marine resources are ‘diverse and aquaculiure is developed pro;ect-
-~ originated $S load is recommended to be 2mg/ | or less. Therefore in this conslruction work,
regarding the concentration of SS of Japan, where the same level of SS background valuc is
observed in the coastal water, the target concentration of $S which  is originated from
construction work can be set below 2mg/l. :

_ Co_mparing the Simulated SS value with the target concentration of SS (2mg/l), the
impact of turbid water dispersion on aqualic life will be negligible.

Table 6.4.5 Environmental Quality Standards in Some Countries

| couatry \Water area purpose ol use 58 mpd Traasparedty
Thaitand | Kxiron'Béy.F’hukcl coral 1eef conservation <10 =15
Indonesia Cozsta! water - | Aquaculiure 25 =5
Malaysla Conservation of natural L -
environmeni and very
sensilive aquatic
species
sensitive aquatie . 50 -
spieits o
Source: ENVIRONM I-NIAI. ASSISSMLNF HANDEOOK for Port Development
i’ro;ods
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Table 64.6 Tolal’Su’spehdéd Selids and Secchi’ Disc _Read_ings' (Transparency)

19 June 1994

Station* Bepth{m) TSS{nigl) Transparency Color
Secchl disc{m) Forel Scale
Horcl; Area 1 209 : 1
: 51 -
10 ) 3.08 _ 1
0 267 1
‘Mean 261 21.00 Y
Main Poit 1 : 242 §
82 -
10 263 i
20 203 1
Mean .2.26 22.50 i
Fhosphate Berth 1 297 1
53
10 283 1
20 1.95 |
Mean : 256 21.80 1
Contalner Port 1 246 i '
54
10 2589 1
20 1.93 1
Mean . 246 2100 ]
" Tourist Area. 1 : 1.80 ) . ‘ i
(M-Mam!ah) R
s | 10 _ 192 _
0 345 o
Mean . 239 _ A 18.70 . ]
“Industial Area 1 229 1
56
10 . 286 1
20 229 : ' i
o Mean . - . 281 18.30 b

* Sce Fipure 6.4.6

Source:  FINAL REPORT MARINE ENVIRONMENTAL SURVEY OF PHYSICAL, GEOCHEMICAL AND
BIOLOGICAL CHARACTERISTICS OF COASTAL WATERS, NEARSHORE SEDIMENTS AND
CORAL REEFS OF THE GULF OF AQABA {JORDAN)
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GEOCHEMICAL AND BIOLOGICAL, CHARACTERISTICS OF COASTAL WATERS,
NEARSHORE SEDIMENES AND CORAL REEFS OF THE GULF OF AQABA (JORDAN)

373



Table 647 Water Qualily Test Results: Agaba Gulf
" (Feb. 2 and 4, 1995)

" point® | “rime. | Temp. | App | cic | odoe {Ta | Do | e | cad Sab Tre Day
C mpft | mgl mslom % M Climate
! 845 | 210 | crear | Bloe [vone | ¢ | s7 | 790 | ws | 387 | 83< | 2rimne
2 858 | 210 . . e | s | o186 | 604 | 386 | worx .
3 907 | 209 ' . . 4 | ss | so2 | s | 386 | 16< -
I 4 920 | 210 M . . 4 57 | 807 | 608 | 388 | 150« -
s e | a0 | - . | 4. | s7 | sed | w3 | 38 | 2s< -
6 044 | 211 . : . a | ss | sos | eoo | 389 | 300< .
7 o56 | nz [ - . . a | ss | sos { w8 | 388 | 300¢< .
8 10.09 2.2 . " ; 4 56 | BO7 608 358 2.1« -
9 1020 { 12 . . . 4 58 806 | 607 | 388 | 275¢ .
10 1047 | 217 y - . 4 5.5 804 60.8 388 30.0< .
11 054 | 20| - . . 4} s6 g0 | 22 ]| am 0.5< .
12 10:59 | 212 " " : 4 56 ] 305 6.8 188 30.0< ,
13 125 | 0z . . . 4 ss | 805 | ws | 383 | 150¢ .
14 na | 22 . . . s {ss | 803 | wa | 355 { 180c .
15 s | w2z | - . - 4 s6 | 803 | 04 | 386 | 230¢ .
16 1308 | 212 . N 4. | ss | s | ws | 387 | 200¢ -
17 132 | 212 . y - 4 56 803 60.1 184 13.5¢ -
18 100 | 212 o * . 3 59 803 597 | a8 | 1s0c 4 Fine
v | o 15 | 2101 ’ . - s | s6 ] so2 | s99 | am | 2rsec .
| h — : - T -
2 mzr 211 ST " = f s s6 | 8a3 | o | 383 § 160« ’
2 0:39 | 20 Clear - =04 |ss. | 806 w02 | 384 - .
2 10:50 | 214 . . . 4 so | sos | s98 | 381 | 38 .
23 1259 | 218 . . - 4 59 8.05 6.1 |- 384 - .
24 1:10 | 213 - . . 4 56 804 5.8 381 | 230¢ -
5 || wa | - | ) a4 | se | sos | 08 fiss] - | <
26 | 1214 | 2 - * y 'y 59 801 | 507 | s - . J
: : *See Fpure 647
Note: : Temp : Temperature
App  : Appearance
Ok i Colwr ’
Tod = Turbidity .
X) i Dissolved Oxygea
Cnd  : Condudtivity
Sal  : Salinity
Tra  : Transpareacy -
ST @ Q!igh! Turbid
Source; THU SlUI)Y ON THE IMPROVEMENT PLAN OF THE PORT OF AQABA

IN T HASHEMITE KINGDOM OF JORDAN
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644 Devaluation of Tourism Resources

Coral reef of Gulf of Aqaba, with its high proportion of endemic species, allracts many
tourists and divers. Therefore, preservation of corals is one of the most important issues in
planning the port improvement.-

. Dredging and reclamation activities are expected to result direclly. in localized
mechanical damage to corals and other eléments of the coral reef biota,  In some regions
damage could also stem from intetrference with ‘water movements ‘across and around reefs
and possibly from lowering of waler levels on reef flats at low tide.  Then too, large
volumes of sediment released into the ambient seawater as a result of these aclivities could
be inimical to the establishment, development, and perhaps survival of many benthic species,
parlicularly corals.

It is known that there are two major mechanisms through which dredging and filling
affect corals adversely, reduction in light intensily and sedimentation. Reduction of light
intensity is caused by increase of light extinclion due to suspended parhcles Sedimentation
inhibits the normal growth of coral polyps by physical mechanism.

The critical factor contml]ing'ihe' depth at which corals grow is illimination. The
number of species of corals represented decreases markedly at depths where illumination falls
to values of 15-20% of surface illumination. Illumination decreases rapidly below 10m. The
degree of turbidity of ambient seawater would affect the depth to which light penetrates,
Information is required on the extent to which different types of suspended materiat rediice
‘the amount of light received by corals growing at different depths. It is known that the
normal growth rates of corals can be cut by half on a cloudy day and it is conceivable that
a marked increase in the amount of suspended material could reduce geowth rates of corals
‘considerably and possibly to an extent whlch would be inimical to the survival of corals
growing in deeper walter.

As menuoned above, coral colonies may be killed as a result of material in the form
of silt or sand falling upon them from above or by an encroachment of accumulated
sediment from below. Most colonies appear capable of removing the sediment that normally
falls upon them. Colonies belonging to species possessing large polyps are generally more
successfu! at ridding themselves of sediments than colonies belonging to species that have
small polyps(e.g., species of Porites). The rate of sedimentation that exceeds the ability of
corals to rid themselves of sediment no doubt varies not only from species to species but
also w:lh lhe type of sednnent involved.

As target concentration of SS for consc-rvahon of corals, project-originated load of img/I
 or less would be des:rable because of following reasons.

As shown in Table 6.4.6 and 64‘? actual concentration of SS in the habitat of ‘coral
- ranges from 2mg/i to Smg/l. Usually SS concentration around 3mg/l and- temporarily it
becomes 5mg/1 in the natural condition. Therefore in this shott-term construction work, it
- is estimated that 2mg/| increase of S$ concentration due to the construction work may be
permissible. However it is considered sale to set the target value at half of - 2mg/i, so the
“increase of SS ooncenlrahon due to the construction work should be Img/1 or less in this
case.
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There are few countries that have environmentat standards for water quality to preserve
coral reef. In Thailand, however, the standard SS concentration of 10mg/1 or less has been
established aiming at the conservation of corals in Karon Bay and Phuket. Comparing this
environmental standard in Thailand with the natural condition of SS in Aqgaba Bay
{maximum 5mg/1} and additional target concentration of 55 mentioned above (Img/l), the
SS concentration in future is expected to stay in the permissible concentration level to protect
the coral reef,

In this project, the range of SS dispersion is 5o small and partial that the turbid water
would not affect the coral reserve.

6.4.5 Air Pollution

Prediction of the dust dispersion of phosphate in the surrounding area of the Main Port
was carried out using a numerical simulation.

Figure 6.4.8 shows the location of phosphate unloading sites around which the

~ invesligation was carried out. These are the recipient site for trucks and freight trains and

storchouses. Theé calculation area was decided to be 4km » 4km centering around the point
of source.

Dust is considered to fall due to the gravily, so the calculation of dispersion was made
using: the formula of air dispersion for plitme to estimate the deposition of duist under the
~ condition of the operalion phasefin 2000).

In this investigation, the following issues were to be estimated.

(1) Dust deposition for a short period {1h). ___three cases .

(2) Dust deposition in April which likely has the most adverse impact on the land. .
{The frequency of south-southwest wind is lhe “highest in Apnl) ___one ‘case

(3) Dust deposition. __one case : :

Totally, five cases ol’ numerecal simulation were performed

The meteoroioglcal data observed from 1 jan I994 to 31 Dec 1994 was analyzed to
calculate the meteorological condition affectmg the pattern of dust dlsper51on Monthly and
annual wind rose are shown in Appendix. : C

Specific gravity of phosphates (P, O} was considered to be 2.39 through a literature
survey. Information on the particle size composition was obtained from a report, * TSP and
P, O, Levers at Selected in Agaba”,

~ Based on the result of investigation for estimation’of unit loading made by the
Environment Agency of Japan, emission volume of phosphate dust was estimated as 1kg per
handling volume of 1. The handling volume of phosphate by trucks is calculated to be
2,200,000t /year, while that by freight trains is calculated to be 3,500,000t/year.” Therefore,
taking the total of this volume into consideration, the volume of the storehouse was assumed
to be 5,700,000t/year, Based on those values, the emission volume was estimated as shown
in Table 6.4.8. '
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Table 6.4.8 Amount of Dust Emission ,
' ' : - Unit: ¥yt

Point of source 1 ~ Amouni of emission
Truek ' 12,200
Fieight train 3,500

LI " Storchouse ) 5700

The result of the investigation is shown in Figure 6.4.9-6.4.11, The maximum amount
of deposition was estimated to be 21.6, 53, 29g/1*/hr in hourly value vnder the condition
of wind velocity of 1, 3, 5m/s respectively {Figure 6.4.9). Wind direction was assumed SSW,
which likely had the most adverse impact on the residential area.

Maximum monthly dust deposilion was estimated to exceéd 100g/m? on the S(;a,' and
50g/m’ on land. The high valee which occurred on the sea was caused by prevailing NNE
wind which carried dust Lo the coastal sea area.

As for maximum monthly dust deposition on land, the obtained value almost equaled
‘thats of regions which are known as dust-abundant areas, such as the northein part of China
(30-50g/m?/month). Since low value deposition level was eslimated at the residential area,
mean dust deposition in the investigated area was around 10g/m?/month, which is the same
level as average value in Japan. Distribution of this high value is limited to the port area,
thus the dust would not affect local residents, but port workers.

For the annual value, the maximum amount of dust on the sea site was predicted to
be 2.13kg/m?/yr while that on land was estimated to be Q.42kg/m?/yr (Figure 6.4.11).
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6.5 Environmental Improvement Measures

Result of the examination based on the numerical simulation suggested the adverse
impact of phosphate dust on port workers. PC has commenced a dust control project which
is divided into thrée stages. The first stage was already finished and the second is now
undergoing. In this nwmerical simulation, therefore, dust source left for the third stage was
considered to contribute to the dust dispersion. They were reciplent facilities from trucks
and freight trains and storehouses (Shed No5 and 6). Among them, main source is the
storehouses [Fable 6.4.9). :

Table 6.4.9 Content of Dust Control Project and Percentage Composnion
- of Coniribution of Various Dust Sources

: ~ Stage Facilities to be improved | Contribution in dust eémission
First stage * Berth "B" 2 loaders 60 %
: (Small total 60 %)
Second stage * Berth "A" 1 loader ‘ 10 %
* Transfer Toweérs 7%
* Truck dumping = 2% :
_ sheds(No.3 & 4) 1 {Small total 12 %)
Third stage * Truck dumping 3%
: : sheds(No.5 & 6) : 8%
* Train dumping station | 10 %
* Stores 1. {Small total 21 %)
(Grotal  100%)

In ordér to oope with the dust d:spersnon perfect closure of the storehouse would be
easiest ‘and most. effective, :

Jordan Envuonmental Act has currently been estabhshed as a bas:c law. to achieve the
environmentally sustainable - development. Environinental conirol ‘carries. the negative
connotation of preservation and costly protection, conflicting w:th the urgent need to develop.
The consequent point of contention is between those who view resource exploitation as
serving the basic human needs and those who regard wasteful use of resources as leading
to lowered productwaty of the environment for the future,

Beiter methods and more organized systems of ml‘ormahon flow that is mnore’ llmely,
“accurate, complete and presented in uséful format will help decision makers balance the
demand for immediate gains from explontahon of resources with the necessity to, maintain
long-term ability of ecosystems to sustain development. - EIA serves to provide organized
information transfer on relevant aspects to decision makers. It includes’ identification,
measurement, analysis, interpretation of technical knowledge and ;udgement and presentation.
The mter-relanonshlp belween pohcy, action and assessment is shown in Figure 6.5.1.

ElIA system- should be introduced to Jordanian development projects to ensure the.

appropriate planning in harmony with economy, policy and engineering. Further legislative
and administrative strengthening would be required, including preparation of environmental
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regulations which support the environmental Adt, institutional organizations which are
responsible for developtnent of environmental policy, installation of envirorimental guidelines,
environmental evaluation of development projects execution of environmental and cooperation
and negotiation with development authorilies.

Execution of environmental control requires many aclivities. Among them, preparation
of environmental quality standards and implementation of environmental monitoring will be
listed up to the first priority. As for the development project of Port of Aqaba, monitoring
of water quality during the construction work, particularly the turbidity, and the phosphate
dust dispersion in the operation phase would be inevitable considering the preservation of
coral reefs in this water area.

Though the coral reels near the Container Port and the Industrial Port show healthy
condition at present, observation by divers revealed that environmentalily sensitive corals had
just recovered recently from severe damage in these several years.

This means that coral reefs may be threatened by changes in marine environmental
conditions such as waler température, turbidity, eutrophication and predators. Monitoring
of these aspects should be undertaken periodicaily.

Regarding its uniqueness as an international sea area of the Gulf of Aqaba, international
cooperation to conserve the marine environment would be essential,. The dispersion of turbid
waler occurring at the Industrial Port should be noted especially, as it is very close to Saudi
Arabia and this may lead to a conflict between the two ‘counlries. Mutual understanding
should be sought in advance, '

" National Policies
Economic
- Development
. Policy .
AN Z N '

[ ey

i ; M

' s |

--------- b
Developmentsl | frmmmemmee “w EIA
Activites ) :
: L 1 Socia), econsmie, eogineering
; Human Actions and cav. feashility

2553 Feedback path

= : Al
= Infomation & Guidelines

Figure 6.5.1 Inter-Relationship Between Policy, Adion and Assessment
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Chapter 7 Evaluation of the Feasibility of the Project

According to the feasibilily study, the propOSQd Short-Term Improvement Plan is, as
a whole, judged to be viable from economic, financial and environmental viewpoinls.

(1) BIRR for the totat project is 20 %. This means that EIRR of the proposed project
fairly exceeds 10 %, which is employed as the opportunity cost of capital in many
developing countries.

(2) Careful attention, however, should be paid to individual project components. The
total project is comprised of four individual project components. There is a big difference
between individual EIRR's values. The EIRR in case of improvement of JFL.1 Berth is about
11 %. Judging from port capacity at the target year, 2000, forecast cargo volume of livestock
could be handled without improvement of JFL1 Berth provided that other berths (container
berth, Mo'ta and Mushtarak berth) could be available. Considering environmental issues and
desirable berth allotinent in future, this project is proposed. Iis EIRR would become bigger
if environmental merit can be calculated numerically and taken into account. But revised
EIRR would not, in genéral, be at a good level even if such a calculation method were
applied.

- (3) There is little relation between individual project components so that they can be
separately executed. In this context, the resuit of EIRR calculation shows the priority among
project components, that is to say, the priority in terms of economic sense is, in due order,
enlargerient of grain berth, improvement of cargo handling system at the Industrial Port,
development of new container terminal and improvement of JEL1 Berth.

" (4) FIRR is 80 %. This exceeds 2 %, which is estimated as the \Qeighted average
interest rate for expected foreign aids in Jordan. E : -

(5) In calculation of FIRR, current tariff rate is adopted. - The Ports Corporation has
been actually making profit from port activities ‘and contributing to the national budget
revenue.. Such a situation is not considered in the cash flow analysis. - The budgetary
statistics indicates that the contribution by PC represents about 1.%. Although this does not.
scem so high, this calculation precondition should be examined from the viewpoint of the
national budgetary system. Due to the contribution, PC has not almost internal resources.
for future investment. Tariff is basically desirable at a proper level so that the port can
make necessary investments. Accordingly, tariff level, if necossary, should be revised.

(6} One means to increase EIRR and FIRR is through reducing construction costs. Such
a viewpoint should be regarded as most important when more detailed site investigation and
design will be made in the process of implementation. ' L '

(7} One practical way of finance is to request external organizations to pay part of the
construction costs. The proposed project consists of some components which’ will serve a
specific use. Accordingly, it'is reasonable that specific port users, for example, Jordan
Phosphate Mine Co. Ltd, The Arab Potash Company Ltd, elc, bear a part of initial
investiment costs for fertilizer-related port facilities and equipment.

(8) It 'shbuld ‘be noted, however, that the above (soficiting external funds} does not

constitule an application of BOT (Build, Operate and Transfer). BOT is a financial scheme
" often considered in developing countries which find it difficult to raise investment funds of
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their own. Even at the port of Aqaba, ilmli‘od@tciion of BOT for_implementat'ion' of some
project components has been discussed. In this Study, however, BOT is nol proposed
because of difficulty in finding BOT investors. ‘

(9) Environmental Impact Analysis shows that the proposed project will not cause
serious problems for the environment.

(10) Dust dispersion of phosphale, however, should be reduced. PC has been executing
countermeasures 1o reduce phosphate dust dispersion. Some of them were already completed
* and others are scheduled by PC. It is, therefore, recommended that PC should monitor the -
effect of the exisling countermeasures and ensure that scheduled ones are executed urgently.
It is, in addition, desirable that study on relocation of the existing phosphate berth (including
related transportalion and storing system) will be carried out as soon as possible.

{11) Other than the above, in order to ensure compatibility between port activities, port
development and environment, people and organizations concerned should become conscious
of significance of environmental protection and upgrading of the Guif of Aqaba and thus be
ready to take actions needed. PC should become the head of the movement.















	Chapter 5 Short-Term Improvement Plan of the Port of Aqaba
	5.10 Management and Operation System for the Short-Term Improvement Plan
	5.10.2 Financial System
	5.10.3 Establishment of Effective Maintenance System
	5.10.4 Training System

	5.11 Economic Analysis
	5.11.1 Purpose
	5.11.2 Methodology
	5.11.3 Prerequisites of Analysis
	5.11.4 Economic Pricing
	5.11.5 Benefit
	5.11.6 Costs
	5.11.7 Evaluation
	5.11.8 Economic Feasibility

	5.12 Financial Analysis
	5.12.1 Purpose and Methodology of the Financial Analysis
	5.12.2 Prerequisites of the Financial Analysis
	5.12.3 Revenue and Expenditure
	5.12.4 Sensitivity Analysis
	5.12.5 Appraisal of Project


	Chapter 6 Environmental Impact Assessment
	6.1 Environmental Policy in Jordan
	6.1.1 Administration
	6.1.2 Laws and Regulations related to the Environment

	6.2 Environmental Consideration
	6.2.1 Basic Concept of EIA
	6.2.2 Procedure of EIA on Port of Aqaba Development Project

	6.3 Result of IEE
	6.4 Environmental Impact Assessment
	6.4.1 Noise and Vibration of Construction Machines
	6.4.2 Dispersion of Turbid Water due to Dredging and Reclamation
	6.4.3 Reduction of Aquatic Lives due to Dispersion of Turbid Water
	6.4.4 Devaluation of Tourism Resources
	6.4.5 Air Pollution

	6.5 Environmental Improvement Measures

	Chapter 7 Evaluation of the Feasibility of the Project
	Cover

