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PREFACE

In response to the request of the Government of the Arab  Republic of Egypt, the Japanese
" Government decided to conduct 4 feasibility study on the Second Stage Development Project of
the Suez Canal and entrusted the Japan International Cooperation Agency with the study. The
LICA. organized a steering committee headed by Mr. Susumu Maeda, Director, Construction
Division, Bureau of Ports and Harbors Ministsy of Transport and a suivey team headed by Mr.
Takashi Hazama Executive D:rector, The Gverseas Coastal Area Development Institute of Japan.
The survey team was dlspatched to Egypt in December 1979,
The team, in consultation with the officials concemed of the Suez Canal Authority, conducied a
field susvey. After the team returned to .Iapan furthet studies were made and the present report
has been prepared.
1 hope that this report will serve for the development of the Project and contribute to the promo-
tion of friendly relations betv.een our two countries.
I wish to express my deep appreciation to the of; ﬁc1als concemed of the Govemmcnt of Egypt
l‘or their close cooperation extended to the team.

July 1980

7 )ﬁé /T/*M Z_

Keisuke Arita
President
Japan Interationat Cooperation Agency






Letter of Transmittal

Mr. Kelsuke Atita,
: Pres:dent Japan lntemahonal Cooperatu‘m Agency

Dear Sir,
It is my great pleasure to submit herewuh to you the Feamblhty Study Report on the Second
Stage Development Pro}ect of the Suez Canal

This 1eport 1ncorporaies the results of studles whlch The Overseas Coastal Area Develop-

ment Institute ol‘ Japan Japan Mantime Resean:h Instttute and Mltsublshl Research lnshtute,
- Inc. have jointly camed out at the request of the Japan lnternatlonal Cooperatlon Agency.

Regarding’ this project, our study team has ¢conducted a ﬁeld sugy ey in Egypt for the period
of 1S days from 4 December, 1979, and on the basis of the ﬁndmgs of this survey as well as
based on the dafa and information co!lected in Japan we have formulated plans for the develop-
ment of the Suez Canal which are consxdered desirable to be implemented in succession to the
First Stage Development Project ‘Also, a sludy was made to examiné the feasnblhty of the project
from techmcal economic and financial viewpoints. As regards the questions 1aised after presenta-
tion of the draft report, an additional repost was prepared to supplement the main study report.

We believe that the development project of the Suez Canal as proposed in this report is of an
urgent necessity judging from the forcast of the Canal fransits and at the same time feasible both
(echnically, economically and financially. In the light of the importance of the Canal as an inter-
national 'Slﬁpping foute we earnestly hope that measures will be taken to implement this project
as early as pbssible.- :

On behalf of the study team, let me eéxpress my heartfelt thanks to the Suez Canal
Authority and other related authorities of the Egyptian government for the generous coopera- _
tion, assistance and warm hospitality which our study team had the pleasure of enjoying during
its stay in Egypt. ' .

Qur thanks are also due to the Japan International Cooperation Agency, the M:mstry of
Transport, the Ministry of Foreign Affairs and the Japanese Embassy in Cairo for their valuable
advice and support given to us in the field susvey and in the preparation of this study report.

o - Yours faithfully,
July 1980
uly. i 7. [da
_ Takashi Hazéma,
Head, Japanese Study Team

for the Second Stage Development
Project of the Suez Canal

(Executive Director,
The Overseas Coastal Area
Development Institute of Japan)
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CONCLUSION

1) The two plans of the Second Stage Development Project of the Suez Canal to be implement-
ed continuously after the First Stage Devclopnﬂcnl Project are studied.: They are: |
(1) A Canal doubling plan geared to handle the increasing vessel traffic, and
(2) A Canal doubling and widening plan not only to handle the increasing vessel traffic
but also very large tankers in ballast up to 500,000 DAWT by widening the west channel.

Doubling Plan

2) The purpose of the doubling plan, as different from a deepening or widening plan of the
Canal to accommodate large tankers, is lo increase the transit capacily of the Canal to meet
the future increases. As this doubling will not modify the maximum possible size of transit-
ing vessels, the vessels using the canal under the doubling plan alone are the same size as in
the First Stage Development Project, that is, 150,000 DWT tankers fully laden and 350,000
DWT tankers in ballast.

3) The outlinc of the study on doubling the Canal is as follows:
(1) Forecast of Traffic Demand

Year Real Ships Standard Ships
Ships/day Shipsfday
1978 58 53
1981 72 66
1985 84 75
1990 103 93
1995 120 107
2000 140 123

Note: Standard ships are converted from reat ships in
terms of a time interval of 10 minutes.



(2) Outline of the Second Stage Project

. Tran_sit .
Phase Section Doubled Year of Completion %at%?lcdl:‘}: p
' ships/day)
Phase I, Step | km 6195 1984 at the fatest 87
{Km 61-73.4 West channel)
(Km 73.4--95 East channel)
Phase I, Step 2 K 16—51 East channel 1987 at the latest 93
’ ~ Km 122135 West channel
Phase I km 135-162 _ 1994 at the latest 248
(Km 135-144 West channel)
(Km 144162 East channel)
Km 0—-16 West channel
West approach channels
(Suez, Port Said)

* The transit capacity of existing Canal after the First Stage Project is 65 standard shipsfday.

(3) Construction Cost of the Second Stage Project

Work Volume (10°m?) Construction Cost
Phase Local Foreign Total
Dredging Dry Excavation | Currency Currencies I((})f'%
10°LE 10%$
Phase I, Step 1 141.8 99.0 i57 1833 411
Step 2 187.5 48.0 119 124 296
Total 329.} 147.0 276 307 707
Phase Il 226.5 790 164 236 473
Total 5558 226.0 440 543 1,180
Note: (1} The construction cost includes the cost of civil works and nagivation aids
and tug boats.
(2} Cost as of September 1979,
(3} 1USS = 0.69LE = 240 Yen
{(4) No price escalation is included.

(4) Canal Revenue

(105US3)
1980 1985 1990 2000
a) Exisling 785.2 833.1 833.1 833.1
b) Phasel 785.2 1,021 6 1,290.6 1,290.6
{Total doubling project) {785.2) {1,021.6) {1,290.6) £,730.3
¢) Increase (b—a)
Phase | 0 188.5 457.5 457.5
(Total doubling project) { 0) (138.5) {457.5) (897.5)




(5) Evaluation of the Project
a) Economic evaluation
Internal rates of return expected by the doubling plan are as follows:

National Economy World Economy
(1) Phasel 242% 49 8%
(2) Total doubling project 23.8% 49.0%

b) Financial evaluation
A financial rate of return expected by Phase I is as follows:
FRR 17.3%

Doubling and Widening Plan .
4) The doubling and widening plan combines doubling the Canal with widening the west
channel of the Canal to accommodate up to 500,000 DWT tankers in ballast. :
5) The outline of the doubling and widening plan is as fotlows:
(1) Trafii¢ Forecast
Widening the west channel permits the southbound transit of up to 500,000 DWT
tankers in ballast and increases the number of iransiting ships by 0.16 ships/day in
1985, 0.24 ships/day in 1990, 0.28 shipsfday in 1995 and ©.30 ships/day in 2000 com-
pared with the doubling plan alone. The above values are the potential aumber of
transiting ships.
(2) Outline of the Doubling and Widening Plan
The doubling and widening plan as the Second Stage Development Project is sum-

marized as follows:

Under Phase I of the Second Stage Development Project, some sections of the existing
channel which will become the wesi channel after the Canal is completely doubled are widened,
however the other sections of the channel will not be widened until Phase 11. Therefore, no targe
tankers over 350,000 DWT in ballast can transit, until the construction is completed in 1988.

Phase Section Doubled Section Widened COTjS{ o
Phase I, Step 1 Km 61--95 Km 1661 West channe} 1984 at the latest
(Km 61—73.4 West channel) | Km 73-122 West channel
(Km 73.4--95 East channel) | Km 145—162 West channel
Step 2 Km 16—51 East channel 1987 at the latest
| Kin 122--135 West channel _
Phase {1 Km 135162 Approach channel (Suez) | 1994 at the latest
{Km 135—-144 West channel) and the completion
(Km 144162 East channet) | of widening the
Km 016 West channel west channels in
West approach channels fo88 - .
(Suez, Port Said)




(3) Construction Cost of Second Stage Project

Work Volume (10°m?)

Construction Cost

6)

2

(2)
(3)
(4

Phase _ Local Foreign '
hase Dredging Dry Excavation | Currency Currencies ngasl
_ 105LE 10%$
Phase I, Step 1 175.8 920 161 217 450
Step 2 189.7 48.0 133 131 323
~ Total 363.5 147.0 294 348 773
Phase I 2349 719.0 164 241 479
Total 600.4 2260 458 589 1,252
Note: (1) The construction cost includes the cost of civil works and navigation aids and

tug boats.

Cost as of September 1979
1USS = 0.69LE = 240 Yen
No price escalation is included

(4) Canal Revenue
Additional revenue expected by over 350,000 DWT itankers in ballast is forecast to be
29 miltion USS in 1989, 20 million 1SS ir 1990 and 38 million USS in 2000.

{5) Evaluation of the Project
a) Economic evaluation

Internal rates of relurn expected by the doubling and widening plan are as as

foltows:
Doubling and Widening Doubling Plan
Plan
Phase 1 22.1% 24.2%
Total doubling project 23.4% 23.3%
b) Financial evaluation
A financial rate of return expected by Phase | is as Iollows:
| Doubling and Widening Doubling Plan
Plan
FRR 15.8% 17.3%

Judging from the above, it is concluded that the doubling plar as well as the doubling and
widening plan is, if they are implemented step by step, very feasible.

According to the traffic demand forecast, after the completion of the First Stage Develop-
ment Froject, some transiting ships will be required to wait from 1981, and delays in
entering the Canal will reach a chronic state in 1984. Accordingly, it will be necessary to

complete th

at the latest.

e doubling of the sectionKm 51—122 by 1984, and section Km0—135 by 1987
This shall be pursued as Phase I of the Second Stage Development Project.

If Phase I can be completed at an early stage for the unexpected increases of demand in the
future, the occurrence of a ships waiting may be reduced or avoided and, at the same time,

the risk of

decline in the Canal revemue due to the diversion of farge-sized vessels to the

Cape route may also be prevented,



8)

Good investment effects also may be expected from the plan to implement the total doubl-
ing scheme at the earliest possible time if the world economy grows in stable condition.
Early implementation of the doubling wiil lead to the reduction in waiting hours at both
cnds of the Canal, and in addition wifl result in such uncalculated effects as the prevention
of the Canal closure due to marine accidents.






Summary






Chapter

S A ol

11.
12.
13.

Summary

Contents

Page
Tntroduction of the SIAY . . ...t oett et e (N
Present Situation of R R (3)
Suci(‘énal"Aulhdrily.........a.._-;‘...-.......a .......... e aae (5)
Forecasl of Suez Canal TIafFiC . .. vl v e et es e e e e e n (D
Master Plan .. ..o o i e eeeeaeaane. (13)
Second Stage Development Project . ...... ... ... .........c........(18)
Transit Scheme and Transit Capacily ... ..oooteier e aiananrss (20)
Technical Examination. . ............... e i e L (23)
Implementation PIan - ... ...0..ioseinernnenn .. e, (25)
Administration and Opecation ........ e e e (30)
Eeonomic Analysis .. ... .. .o e e &)
Sensitivity Analysis of Canal Revenue .. .. .. PN ¢ <)

Financial Analysis . .........ooriiierninnnnnn... DN 1)






CHAPTER | INTRODUCTION OF THE STUDY

In response (o the request of the Gov ernment of the Arab Republic of Fgypt, the
Government of Japan has agreed to undertake the feasibility study of ‘the Second Stage
Development Project of the Suez Canal as'a part of its technical cooperation program.

‘The study shall develop a master plan of the Suez Canal and prepare phased plans of the
Second Stage De\'elopmeﬁt Project to meet the i;icréasing traffic demands after the completion
of the First Stage Development Project, and evaluate the feasibility of these phased plans from
technical, econoniic and financial viewpoints.

1. Objective of Study |

The objective Vo'f the study is to prepare a feasibility report on the Second Stage
Development Project of the Suez Canal to be implemented continuously after the completion of
the First Stage Development Project. '

2. Outline of the Study
1) Forecast of _ Canal Traffic
2) Fonnufati{in of Mastér Plan
3) Preparation of Phased Plans of the Second Stage Development Project
4) Study of Teansit Capacity : .
5)  Study of Technical Aspects
6) Construction Plan and Cost Lstimates
7}  Analysis of Canal Tol}
3} Economic Analysis
9)  Financial Analysis _

3. Method and Organization

(1) "Method of Study
A flow chart of the study is shown in Fig. L.

(2) Organization of Study .
Japan International Cooperation Agency consigned the study to the followmg three partlcs
The Overseas Coastal Area Development Institute of Japan,
Japan Maritime Research Institute, and
" Mitsubishi Research Institute, Ine.

This study is made jointly by the three parties.

(1)
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CHAPTER 2 PRESENT SITUATION OF THE CANAL

1 Present S:(uatwn

1) The Suez Canal is a waterway extending 162.5 km to join the Medlterranean and Red
Seas, and its entrance to the Mediterranean Sea is located in Port Said and to the Red Sea is
located in Port Tewfik of Suez.

2): The mammum sizes of ships which can transit the Canal are 60,000 DWT fu!ly laden
and over 200, 000 DWT in ballast according to the past record. The theoretical da:ly transnt
capacity of the canal is considered to be about 80 ships. ‘

2 Recent Fransit Records

1) The Suez Canal that had remained closed since lhe Third Middle liast War was '’
uopencd on June 5, 1975.

2} The transit record of 1978 shows that the number of {ransit ships is 58 3 per day and
the volume of Lransit is 248 million NRT per year which have recovered to the level before the
canal closure but the cargo volume of transit is 150 million tons which is only 62 penent of the
level before the closure. (See Table 1.) .

3) The number of transit tankers before the closing reached about 50% of the totat
number of transit ships but it is only 10% to 15% after the reopening, and the number of tankers
is also oniy 1/4 of the number recorded immediately before the closure.

Table 1. Transit Record before Closing and after Reopening

. . : ‘ 'Ships volume Cargovolume Number of

Year hun}bet .Of " of transit of 1ransit transit ships
transit ships (10° NRT) (16* tons) per day

1966 21,250 274,250 241,893 58.2
1976 16,807 186,859 117,653 45.9
1977 19,703 220478 128,699 54.0
1978 21,266 248,260 147,779 583

7866 | 1001% 90.5% 61.9% 100.1%

4) The decrease in the number of !aﬁkers is caused mainly because the size of tankers was
increased during the canal closure so that the number of tankers with navigable sizes for the Canal
was decreased, and (he market for tankers dropped after the ail crisis.

5) On the other hand, the number of non-tankers increased very gquickly after the
rcopening and, in 1978, this increase offset the decreasc of tankers and the total number of ships
already recovered to the level immediately before the closure.

6) The anount of Oll teansit by the nosthbound tankess was about 69% of whole cargoes
befon, the closure but it was merely 20% in 1978. In 1977 the total oil flow from Middle East
to Europe and U.S.A. was 650 million tons but the oil traffic through the Canal was only 28
million tons, 4 4% of the total oil flow.

(3)



3 Outline of the First Stage Development Project

1) The First Stage DeveIOpment_Projéct started in 1975 is being carried out to increase
the width and depth of Suez Canal to allow the navigation of ships of 150,000 DWT class with
full load instead of previous 60,000 DWT class. Specifications of the Canal for the First Stage
Pevelopment Project are as indicated below.

Present First Stage Development
Water depth {m) 150, . i9.5
Area of standard canal ceoss section {m?) 1,850 3,600
Maximum draught {{t.) 38 53
Maximum size of ship (thousand DWT) ' 60 150

'_2) The dredging volume for the First Stage Development Work is said to be 540 million
m?>. The completion of work for whole section is expected to be in the middie of 1980.

(1)



CHAPTER 3 SUEZ CANAL AUTHORITY
1. Organization and Activities

1) The Suez Canal Authority (SCA) has its headquarters in Ismailia, field offices in Port
Said and Port Tewfik (Suez) and a liaison office in Cairo. :

2) The SCA is managed by a Board of Directors and Chairman appointed by the Presxdent
of Bgypt. The SCA Headquarters is composed of eight departments and the four sections directly
responsible to the Chairman.

3)  The SCA presently has a staff of 1,800 and IO 200 laborers

4) . The SCA not only controls Canal transit and. handles the maintenance and improve-
ment of the Canal and its harbors but alse controls Port Said. As auxiliary ativitics, it is charged
with the control of Port Twefik, the control of waterworks in the three cities of Port Said,
Ismailia and Suez, the management of schools and hospitals and the operation of ferry service
facilities. It has eight subsidiaries engaged in such aclivities as ship building, ship repair and
harbor services.

2. Facilities Qwned by SCA

The SCA owns 14 dredgers, 19 salvage tugboats, 13 harbor tugboats and two pilot boats
used for the maintenance and aperation of the Canal. Besides, two more dredgers are on order.

3. Canal Tolls and Charges for Using Facilities

R} The SCA levies tolls from ships transiting the Caﬁal in accordance with the provisions
of the Rules of Navigation. Tolls are levied from ships of 300 gross tons or more. They are
payable to toll rates set by category of tanker and combined carrier, bulk carrier, other ships,
and according to ship tonnage. Tolls for cmply ships are 807 of those for loaded ships.

Loaded Vessels

(i) Tanker and combined carrier
1.611 SDR/NRT
(ii} Bulk carrier
The first thousand tons ... 2.420 SDR/NRT
The following four thousand tons .... 2.000 SDR/NRT
The rest of the ship’s net tonnage .... 1.611 SDR/NRT
{iii} Other vessels _ :
The first thousand tons .... 2.660 SDR/NRT
The following four thousand tons .... 2.180 SDR/NRT
The rest of the ship’s net tonnage ... 1.772 SDR/NRT

2)  As charges for using canal-related facitities, there are wharfages, bi!otages, berth change
fées, towages, fees for using lugboat service ete. The sates are all prescribed by the Rules of

(5)



Navigation. .
4. Financial Status

1) The 1978 operating earnings and operating expendilure of the SCA were 292.4
miltion LE and 22.3 million LE, respectively. The operating profit was 255.7 million LE: this
fi igure is reached by subfracting the operalmg expenditures and a deprec:ahon of 14.4 million
LE from the operating earnings. Such payments as interest, patent fees and taxes were subtracted
from the operating profit and a surplus of 107.2 million LE resulted.

2) Toll fevenues represent about 97% of the operating earnings. Toll revenues have
steadily increased since the rwpening of the Canalin 1975. Since these tolls are on the SDR basis,
toll revenués mdicated by the pound are believed to have been greally mcreasmg since the
devaluation of the ngpllan pound in January 1979,

3} Meanwhile, the amount of depreciation and the amount of interest to be paid will
increase after the completion of the First Stage Project.

4) The following pnnc;pal financial ratios of the past three years show that lhe present
financial status of the SCA is satisfactory.

(1976) (19977 (1978)
Opérating ratio 16.8% 18.6% 12.6%
Return on net fixed assets 19.7% ' 16.1% 18.0%

Interest earned ratio 2,900% 2,490% 2,580%

(6)



CHAPIER 4 FORECAST OF SUEZ CANAL TRAFFIC

Although the forecast of Suez Canal traffic in Chapler 4 concerns the period up the year
2000, the emphasis is placed on forec‘astmg the traffic in 1985 by destmatton and by ship size
and type. .

~ This forcast is made by analyzing the background of the world economy and trade with
respect to a reasonable frame work of the world economy. The framework is based on world
economic forecasts conducted by established international organizations for the period up to
2000. o 2

The forecast of Suez Canal traffic is made according to the destination and the category of
cargo transiling the Canal. Cargo' is divided into ten categories, which are! crude oil, petroleum
products, LNG, iron ore, coal, grain, fertilizer, fabricated metal, cement and generat cargo.

The projection of ship tonnage through the Canal is based on the actual record in July 1978
of Canal traffic for cach category of cargo, divided according to ship ijpe and the ship loading
ratio in éach cargo category. At the sanie time, the trend towards larger ships and the shift from
general cargo ships to specialized cargo ships such as conltainer vesséls aré taken into account.

“The most likely main cargo to transit the Canal after the completion of the First Stage Suez
Canal Devetopment Project is reparded as petroloum, jron ore and coal. The volumes of these
potential traffics are included in the figures of the O/D (Ongm/Destmahon) Table on the Suez
Canal traffic by commodlty and destination area.

The effect of the world market on large-sized ships, whlch influences the choice of route
(cither through the Canal or around the Cape), is studied by analyzing tonnage supply and
demand and the transportation cost.

I. Method of Forecast

The canal transit voiume is forecasted considering following items:

1) World énergy supply and demand and oil trade;

2) Trends of world econemy and dry cargo trade;

3)  Selection of routes depending on the maritime transportation cost and outlook of the

freight market;

4)  The transit cargo volume of the Suez Canal by commodity and unloading area;

'5) * The net tonnage and number of transit vessels by type and direction; and

6) Canal revenue : '

The number of canal Iransnt vessels is estlmated for tankers, bulk carriers, genesal cargo ships
and others. - ' _

For estimating the numbcr of transit vessels, it is necessary to estiniate the volume of transit
cargoes. The volume of transit cargoes Is forecasted according to the transit d1rect|0n and
commodity, and based on the outlook of the world and reglonal economy. :

In estimating the number of the can:_al fransit vessels, the capacity limit of the canal
corresponding to the Second Stage Development Project should be taken into account.

~ First, the nur_iaber of transit vessels (potential number of canal transif vessels) is forecasted
assuming that fhéré is no limit to the canal transit capacity and, again, the humber of transit
vessels is sought under the limited canal capacity. The canal revenue is calculated against the

(7).



obtained number of transit vessels (by type and size of vessel), according to current tariff strue-

ture.

2. Tonnage of Suez Canal Traffic
2-1 World Economy and Trade _ _ _ _ _

The World economy today is in the so-called state of “stagflation™ with the advanced
markel economy countries suffering fromt inflation stemming from the repeated crude oil price
hikes in the midst of intemationél monetary confusion. This problem is attended by continued
depreciation of the US dollar’s value. On the other hand, a!ihough the NICs are achieving remark-
able economic progress, the economic situation of developing countres lacking petmleum
resources is, in general, very serious. : '

The centralized economies of the East European countries are suffering from poor
agricultural production because of unfavorable \seathel,.the_lr economic growth conspicuously
" levelled off in the tatter half of the 1970s. China, which does not belong to any of the above
groups, is modermzmg on ihe basis of its revised 10-year Plan. However, China has had to depend
to a large degree on other countries for technology and capital. The oil-producing countiies,
which hotd huge petro-dollar funds, have been affected by steep inflation and the fall j in the value
of the dollar. In a vicious cycle, these nations r'epeated_ly raise the price of crude oil to maintain
their level of national reveaue. _ ' |

Under such a situation, it is extremely difficult to set up a framework for the world
‘economy and trade up to the year 2000 for the purpose of f(‘)recésting Seuz Canal traffic. _

For the purpbses of this feporl, we review the forecasts made by established international
institutions as a guide and use Scenasio B of OECD Interfutures, which basiéally confends that
the present framework of the,wdrld economy will continue. According to this scenario, the
annual average economic growth rates up (o year 2000 are 4.4% for the world as a whole, 3.5%
for the OECD nations, 4.8% for the East European countries, and 6.0% for the remaining of the
countries.

22 World Seaborne Trade and Cargoes Transiting the Suez Canal

The stasl of Seclion 3 is an qverview of the world’s economic situation and structure, and
describes how world seaborne trade ‘develops under this economy. Such an overview is
indispensable for setting up a scenario for fon,castmg the volume of Su¢z Canal traffic.

In forecasting the volume of cargo transit through the Canal, we examme not onlv oil and
the five major bulk cargoes, but also “Other goods”, including general cargo, which compose of
the main fsansit cargo with cement, fabricated metals and femhzers The OD table rclalmg to the
© Canal is compiled for each cargo ecategory, and the growth rate is set up for each, wﬁh the
characteristics of the exporiing and importing regions taken into consideration. .

For crude oil and petroleum products, the three routes of Mlcldle EasthothWest Europe,
Mediterrancan Europe and North Amcnca are pxcked up and the OD tabtes compiled by taking
into consideration the recent consumption festraint structure in the advanced imporiing regions.
Furthermore, estimatés are made by faking into account the effect of pipelines. The volume of
LNG is estimated by taking into account projects under planning and under consideration.

Northbound iron ore originates in Asia and Austratia and is bound for Britain, Westefn
Europe and other parts of Europe. [ts growth rate is assumed to be 2.5%. Southbound iron ore

(8)



originates in the Soviet Union and Eastern Europc and is bound for Japan and Asian NICs, its
growth rate is assumed as 3%.

On the coal trade, energy coal as a substilute for oil, is more unporlant than me[allurglcal
coal. This is why the growth rate of coal trade is eshmated consxderabiy high. The southbound
growlh rate of coal is taken as 3%. The Northbound growth rate, mainly derived from Austratian
coal, is taken as 18% up lo 1985 9.5% up to 1990, and 5% thereafter.

In the case of grain, the self- -sufficiency degree of the importing region and lhe degree of
dependence on impotts is taken into consuderatnon For sou!hbound _grain, it is assumed that
supply from the U.S. to Asia would increase by 6% up to 1985, by 6.5% up to 1990, and by 3.9%
thereafter. The growth of grain bound for the Mlddle Fast is taken as 4.9% up to 1990 and 5% up
to 2000. The growth rate of northbound grain for the entire period is assumed as 355,

Of the main countries importing cement via the Canal, such as Iran, Saudi Arabia, UAE,
Kuwait and Iraq, the consumption trend and the tapid increase in doméstic production is taken
into account and it is assumed that imports will peak in 1980 and decting thereafter. _

_ India, China, iran and Pakistan are the major imporiers of fertilizer via the Canal. The growth
raie of phosphate fertilizer consumption in these four countries in the past seven years is an
annual 11%. It is expected that the growth rate will be 8% up to 1990 and 6% thereafler.

Potassic feriilizer is exported mainly from, the Soviet Union and East and West Germany via the-
Canal to the countries of Asia. Its growth rate will be slightly lower, or an annual 6% up to 1990
and 5% lhereafter. The use of mlrogen fertilizer in the main Asian countries in recent years has
been ‘increasing at an annual rate of 10% while production has grown at 16%. Future

consumption is expected to grow at 8% annually until 1990 and at 6%. thereafter. Imports,
however, are expected to decrease because the self-suf; ficiency rate will risc.

In the Arab couniries,. the present per capita consumption of fabricated metal is 160 kg per
year, but is e'xpected to rise rapidly to the 600 kg per year as same level as the industsially
advanced countries. Thus, the expected growth is 10% up to 1980, 7% up to 1990, and 5%
thereafter. It is believed that the self- sufﬁcxency rate will rise to 20% in 1985 and to 50% in
2000. Export from Europe to Asian countrics is expected to decline gradually becausc of the
rise in the self-sufficiency rate of the area. : _ _

More than 60% of the dry cargo passing through the Canal account for-“other goods™
mainly consist of general ¢argo. Thus, great hopes are placed on the increase in southbound
general cargo and other goods (the average annual growth rate for these goods from 1976 through
1978 was 36.2%). fhc Middle East is most promising in this respect because the region has both
enormous oil funds and great deveropmenl potential, both agricultural and industrial sectors (the
average annual growth rate during the period described above was 35.5%). A future growth for
other reglons is prgd:cted {o be just aboul parallel w:th the GDP or slightly Jess.

23 Supply & Demand Balance of Ship Tonnage, Market and Marmme Transpor(atlon Cosl
(1) Tankers . :

The tanker market detenorated rapidly followmg the oil shock of the autumn of 19?3 The
Fre;ght Index reflected this detenorahon as folloivs, with 1973 as 100: 1973 = 32, 1978 = 35,
and 1979 = 63. This shows the complete cmmblmg of the supply- -demand balance resuitmg from
sluggish gro‘wth of trade volume c0nsequent to the recession and completion of more than 160
million dwt of ships, which were ordered during the boom period. The oil-producing countries
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are regulasly raising the crude oil price, and this is forcing t_hé impbrﬁng countries to restrain
consumption and to turi their attention to the development of alternative energy. .

In addition, the increase in pefroleum output in the North Sea and Mexico has the effect of
greatly reducing the ton-mile base of transportation for Western Europe and the United States.
This is deceeasing the voyage opportunities, particularty of large tankers. In 1978, signs finally
began to appear of a selaxation of the tonnage supply pressure. Even so, surplus tonnage at the
énd of- 1979, when the market began to look upward, still totaled 35 million dwt (comparrd with
100 million dwt in 1978). The major part of the s_urplus consists of large tankers. Furihermore,
crude oil transactions in the form of DD and GG have been increasing, but the lot involved in
such transaction is relatively small. Thus DD and GG deals have not resulted in sumulated de-
mand for large tankers.

Aside from a few factors such as the IMCO regulations making compulsory the installation
of SBT (which result in incréasing tonnage demand), there are very few conditions which can lead .
to stabilization of the supply-demand balance of large tankers, leaving aside the queéii(m ol small
and medijum size carriers. Consequently, it is expected that it will not be until after 1985 that a
refurn to the previous supply-demand balance of large tankess will be seen.
(2) Bulk Carrier

The supply-demand balance of dry bulk carriers, did not crumble as severely or as quickly as
the oil carriers after the oil shock of 1973. However, the balance gradually deteriorated,
especially among the large carriers. Since 1974, cargo movement on a ton-mile base¢ has been
increasing, although very slowly At the same time, however, bulk carrier tonnage has been.
increasing, and the difference between the shipment volunie and the tonnage index has continued
to widen from O in 1973 to 23 in 1976 and 40 in 1978. Considerable surplus tonnage is being
absorbed by fay-up, slow-steaming, and pari-cargo operation. However, the tonnage supply
pressure has been rapidly lessening since 1978. Shipments of c¢aal as an alternative to oil witl
increase from now, and the supply-demand imbalance will be rectified rapidly even in the field of
large bulk carriers. '
{3) Maritime Transportation Cost and Canal Traf! {ic

In general, southbmmd VLCCs transit the Canal in ballast when the fre;ght market rises
above the following levels:

Arabian Gulf/Mediterranean W29 (W22)
# o INW. Burope L W39 (W3
# o [CaribbeanSea - W80 (WS1)

Note: Figures in parenthesis are the world scale rates after January 1980. -

The VLCC freight market in 1976, 1977 and 1978 was W28.8, W24.7 and W29.1 respectively. In
other words, the market was roughly at the level of the Mediterranean-bound dmdmg point or
below it. But in 1979, it had risen to 45.7, well ahove the N.W. Rurope level. As a result, there
was a sharp increase in VLCC traffic thmugh the Canal from late 1978 into 1979.

In 1980 the market dropped ‘again 10 the W 30 level. In view of the world petroleum
'supply-demand situvation, a real market upswing, accompanied by a recovery of the supply-
demand balanc¢e of VLCC and ULCC, cannot be expected until after 1985. Thus, nwich cannot be
expected in the way of VLCC traffic through the Canaf untif then. . :

The large bulk carrier market recovered sharply in 1979. Coal sh:pments will expand in Ihe

future and the freight miarket will remain fism. A large porlion of the iron ore and coal

'(iO)



from Austmha to Europe— will be transported via the Suez Canal. -

As cargo transit thmugh the Canal increases in the future, the shnps passing through will
become large in size. The actual number of transnlmg \essels wntl rise only moderately, however,
because the larger vossels will carry more cargo per iranstt Up to the year 2000, the effect on
¢ach type of shlp will average an mcrease of 20%. The world trend towards larger shnps seems to
have levelled off at present -

There are many uncertam facto:ra with respect to the ratio of contamer shlps used in the
transport of sundries. In any case, it is expected that such containerships will roughly dc_mble by

. the year 2000, as there is a wq'rldwide iﬁcrease in port facitities to handle container cargo.

3. Potential Number of Transit Vessels and Potential Canat Revenue

The forecast of the number of canal traisits was made for three cases, i.e., High Case, Base
Case and Low Case. These three cases were determined by using as variables the timing ‘of
recovery of the tanker market and the economic growth rate of Middle East countries, the former
being for tankers and the latter for non-tankers.

Tanker Non-tanker

. The gafa of supply and demand fer The economic growth of Middle East
High Case tankers will be balanced around 1985 countries will be a little on the high
and the mackel will recover. - snde
Base Case The gap_ofsup_ply and d{eman_d: for. The economic growth ol' Middle East
tankers will be balanced around 1990. . countries will be on a moderate level,
Low Case The gap of supply and demand fo¢ ‘The economic growth of Middle East
tankers will be balanced around {995.. countries will be a little on_the low side.

The potenllal number of transits for each case and corrcspondmg canal revenues are shown in the
following table. . - _

The number of transit vessels is expected to increase steadily along with the increase of dry
cargoes and the recovery of the tanker market, and it is forecasted that the number of transit
vessels 68 in 1980 after the completion of the First Stage Project —- will almost double in 2000.
The canal revenue in the Base Case will increase from $785 million in 1980 to $1,730 million in
2000. : .
" The breakdowns of the number of tranﬁtl vessels and the canal revenue in the Base Case are
given below by ship’s typp and direction. '

1) Tankcrlei\G vessels will ingrease in number from 11 38/day in 1980 to 15.39/day in
2000; the growth rate is lower than that for non-tankers because of the lower growth
of seaborne oil trade. '

2) Non-tankers will double in 20 yeara with an espec:ally high growlh in the number of
‘general cargo vessels because of the expectcd increase of southbound cargoes due {6

. increasing imports by Middle East countries. :

3} In 1980, the revenue.from tankers will be $130 mitlion, or about 40% of the total and
the potential revenue from fankess in 2000 will increase to $550 million, or 32% of the
total, '

(1) .



4) Tﬁe potenﬁal revenue from non-fankers will increase from $457 miltion in 1980 to

$1,180 million in 2000,

Potential Dzul)r Trafln, Numbet and
Poténtial Canal Revenue

Case 1950 1885 | 1990 1995 2000

L High 703 918 118.1 1415 1708
Potential Number | g, 623 g39 .| 1033 ot | 1396
(Ships/day) Low 662 | 765 92.5 w19 | 1283
Potential Revenue | High 8350 | 11264 1448.1 17239 20458
(millions of dollars/ |  Bas¢ 7852 - 10216 1290.6 1506.7 1750.3
year) Low 7305 8909 11255 13364 1548 4

4. Evaluation of the Forecast Resul(s

(1

()

3

(4)

Dentand forecasts were made mostly on the Base Case, followed by the High Case and
Low Case. ' . '
Cargo movement thmugh the Sucz Canal is largely influenced by the increase of
imports by Middle East countries from regions west of the Suez Canal.

In the Base Case, the increase in imports by Middle East countries is conservatweiy
forecasted against the recent record. Consequently, the forecast values of the Base Case

could be considered to be on the lower side for medium values.
. In this sense, the Low Case is rathes unlikely unless therc is stagnation in both ihe.

lmpcrts to Middle East countries from Lurope and the world economy.

In the High Case, imports to Middle East countries increase at almost the same pace as
that experienced in the [970s. There is a possibility that the transit cargo volume of
the Suez Canal will increase at the High Case rate, in light of the position which Middle
Rast countries have held in the world economy in recent years. .

From the comprehensive analysis of the results of the forecast in the present study it

~will be concluded that, in genesal, the future volume of Sucz transits will increase at

the pace of the Base Case, but there is a high probability that it will increase at a higher

rate neat the Higl- Tase until 1990 and then at a pace approaching the value of the Base

Case in 2000. - : _
Following are points which must be given consideration when applying the results of

these forecasts to the development program of the Canal.

1) . When making economic and financial analyses, the values of the Base Case should

be used as the basis for evalnation, to ensure that the evaluation ¢an be made on
the safe side.

2)  When the case of sludymg the development program of the Suez Canal, the
forecast values in the High Case should be taken up with the view of avoiding
congeetlon and prevenlmg the diversion of targe vessels to the Cape route or fand
transportation due to the corigéstion.

(12)



CHAPTER 5§ MASTER PLAN

In order to give an ideal direction on the future dévelopment of the Suez Canal, a long-term
Master Plan is formulated with 2000 as the target year. '

It provides a complete doubling of the Canal, in response to the possnble. increase in lhe
{ransit demand, with the east channel for northbound vessels and the west channel for south-
bound vessels.

1. Design of The Canal

In view of the size disiribution of large vessels in the world and the scale of uﬁrestment the
cast channel was projected for 250,000 DWT tankers fully laden, white the west channel for all
sizes of ballast tankers and 50,000 G/T conlainer vessels, the largest vessels expected to make
southbound fransit fully ladén. Draught and breadth of a ship on which the cross sections of the
Canal are designed were detenmined as below,

Draught Breadth
East Channet 08 feet ISD feet 250,000 DWT Tanker
40 feet 203 feet ~ 500,000 DWT Tanker
West Channel , L
43 fect 10 feet 50,000 G/T Container Yessel

Area ratio, lane ratio and the canal cross section are as shown below.

Area Ratio Lane Ratio Depth ~ Width at —1 Im Depth
East Channel 4.8 _ 2.6 —24.0m 240m
West Channel 4.6 2.9 —16.0m 200m

The underwater slope . gradlent of the canal is as shown below as in the case of the F:rat
Stage Pro_;ect

Km 0-6t tind Km 61-161 lin3

The layout of the canal was planncd based on the following considerations: ' :

1}  For the pumpose of navigational safety, the canal ahgmncnt should be p!anned insuch a
way that easy manoeuvring of transit vessels may be ensured. ' .

2)' From the viewpoint of cl‘ﬁc:ency of invesiment, the existing channel cxpanded undcr
the First Stage Project should be utilized as much as possible as the channel for northbound
fraffic. _ . : : _ ‘

H Acecount should be taken as fully as possible of the natural conditions and the state of
tand use around the Canal,

(13)



2. Work \:_folume and Construction Cost

Work quantitics arc estimated as betow.

Dry Excavation 226 x 105m®
Bank Works ' 2454 km
Demolition - 13.5 km
Demolition and Construction - 11.5 km
Construction 220.4 km
Dredging 1,028 x 10°m?
tm 1.5 — 161 316.5 x 10°m?
Approach Cannel 211.5 x t05m?
Other Works _ S
Railway Relacation : 26 km
Road Relocation . 31 km
Sweet Water Channel Relocation 7 km

Approximate estimates of the construction cost for the Master Plan and the ratio of each
category of works are as shown below.

Local Currency Foreign Currency Ratio

_ f0s¢ LEE 105 LSS : %
Dry Excavation 2024 25.5 16
Bank Works 96.2 : 40.3 9
Dredging (km 1.5 — 161) - 260.0 9449 66
Dredging (Approach Channels) - 50.4 _ 771 8
Other Works 12,5 _ 1
Total 621.5 1,087.8 100

In terms of US dotllar, the total cost will amount to approximately 32 000 miillion. Of the
amount, 45% is for tocal currency and $5% for foreign currencies.

3.  Evaluation

The order of implementation of this Master Plan should be decided through examination of
both economic and technical aspects of the project. H should be noted that the priority must be
given to the dourblin'g scheme rather than to the deepening scheme. The reasons are as follows:

i)y If the doubling scheme is preceded by the d"eepening scheme, Those sections of the
ex:isting channel which are 0 be used for the southbound fraffic upon completion of the total
doubling scheme will be so deepened as to accommodate fully loaded VLCCs. This is a waste of
investments.

(14)



2) If the doubling scheme is implemented fisst, the canal capacity will increase or transit
hours will be shortened with the completion of ¢ach doubled section of the canal. In the case of
deepening, however, no bencfit wilt come out until the entire route of the canal is opened for the
navigation of deep-draught vessels. _ ‘ :

3) Judging from the ex’perién’ce of the First Stage Development, it is certain that the
doubling scheme can be implemented with ao difﬁcialty. As regards the deepén'i'ng schenmie,
however, as the depth increases the degree of soil hardness will increase. Therefore it is most like-
ly that the dredging works will meet with a difficulty and entail an unexpected cost increase
and prolongation of work period. ' : _

In order to make the Master Plan even more satisfactory it is advisable to study and examine -
the fotlowing points: : '

1) Recexamination of the standard sea level following the expansion of the canal cross
seclion. '

2)  Safely measures for navigation in the junctions of the dual channels.

3)  Extension of the Port Said breakwater.

4) Dredging of hard seil.

(s



CHAPTER 6 SECOND STAGE DEVELOPMENT PROJECT

As part of ihe_Master Plan the Sccond Stage Development Project should be implemented
following the First Stage Project. The objectives of the Second Stage Project are outlined as
below: A . = : _ o
1) The Second Stage Project is aimed at the comptele doubling of the canal to obtain a
marked increase of the transit capatity. The stage which should be immediately imptemented is
called Phase 1 of the Second Stage Project, with 1990 as the target year. Phase I is followed by
Phase Il to complete the doubling, as the transit demand increases.

2) The maximum siz¢ of transit vessel under the Second Stage Project is the same as that
after the completion of the First Stage Project, i.e., around 150,000 DWT tankers fully laden for
the east channel and around 300,000 DWT tankers in ballast and 50,000 GT container vessels for
the west channel. '

1. Phased Development Plan

1-1 Canal Design
(1) Canal
1) East channel
The east channel is designed for around 150,000 DWT tankers. The depth is determined
taking account of the draught, squat and trim, underkeel clearance and clearance for siltation.
The cross section was so designed as to achieve the area satio {Ra) of 4.8 and the lane ratio (R1)
of 2.6. : '
2}  West channel
The west channel is designed for around 300,000 DWT tankess in batlast and the depih for
50,000 G/T container vessels. Factors to be taken into account in determining the depth are the
same as in the casc of the east channel. The cross section is so designed as to achieve the area
ratio of 4.6 and the lane ratio of 2.7.
The design specifications of the cross section for the east and west channels are given below:

Width (m)
Name of Channel ~ Area(m?) Depth (m) ~il0m —]
: Surface fevel Bed
Fast Channel - _ :
0--60 km _ 3,510 19.5 258 170 102
69—16'2 km 3461 19.5 236 - 170 119
West Channel (| ~ . |
0-60 km 3503 15.5 288 200 164
60162 km 1313 15.0 266 200 - 176
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Approach Chan nels

The ocean channels at Port Said and Suez were designed taking account of the effects of
wind, wave and current.

However, as the east channels are to be completed under the First Stage Project, only the
west channels need to be dredged at both Port Said and Suez under the Second Stage Project. _

Cross sections of the Pert Said approach channel and the Suez entrance .chanhel ate outlined

as below:

Name of Channel Channel Direction Depth (m) Width (m)
Poit Said East Channel 200 max. 700
Approach Channel Wesi Channel 16.5 max. 840
Suéz Entrance East Channel . 19.5 289
Channel West Channel 160 417 .

In designiﬁg the cross seclions under the Second Stage Project, the west tine of the ¢hannels
should coincide with that of the channels under the Master Plan. :

There is no need to expand the anchorage area in the Great Bitier Lake in connection with-
the Second Stage Project, as the anchorage area at Suez has already ample space under the First
Stage Project. At Port Said, however, a waiting space needs to be secured to the west of the Port
Said approach channel.

1-2 . Fonnulation of Phased Plan

Eight Phases were planned for the complete doubling project as shown in Fig. 2.
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Fig. 2 Phased Developinent Plans
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1-3 Companson and Evaluation of Phased Plans

Various phased p!ans were compared in respect to economy and tsansit capacity in order to
select a Phase I Programme which should be implemented first. '
(1) Comparison in sespect fo economy .

The internal rate of return of each phased plan was computed on the assumption that the
phased plans will be 1mplemented confinuously aﬂer the completion of the First Stage Project.

‘The results of companson in respect to economy are outtined as below:

1) Plan 0 offers high profitability with a short work period.

2y Proﬁtablhty under Plan 1s is not much different améng all plans. lloxvever Plans 1-2
and 1-3, under which the reduction of transit hours can be expecied “will have a bigger merit in
view of the international role of the Canal. ' :

3) Plans 1 — 3 do not vary a great deal in their merils, and as segards Plans 4 and 5, the
unit dredging cost inc¢reases as the doubling works proceed to the southern part of the canal
where hard soil prevails. It may be said that profitability decreases as the case number INCFEases.
(2) Examination of transit capacily

On the basis of the traffic demand forecast and the increase in the Canal capacity in each
plan (calculated in terms of the standard ship transiting at 10 minutes interval), studics were
made on the saluration time of the Canal capacity under each of the phased plans. The study
resulls are suminarized as below. :

1}y As the ¢anal capacity created by the First Stage Pro;ect will be saturated in 1981, '
measures ought to be taken to further increase the capacity by that time. . '

-2} To overcome the capacity shortage expected after the First Stage Project, it may be
desirable to start Plan 0 first. Even with this measure, however, the capacity will again be
saturated at the end of 1984, makmg it necessary for the SCA to takc the next step to increase
the capaity.

3)  Under Phase | of the Second Siage Project, doubhng works need to be proceeded up to
the stage of Pian 3 by 1987 at the latest.

4) Under Phase i, unless total doubling is completed by 1995 at the least, the canal
capacily will bé saturated.

5)  Above observations are made on the assumptlon that the {rafiic will increase at the rate
of the Base Case. If the dcmand increases at a higher rate, the Canal capac:ty may naturally be
saturated earlier than the year under the Basc Case. In stich a case it is necessary to complele
Phase I by the early 1980s.

(3)  Evaluation of the proposed project : S

Judgmg from the results of the above study, it is adv;sab!e to increase the capacnty of the
Canal step by step keeping pace with the increase in traffic demand. Accordmgly, if the Sccond
Stage Project is to be implemented in Phases I and 11, it may be divided as below:

Doubled Section” Seclif_m Dredged for Do_leling

* First Phase Plan (Phase §) . Km0 - 135 Km 16-51, Km 61-95, Km 122--135

: 1 K 135162, Km 0-16
Second Phase Plan (Phase 1) T Km0 182 Port Said Approach Channel
: ' ‘ Suez Entrance Channel
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It is necessary to complete Phase I by 1987 at the latest. However, in view of the possibility
of the demand i increasing at a comparatively high rate, it is desuable to oomplele it in the first
half of the 1980s. : -

“Under Phase i, it may becomne necessary to mmplete the total doublmg of the Canal by
1994. Howevey, it is advisable that the work program for Phase 1 be adjusted, if necessary, by
examining the transit situation prevailing after the completion of the First Stage Project as well as
the trend of the world economy and also the situation of intemational shlppmg, paitlcuiarly the
condition of the tanker market.

2. Opening Program of Phase ¥

As regards the opening program for Phase I, it may be possible to implement Plan 0 to
hasten the capacily increase. However, as the Canal capacity'will expectedly reach its saturation
point within one or two years, even alter the completion of Plan 0, it is advisable to start with
Plan 1-2 to be followed by Plan 3. Accordingly, the phase [ should be implemented in accordance
with the below mentioned s’cheduie, taking into account the future trend of the traffic demand:

‘Section Dredged for Doubling Year of Completion
Step | : Km 61-95 1984
Step 2 Km 16-51, Km 122135 1987

The above schedule is based on the assumption that the demand increases at the rate
forecast in the Base Case. However, there is a possibility that demand may increase at a
comparatively high rate; therefore, it is_advisablé to implement Step 2 in the first half of the
19305, so that {he canal may provide sufficient capacily to meet the increase in traffic demand.
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CHAPTER 7 TRANSIT SCHEME AND TRANSIT CAPACITY

1. The Teansit Scheme after The First Stage Development of The Canal

The present transit scheme is to be pursued after the completion of the IFirst Stage
Developriient Project with some mod:ﬁcat;ons, as given below.

1)  Northbound convoys will make non-stop transils to the Mediterranean pas:,mg theough
the newly created Deversoir Bypass and New Port Said Bypass. :

2) Of the vessels in southbound convoys, those large vessels of over 38 in draught will
enter directly from the Port Said outer waiting area to the New Port Said Bypass and proceed to
the Great Bitter Lake. _

- 3) Upon completion of the First St'aga Development Project, the size of navigable vessel
wilt be increased up to around 150,000 DWT class (fully laden) of arcund 300,000 DWT class (in
baltast), though some of 350,000 DWT tankess may bé able to make transits. '

Further, the SCA is introducing the Sucz Canal Vessel Traffic Management System
(SCVTMS) to ensure navigationat safety in the Canal.

2. Canal Transit Situation : :

According to the past record of transits, the distribution of ships” arrivals at Port Said and
Suez shows a Poisson’s distr'ibut_ion, as in the case of ordinary ports. No peak hours are seen in
the distribution of arnival imes, indicating that vessels arrive at random. '

Waiting hours from arrival to departure, excluding those necessary for the transit clearance,
are over 15 houss for northbound and over 11 houss for southbound. '

The same record shows that the interval between vessels in a convoy is mostly 8 min. for
general cargo vessels, 8—10 min. for container vessels (including RO/RO, LASH, car carriers and
others), over 10 min. for bulk carries, i1 min. for tankers up to 30, 000 DWT, 12 min. for those
over 30,000 DWT (laden) and 16 min. for those in ballast. .

The avéerage transit speed computed from the actual convoy dlagrams is 16—17 km/h,
largely exceeding the speed presciibed in the Rules of Navigation.

3. Transit Simulation Test

A Canal transit simufation model was developed in order to ascertam what elements would
affect the transit capacity and also to review the results of the study, which are described in Part
VI, concerning the saturation points expected under the Virst and Second Stage Development
Projects. :
The study on the expected year of .aturatlon after the completion of the F:rst and Second
Stage Development Projects is ouilined betow

After the completion of the First Stage Pro_;ect ship waiting will begm to occur inl1981, and
in 1984 the number of waiting vessels at Port Said and Suez will reach 21 in total, which means
that waiting at both porls has come to a chronic state. These results are hcarly identical to those
of the study made in Part VI : ' :

if the traffic demand increases at a hlgher rate a chronic state of waiting may come in 1982
causing a serious situation. :

The occurrence of chromc waiting is expected under the assumplion lhat the traf fic demand
increases at the rate gl\-en in the Base Case and is shown below
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Step t (Plan 1-2) 1989 (Phase I) -
Step 2 (Plan 3) ' 1993 (Phase )
Plan 4 1995  (Phase D)’

It will- be pointed out tha_t occurrence of wailing is éxpected to come a few years _earlier
than these years. Accordingly, it is necessary to make such arrangements that each step may be
sxuperéedéd by the next step a few years prior to the year planned. These findings are nearly
identical to those in Part V1. ‘

If the traffic demand increases at the rate of the High Case waltmg will increase at a high
pace after 1986 even with the completion of Phase I of the Sccond Stage Project;it is therefore
necessary (o complete it by 1985.

4. Comments on the Transit Scheme
4-1 Problems connected with VLCC transits

Technical problems involved in the transit of large tankers after the completion of the First
Stage Development Project were studied as follows:

Jn the event that an accident involving a large tanker travelling in the Canal o mvolvmg the
vessel precedmg the tanker it will be necessary for the large tanker to make an emergency stop.
W_]ule 1t_ is impossible for a large tanker to come to a co:_nple_t_e stop by ils own propulsion
without bringing the hull into contact with the bank of the Canal, it niay be possible for a large
tanker travelling at a speed of 7 kt to come to a stop within a distance between 4L and 6L if she
can he assisted by tugboats with sufficient power. If the wind velocity is 12m/fs and the current
speed is over 2 kt, the number of tugboats required (at 3,000HP each) may be obtained as below.

Tanker Ladén In Ballast
number of tugboats number of tugboats
- — 60,000 DWT _ ! 1
150,000 DWT N 2 2
200,000 DWT -- ' _ 3

The distance required for an emergency stop of a 150,000 DWT class tanker will be 12L =
3,480m with consideration of a safety allowance. For the transit interval of VLCCs, it might be
convenient for the purposes of transit contro} and pilotage, i it is unified at 16 min. or a distance
- of 3.5 km, which is the same interval applicable to othes tankers.

4-2 Transit Scheme
Various ways of increasing the Canal capacity are conceivable. They are:

1) Increasing convoy cycle lime.

2) Allowing two-way traffic to small vessels
~3) Increasing convoy speed.

4) Decreasing time intexvals between ships.
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Of these methods, the method of increasing convoy cycle time and that of decreasin'g ships®
intervals are considered to some extent effective in increasing the Canal capacity.

The niethod of decreasing ships’ intervals may be adopted, but it should be l;mlted only to
smalt-sized general cargo vessels whose speed control may be relamely easy, depending upon the
retiability of SCVTMS which is scheduled to be put into operahon after the completion of the
First Stage Development Project.. :

If the convoy cycle time is extended from 24 to 36 hours, an increase of about 25% in
capacily may be expected. However, it may be accompanied by some demerits such as the
irregular departure time of convoy and night transits of large tankers. Further, it will incur an
increase in the operating cost of Canal users because of a possible increase in waiting time at Port
Said and Suez. -

Judging from the above, the method of extending the span of the convoy cycle time is not
recommended as a permanent measure; rather it should be employed on a tentative basis to cope
with an emergency such as an occurrence of large number of waiting.vessels which might be
caused by accidents, bad weather, etc. '

Accordingly, the fransit scheme based on a 24-hour cycle accommodating 1 northbound
convoy (non-stop) and 2 southbound convoys should be maintained after the First Stage
Development of the Canal. The transit scheme under the Second Stage Development Project is
outlined as below.

Southbeuad Northbeund
Step § §-1: Stop at Bitter Lake N-1: Nosa-stop
(Phase 1) §-2: Nonstop
Step 2 S-1: Nonstop N-1: Non-stop
{Phase 1)

It will be noted that upon completion of the Ste;rl of the Phase | Project some of the
southbound vessels can make non-stop transit in addition to the northbound CONvoys. With the
complefion of the Phase I, it will no longer be necessary for southbound convoys to wait at the
Great Bitter Lake, thus making it possible for both southbound and northbound convoys to
niake non-stop transits.
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CHAPTER 8 TECHNICAL EXAMINATION

 With regard to the development plan of the Suez Canal, extensive studies have already been
made and almost all of the technical problems involved have been examinied. For this reason an
emphasis was placed in this study on checking the technical feasibility of the development plan
and the proposed Canal cioss-section which were presented on the basis of the traffic forecast
newly conducted. In addition the tidal current and stabitity of the bank of the Canal were
re-exanined, '
The resulis of the sfudy are oullined as below:

1. Canal Seclion _ N

For designing the cross sections, the following figures of area ratios and lane ratios were
used in both the Second Siage Project and the Master Plan, taking into account the resuits of the
past studies.

Lane Ratio Area Ratio Ship Speed Max.

Laden Tanker 2.6 4.8 13 km/h
Ballast Tanker - 2.1 4.6 14 km/h

For the area ratio for tankers in ballast, 2 higher value than the current one was chosen fo
account for the siltation. Other ratios correspond to the current figures.

Cross sections are ultimately determined by the area ratio. For instance, if the bank slope is
1/3, about 3.0 is taken for the lane ratio.

. 2, Tidal Current
The tidal current in the Canal was studied on the basis of numerical analysis. Though a more
detaited analysis is requiréd,_ qualitatively speaking, the following problems may be pointed out:
1} Wiih 'thc expanded cross section, the tidal range will increase in the Bitter Lake, This
will affect the local datum along the Canal and increase the tidal current to the north of the
Bitter Lake.
' 2) The implementation of the doubling scheme will produce a difference in the
characteristics of current (water level, velocity and phase) between the two channels because of
the different cross sectional areas, and the two currents will interfere with each othei at the
junctions of channels. In those junctions a complicated current is expecied to occur when vessels
pass through. Detailed study must be made on this phenomenon by means of a hydraulic model
and mathematical analysis.

3. Stability of Canat Bank : |

To ensure the stability against circular slip of the bank, computations were made based on
the resufts of S’oi_l exploration newly obtained. The table below shows the safety factors of four
sections. In most places stability has been proven. '
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Location

_ Km S Kmi176  Km252  Km352
Canal Depth 195 m .89 (1.70) 185 2.19 3.18
~25.0 - 092(168) . 1.8 2.14 3.14
C.fm? - , .
(1 10.0m) 0.25 2235 20 25

Figures in brackets indicate toe failures of the sections with bermn.
The soil test results at the point Km 5 are questionable because there is a possibility that the .
cohesion was underestimated.

" 4. Siltation
Siltation of the Canal is due to the return cusrrent caused by transit of vessels and tidal
current in the Canal. As the mechanism of siltation has not yet been theoretically clariﬁed, itis
difficult to forecast the volume of siltation and it is therefore necessary to conduct periodical
soundings along the Canal when formulating a plan for maintenance dredging.
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1. Construction Work

The work volume for the entire Second Stage Project and 1t’s Phase | and ¥ are as shown

CHAPTER 9 IMPLEMENTATION PLAN

below.
Dry Excavation Bank Works Dredging
s 10%m? Km 108 m?
Phase 1 147 143.2 329.3
Phase 11 79 90.7 226.5
Second Stage 226 233.9 555.8
Project

1-1 Dry Excavatmn

The total volume of dry excavahon reaches 226 x 10°m3, about 2.5 times are much as that
of the First Stage Project. Thls is due to the following reasons:

Under the First Stage PmJect dry excavation was limited mainly to Ihe w1dened sections,

while under the Second Stage Project, it must be carried out on the entire width of the new
channel. ' : : :
In dry exravahon, the unit cost increases as the dumping distance increases. As the dumping
distance undec the Second Stage Project is increased by 1.5 -- 2.0 times, the unit cost increases
accordingly. On the other hand, as the unit cost of dredging is hardly be affected by the dumping
distance, it is likely that the unit dry excavation cost is higher than the unit dredging cost so far
as the sections north Qf the point Km 52 are Vco'nccr_ned. However, it cannot be concluded that
dry excavation should be replaced with dr‘cdging on the sections north of the point Km 52. It is
advisable that a decision be taken at the stage of implementation on the basis of the overali
evaluation of the economic, technicat and other aspects of the project. '

Dry excavation is o be camcd ouf by motor scraper {heremafter iefersed to as MS). Calcu-
}ah{ms are made on the assumptlon that each MS (with capacily of 16 m?) works 7 hours a day.
This shows that about 230 MS are required 1f dry excavation is started all at once on the sechons
between Km 16 and Km 94,5 under Phase 1.

1-2 Bank Works _

The total length of new revehnent is about 220 Km, or 1.5 times as !ong as that under the
l‘ll‘St Stage Project. The requ:red ammal performance of the work to complete the Phase 1 by
1986 should be nearly the same as at the Fl_rst_ Stage Project. The monthly pace of a work urit
camprising a butldozer, a clémshell, a crawler-type piie driver, and a diesel hammer is estimated at
about 200 m, As the monthly dredging speed is about 300--350 m, it is necessary to carry out
revetment work af a higher pace than dredging. The revetment work shoutd precede the dredging
operation and be carried out on both sides of ¢channel with two units eéch As it is a difficult
work fo bmld a revetment on' a slope of unfavourable soil condition, it is therefore necessary to
mtens:fy the snpemston to ensure quality. '
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1-3 Dredging

The total dredging volume is approumately 555 x 108 m’ 490 x 105m? for the section Km
1.5-161 and 65 x 105m? for the approach channels. Dredgmg on the section Km 1.5-161 is
mostly for the creation of a new channel. Dredging opéeration siust be carried out from both ends
of each work lot. The ideal number of dredgers operating on one end of each dredging section is
two in view of work efficiency.

The monthly dredging capacity was caleulated as follows:

First, the actual record of each dredger under the First Stage Project was studied to obtain
the dredging volume per hour for each LOT. From this the nlonthly capacity of dredgers under
the Second Stage Project was calculated taking into account of the work conditions under the
project.

Assumplion was furlher made that the SCA’s dredgem are mainby used on the sectlon north
of the point Km 52 and the work on the section south of the point Km 58 is contracted out. In
regard to the dredging of the approach channels at Port Said and Suez, the section outside Hm 50
of the Port Said Approach Channel is to be dredged by hopper dredger of the SCA and the
remainder contracted out.

Table 2 Work Volume of Second Stage Project

Ex c]-.‘;)\gti on Bank Works . Dredging Relocation
Km :
Volume | Removal sfl'(fl?::li;) . | Volume [ Railway | Road wa?g‘r.egnal
10°m? km km | 10°m® km km km
15160 ' 1.5 280 60,538
160 — 32.5 14000 | 15 280 61913
325520 34,000 15 36.4 33914
58.0 735 37000 | 24 310 54669 | 190 19.0
725 — 945 62,000 24 400 79,645 '
945 1345 | ' 43,182
134.5 - 1450 7,000 2.1 210 38,526 70 120 | 70
1450 - 161.0 72,000 2.1 360 | 62,857
Port Said Approach ' 46,109
Suez Apprbach . 18,475
Total 26000 | 135 | 2204 | sssss | 260 | 310 | 70

2, !mplemenfahon Program - :

For the work schedule of the Second Stage Project, three programs were prepared: 1) the
standard work schedule to carry out the doublmg of the canal Section Km 51 - 122 by 1984 and
Km0 — 135 by 1987; 2) Work schedule to expand Km 0 — 135 by 1984, Km 0= 145 by 1986
and the entire tength by 1988 to mieet the traffic demand forecast in the High Case forecast; and
3) shortened work schedule to exjriand Km0 — 145 by 1984 and the entire length by 1986.
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3. Construction Cost

The unit cost of works was éstimated on the basns of the pnces in September 1979 wath the
exchange rate Q. GOLE = 1 US$ = ¥240. _

The unit cost of dry excavation was eshmated on the basns of Ihe actual ¢ost under the First
Stage Project with ad]ustment for the rate of price increase and for the dlfference in the dumping
distance of soil. The unit cost of revetment work was estimated by computmg the quantities of
materials and the work volume from the designed cross sectional area.

The unit dredgmg cost on contract was obtained for each LOT fiom the monthly dtedgmg
volume and expenses at Sept. 1979 pricesand a mobilization expense of dredger is not mcluded
The unit dredging cost of SCA’s dredgers was calculated considering the actual cost at the First
Stage Project, a rate of mcreased price up to 1979, and the working efficiencies for each LOT.

The unit dredgmg cost for the approach channel was obtained from the ac{ual work volume
under the First Stage Project and the rate of price increases. '

The construction costs for the Second Stage Project is outlined as shown Table 3.

Table 3 Cost of Second Stage Project

Dry Excavation | Bank Works Dredging Others .
Km : ' —ed Remarks
vc|rc| el Fe| ec| PCc|Lc
S e sos1n | 10°s [s0°Le | 10°s | 105LE| 10°8 [10°LE
o _ 11 | 48| 150 85
16 — 325 124 15 | N8| so| 23| 120
335 52 32| 40 | 153 | s4 | 336| i89
52 — 58 |
58 L 735 294| 37 | 123 s2| 83| s92| 84
725— 945 570 72| 158 66| 119 842
94.5 — 1345 | | 79| s62
134.5 .- 145 s6| g | 122] st | 68 482 41
145 161 668 | 84 ['142] 591 160 1198
"Port Said Approach | : 65| 157
_ Suez Approach _ 48| 194
12094 407.5% * Km 1.5—161 Total
Total w24 | 255 | 927 | 388 | na3| 355 | 125 | tApproach Channel
_ . Total
. R S SO P — .
: o LC . - FC .
Grand Total 439.8 k 105LE + 5069 x 10°% | 5 1,150x 10%8
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The total cost will be $1,150 miltion with the local currency accounting for 56% and foreign

currencies 44%.

Further, divided into Phase | and Phase I, the costs will be as follows:

. Local Currency |

Phase | - 276.6 million LE
Phase il . 163.2 L0 "

4398 o

"Fofe‘ig_n C_lirréncy . Percentage
270.6 miltion US$ 59%
236.3 noom 41~

5069 100%

In addition to the above, tugboats and navigation aids shal be financed by foreign curgency

of 35.6 million USS.

In the cost mentioned above, 10% of estimated cost is included as ph'yS'ical contingency.

(29)



CIEAPTER 0. Ai)';\nbil's*l"RATloN 'AND OPERATION

There exisfs no parhcu?ar problem in lhe control and mauagemenl of the Canal aﬁe: the

completmu of the Second Stage Development Project, so fong as there is no quahlatl\e change in
the utilization of the Canal and measures are taken to strengthen the confrol and management

systen.

1n this chapter, from the experience of navigation control in Japan the safe management of
canal traffic is discussed.

l. Suez Canal Vessel Traff' ¢ Management System (SCVTMS) _ :

The SCA is introducing the SCVTMS by the end of 1980 and 1t is most timely that this
system is installed for the navigational safety of lfarge tankers expected to increase after the
completion of the First Stage Development Project. However, followings should be given an
account for a smooth and efficient operation of SCVTMS.

D
2)

3)

4
5)

)
1)

Training of control of ficers and maintenance personnel.

Cambined use of existing signal stations.

Adoption of a pOsiﬁon repording system.

Preparation of a manual for control officers.

Measures to be taken to solve the problems connected with radar and radar data
processing.

Supply of equipment and matenals necessary for the controf room.

Provision to the users of the system (ship’s masters) with thorough information of the

system.

2 Disaster prevéntion measures :
In preparation for the accidents ;nvc]vmg large tankers and their emergency stops, the
following system must be established:

1)

)

3)

Reinforcement of tugboats and fire fighting facilities.

Pravision for oil recavery equipment.

Improved mainfenance and control of navigation aids and p:o'visibn of equipment and
materials thereof. | |

: Fix'rth't‘:r in préparation for the outbreak of fire or 6["011 spills on or from a large tanker
navigating the Canal a program of measures for combaling disastets must be fommlated

The followmgb are measures to be included in the program

)

2

3)
4)
5)
6)

Measures to prevent the outbreak of fire and oil spill.
Measures to combat accxdents (manuals for combating aceidents and conductmg resciue

" operations).

System for combﬁting accidents.

Emergency commumcatlons

Psovision of eqmpment and matenals
Training of personnel for conibaling disasters.

(30)



CHAPTER 1. ECONOMIC ANALYSIS

In this analy31s econonic feas:bahty of Phase I Pro;ect and that of the whole pro]ect of the .
Second Stage Development were sludled In view of the nature of the Suez Canal, the economic
analysis was made not only from the staudpomt of the national economy of Egypt but also from
the viewpoint of the world economy. Evaluation was made by means of the internal rate of -
relurn of the project. . L

For the purpose of this analysis, nntual mvestment admmlstratwe expenses, operatlonal
X PEnses, and maintenance dredging expeiises are taken as the costs, while, the mcrcased portlon
of ¢anal revenue derived from the Second Stage Dwelopment Project is regarded as beneﬁt for
the national economy, and the saving of operation cost of vessels which might be abliged to take
the Cape route if the Second Stage Project is not implemented and also the cost s;aving which will
be achieved by the shortening of transit time due to the doubling of the Canal are considered as
the benefits for the world economy. :

The project life is, as a rule, set at 20 years after the completion of the works.

1. Evaluation of First Phase Plan {Phase [)
1-1 Evaluation from the viéwpoinl of national economy. ‘

The internal rate of ietum of Phase | from the viewpoint of national eéconomy is at least
24%, if the project is implemented in accordance with the program of Schedu‘le-l {Base Case).
IRR obtained from the resulis of sensitivity analyses is shown below: '

Case where traffic demand fluctuates:

Low Case: 18.1%

High Case: - 28.0%
Casc where work cost incréase;; (Base Case):

10% increase: 22.9%

20% increase: 21.5%

30% increase: 20.3% )
Case where earlier‘compfetion of work is selected: (Schedule-2)

Base Case: 22.1%

- High Case: o 25.3%

“In either case, the economic feasibility of the projéct is maintained. If demand increases af a
lugher rate than expected, IRR becomes higher than that of the standard Schedule-l Earlier
complehon of work' (Schedule-2) is also justificd and is desirable since the Canal will be able to
-respond to the demand more fexibly.

-2 Evaluation from the viewpoint of world economy T

From the viewpoint of world eu)nomy, IRR is at least 50% for Phase L. About one-balf of
this, or 24%, is enjoyed by the Lgyptlan economy and remaining one-haif dlreclly by the world
shipping.
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2. Evaluat:on of Secoud Stage Development Project ~

If the Phase 11 is lmplemented keeping pace w1th the increase in demand (Schedule-1), the’
IRR for the nahonal economy is, 23% which is snmiar to that of Phasel However, about 20% is-
obtained even in the case ‘here the work is carried out in accordance with the program of
Schedule-2 or Schedule-3 so that the canal capacity may be incréased in advance of the increase
in traffic, thus making it poss:ble for the Canal to flexibly respond to the transit demand. Ifthe
demand increases at a high rate, hlgher IRR is expected.

fn addition, if the work is carried out in accordance with Schedule-1, lRR smnlar to that of
Phase I is expected for the world economy If the work is carried out in accordance with
‘Schedule-2 or Schedule-3, IRR exceeding 40% can be expected

From the above analyses, it is concluded that Phase 1l which aims at the total doubling of
the Canal is economlcally feasible. - ’ '

in addition, the early implenientation of the total doublu‘ng scheme will brmg about
additional favourable effects such as the reduction in waiting time of convoys at the both ends of
the Canal and the avoidance of canal closure which might be caused by accidents.

3. Overall Evaluation based on the Economic Analysis _

From the results of economic analysis the following conclusions can be drawn:

1) From the viewpoint of national econoniy, an IRR of af least 24% can be expected for
Phase 1. Smu IRR of transport projects in Egypt is about 15%, it may be said that Phase 1 is
capable of producmg considerably high proﬁtabnhty for the national ecouomy

2) At the same time, the world economy is also able fo enjoy the saving of transportation
cost which might -be derived from the avoidance of Cape routing and the shortening of transit
time through the Canal. Wortd economic IRR of this project is at least 50%. OF this 50%, about a
half will be shared by the Egyplian economy through the increase in the toll revenue, and
remaining a half by shippers and sh;poWners in the world through the saving of transljortall(m
expenses.

3). Sufficient IRR can be expected even if Phase I is completed eatlier than the s‘cheduled
time and the traffic demand increases at the rate of Base Case. If the demand increases al the rate
of the High Case, nearly the same IRR is obtained as in the case the works are implemented
accordmg to the standard schedule. Waiting for fransils attnbutabie to the shortage of canal
capacity will possibly be avoided with earlier completton of the works even if the (raffic increases
at a higher rate (Ifigh Case).

4)  Vadous kinds of sensitivity analysis proved high internal rates of return of this project
and, therefore, from a vneprmt of econom:c profitability there is no pro‘olem which will
- obsiruci the lmplementatlon of the project ' o

~5)  Sufficient effects of investmént may be expected, even if the total dcubhng of the
Canal is carsied out to eliminate the waiting time for transit at the both ends of the Canal whlch
before the complet:on of the total doubling, is normally needcd for the formation of convoys
and to meet unexpected increase of traffic. Further, early lmplementa(mn of the doublmg results
in such uncalculated effects as the preventmn of the Cana! ciosure due to accidents.
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CHAPTER 12 SENSITIVITY ANAL_YS[S OF CANAL REVENUE

The forecast of Canal fevenue undur mpac;ly comtramt is made, and the eftects of the
capacity constraint on the global shipping cost is analyzed

I. Canal Rcvenuc under Capacily Conshaml :

The Canal capacity depends on the distance of a smgle lane passage, COnvoy dnagram and
type of transit vessels etc.

The Canal revenue in each year is the sani¢ as the potential Canal rev enue lmtll the numbcr
of ships reaches the Canal capacily, but after saturation of the capacity the revenue is calculated
according to the dally average capacnty

Accordmg to the Canal capacily exammcd in Parts VI and Vll the Canal is expected to
reach the saturation point in 1981 under the First Stage Project and in 1992 undet Phase | of Ihe
Second Stage Project. The number of daily transit vessels in 1981 and 1992 forecast as shown
below:

Standard ships Real ships
: ' ships/day _ : shipsfda_y..
1981 65.0 71.2
1992 98.3 109.6

These above figures are considered to be the daily average transit capacily of the Canal.
{See Part VI 'Acco_rdingly, the number of fransit vessels stays dormant after it reaches the daily
average capacity. The potenﬁa[ number of transit vessels will be about 123 stendard ships (140
real ships) in 2000, and under such a large demand many vessels will be diverted to the Cape
route.

The Canal revenue, as a gesult, wilt vary accordmg to the number of vessels diverted from
the Canal to the Cape route and also to kind and type of vessels diverted.

A forecast was made on the Canal revenue for the following [wo cases.

Case 1: Ovcrflc')wed vessels will have the same configuration in types and size (obtained

from the forecast} after the capaclty is salurated .

Case 2: Overﬂow will bt.gm with jarger vessels under the l‘orecast of vessel types after the

' capamty is sau_lra!ed. .

‘Fhie Canal revenues for each case are as follows:

Canal Revenue Constrained by Capacily

o (10° USS)
Case | 1980 1985 1990 1995 | 2000
Pofential Revenue 1852 | o216 | roos | 15067 | 17305
C FistStage | 7852 | 8330 | 8331 | 8331 | s33
Case 1 (R-1) irst Stage | : i 1 . _ 8331 | 833
: . Second Stage | 7852 | 10216 | 12006 | 13733 | 13733
' FisstStage | 7852 6923 | sss. 3 473.0
Coe s Ry TESOSE 9. 863 [ 5205 | 4736
ST second Stage | 7852 | 10216 | 12006 | 12137 | i0157
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1) In the ¢ase 1, the Canal revenue remains the same aftér reaching its capacity. The
revenue is 833 mitlion US dollars under the First Stage Development of the Canal and
1,373 million US dollars under the Sccond Stage Developruent of the Canal.

2) In the case 2, when the large-sized vessels are diverted to the Cape route, the Canal
revenue will shaeply decrease after reaching its capacity.

In reality, there is a great possibility that the larger vessels (tankers, bulk camers)
having little cost differential between the routes of Suez and Cape, will be diverted to
the Cape route, this reducing the Canal revenue due to capacity constraint.

2. Effect of Capacity Constraint upon Global Shipping Cest

The capacnly constraint not only affects the Canal revenue but also increases the shipping
cost by diverting many vessels to the Cape route. The increase of shipping cost is ‘calcutated for
each case in the same way as given in the preceding chapter.

The increase of the shipping cost is obtained by multiplying the increased cost of each
diverted vessel by the number of those vessels. '

Notes that the capacily constraint will bring a large increase in shipping costs. The result is
as shown in the following table. It will be noted that the capacity constaint will bring a large
amount of increase of shipping cost.

fncrease in G!obal Shipping Cost b)' the Cons[rmn[s
of Canal Capacily

7 ~ (10° US$)

Case | 1980 1985 1930 1995 2000,

First St 608.4 237 3

Caso 1 (B-1) irst Stage 1] 1,523.7 | 23093 3,195 _l
Second Stage 0 0 . 0 489.9 13757

First Stage 0 ' ] -3

Case 2 (B2) irs ag 875.1 2.008.9 29353 39412
Second Stage 0 0 0 7584 | 2,032¢9
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CHAPTER 13 FINANCIAL ANALYSIS

Financial analysis is made by the following two methods:
(1) Analysis and evaluation of Phase I are carried out by'computing FRR on the various
cases mshtuted in respect to the canal revenues and work costs of the project.
(2) The investment effect for Phase I is analysed and evalvated using the financial ratios
based on Financial Statements. '

I. Analysis and Evaluation by FRR

Case No. FRR% | _ Case

Case 1 17.3 Base Case

Case 6 9.3 Low Case

Case 7 - 234 High Case

Case 8 16.3 Barlier cémp!eﬁon work for Base Case
Case 9 230 'Earlier completion work for High Case

As FRR i is h;gh m alt cases (about 17% for Base Case) it is concluded that Phase [isa
favarable project from the Vlewpomt of the SCA’s financial management.

This is particularly so when Phase I is completed at an earlier date than scheduled and when
the traffic increases at a high rate, since the wailing of vessels for transit atiributable to the
shortage of capécity can be avoided and, at the same fime, improvement in the rate of return on
investment will be exp'e_cted. Further, there is hardly a differen_ce between the FRR {Case 8) of
Phase 1 completed earlier than the scheduled time and the FRR (Case 1) for the standard
scheduled time. In addition, the total investments can be cut down by approximately LE 16
million (2.4% decrease) because the price contingency is included in the work cost. Thus, the
merits of the eérly completion of Phase 1 arc worthy of special mention from the viewpoint of
the rate of refurn on investment. '

2. Analysis and Evaluation by Financial Ratio

Main Financial Indexes after Phase 1

(16° LE)

B _ 1981 1985 1987 1992 1987~1996

E Operaling Revenue 534 (584) 716 (584) 785 (584) 958 (584) 908 (584)
F Profit before Tax 456 (457) | 592 (483) 656 (486) | 840 (491) 789 (491)
Surplus 258 (258) 336 (274) 372 (276) 418 (279) 449 (279)
{ OperatingRatio ~ ~ | 16 (16) | 12 ( 14) 12 (14) 10 ( 14) tE ( 14)
f RetumonNetFixed Asset | 45 (45) | 42 (50) 42 ( 49) 52 (47) 49 ( 49)
 Debt Service Coverage - 692 (700) 530 (756) | 660 (1147) | 1415 (1383) | 1149 (1t67)
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Analysis and evaluation were made on the effects of investment under Phase | by using
financial ratio for both cases, having implemented the Phase 1 project and of having not
implemented the same project. '

Financial soundness is maintained aflter the 1mplementat10n of Phase I; in fact it wilt show a
tendency to improve.

No problem is anticipated in raising funds for the investment and adeqtlafe financial viabi-
lity is expected judging from other financial statements.

The eaming capacity on investment under Phase 1 was compared in terms of the return on
net fixed asséts ratio, with not implemented the project. Itis worthy of note that a higher ratio is
obtained when the invesiments were made. Further, with an earlier completion of work for Phase
I, the ratios wilt increase due to the reduction in the tofal investments, and other ratios will

likewise improve.

(36)
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PART I. INTRODUCTION

In response to a request of the Government of the Arab Republic of Egypt, the Govermment
of Japan has agreed to undertake the necessary study for the Master Plan and the Second Stage
Development Project, as a parl of its technical cooperation program. )

The study shall dcvelap a Master Plan of the Suez Canal, and prepare a phased devetopmcnt
plan as part of the Second Stage Development Project, to meet the increasing traffic demand of
trade flow after completion of the First Siage Development Project.

i. Background

The use ‘of Sucz Canal, closed from 1967 to June, 1975, has béen growing steadily since its
reopening. The Ira:ml volume 1hr0ugh the Canal in 1978 exceeded the flow pr\,cedmg the 1967
closure. : :
The Suez Canal: Aulhonty (SCA), in the meantime, started the First Stage Pevelopment
Project in 1975, which would allow the passage of loaded 150, 000 DWT class tankers. The work
is expected to be completed in 1980.

In October, 1978, the Arab Repubtic of Egypt requested the Japanese government o carry
oul a feasibility study for the Second Stage Development Project which is to be lmplemented
following the completion of the First Stage Development Project.

Accordingly, the Japan International Cooperation Agency (JICA) dispatched in March,
1979 to Egypt “The Japanese Contact Mission for the Technical Cooperation Program to
Planning and Research Department of the Suez Canal Authority”. Afier the discussion with the
Suez Canal Authority, the Japanese mission agreed to underiake immediately a rough study of
the effects of the delay of the Sccond Stage Development Project, as part of the system analysis
of the “Technical Cooperation Program to Planning and Rescarch Departruent of the Suez Canal
Authority™.

In response to the request, JICA made its study and prepared the Progress Report “Study
on the Second Phasc Expansion Project of the Suez Canal”™, :

The Japanese Preliminary Study Team organized by JICA explained the Progress Report to
the Suez Canal Authorily in Ismailia and finalized the Scope of Work for the feasibility study on
the Second Stage Development Project, in October, 1979, |

Immediately after signing the Scope of Work in Octaber, the first phase of the prelsmmary
survey in Egypt was made by the Japancse Study Team of four experts.

In accordance with the Scope of Work, the sccond phase survey team of six experts,
organtzed by JICA, visited Egypt in December, 1979, for the purpose of conducting an in depth
ficld survey and for niecting the authorities concerned for discussion and data collection.

With the accumulated information and its res¢arch, the Dralft Final Report was submitted
to the Suez Canal Authority.

2. Objective of Study
The objective of study is to prepare a feasibility report on the Second Stage Development

—]=



Project of the Suez. Canal to be implemented continuously af_ter the completion of the First Stage

Dcvclopmént Project.

3.

1)

2)

3)

4)4

5)

6)

7;'

8)

Qutline of Study

Forccasting of Canal Traflic -
a) Seaborne cargo movements and fieet

- b} . Maritime transportation cost by type and size of vessel.

¢} Canal traffic forecasting by type and size of vessel and direction

Formulation of Master Plan _ _
From a long range viewpoint, the Master Plan is formulated for the completely doubled

- channel giving consideration to the maximum anticipated size of transit vessel. .

Evaluatidn of Phased Development Plans for the Second Stage Development Project
- For the Second Stage Devclopment Project, phased plans for doubling the Canal are

prepared and evaluated. :
The damens:on and aligmnent of the chalmel are designed wilh due consrderatlon of

-the safety of navigation, hydraulic phenomena in the Canal and so forth.

Study of Transit quacﬂy .
Using a simutation model, the transnt capamty is sludned for the Canal after complelion
of the First and Second Stage Development Projects w1th consideration of different convoy

systems.

Revnew on Technical Aspects

Based on the past reports and data supplied by SCA a review on techmcal matlers of
developing the Canal is made. '

“Construction Plan and Cost Estimation . :
a) - The overall plan of constructon is made wnh consideration of the appropnate work

schedule, the required capacily and number of dredgers, the construction equipment
and others. : ,

b) - The construction cost is estimated for tand excavation, dredgmg, revetment work and
others.

Analysis of Canal Toll - - _ ‘
An analysis is made of how the Canal revenue and toll will be affected by
circwmnsfances surrounding the Canal, ' :

Economiic Analysis

The ¢conomic analys:s is made on lhe cost and benefits mduced by the Second Stage
Development Project. . :
In this case, the share of bcneﬁls to the SCA, to the Lgypt and to the World Iiconomy



9)

4-1

42

43

1y

7

3}

4)

5)

6)

7

is examined.
Financial Analysns
Based on the present ﬁnancnal situation of ihc SC‘A a finanmal analysis for thc Second
Stage l)wdopment Project lS made }'mancaal statements based on business accounlmg
pl‘ill(‘ip]{‘a are prepared -
Method and Organizatién
Flow of Study
A flow chart of the study is shown in Fig. 1-4-1.
Organization of the Study
Japan International C(_)opera.tioln Agéncy’ coilsigned this study io the following three pazlies;
Overseas Coastal Area Development Institute of Japan (OCDI}

Japan Maritime Research Institute (JMRD) .
Mitsubishi Rescach Institate, Inc. (MR1)

This stdy is made jointly by the three parties.

The Project Personnel

Title and Duties

Economist
Psoject Manager

Civil Engineer
Canal Development Plan

Civil Engineer :
Canat Transit Analysis & Economic
Analysis '

Economist
Canal Admmlstrahon & Fmancral
Analysls

Civil bngmeer‘

Technical anmmahon
Civil l*ngmeer :
Cons(ruc[aqn Plan & Cost Estimation
Maritime Economisi 7
Maritime TraﬂSp(SrlaliOﬂ Cost,
Shipping Market & Canal Traffic

Name and Position
Takashi Hazama
Execulive Director, GCDI

Masahiko Malsuyama
Dircctor of Lngmeenng aCDI

Takas!u Hash:kawa
Deputy Director of Engincering, OCDI

" Kozo Tanaka

Senior Econoniist, OCDI

Misanori Kato
Civil Engineer, QCI}

7 Ryosuke Komine

- Civil Engmeer Qcpl

Katsumi Akiba
Chief Maritime Economist, JMRI



8)

9)

10)

11}

4-4

m

(2)

(3)

4)

Maritime Economist
World Economy, Seaborne Trade &
Fleet

‘System Engineer

Transit Forecasling

Transportation System Analyst
Transit Toll Analysis

System Engineer
Modeling and Forecasting of the
Canal Traffic

Survey Schedules

Preliminary Survey

Secondary Survey

The First Final Draft Report

The Second Final Draft Report

Shojiro Miyanaga
Senior Researcher, JMRI

Yoichi Aoki _ _
'Manager, Social Systems Sec. II, MRI

Akira Tani o
Deputy Manager, Social Systems Sec. I,
MR1

Nobuharu Miyatake
Chief Researcher, Social Systems Sec. H,
MRI

Octobet, 1979
December, 1979
March, 1980

May, 1980
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(1) Pretiminary Survey (Qctober, 1979)

Member: 8.

Maeda
K. M_atsumoto

{Head — Japanese GOvemment)
(Japanese Government)

* 1. Nishijina (JICA)
T. Hazama - {OCBD)
M. Matsuyama {OCDD)
T, Hashikawa  (OQCDI)
K. Akiba (JMRD)
Date Itinerary Activities
Oct. 16 Tue: | Tokyo — Cairo Tokyo — Cairo
17 Wed. | Cairo — Ismailia Ccmrtesy call to the Japanese Ambassador
18 Thu, | Ismailia Courtesy ‘calt to SCA '
Discussion on the schedule with of ficials of SCA
19 Fri. Ismailia — Port Said | Observation of the Canal and Port Said Hﬂ!b()lll'.
_ (by car) i .
20 Sat. | Ismailia Beporting and dnscusswn on the progress report
2% Sun. Discussion on the progress repor__t and explanation of
S/Y |
22 Mon. (Group l) Observahon of ihe (‘anal and Suez
Port (by boat on the Canal)
(Group 2) Meeting with officials of Transit Dept.
' on the transit system ‘
23 Tue. (Group 1)' Final discussion on S]W aﬁnd preparation of
. R/D : | | .
{Group 2)' Meetiﬁg‘ with cufﬁc_:ials= of Engineering Dept.
_ on construction methods, efc.
24 Wed. | (Group 1) (Group 1) Agreement of S/W and R/D
Ismailia — Cairo (Group.’Z) Meeting wnth ofﬁcmls of Planning and
_ ' R * Research Dept on the Second Stage Project
25 Thu. | (Group 1) Cairo | (Group 1) Courtesy call to the Japanese Ambassador
' (Graup 2) Meeting with ofhc;als of PIanmng and
: . ' Rescarch Dept. on the Seccmd Stage Project
26 Fri. | (Group 1) (Group 1) Cairo — Tokyo -
Cairo — Tokyo (Group 2) Data analysis | ;
27 Sat. (Grou;i_?) o Sum,y and data collection in Porl Said 3nd Ismalha
Ismailia — Post Said | - " :
28 Sun. | Ismailia . ' ;F{isla] meeting with officials cif Planning:aﬁd Research -
_ éDept. on the Second Stage Pr‘ojeci
29 Mon. | (Group ?) Survey and data collection in Suez and Ismailia
' fsmailia !— Suez . ,'
30 Tue, | Ismailia H Cairo Survey and data collection in fsmailia -
31 Wed. | Cairo Coustesy call to the Japanese Ambassador
Nov. 1 Thu. | Cairo - Tokyo Cairo — Tokyo

—
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(2) Secondary Survey (December, 1979)

Member: T. Hazama

T. Okimoto

(Head —- OCDI)
(Japanese Government)

S. Miyanaga (MRID)
K. Tanaka (OCDY)
H. Kato (OCDI)
A.Tani (MRD)
Date Itinerary Activities:
Dec. 4 Tue. | Tokyo — Cairo Tokyo — Cairo
5 Wed. Courtesy call to Japanese Emhassy & JICA
" Data collection in Cairo
6 Thu. | Cairo — Ismaitia Meeting with officials of Planning & Research Dept.
7 Fri. { Ismailia — Port Said § Survey and data collection in Port Said |
8 Sat. Mecting with officials of Planning & Research Dept.
on Inception Report and Questionnaire
9 Sun. Data collection in SCA '
10 Meon. "
11 Tue. »
12 Wed, : " : _
Courtesy call to the Chairman of SCA
Obseivation of the construction site of siphon
{3 Thu. Data collection in SCA
“Observation of the Canal by a container ship
(Ismailia — Suez)
i4 Fr. Data collection in Isﬁlailia
¥5 Sat, | Ismaitia — Cairo Final meeting with officials of Planning & Research
Dept. .
16 Sun, Courlesy call to Japanese Embassy & JICA
_ Data colfection in Cairo
17 Mon. Data collection in institute of Natlonal Plannmg and
othets
18 Tue. | Cairo — Tokyo Clairo — Tokyo




(3) The lst Final Draft Report (Macch, 1980)

Member: 8. Maeda

{Head — Japanese Government}

T. Kaibara {(3ICA)
T. Hazama {OCDI)
M. Matsuyama (OCD1)
T. Hashikawa {(OCDI)
K. Akiba {IMRD)
Date Itinerary Activities
Mar. 18 Tue. { Tokyo — Cairo Tokyo — Cairo
19 Wed. Courtesy call to Japanese Embassy & JICA
20 Thu. | Cairo — Ismailia Courtesy call to SCA and Submission of Draft Final
Report
21 Fri. Preparation and data collection
22 Sat. Explanation of Draft Final Report
23 Sun. "
24 Mon. "
25 Tue. | Ismailia — Cairo Meeting with the Chairman of SCA
26 Wed. Reporting to Japanese Embassy
27 Thu. | Cairo — Tokyo Cairo — Tokyo

(4) The 2nd Final Draft Report (May, 1980)

* Member: §. Maeda

(Head — Japanese Government)

11. Ohta (Japanese Government)
T. Hashikawa {OCDbI)
K. Akiba (JMRI)
Date Hinerary Aclivifies
May 24 8Sat. | Tokyo -- Cairo Tokyo - Cairo
25 Sun. Courtesy call to Japanese Embassy & JICA
26 Mon. | Cairo — Ismailia
27 Tue. Explanation of the Draft Final Report
28 Wed. ”
29 Thu, "
30 Fri, Ismailia — Cairo
31 Sat. Reporting to Japanese Embassy & HCA
Jun. 1 Sun. } Cairo Catro
2 Mon. -- Tokyo — Tokyo

__8_



11. Present Situation of The Suez Canal






PART H PRESENT SITUATION OF THE SUEZ CANAL

1. Present Situation of the Canal

The Suez Canal is a waterway connecting the Mediterrancan and the Red seas. The Canal
extends 162.5 km between Port Said in the north and Port Tewfik in the south, or 173.5 ki
if it is measured from the entrance of the approach channel north of Port Said (referred to Fig.
2-1-1). .

The distance fable with the Port Said lighthouse is normally used to give the locations of
various points along the canal. According to the table, Timsah Lake is 76 — 81 km, Great Bitler
Lake 97 — 120 km and Litile Bitter Lake 120 — 134 km. The Canal is provided with three
By-passes: Port Said By-pass at 3 — 17 km, Ballah By-pass at 50 — 62 km and Kabret By-pass at
14 — 123 km. ' o .

Fig. 2-1-1 shows the section of the present Canal. The seclion varies depending upon the
position. The depth of the Canal is 13.5 — 16.0 m throughout the entire reach with the grade of
stope varying between 1f3 and 1/4. In the north where the soil is loose and soft, the grade of
slope is taken as 1/4, while 1/3 in the south where the soil condition is mere favorable.

With the given section, the Canal is navigable for up to 60,000 DWT class tankers fully
laden, though tankers of about 250,000 DWT ctass have made transits in ballast.

A system of cbm_’oys is in operétion on a 24-hour cycle basis for the Canal transit. On -
entering at Suez, northbound vessels are organized into two types of convoys: Group A consist-
ing of loaded {ankers and Group B consisting of tankers in ballast and general freightess. Group
A makes a direct teansit to Port Said,whereas Group B leaving Suez after Group A, is reorganized
" al North Anchorage of Great Bitter Lake into the Port Said-bound convoy and the direct transit
convoy. Proceeding with the direct transit convoy to sea, the Port Said-bound convoy leaves for
Port Said.

Southbound ships arc organized in two convoys. After leaving Port Said, the first convoy
awaits at South Anchorage of Great Bitter Lake for the passing of northbound convoy. With the
last ships of the northbound convoy entering the lake, the first convoy proceeds to Suez.

The second convoy leaves Port Said seven hours after the departure of the first convoy and
awails at Ballah By-pass for the passing of northbound convoy. With the last ship of the
northbound convoy passing the km 60 point, the second convoy proceeds to Suez.

Canal transits are conducted according {o the Rules of Navigation of the Suez Canal
Authority.
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3. Canal Transit Record
2-1 Moventents in fransit volume

The Sucz Canal was reopened on June 5, 1975, after it had been closed for eight years due
to the Third Mid-East War. Except for 1975, when the Canal wasccopenced, the transit velume has
been increasing steadily' since 1976. The number of teansits in 1978 has thus eXceeded the lovel
of 1966, before the closure. Accordingly, nel segisiered tonnage (NRT) is also recovering the
pre-1966 level; but the cargo lraffic volume has recovered only about 60% of the 1966 level.
Table 2-2-1 shows the number of transit ships, NRT and the cargo traffic volume from 19350 to
1966 and from 1976 to 1978.

Table 2-2-1 Traffic Yolume before Closure and after Reopening

B : ) ‘ Cargo Iraltic lo. ansit
e | i | UNRE | ol | Shperay | Renrk
1950 11,750 81,796 72,609 n2
S5 14,666 115,756 107,508 40.2
60 18,734 185,322 168,883 513
66 21,250 274,250 241 893 582
76 16,807 186,859 117,653 459
77 19,703 2204M1 128,699 540
78 21,266 248,260 149,779 583
185766 100.1% 9.5% 619% 100.1%

Notes: 1. Derived from the Suez Canal Reporl.
2. NRT stands for Ne! Registered Tonnage which forms the basis for conipuling the transit farif rafes.

Table 2-2-2 shows the movements in tie number of f{ransits classificd by tanker and
non-tanker.

The table shows that prior to the reopening of the Canal, tankers had accounted for around
50% of the tolal transils; the ratio felt to 10 — 15% of the total after the reopening, with the
number of tankers decreasing to about 1/4. '

This shows that the size of tankers had increased during the closure and that the oil traffic
between the Middie East and western countries was serouted via the Cape of Good Hope after the
reopening, due to the unfavorable tanker markel following the oil crisis.

Oil traffic was almost balanced between northbound and southbound ships prior 1o the
reopening of the Canal, but there have been more southbound ships than northbound ones after
the reopening. This shows that loaded tankess take the route via the Cape of Good Hope, white
ships in ballast use the Canal.

Classified by size, northbound (raffic included tankers of over 60,000 DWT, although il is
wormally limited to those under 60,000 DWT il they are fully loaded. This is due to tankers of
60,000 — 150,000 DWT making transits wilh partial loads (sce Table 2-2-3).



Table 2-2-2 Transit Number by Ship Type

Tanker Non-tanker
Year No_.qi' North- South- North- South- !
transits bound bound Tolal bound bound Total
1958 17842 4,761 4,827 9588 8,254
59 17731 4,526 4,685 9211 8,520
(100%) {(52.1%) (41.9%)
60 | 18734 4311 4,944 9,755 - 8979
61 18,148 4,526 4,604 9,130 9,018
62 18,518 4,723 4,707 9430 9,088
63
64 19,943 4856 4910 9,766 10,177
(100%) g (47.6%) (52.4%)
65 30,289 4762 4,901 9,663 10,626
(100%) (46.7%) (53.3%)
66 | 31250 4159 L 9930 11320
: (100%) - (15.5%) (84.5%)
16 16.807 1,010 1,600 5510 6.834 7,363 14.197
(100%) (13.3%) (86.7%)
77 19703 1,083 1,537 2620 8,459 8,624 17,083
(100%) (11.7%) (88.3%)
78 31066 1041 1,448 2439 9,790 8987 18777
Table 2-2-3 Tanker Transiis by Size and Direction
1976 1977 1978
Size South- | North- South- | North- South- | Noith-
bound } bound Total bound | bound Total bound | bound Total
under 20,000 213 179 192 246 207 453 230 219 449
20,001—40 000 452 450 902 435 495 930 390 429 819
40,001-60,000 202 178 380 150 154 304 181 162 343
60,001-80,000 136 87 223 126 98 224 116 98 | 214
80,001--100,000 | 215 103 318 196 109 305 176 119 295
100,001--150,000 | 201 13 214 241 20 261 163 13 175
150,001--200,000 | . 35 - 3s 42 -~ 42 43 1 44
over 200,000 146 — 146 100 - 100 149 - 149
Total 1600 | 1010 | 2610 | 1,187 | 1,083 | 2270 | 1,488 | 1,041 | 2,489




Large tankers naturally take the southbound route. The number of ships over 200,000
DWT, however, showed a decrease in 1977, probably due to théir being rerouted via the Cape of
Good Hope because of the depression in the tanker markeét.

In the meantinie, non-tankers have shown a rapid inceease after the reopening. Thus, the
total number of transits has regained the level prior to the reopening with non-tankers making up
for the decrease in tankers.

For the number of transits, cargo traffic has also shown a drastic decrease in oit trafiic,
while dry cargo has shown a relalively steady increase. Prior to the closure, oil accounted for
84.5% of northbound {raffic and 68.8% of the total Canal traffic in 1966;in 1978 the ratio fell
to 40.8% and 18.9% respectively.

On a quandity basis, oil tral‘hc is only 17.0% of the 1966 level. In contrast, the dry cargo
traffic in 1978 was 1.84 times the 1966 ﬁgun.. with the annual rate of increase of 5.2%,
approximately 80% of that of world dry cargo movement, which was 6.5% (1966 — 77 average
obtained from the United Nations Staiistics). Movements in cargo traffic by commodily are
given in Fable 2-2-4.

Table 2-2-4 Traffic Yolume by Comaodily :
(10? ton)

Crude oil (including
petroleum products)

North- | South- North- | South- North- | South-
bound | bound bound | bound | 11! | pound | bound | TOH

Dry cargo Total

Year
Total -

965 (84.5%) | (188%) | (723%) | ass%) | re2w [ 1w | qaoom | oo | (100%)
155086 | 7.908 162994 | 28355 | 34,003 | 62,448 183,441 | 42,001 |225.442

(34.4%) 1 (18.8%) [ (72.6%) | (65.5%) | (81.2%) | (274%) | (100%) | (100} | (100%)

66 166718 | 8953 |175,671 | 27440 | 38,772 | 66,212 | 194,158 | 47,725 | 241,883
76 @15%) | 8.7%) | 218%) | 58.5% | (9139 | (71229 | (100%) | (100%) | (100%)
29855 | 3969 | 33824 | 42,165 | 45633 | 87,798 | 72,020 | 45,633 | 117,653
. @25y | 3% | eew | 159 [ 0279 | 28%) | (00w | aoowy| (oow)
30878 | 4068 | 34946 | 41,758 | 56,036 | 97,794 | 72,636 | 56,036 | 128,672
- 408%) | (6.0%) | (220% | (59.2%) | 94.0%) | (77.9%) | (100%) | (100%) | (100%)

28,363 4816 | 33,179 | 41,234 | 80,812 [122,046 | 69,597 | 80,182 | 149,779

According to the Feamley and Egers data, the total oil flow from the Middle East to Europe
and U.S. in 1970 was 650 million tons. However, according to the Canal Reporst of Suez Canal
Authorily, the oil traffic through the Canal was only 28.4 million tons, or 4.4% of the total oil
flow. As has been described, this is because il low from the Middle East to Europe and U.S. has
been rerouted via the Cape of Good Hope due to the increase in the size of tankers.

22 Conal revenue
Suez Canal mlthon(y collcets tolls from trausit ships in accordance with the Rules of
Navigation.

Revenue from tolls after the reopening has shown a steady increase. The revenue in 1975



when the Canal was rcopened was 39 miltion LE {$91 million), but this figure increased to 139
miltion LE (5323 million) in 1976 to 167 miflion LE (8388 million) in 1977 and 285 million LE
{8662 million) in 1978. (Conversion of the old rate, US$1 =0.43 LE)

3. First Stage Development Project, Stage of Progress

The Fiist Stage Devdopmcnt Project has been in progress since 1975, The purspose of the
project is to widen the Canal and increase the depth to accommodate ships up to around 150,000
DWT instead of the present 60,000 DWT class fully loaded. Present and cnlargcd dimensions of
~ the Canal after the First Stage Development Project are given below:

Prosent | Figst stage
Development Project
Depth (m) 150 19.5
Standard cross sectional area of the canat (m?) 1,850 3,400 — 3,600
Maximum draft {ft) 38 53
Maximum ship size (thousand DWT)} 60 150

Fig. 2-1-1 is a plan for the expanded Canal. The total extension of the Canal consists of the
Canal section exiending 162.5 km from Port Said to Suez, Port Said Approach Channel of 18 km
and the Suez Entrance Channel of approx. 8 km. The canal section is to be enlarged both in
width and in depth according to the specifications given above, Port Said By-pass, Deversoir
By-pass and Kabret By-pass are also to be improved to inceease transit capacity, and ancliorage is
o be improved in Great Bitter Lake for sonthbound convoys.

The scope of the First Stage Project includes five major woiks, and listed below.

1)  DPredging: expansion of the Cana! in width and depth, and dredging of
By-pass

2)  Dry excavation: land excavation of the east bank.

3) Revetment: ~ removal of the cast bank revetment and installation at the

widened position (removal and transfer of bolards included)

4) Mooring caissons: removal and installation of caissons

5) Breakwater and groin:  protection of the north section of port Said By-pass

Table 2-3-1 ives the constructor and the volume of work for each secton. Dredging volume,
including By-passes is about 600 miltion m3.

When the work commenced, it was to be completed in 3.5 years, from mid 1975 to the end
of 1978. However, due to the delays with the contract and the rock excavation in the south of
Bit{er Lake, the work period is expected to be extended by two years. Accordingly, work on all
sections will be completed in mid 1980, and wilh the period of inspection the final completion of
the First Stage Development Project will be at the end of 1980.

—14—



Table 2-3-1 Contractor, and Work Volume of Each Section
B Works Work . Work volume
cyssified tot Canal section Constructor required Remarks
[ 10 m?
Penta-Ocean Construction
Ay 61.00 — 7800 Co., Ltd. 3945
Penia-Ocean Construction
A, 114.80 — 122.10 ¢o., Ltd. . 9.20
B 122.10 — 145.00 PentaOcean Construction 36.00
Co., Lid.
C 145.00 - 161.05 Penta-Ocean Construction 20,30
Co., Lid.
D 161.05 — Hm 77 Vianini (Haly) 13.00
K 94.50 - 101 05 Peata-Ocean Constiuction 31.50
Co., Ltd.
F 10105 — 10900 UM.D. (France) 28.55
G 109.00 — 122.10 Penta-Ocean Construction 28.35
. Co., Ltd.
Bredging | Mitsui Harbour and Utb
enE B itsui Harbour and Urban
H 1.50 16.00 Construction Co., Ltd. 49.50
i 29.50 - 42,00 Toa Harbour Works Co., Ltd. 27.20
j 5050 - 61.00 Penta-Ocean Construction 37.60
Co., Ltd.
7800 — 9450 Dredging International (Dutch) 42.60
Yianini, Mitsui Harbour and
L 50 - ’
150 ~Him110 Urban Construciion Co., Ltd. 32.00
M -1200 —Hm 0 SCA 31.37
N 0 - 360 SCA 4.10
O 3.60 - 16215 SCA 25.38
P 16.275 — 30.00 SCA 2975
Q 4200 —50.50 SCA 18.38
R 5351 — 5687 SCA 7.00
Total 5355
Excavation 6 Lacal constructors 93.310° m’
e Revetment Arab contractors 144 km
' Break
, jetty waterf Local constructors 2400 m
¢ Others

H
1

Note: Compiled from the data supplied by OECF.
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