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PREFACE

In compliance with the :'GQI;cét'of the Government of Arab Republic of Egypt,
the Government of Japan undertook to conduct a feasibility study for the First Phase
Suez Canal Extension Project as part of Japan’s overseas {echnical cooperation, and
entrusted the Japan Internationai Cooperation Agency with its excention.

The Agency, on commission from .the Government of Japan, orgaﬁized a survey
tecam comprising ten experts led by Mr. Yoshio Haraguchi, Dircctor-General, Third
District Port and Harbor Construction Burcau of the Ministry of Transport, and dis-
patched it to Egypt during the period from November 30 to December 25, 1974,

During its stay in Egypt, the team carried out various survey activities and pre-
pared an interim report which was presented to the Government of Egypt. After its
return to Tokyo, the team engaged in the arrangement and ¢cxamination of data collect-
ed during the survey as well as in the revicwai of the project, and compiled its findings
into this final report.

I will give me great pleasure if this report proves instrumental in promoting the
Suez Canal Extension Project and at once serves to enhance the economic development
of Egypt and the [riendly relations between Japan and Egypt.

On this occasion, [ wish to express my deep gratitude to the Government and offi-
cials concerned of the Arab Republic of Ligypt for the valuable and positive assistance

they have extended to the team throughout the survey period.

Shinsaku Hogen
Director-General

Japan International Cooperation Agency

July 1975 ' /ZNM c%@/ S
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'CONVERSION TABLE =

Conversion of currencies at official rates

C.u'rrency' unit Egyptian I_’Ouhd (L.E)

Us$256 = LB 10D
US$ 1.00 =  LE 039
¥767.26 = LE. 1.00

Conversion of foot to meter

Foot (ft) Meter (M)
1.00 ' - 0.30

3.3 - 1.00

38 1.6

40 : o122

5.3 16.]_

6-.'7 20.4
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INTRODUCTION

Port and harbour technology in Japaa has been highly appreciated by not only the
Suez Canal Authority but Egyptian government officials concerned. It is believed that
this is an outcome of Japan’s continued techaical assistance in the development of ports
and harbours in Fgypt since 1960. | '

All efforts have been exerted to reopen the Canal around June, 1975. In parallel
with the reopening of the Canal which allows the passing of 60,000 DWT class large
vessels, the first phase Canal Extension Project will be embarked upon for the purpose
of accommodating 150,000 DWT class leviathans. [For this first phase project, yen loan
will be extended together with the participation in the project of Japanese cnterprises,

In December 1973, Special Envoy Miki visited the countries in the Middle and
Near East. He commited to extend yen loans to the Egyptian Government for the ex-
tension of the Suez Canal. Now the rcopening of the Canal is in the offing, and the
conclusion of the yen loan agreement for the first phase project has been urged.

Bight vears have passed since the Japanese port and harbour experts left Sucz, and
the fourth Middie East War has just ended. Naturally, the information about the status
quo of the Canal is meagre, and it is necessary to conduct a reconnaissance study for
the collection of minute data.

1t was thus decided to dispatch to Egypt a feasibility study feam comprising ten
expert members from December 1 {o 23, 1974,

The survey covered various sectors, including technology, economics, finance, and
ship operations, in close cooperation with the Suez Canal Authority, and succeeded in
raising substantive results. |

Some members of the team visited OECD Headquarters and EC Headguarters to
acquire what was prospected about the petroleum consumption in Europe and in the
world as a whole. If is my great pleasure to submit herewith a detailed report of the
survey.

On behalf of the survey team, I would like express my decp gratitude to the offi-
cers of the Suez Canal Authority for their unlimited assistance and warm hospitality
extended to the team during its stay in Egypt.

Yoshio Haraguchi

Leader,

Japanese Survey Team for the Sucz Canal
Extension Project
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: '_"fArl 1ved at Cﬂll’O Alrpont Egypt Pa;d courtesy call at Jqpanese o
'Pmbassy and met Ambfissador Wada and hcld a meetmg

Pfud courtesy ca]i at Suez Canal Authorlty {Cano) acknowledgcd

VlSlted Suez Cfmal Authorlty and rccewed epramtzon ﬂnd data -

' Engaged in sulvey ‘iCthlthS thhm Cairo-lsmal!la Cairo seuhon
'Explanatlon prowded by Suez Canal Authority (Ismailia).’ '
_-Inspectcd Lake Tlmsah 'md the Canal VlSl_tt_:d_ the Research

- Centle of the Authority

,Had a (1iscussion a_t 'Sl:lez Canal Authority?"a,n'(l-analyzed data.

Data analys:s

":'Engagcd in surucy actlvmes to coves Calro Isma:ha Post Said sec-
" tion, Had a dlscussmn at Suez (‘mai Authonty {(Ismailia). He]d

a mcetmg at. Port Sa:d Put up at Port Sand

. anaged in smvey actwltles to cover Can o-Ismfnila Port Said section.
Inspected the Canal and Port Said L;stened to Suez Canal Au-

thority (S'ml Port} about the existing cucumstances Had a dis-

_qussncm at.Suez Canal Authorxty (Isn‘tatha).—.Pu_t up at Ismailia,

| Engaged in survey actmtlcs to cover lsmalha Suuz Cairo scection.
- lnspected the (‘anal Recewed mfonmatlon at the Suez Canal

o 'Authouty about ‘the exnstmg cncumetances V_i'sitc;d Port Tewfik
--.‘_"Aand the Canal Retumcd to Ca:ro I '

i’_‘_’Data coilectlon at Suez Canal Authorlty (Calro) and Arab Peiro-

'Held a general meetmg at’ Sucz, C'mal Authorlty (Calro)
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‘ R survey team.

) Hoi(l a Jomt mcetmg at Sue7 Canal Authonty (Cano)

Prepmed the ftdmowork of tlu, mtemn rcport and analyzed (Iata

- Data. collcctlon at Suef Canal Authority (Cano) and held a meet-
ing

ZLeader and two team members left Cairo.for OBCD (Paris) and

EC (Bmsscl) for reIated mvesttgatlons and put up in Parls The
remalmng scvcn membeis engaged in the pleparatlon of the mter-

. im report and data callectlon

',‘Tlie' g‘roup dispatched to Europc collectéql' :da'ta'and information

at OECD, Parld and put up there.
The remaining gloup contmucd wnth the preparatxon of the inter-

i report md data’ collectton

" The dispatched group coIlected data at OECD (Paris) and moved

to Brussel, and put up there.
The rematning group made survey activities in Cairo- Ismalha-Calro

sectxon and coIlected data at Suez (,anal Authorlty (Ismalha)

‘The dispatched group collected data and-mfor_matlon at EC

(Brussel) and put up m Brussel.

The wmammg group contmued w1th the prcpalatlon of the mter~ N

im report,

The dispatched group collected data at EC (_Brussel) and re_turned

to. Cairo.

jThe remammg grouwp. contnmed w1th the preparatlon of the mtet-

im repmt

Held a meetmg, completed the mtenm report and brnefed the:
J ‘tpanese Embassy (Ambassador Wada) of the report

Exphmed to the Authonty on- the mterlm report Banquetecl the _'

- ,ofﬁcers ot thc Authorlty

‘Ptcpﬂred foz return home Sue& Canal Authorlty banqueted tlte o
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- Dec. 25 (Wed) Arnved at Tokyo Held a mcetmg at the Mlmstry of Fore:gn Af-
| : ' fan's for the representatwes of related agencws in expl:mat:on of

the mtenm report






't SUMMARY OF SURVEY AND CONCLUSIONS

The Suez Canal provzdes a shortcut between Fumpe and Asm The route eonnect-
ing Arablan Gulf and Rottezdfun takes a haul somc 40% shoxter than gomg around Cflpe
Town. The pchct that purposes the enlangement of the Canal tor large vessels will |
never remain without influencing the shipping and shlpbulldmg in the w01 1d. The cio~
sure of the Canal fm seven years odd since 1967 has 1)101npted the mammothlzatlon of
tankers.

It also has bnought about a large change m the dry cargo shlps as represented by
contamel 1zatlon

’[he Caml Extensmn Prolect and 1ts nnpiementatlon should thelefme pnesuppose
close mvesngatlon into the sme number and cargo of the vessels expected to pass
through the Canal The Survey Team or gam?ed by the Japanese govemment conducted |
a fea31b111ty study of the Flrst Phase Canal Extensmn Project (hereaftel abbrevnted to
the “first phase pro;ect”) whlch is going to be nnplementcd 1mmedlately after the re-
openmg of the Canal and the result is herethh submitted to the Egyptian Government
in hopes that J'lpanese government and prwate enterprlses may eontribute much toward
the project in terms of finance and technology and further fnendly re[atlons between
the two countl ies.

The feasnbxhty study on the fust phase pro_|ect was conducted from both €conomic
and techmcal pomts of view on the assumption th'it there would be no obstacles stand- 7
ing in the way of reopening and- the execution of the project.

| As regards the types of cargoes 'md vessels passing through the Canal the el'lects
of the first phase prOJect were fonecqst and compared wnth the case that the prOJect is |
sct at mught in order to assess the bencflts {rom ithe lmplementanon of the [)IOJeCt
Bascd on the lesults of the analysn mternal 1ate of retum was calculated.

Field survey. — ,

The reconnaissance covered almost every part of some 160 km strip along the
Canal. But a good numben of stmteglc sites and war- da;mged roads and bmldmgs made
it difficult to see dctalls of every area. Neat the stlateglc sntes photographmg was also
banned. During the fleld suryey, the team had a chance to mspect the status quo of the
Canal and the plogxess of work for leopemng, and was decply tmpressed by the workers
who were removing by h'md and wnth trolleys the sand which had embanked the camps

in an attempt to CXpOse 75 m- pztch boltards along the Canal



The first phase project is.scheduled to be started after reopening of the Canal, and
seems to have no particular problems to speak of.

It should be added by the way that the sand banks piled up as foris on the cast

bank toward which the drcdgmg is to be cnrned out musl be mmovcd prior to drcdgmg
work otherwisc to De 1mpcdcd In this mattel the Suez Cana Authonty agrecd to have
its Egyptian contractors clcm them away.

Techuical survey: -

Technical matters, the volume of soil to be dredged, and work costs were discussed
according to the data presented by the Authority. '

As regards the chedgmg work, it was found that the soil conuhtlons is dif fucnt be-
tween northern, middle and southern parts; the northern part has soft clay constituting
the delta of the Nile, the mlddle part forms a desert of fine sandy layer, and the south-
ern part is composed of comp'lcfcd sand glavcl laym partly mcludmg hard aqueous rock |
cxtcndmg from the mountains on the west bank of the Canal. Port Tewfik and the
shallows in the Red Sea 8 km south thereof are composed of rock-confaining sand gravel
layer, and are expected hard to drcdge with a pump drcdger. The boring is therefdré
urged there for soil examination. The Suez .Canal Authority is planning the drilling sur-
vey and studying the execution method. -Since sttbmerged blas'liug is planned, the dredg-
ing will not be infeasible. ' -

The sector bctwcm Port Tewfik and Bitter Lakes {where contractors from Japan
will undemke the dnedgmg) presents a hard sand gravel ldym but its dredging is feasible
by pump dredger.

Bitter Lakes originally formed an jnland sca which had often been conneccted to the
Red Sea, and have several meters of crystal salt in the bottom. This salt can also be
dredged away. However, because of a large expanse of the anchorage (something iike
20 kim?), the dredging volume will become enormous, o

As regards the ndrthem part, the Suez Canal Authority has a dredging plan of its
own, and the dredging will be easy as soit condition indicates ' '

The dredging volume in the first phase pro;ect is as follows.

Total volume to dredge: Approx. 470 mlllnon m’
Volume to excavate ashore: Approx. 67 million m?
Total costs: ~ Approx. US$ 820 million

(incl. foreign currency amounting to
aApPProx, Us$ 510 million) '



- As a gigantic volue of soil is to be dredged away, it is imp'ortaﬁt. how the Suez
Canal Authotity takes control over the work for the smooth and balanced execution
even if the work has no problem from the technical viewpoint. The work period is set-

| at 3 years, and it.-is:iik'ely thqt the part ciir,cctly_unc_tcfftakch by th‘é Authority will out-
strip the Authority’s mobility to nia‘nagc in such a short period of time. Thus, that™
part should be reéviewed, along with a survey of the capability of w;ecked diedging
vessels, The surpluses may have to be teamed by international bidding.

In order to complete the work in three years; 25 to 30 dredging boats will have to
be put into operation simuttancously along the Canal when it is high time, and it is de-
sired to take proper coordination of work so as not to hinder navigation,

The eastern slope and the botiom of up to 10 m deep can be excavated any time,
but the part just under the route must be dredged with care because of the limitation
to the working time, -

While the Author.ity states that the di.épo_s‘al of war-left explosives will not do harm
to navigation, the dredging should be done with utmost care as small but very perilous
explosives are possibly hidden into the slopes and berms. The dredging may be com-
pleted in three years if the above precautions are observed.

Iixamination of ship operation: — '

Once the firsi phase project has been completed, the water tfepth will be increased
from 15.0 m to 19.5 m, permitting the passage of 150,000 DWT class oil tankers. In
anticipation of such large vessels, it cannot be too carly to prepare for necessary systems
immediately.

First, the pilots must be reared up and trained. Secondly, the tugboats must be
built, and tug masters trained. Thirdly, the convoys system must be exmained.

The Suez Canal Authority has been endeavouring to study hydrographic problems
arising from the passage of large vessels through a narrow waterway and the accompany-
ing maneuvering problems. Considering its lack of experience in large vessels, it is high-
ly desired for the Authority fo go through such problems in 3 years and prepa_re'a
safety navigation plan scrupulously lest tanker accidents should happen. Japan’s ex-
perience in the maneuvering of supertankers and tugboats and in the building of tug-
boats will do miuch toward the pr’omotion of tcclmoiogy in Egypt in this respect. The
Authority requested the team (o nurfure its tug masters in Japan.

The waterway between Bitler Lakes ahd Tewfik, which is affected by tidal current,
is most pr"dbléinatic ‘in‘mancuvering large vessels. At Port Tewfik, the curreat velo-

city is about 1.5 mfsce., which may be increased by 10% when the waterway is expanded.



It .is wisc and farssighted that the Authority has dctcrmin'é'd'to‘-opcrafe large vossels
there at a reduced speed of 9 to 12 kmfhr fbr increasad safety of the new convoys sys-
tem, _ '

The length of ihie double chaimel section in the Canal determines the transit capa-
city of the Canal, Namely, the longer the length, the larger will become the capacity.

The comparison of the present capacity with the capacity after the first phase pro-
ject is given in the folloWing t.able-in terins of the number of bottoms, where the‘ mam-

mothization of vessels is taken info account for the capacity after the project.

quacnty : . . ' _
(estimated by Author 1ty) . Sounthbound Notrthbound To_tnl (bottoms/d.)
At the time of reopening | - 39 42 . 81

After First-Phase Canal

B Extension Project 35 42 77

The capacity of the Canal can be assessed by. calculating the number of vessels
allowed to enter the Canal from cach entrance with the intervals of departure fixed.
Specifically, supertankers and large-sized container catriers are planned to depart at an
interval of 15 min., ordinary tankers at an interval of 10 min., and freighters of 500
DWT or larger at an interval of 5 min. Then, the time intervals of departure are sum-
med-up. When the sum ;‘eache_s about 5 hrs which is the maximum altowable departing
time zone, the number of vessels departed thus far stands for the Canal capacity in the
direction for which those vessels are bound.

As scen in the above table, the Canal has plenty of reserve capacity. For example,
navigation of § bottoms of 150,000 DWT class tanker a day and 5 bottoms of 60,000
DWT class {anker a day will result in the transportation of 1 million tons a day of crude
oil or 360 million. tons a year. |

Lconomic analysis; — _

Things around the transportation of pctroleum have changed during the closure of
the Canal.

Before closure of the Canal, tmkers accounted for 70% of Canal proceeds, but
after reopening, oil transportation by smali tankers of not more than 60,000 DWT is
dlmost unhkey , , , :

The ever- increasing oil price since 1973 and the resultant slowdown of 01! con-
sumption have scriously hit the shipping circles; at the end of 1974, the shipping world

was ghitted with idle vessels and forced to slow down the operating speed, accordingly. -



Such being the circumstances, the forecast of benefits £ ront ihe rebpcning and enlaigo-
ment of the Canal is hard. | . _ | | :

‘Be'that as it may, the team tried analysis and projection in due consideration of |
data available from’ Egypt, Japan, ORCD Headqtiarters 'an(l-EC-lf[_oa(lquan‘ters' as well ds
the results of research by World Bank and UN. - ' -

As i‘égaf(l_s' SUMED Pipeline Project to comniect Stez and the Mediterranean Sca, '
the téam visited the Afab Petroleum Pipeline Compény for the purposc of taking its
effects into consideration for the said forecast.

According to the Pipeline Pi'ojcct, crude oil transported by tankers larger than
150,000 DWT will be conveyed from tlie Red Sea to Alexandria through pipelines. The
laying of pipelines with a transportation capacity of .80'million tons a year will be start-
ed shortly. ' | |

The team’s study disclosed that the cost of oil transported by medmm«sued fankers
via the Suez Canal on ¢ach of the routes connecting Arabian Gulf to North America
and the Mediterranean Sea to North Europe would be higher than by supeitankers going
round Cape Town, One example will be enough.

If crude oil is to be transported from Arabian Gulf to New York, oil 'co'st by a
150,000 DWT class tanker via- the Canal is US$ 6.0 per kiioli_tér as against US$ 5.9 per
kiloliter by a 300,000 DWI‘ class tanker via Cape Town_(Note that canalage is counted
in the above computation), For Burope, particulﬁrly sodﬂmm pért, transpbrtation
through the Canal by 150,000 DWT class tankers is by far the more advantageous.

It is therefore concluded that the Canal should be deepened and widened at once
for supertankers to pass through for lransportation of oil.

‘The benefits from the implementation of the first phase project are cvaluated as
differences in procecds from: the case where the project is discarded. Assuming that the
life of the project is 30 yca'rs, the p'rocée(ls-wi_ll_ amount to some L.E. 1,700 million
(US$ 4,200 million) during t_hat.period, bringing about 12% of internal rate of refwin
| against a total inVestmcnt of LE 320 mill lion (US$ 820 million) and operating expendi-
tures of L.E. 250 million (US$ 650 million). ' |

it is considered f:om the flmncml point ol wew that dmmg the: pcr:od from the
reopening till the wmplctnon of tho fnst plmse plo_rect whcn the . canal levenues will zo
down because of wduced o:l transportai:on most of the fund mquued for thc extension
wm_k will liave to be s_.upp_llcd from abioad It is theref'ow m‘uulatory to prompl the

conclusion of forcign {oan agreement and appropriation of domestic funds.



Conclusion: — | e

The cssential paits of the survey have been related above, The First Phase Canal .
Cxicnsion Project has a large volume of soil to be dredged, but will be accomplished on
schedule as there is little or no problem technically. Also, if is concluded that the pro- . .
ject is feasible from the cconomic viewpoint. S

11 goes without saying that the Suez Canal Authorily is quitc warrantable in the
administration and performance of the Project as it has an experience of having dredged

30 million m® of soil in a maticr of one year,

i
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Esmailia Office of the Suez Canal Authority

Survey Team Members in Discussion {(from Left to Right: Director
Adel and Vice Director Amman of the Sucz Canal Authority)
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I.

il. RECOMMENDATIONS

The volume of dredging work to be directly undertaken by the Authority is too
large for the working crafis fo complete in three yeai's. It is therefore recommenced
to whittle away extras by hiving them off to successful bidders to balance the work

volumes on the schedule.

It is of paramount importance {o prompt forcign loan agreement and measures for
appropriation of domestic funds for the purpose of the first phase project with all

possible dispatch.

Since the volume of oil and the number of vessels passing through the Canal will in-
crease, navigation aids should be amplified and improved for safety. Sure measures
should be provided against pollution, fire and explosion hazards due fo collision and

oil spill,
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I, GENERAL DESCRIPTION OF THE SURVEY -

1. Purposes and Objectives of the Survey _

All-out cfforts iave been pomed into the C‘aml for its reopening alound June 1975
to permlt transit of 60 000 DWI class vosscls Also, the First-Phase (,anal Extension
PI‘OJeCt is gomg to start in time with the reopemng with a view to ﬁccommodatmg |
150,000 DWT class vessels. _ '

For the first phase pl‘OjOCt the extensmn of yen cxe(ht is expected, together with
participation of Japanese contractors.

In December [973, the then Deputy Prime Minister Miki visited the middle Eastern
nations as a special envoy and in Egypt he deliberated on the extension of yen credit
for the canal expansion work. As fhe canal rcopening work has made a marked pro-
gress sihce then, it is urged to sign the agreement concerning ven credit for the first
phase project. '

Eight years have passed since Japanese experts specializing in port and harbour
technology left Suez, and the fourth Mid-East War was seen during that period. Natural-
ly, there is little information about the cxisting state of the Canal, which called for
close field survey of the Canal. It was on March 3, 1974 that Isracli troops pulled back
from the Canal, and it was in September of the same year that the Authority’s head-
quarters returned to Ismailia fr01ﬁ Cairo.

It was reported that almost all of explosives like mines were disposed of zilthough
there still were places in the Cana Zone staked out from strategic viewpoint. This made
it possible to dispatch a feasibility study team comprising ten experts to I:.gypt for ihe
period from December | to 23.

The survey covered various sectors including technology, cconomics, finance and
ship operation with the wholehearted assistance from the Suez Canal Authority, and
raised achievements more than ¢xpected. |

Some members of the team were also able to visit OECD Headquarters and BC
Headquarters and investipate the prospects of petroleum consumption in Europe and in
the world'as a whole. '

This report purposes o process these data, make clear the status quo of the Canal,
analyze the fcas;bmty of the First-Phasc Canal Extension Project from the viewpoint of
technology, econontics, finance and ship operation, confirm that the conclusion of a

yen loan agreement and the construction work by Japanese contractors will entail no

13—



problems, and also to make recommendations concerning the project in order o cver

foster the fricndly and cooperative relations betwecn Japan-and Egypt.

2. Scope of the Sur vey
The activities of the survey team covu*cd the study on the fods:blllty of thc Flrst—

Phase Canal Extension Plecct whicl is to be lannched in tunc wrth thc wopenmg of

the C(mal
As 1cg'uds the future projects muudmg the Second-Phase Canal Fxteslsnon PrOju,t

the team confmed itself to hearing their outlmc Their feasnbllxty will be appra:scd by

the investigations the Sucz Canal Authorily is going to conduct.

Tabie 3-2-1 Suez Canal Extension Projects

Projects by the Max. navigable vessel = . Canal section
Authority Draft (ft) {(DWT) (m?)
Reopening 40 ~ 60,000 1,850
First-Phase 53 150,000 3,200
Second-Phase 67 250,000 4,200 ~ 4,400
~Third and subsequent _

projects that may be 72 _ — -
needed in future :

3. Background of the Survéy
3-1 Background of the Survey _

The relations of Japan with the Suez Canal have been deepened mpldly since July
1952 when Egypt nanonall?ed it, ' ,

ThiS is par tly due to the stlcnuous LffOltb shown by both governments towald
closer ties and mainly because the Bgyptian government leaders have been interested in
what Japan has demonstrated in her restoration since the end of the War. _

Twice in 1958 and 1959, Japanese missions conducted a field sutvey of the Canal,
and exhibited Japan’s high level of port and harbour {echnology, correborating the |
the necessity of technical cooperatlon betweerni the two countrics. .

As is expatiated in Sectlon 3-2, the dispatch of Japan’s port and lmrbour engmeers‘
beg*m in 1960 and amounted to 14 in the followmg some 6 years durmg wlnch thcy d:d

much toward technical cooperation al sites.

Sy



" From 1961 to 1969,. ani altache for port and haibou technology was stationed at
the Japanese bmbassy in Cairo in order to: contubute to the lmprovement of the Canal.

Cn the other hand, tramecs from Egypt havc been partlclpatmg in the port and
harbour technical training COUrses sponsored by JICA without any interruption even
dusing the Mideast War. B

In ftddmon, in the prtv'tte sectors paltlcularly shlpbmldmg concerns, technical
training coulses_have been extended to Igy_ptlan trainees,

It August 1961, Perta-Occan Construction Co., Ltd. bid off the Canal work for
‘the first time, and 's'uéccSSfully completed the site ‘work in six yeérs overcoming tech-
nical problc;fns from which other _m.ighty fo;‘dign businesses flinched.

The outbreak of the Mideast War in June 1967 forced suspenéion of the technical
cooperation, except for the acceptance of port and harbour trainces.

On the day of the outbrc:'lk of the War, Penta-Ocean Construction made the lowest
bid for the canal expansion work, which naturally was posiponed. By virtue of the
company’s continued efforts, that work was included in the project cooperation agree-
ment signed on December 5, 1974,

“Qil diplomacy” led by the Arab nations since around the end of 1973 greatly
shocked not only European countries but also Japan, the largest oil importer in the
world. Jépancse government sent the then Deputy Prime Minister Miki as a special
envoy to middie Eastern countries and tricd fo consolidate the friendly relations with
the Arab nations. lh December 1973, Special Envoy Miki was given a chance fo meet
with President Sadat in Cairo, debated with him on the extension to Egypt of a Us$
284 million (apptrox. ¥76, 000 mllllon) loan for the e*cpqnsmn of the Suez Canal, and
promised to extend US$ 140 million (¥38,000 mnlhon) for the Fust-Plnsc Canal Ex{en-
sion Project. _ '

Following Miki’s visit to the Arab nations, Deputy Prime Minister Hatem came to
Japan, and reconfirmed the yen loan of ¥38,000 million.

in i974 when. the Middle East turmoil was quelled, the Egyptian government
started with the preparation of reopening of the Canal, and it became necessary to re-
view the First-Phase Canal Extension Project in detail for which the said loan is to be

| given |
“According to the p’lzin by the Suez Canal Authority and the results of survey by
the team, the restoration of Canal is likely to be completed by the middle of 1975,

The Authority’s plan only covers the work that aims at the reopening of the Canal.

_ S -



Since the armics of Egypt and Isiael stood Vi;.“:_'af“/is to cach other dividing the Canal for
years, many of Canal facilities were lost; and the shape of the Canal was changed..

The closure of the Canal for seven and odd years has (h'aslically changed the
wortd's shipping patfern, particularly in the size and quantity of tankers. Some fear
that much cannot be expected of the reopening of the Canal which permits the passage
of tankers of less than 60,000 DWT: class only. The Suez Canal Authority has pushed
forward various investigations for fear of this, but now scemingly is deeply involved in
the reopening work putting it off as a second consideration. The Suez Canal Authority
has recognized the urgent need of the implementation of the First-Phase Canal Extension
Project, and the dispatch of Japan’s mission has been expectcd by the Authority,

As explained in the forcgoing, cight years have passed since the evacuation of
Japanese port and harbour engineers, The information about the Canal after the end
of the Fourth Mideast War was little, though a contact about the survey of the Canal
state and expansion project was made in June 1971 once for all.

As a consequence, it was decided to look over the existing state of the Canal for
the move toward its restoration and to conduct a feasibility study for the First-Phase
Canal Extension Project as early as possible. - According to an official telegram, it was
decided that all the formalities concerning the yen loan for the {first phase project should
be atfended to by the Suez Canal Authority.

For this reason, the Suez Canal Authority was contacted through the Japanese
Embassy in Caivo for the purpose of organizing a Japanese survey team and sending it

to Egypl as carly as possible.

3-2 Diplomatic Background

It was in 1956 when Igypt declared the nationalization of the Suez Canal,

UK., Irance ahd fsracl tried an armed intervention into the Canal zone in an
attempt to bring it under international control, but failed. In 1957, all the alien armies
were forced out of the zone. Thus, the Suez Canal has been put under the control of
the Suez Canal Authority of Egypt since 1957, and two years later or in 1959, Japan’s
relation with the Canal began. _

In the same year, Mr. Saburo Endo, a member of the House of Councillors, visited .
the United Arab Republic in‘the capacity of a diplomatic inspector and had a talk with
Mr. Abu Bake, Dircctor of General Affairs Department, the Suez Cm)al Authority, who

wished earnestly that Japan would participate in a planned large-scale Canal expansion



- program. Prior to his visit to the U.AR, the Ports and Harbours Burcau of the Japa~ :
nes¢ Minisiry of Transpo:t dispatched a survey team led by Mr. Niizuma on a special
mission {o examine the actual conditions of the Canal. Fully. realizing the significance
of Mr. Bakt’s request and ofr the capital opportunity that Japan might possibly promote
the firendly relations between the two countries through technical and econoimic assist-
ance in the expansion of the Canal attracting the world attention, discussions over dis-
cussions were continued by the International Engineering Consultarits Association in close
coopelatlon with the authorities conccmcd mcludmg the Ministry of Foreign Affairs

and the MllHStly of ’Iransport

French and British consuitants likb Grcnoble based Neypic, had firm grip on the
technical busmess of the Canal, leaving littlc or no allowance for Japan fo get into.

In March 1960, the International Engineering Consultants Association dispatched a
team led by Mr. YoncKichi Yanagisawa to _Caird, and the team, togethef with Mr. Ohtao,
Technical Counselior at the Japanese Embassy in the United Arab Repubiic, conducted
a survey for the expansion and reconstruction of the Canal and introduced Japan’s port
and harbour technology. '

The Suez Canal Authority recognized the superiority of Japan’s port and harbour
teclmplogy through discussions and became earnest over the technical cooperation with
Japan.

For example, Japan proposed its own constiuction method as aganst the Autho-
rity’s plan for sheet piling, and it was accepted and put to practice in July same year.
Japanese trade houses had the chance fo bid off steel sheet piles of as much as 13,000
tons.

On the océasiou of its return home, the team requested Mr. Younes, Chajrman of
the Suez Canal Authority, to come and see what Japan’s technology and industrial ac-
tivitics are all about and also proposed the exchange of port and harbour enginecrs be-
tween the two countries, In February 1961, the exchange of port and harbour cngineers
began befween élle two countries. First, the Ministry of Transport dispatched Mr.
© Kinouchi and Mr. Kusaka, and the Suez Canal Authority sent to Japan two naval engi-
neers al Por{ Fouad.

All the expenses for that exchange were borne by the Japanese Ministry of Foreign
Affairs.

The engmeers dispatched to the Suez Canal Authority (Ismailia) and techoical

attachés sent to the Japanese Fmbassy since then are as shown in the following list.
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“Roster of expetts dispatched to BEgypt
I. Swrvey teams |
1958 Nilzuma survey team

1960 - Yanagisawa survey team
1974 Haraguchi survey team
2. Experts ,
Sept. ~ Oct. 1960 Susumu Kurata

Chief, Soils Laboratory, Port and Harbour Re- _

search Institute, Ministry of Traurspor't

Oct. ~ Nov, 1960 Yasuinaru Ishii
Director, Soils Division, Port and Harbour

Research Institute, Ministry of Transport

Feb. ~ Aug. 1961 ' Hiroshi Kusaka
Deputy Head, Kobe Port Construction Office,
3rd District Port Construction Bureau, Minisiry

of Transport

Feb, ~ Sept.” 1961 Masatoshi Kiuchi
Deputy Director, Machinery Division, Ports

ancd Harbours Burcau, Ministry of Transport

Oct. 1961 ~ Jan. 1962 Senri Tsuruia -
Divector, Hydraulic Enginecering Division, Port
and Harbour Research Institute, Ministry of

' Tmnéport

Dec. 1961 ~ June, 1962 Satoshi Eayashi
Laboratory Chief, Soils Division, Port Iarbour
Research Institute Ministry of Transport

Mar. ~ Sept. 1963 Shigeo Morimoto
| Chief Iuspector of Port Construction,
: Construction Division; Ports and Harbours

Bureau, Ministry of Transport

Mar. ~ Sept. 1963 Yoshiyuki [to
Laboratory Chief, Hydraulic Engineering Division,
Port and Harbour Research Institute, Ministry of
Transport o
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Mar. ~ Oct, 1964~ ' Yoshio Haraguchi
' ‘ ' : Head, Yokohama Investigation and Design
‘Office, 2nd District Port Construction Burcau,
Ministry of Transport
Sept. 1964 ~ Apr. 1965 . Toshiyuki Nishimura
: Dcp’uty Ditector, Machinery Division, Ports and
Harbours Bureau, Ministry of Transport
Sept. 1964 ~ Apr. 1965 Shofi Sato
' Laboratory Chief, Hydraulic Enginecring DiVision',_
Port and Harbour Research Institute, Ministry of
Transport
Mar. ~ Oct. 1964 Masayuki Aoyaima

Deputy Director, Division of Disaster Prevention,
Ports and Harbours Bureau, Ministry of Transport

Mar, ~ Oct. 1966 Fumio Okuyama
Deputy Head, Shimonoseki Investigation and
Design Office, 4th District Port Construction
Bureau, Ministry of Transport

June.~ July. 1966 Yoshiaki Kurusu
Technical Counsellor, Ports and Harbours Bureau,
Ministry of Transpoit

3.  Embassy staff

~ Jan. 1961 ~ June 1965 -Hiroji Ohtao
(from Port and Harbour Research Institute,

Ministry of Transport)
(4 yrs. & 5 mos.)
Sept. 1965 ~ Feb, 1969 Masao Olno
{from Bureau of Ports and Harbours, Ministry
of Transport)
(3 yrs. & 6 mos.) _
Acceptance of Egyptian engincers by Japan is as follows. J ICA’s training courses
have been continued even during the closure of the Canal when the dispa_tch of engineers
from Japan to Egypt was suspended.
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Table 3-3-1  Number of Persons Dispatched from Egypt to Japan

Yar | o e e | o | hvaing | TOW
1962 - 1 - 1
1963 2 1 — 3
1964 l Q — 1
1965 I 2 - 3
1966 | 1 - 2
1967 — | — 1
1968 R - 1 - 2
1969 2 ] - 3
{970 1 1 3 5
1971 1 4] - l
1972 | 2 I - 3
1973 0 | - !
1974 | I - 2
Total 13 12 3 28

Note: OTCA (now reorganized to JICA):—
Port & Harbour Engincering Course (meant for engincers), 4 mos.

Port & Harbowr Seminar (meant for port and harbour administrators), 2 mos.

3-3 Principal Underfakings by Private Businesses for the Suez Canal
(1) Construction of a 3,400 P tupgboat at Kuré Shipyard.

(2) Guidance by Yawata Iron & Steel in the Z-sheet pile driving,

(3) Ishikawajima-Harima Heavy Industries awarded an order for a 10-ton crane for

delivery to Por{ Fouad Shipyard.

{(4) QLlcctrolytic protection work by Nakagawa Boshoku K.X. at Port Fouad outfitting
quay. '

{S5) Yawata fron & Steel awarded an order for 1,000 tons of Z-sheet piles in 1960.

(6) Kinoshita Sansho and Mitsubishi Shoji awarded an order for 13,000 tons of steel

sheet piles.

(7) Mizunogumi (now renamed Penta-Ocean Construction Co., Ltd.) succeeded in an
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international bid for the dredging and revetment work of the Canal for the first time as
a Japanesc undertaker via Kinoshita Sansho (now renamed ‘Mits'l.li & Co.,; Ltd.), and was
awafded an-order for 5,600,000 m* of dredging work and {3 km of ‘revetment during
the period of August, 1961 to December, 1963 at a cost of 2,100 million yen financed
by the World Bank. | '

(8) MiZtnnogUIni sel up the“‘Suez”; a 5,000-ton dredger, at Port Fouad Shipyard by the
hand of Ishikawajima-Harima Heavy Industrics, and succeeded in pump dredging of the
sand grave! Jayer in the southern part of the Canal, overcoming technical problems

European undertakers winced af, thus demonstrating Japan’s excellent technology.

(9) Mizunogumi was renamed Penta-Ocean Construction Co., Lid., and undertook the
dredging of 1,631,000 m?® from the Canal. A total of 930 million yen for the work

was accominodated by the Arab Economic Development Fund and the Quait Fund.

(10) Penta-Ocean Construction Co., Ltd. u'ndcrtook_and completed the 560,000 m?
dredging of the Canal at a cost of 580 million yen in the period of December 1965 to

April 1967. The outlays were accommodated by the same sources as above.

(11) Israeli troops launched into an attack on Junc 6, 1967 when Penta-Occan Constiuc-
tion Co., Ltd. won the first place in a bid for the dredging. work (approx. 40 million
m*) for the coming Canal extension project. The cost was quoted at 13,780 million
yen, bul seven years of closure have passed without signing the contract. During that
period of closure, the con.lpauy continuved its efforts to keep the contract effective. lis
endeavour turned out to be a success. Now the reopening of the Canal is imminent, and
the company finally has concluded the contract with the Suez Canal Authority. |

The company’s attitude toward their duties has always attracted the admiring atten-
tion from all who are surc of it, and the President of Egypt wenl so [ar as to say,
“Diligence of Japanese is worth following.”

Japanese undertakings, technology and cagerness have been highly acclaimed.

{12) Others

Around 1961, a German consultants company underfook a planning job for the
extension of the Authority’s workshop at Port Fouad, and Japanese businesses failed to
bid off its implementation work, losing a good chance of technical and economic
coopcmﬁon. In this kind of technical cooperation, the role of consulting business is

preponderant; namely, the consulting abilitics have become a must of eligibility for
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participation in the bidding or undertaking.
It is therefore urged thal the upbringing of consulting businesses be promoted not

only from the national viewpoint, bul also by active participation of private entrepre-
ersnu in such activities.

At present, Pacific Consultants International is cooperating with British and
Norwegian consultants in the scarch of canalage system and in the examination of the
feasibility of the Second-Phase Canal Extension Project, and the Japanese Government’s

support to it is strongly hoped for.

3-4 Inter-Governmental Affairs which. Prompted the Dispatch of the Survey Team

Mideast War broke out in June 1967, followed by the Fourth Mideast War in
October 1973. The Egyptian troops marched towards the Sinai peninsula. Since the
peace of Middle and Near Bast lcads to the stabilization of the world’s economy and
peace, the United States and other powers intervened to separate Egyptian and Israeli
troops from cach other. In March 1974, Israeli troops pulled back off the bank of the
Canal, marking a first step toward the reopening of the Canal.

President Sadat gave priority to the reopening and rehabilitation of the Canal, and
took measures to return the refugees reportedty numbering | million to their homes in
the canal zone, as well as for stabilization of national living and improvement of foreign
irade balance in order to regain the national strength. ' ‘ _

The Sucz Canal Authority immediately set about the Canal rehabilitation work.

In April 1974, it started the relocation of its headquarters to {smailia from Cairo. Un-
fortunately, however, the housing conditions in Ismailia are still poor so that many -
officials are commuting between Ismailia and Cairo. The Ismailia Headquarters are be-
ing cured of bullet marks, _

Such being the circumstances, the reopening work of the Canal and the negotiations
for resuming the suspended (fx'ccrging WOx'k were starfed immediately after a pause of the
War in October 1973, '

In October —~ November period of 1973, Lgyptian government debated with the
Japanese Embassy and made arrangements concerning the canal extension work to be
undertaken by Japan. _ . _

The Egyplian government requested Fapan’s econiomic cooperation for want of
foreign currency resetves, The Ports and Harbours Bureau of the J apanese Mmisfry of

Transport examined problems incidental to the wmk construction. costs, etc., and
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realized the necessity of a feasibility study. After due consideration, the Ports and
Harbouirs Bureau decided on November 12,1973 to conduct a feasibility study.

Around that time, the world was confronted with a grave problem — the Oil Crisis,
The oil producing countries in the Middle East were amassing diplomatic power on the
strength of their ability to control the oil exports and prices, and the infernational
affairs weré bepinning to furn around the Middle Bast,

The Japancse government seni Special Envoy Miki to the Middle East for promoling
friendly relations with the countries there,

On December 18, 1973, he met with President Sadat, and agreed to extend to the
extension work of the Stiez Canal a foan of 38,000 million ven ($ 140 mitlion) at an
interest rate of 2% for a term of 25 years of which 7 yeats arc a period unredeemed.

In Febtuary 1974, the Egyptian government sent Deputy Prime Minister Hatem Lo
Japan, and reconfirmed the ven loan of 38,000 million yen at a meeting in Tokyo.

It was determined to resume the exfension work in May-October, 1974, and the
Suez Canal Authority and the Egyptian govemmént started examination of the work
volume and work cost. ' ‘

The work volume was increased more than that planned 7 years before, and deter-
mination of unit dredging cost went througl with several negotiations as the commodity
prices and wages had changed d_ra'stically as compa'red with those 7 yeats before.

In this matter, the Egyptian government established a ministerial committee com-
prising 11 ministerial members, who upon deliberation determined to entirely entrust
the Suez Canal Authority with the task of performing the work and deciding on the
terms and conditions of loan, ete. (October, 1974)

Negpotiations were had between the Suez Canal Authority and Penta-Ocean Con-
struction, Ltd., and an agreement valued at 50,300 million yen for the dredging of some
112 million m* was concluded. | '

According to an Elhbassy source, the sea-sweeping work by naval forces of U.S.A.,
UK., France and U.8.8.R. was under way without any hitch as of October 18, and
would be comp'lete(l toward the end of November. It was also reported that the salvage
work of wrecked ships would be carried out in three to four months after completion
of mine sweeping, _ '

On October 31, 1974, Minister in Charge of Economic Cooperation Amin informed
the Japanese governiment via Ambassador Wada of the preparedness of the Egyptian
government to welcome the visit of a feasibility study team from Japan before the end
of the year and also of the commitment to negotiate for E/N and L/A with all possible
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dispatch. . _ . .
About one year passcd since, Spccml anoy Mlkl s visit to Cauo ancl the C‘mal

reopening schedule was on the track, Correspondents in Egypt were quoted 1:1_1_1{_3\?{8-
papérs hete as saying that the Canal would be reopencd in March 1973,

When it was reported that three Mecca pilgrimage vessels sailed fromn Port Said for
Sucz, the conclusidn of the yen loan agi‘ecmcn_t for the canal extension work became a_
matter of urgent need. ' _

As regards the (|lSp‘llC]l of a survey team, a mecting SpOIISOI'O(l by the Mlmstly of .
Foreign Affairs was held on October 24 to discuss the matter with the Ministry of Trans-
port and Japan International Cooperation Agency {(hereafter called the “MICA™), and it
was concluded that the schéclu!c be arranged following the policy of dispatching a team,

On October 29, JICA sponsored a meeting with the Ministry of Transport, Ministry
ol Foreign Affairs, and the Overseas Economic Coopcmtibn Fund, and it was decided
to dispatch a joint team of JICA and the Overseas Economic Cogpperation Fund.

On the other hand, Mr. Adel, Diréctor of Engincering Department of the Suez
Canal Authority, conveyed to the Japanese government through the Embassy in Egypt
their wishes to have a JICA-led feasibility study team come and to extend all possible
copveniences to the team, such as provision of dafa and information and atrangements
for ficld survey, while explaining that they had been out to reopen the Canal. Thus,
the formation and period of survey of the team were informally decided on November
7. - , o
Namely, it was decided to complete the survey before the end of 1974 by a 10-
member team.

Accmdmg to a November 14 lepolt from Cairo, the Suez Canal Authouty was
hoping for the team fo investigate the tempo, scale and economic feasibility of the
Canal exténsion project, and the effects of pipelihc and mommothization of tankers in
as short a petiod as possible. _

As regards the reopening of the Canal, it was also reported that the Suez Canal
Authority was anixious for commodity loans including lights and tugbots. The Embassy
in Cairo commented on the matter that technical cooperation belween-the two countries
has a long history and this assistance project will become the best example.

In mid-November, the dispatch schedule was alimost finalized, and rooms were
booked for the survey team at a hotel in Cairo where accommodation facilities were -
stringentkbccz_msc it.fclll on the diplomatic and sight-seeing season. . Thus, the team was

ready for departure..
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On November 24, schedule of meetings proposed by the Authority was acknow-
ledged, along with a letter saying that the ficld survey would be permitfed to cover a
considerably large part of the Canal though strategic limitations were still existent.

On November 29, an inaugural rally for the team was observed at JICA,
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V. MIDDLE EAST WAR AND THE SUEZ CANAL

Trond to Reo"pen-i:ng’ of tiie Canal _

The Suez Canal, which was opened on November 17, 1869, was nationalized on
July 26 1956 and has since been placcd under the contlol of the Suez Canal Authouty.

During the Middle East War whlch broke out in June 1967, many Egyptian vcssclq
were sunk by the Ismcll attack- aiid ordmary Jarge merchant vessels Iocked in the Canal
numbered as many as fiftecn. As thc result, the Canal was v1rtually u[oscd and has re-
mained closed for the subscqucnt seven years. '

The ‘condition of the Suez Canal in 1966 was as follows. _

Length: From light beacon to light house at the entrance of 11 km
Port Said |

.Fjl'dlli iigllt beaqdfl at _tlll.e‘entran'cc of Poi‘t Said to - 78 ki
| [smailia - '
From Ismailia to Port Tewtik _ 84 km
Total £73 kin
- Width: - On water surface - ' ' 200 m
Between buoysr in the channel FHOm
M_il_}i:mim width of the scctiéu with a (_lcpth of H 1ﬁ 90 m
Maxi;mﬁﬁ Allowable Draft of Transit _Vcsscls: _ o 38 (11.58 m)

Maximum Tonnage of Transit Vessel Recorded in the Past: 147,000 DWT oil
. _ tanker {in ballast)

At present, the Canal presents remnants of war damages in many places, notable
among which arc the embanked forts on both banks which were built by the Egyptian
and Israeli troops. .

The Suez Office of the Suez Canal Anthonty was totally destructed just as the |
city of Tewfik, and all the signal stations were likewise destroyed except one which was
haif broken. |

Nevertheless, the reopening work is now in smooth progress in the entire canal .
zone, and the Suez Canal Authority which returned from Cairo in September has already
embarked on its normal services while cugaging_in the rehabilitation of buifdings.

Three workshops were rebuilt and some of them have started running with the
machines and equipnient returned from the place of cvacuation. Salvage of working

‘crafts sunk during the war is also in progress, and it is now in the stage of checking
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whether they can be repaired to the service condition.

Sweeping of all fairways was conducted three times by the British, French, U.S.
and Russian forces. The Suez Canal Authority now guarantees that the Canal js free
from the explosion of mines, All sunken vessels in the Canal were removed by the end
of December 74 excepting small pontoons and tugboats which are being removed by
the Aulborify’s cranc.

Four pilgrimage ships (draft : 17 f) have already passed from Port Said to
Tewfik. It is expected that large vessels now locked in the Canal will be removed in
January or Fcbruary, 1975,

The pilot and working craft setvices are also restored to the pre-war level at
various poris of Asia and Africa, where they ate offered for technical cooperation, ready
for the reopening of the Canal.

Although the reopening of the Canal is much hoped for because of the shortage of
foreign currency tesetve, this shortage is hampering the restoration of the tugboafs and
navigation aids. However, as Egypt gained a mnore secure fooling alter the oil crisis and
received offers for economic and technical cooperation in the Canal rchabilitation from
many countries of the world in addition to the loan agreement which has already been
concluded with the African Development Bank and the World Bank, there is high proba-
bility that the Canal will be reopened from about June 1975,

There are no particular problems which are likely fo produce tension between
Egypt and Isracl. When Israel ageees, thercfore, Sinai peninsula wili be returned to
Egypt. Syria and Lebanon which are on the east side of Israel are not on good terms
with ITsracl, but Egypt seems to be hoping that the dispute between these Arab countrics
and Israel will be solved through diplomatic negotiations without invoiving her.

Throughout its stay in Egypt, the team noted the strong enthusiasm cvinced by
the Bgyptian government for reopening the Canal. 1t was observed that Egypt was
hoping for the recopening at the carliest possible date, although the government was

stressing (he crisis as a diplomatic gesture,
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V. EXISTING STATE OF THE SUEZ CANAL

&

I, Natoral Conditions
{-1 Climate S IR _ o ‘

Egypt has a so-called arid élilﬁatc of which the desert and the sun *aljc most sym-
bolic. ' - , _ | ' '

In this counfry, the atmospheric temperature divides iiself into two scasons, sum-
mer and winter. In summer which lasts from April through October, il is very hot and
the air is dry. Winter lasts from November through March, during which the temperature
is high in the daytime but declines in the nighttime. At the turning of the scasons, a
sirocco accompanied by a dust storm often hits the country as cyclones developing in the
south- crawl up north. This is well known as “khasin,” the hot southwesterly wind
frequently bringing a high temperature cxcecdmg 40°C. Generally speakmg, however,
the northwesterly wind plevmls in Egypt thlough the year,

As is usual with the. arid climate, the temperature is subject to a l'ugc difference
which becomes more and more conspicuous from north to south. In summer, the day-
time temperature is very high in the desert and often rises bcyoh(l 50°C.

The north wind blowing from the Mediterranean Sea in winter brings some rain.
Since this rain falls only in a limited part of the delta area and the Mediterrancan

coasts, the inland area is virtvally devoid of any rainfall throughout the year.
Climate of the Isthumus of Suez stands in between the Mediterranean climate and

arid weather, and it is more like the former.

It is known through past experience that étorms arisc almost perjodically in the
neighbourhood of the Suez Canal. These storms are given nhames as shown in Table
5-1-1. _

However, since both the storms and rainfall are negligible as seen in Table 5-1-6,
operation of dredgers is possible almost at any time of the year.

The meteorological statistics of Port Said and Suez, located at the northern and
southern ends of the Canal respectively, arc shown in Tables S-1-2 ~ 5-1-6. In Port
Said, the annual average of the highest daily temperature is 25.6°C and that of the
lowest daily temperatuie is 17.7°C, the annual rainfall is 79 mm, the annual average
wind speed is 3.7 m/sec, and the annual average humidity is 74%. In Sucz, the annual
ave'rage of the highest daily temperature is 28.8°C and that of the lowest daily tempera-

ture is 16.5°C, the annual rainfall is 21 nun, the annual average wind speed is 4.3 m/sec,
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and the annual average humidity is 65%.

Table 5-1-1  Storm Table

No Name of Storm | Date of Qecurrence | Duration | Remarks
I | Bl Getas Jan. 1] 3 days Rain '
2 | Al Feedah Kabera Jan. 19 5 Too Windy
3 | Bl Karam Jan. 28 3 Raiti ‘
4 | Bl Shams Saghera Jan. 18 5 "

-5 | Al Hassaem Jan. 10 7 v "
6 | Al Shams Kabera - Jan. 20 . 3 »
7 | Bard Bl Agovaga Jan. 28 6 u
3 | Al Khamaseen Jan. 29 50 » Warm
9 | Al Nafta ‘ Jan, [8 2w "

10 | El Saleeba Jan. 21 3

11 | Al Kanasa Jan. 26 3 Too much rain
12 | Kasem Jan. 6 7 u Too Windy
13 | El Fecda Saghera Jan. 20 3«

t4-{ Salech Jan. 27 3w

Source: Suez Canal Authority
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1-2  Geographical Phenomena

The history of the Isthious of Suez goes back {o the Tertiary period and the Quar-
ternary petiod of the Cenozoic era. If is believed that at the end of the Tertiary period,
which Is estimated to have terminated about 2 million years ago, the Red Sea in the
south of the Canal was connceted to the Mediterranean Sea and there was created a
strait.

The isthmus assumed the present shape by the sedimentation and elevation which
took place in later years as a result of the actions of the ocean, wind and the Nile.
Even after the creation of the isthmus, Bitter Lakes and the Red Sca were at a time
open to cach other but later disjoined. Lake Menzala, a vast marsh area extending to
the north of the isthimnus, came into being as a result of the carthquakes in the ancient

ages and the Mcsozoic era.

i1-2-1 Topography

The Suez Canal has a total length of 162 km, Huge marshy areas embracing Lake
Menzala extend along both sides of the Canal in the 40 km section from Port Said.
Lake Menzala is very shallow and a sizable portion of its area is exposed above the water
at time of low tide. Lake Timsah is located in the 761~ 85 km section point and Bitter
Lakes in the 97 ~ 134 section from Poit Said. Both sides of the canal and lakes are
covered with deserts. However, there are found stri’ps of éreen land ranging in width
from 500 to 2,500 m along the west coast in the 76 ~ i!S km section and
in the 134 ~ 155 km section. The highest elevation along the coast of the Canal is
found in El Gisr, but is it only about 17 m. The greater part of the land siretching
from the west coast of the Canal is a flat desert arca, although Mt. Attaga rising 890 m
above sea level is found about 20 km west of Suez, On the east coast, a flat desert area
extends within 10 km from the Canal and lakes, and steep mountains rising more than
100 m above sea level are found east of this desert area.

The sea bed in the offing of Port Said has a comparatively mild slope which is

1/300 up to a water depth of 6 m and 1/1,300 where the depth is larger than that.

L P

1-2-2  Geology
The following facts were disclosed by the preliminary'boring survey of the Suez

Canal.
Soil in the neighbourhood of Port Said entrance channel is composed of fine duift
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sand carried by the Nile. Soil in the 62 km section from Port.Said, on the other hand,
consists of sandy silt up to a depth of 10 m and brownish hard clay between depths of
10 m and 50 m. The internal friction angle in this scction is about 25°.

The scetion from the 62 km point to Port Tewfik is comprised of a vatiety of soils
such as sandy gravel, fine sand, limestone, granite, ete, The internal friction angle in this
arca is about 30°. Rock salt is found on the bottom of Great Bitter Lake. In the sou-
thern arca stretching from Little Bitter Lake to Suez, the sirata are very complicated and
composed chicfly of hard clay containing brown gravels and partly of sand and rocks.
The rocks include quartz schist, clay-slate, conglomerate, sandstone, limestone, granite,
ete. | o : :
~ At Port Said, depositions of silt and san¢d both containing organic substances are
found in upper layers. These layers have a high percentage of moisture content and a
large compressive ratio because they contain large amounts of organic substances,

The canal geology included in the © Introduction to the Environments of the Suez
Canal (Kinouchi and Kusaka, 1963)” is very useful for conceptual comprehension of

soil nature in the canal zone, so that is it shown in Fig. 5-1-1,

Table 5-1-6  Weather Table of Suez

Rainfall Avcrage Wind Speed Numbe{ (l)f
Month ﬁ:;:?fﬁ Rer::;:gglegr ::Ifo]i:af}:an 0800 | 1400 (Ngtnol?syor ng;:%;?:itiz;’;rkm
{num} 1.0 mm of Rainfall (mfs) | (mfs) Days) 2?0300 hrs
Jan. 2.5 09 1.5 | 26 - 0.2
Feb. | 2.5 07 15 | 26 - 0
Mar. | 5.1 .06 210 | 26| - 0.6
Apr. 0 0.2 2.6 2.6 ~ 0
May. 0 02 - 2.6 2.6 - .0
Jun, 0] 0.1 2.6 3.1 — 0
Jul, 0 0 2.1 2.6 - ¢
Aung, 0] )] 2.1 3. - 0
Sep. 0 0 2.1 3.1 - 0
Oct. {- 25 0.5 2.1 2.1 - 0
Nov. 5.1 0.6 1.5 2.t 0
Dee, 5.1 0.7 1.5 2.1 - 0.5
Average - - 2.0 | 26 - -
Total | 22.8 5 - - )

Notes: - 1. Observations made in 5 to 25 years during the 1917 ~ 1945 period.
2. Observations made at Egyptian Standard Time,
3. Height above mean sea level-10.1 m.
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Fig. 5-1-1

Geology of the Suez Canal
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1-3 Marine Phenomena
Tide and curtent velocity are the maj(’)'l“factsof maring phenomena which should be
taken into consideration in planning the construction and operation of the Canal, |
The datum plane tradiﬁonally used, for"tida‘ll level meésurcmcnt in the Canal is the
tine marked 20 m beneath the sea surface on théﬁ base liﬁer marker wh’ich was'ihstallcd
at Suez when the Canal was constiucted by Lesseps, ' '
The‘following table shows' the tidel levels recorded at both ends of the Canal, ie.,
Port Said and Port Tewfik. | |

Table 5-1-7  Tidal Table of the Suez Canal

Unit: m
Port S_aidr - Port Tewfik
ILHW.L . 1860 19.50
LLWIL 17.40 17.00
HW.L 18.49 19.00
L.W.L 18.09 17.50

Source: Suez Canal Authority.

Table 5-1-8 Monthly Average Level of the Sucz Canal

Pori Said Port Tewfik _ Port Said | Port Tewfik
Jan. | 18013 | 183ss | e | 18,115 18,169
Feb. |© 17,993 18351 | Aug| 12,146 13,144
Mar. | 17953 18,313 Sep. | 18,120 18,097
apr. | 17956 18,319 Oct.| 18,085 | 18,197
May | 17979 18,309 Nov.| 18086 | 18,391
Jun | 18,036 18211 Dec.| 18,076 13,407

Source: Suez Canal Authority

According to the above data, the tidal range reaches 0.4 m at Port Said and 2.0 m
at Port Tewfik. The highest tictal level, called storm tide, is caused by depression and
wind sctup.,

The general tendency is that the mean level is higher at the Red Sca than at the
Mediterranean Sea, so that a feeble northward flow is gencrated and joined by the flow
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caused by tide in the whole canal.
The values of ILW.L and L.W.L at lcspccnve points along the Canal are shown in

Table 5-1-9,

Table 5-1-9 Tidal Lovels along the Suez Canal

| HWL, | LWL | Remarks

Port Sid o] 1849 | -18.09

Raz Bl Beh | 184s 18.11 15 km froni Port Said.

34 km from Pori Said 1830 | 18.14

Bi Ferdan 1833 | 1822 | G5 km from Port Said.

Ismailia ' 1830 | 1826 | Timsa Lake.

Deversoir : 18.27 ' 18.25 B North bank of Great Bitter Lake,
A 97 km from Port Said.

133 km from Port Said 18.30. | 1820 South bank of Great Bitter Lake.

Chalouf | 1843 .| U807 | 146km from Port Said.

Port Tewfik, | 1900 | 17.50

Source: Suez _Cénallﬁuthoritjt.

The above tablé indicates that the effects of tide ate Jarger in the southern region
of the Canal lying bet'wé(f,n Little Bitter Lake and Suez than in the northern canal
region, but it diminishes in Bitter Lakes, The tidal current has a maximum velocity of
30 cmfsec and 40 cmfsec in the north of Bitter Lakes ;md at Port Said, respectively.
At Suez, it has a mean velocity of 100 cm/fsec and a maximum velocity of 150 cmfsec.

Other factors to be considered are the oceanic conditions at the entrance of -fhe
Canal. o . .
At Suez, both wind and wave are very mild so that the canal construction or opera-
tion calls for no particular consideration except for tidal level and tidal current which |
ave described above. '

At Port Said, the tidal level and tidal cuﬁ‘ent pose no problems, but wind and wave
exert a large influence on the construction and operation of the Canal.

Data of wind and wave at Port Said are shown in Tables 5-1-10 ~ 5-1-11.. |
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Table 5-1-10 shows that about"83%’ of all ‘waves higlier thém 50 cri are in’ WNW ~
NNW As to waves: htghcx than’ 1 m, about 94% are in WNW NNW, . '

As to the wind, about 55% of all winds wnth a'speed of § m[scc 'md highc: are in
WNW "NW and about 58% w1th a speed of I m/scc aud hlghci are m WNW NW

The wave se up by thcsc wmds rangcs from +25 cm to +4O cm.

Thc tndal curlcnt m the v1cm1ty of thc cntrancc clnnncl of Pmt Sa:d ffows !'rom
west to eaet W1th the su1che cunent reglstermg a maxnmum specd of 60 cm!sec and

the bottom cuuent a maxlmum of 40 cm/sec ;

2. Suez Canal |
2-1 Excavation, Maintenance and Ma’nage:.neht of the Cm.\al

The Canal was opened on Novembet 17, 1869 by ‘the hands of the peoples of
foreign and Arab countries who worked laborjously over a period 10 ‘and half years and
22 days. ' - AR

The Canal has undergone as many as 10 repair works as well as ceaseless mainte-
nance works in the period: of 100 years or so after:it was firsi opened. -

For the purpose of introducing the history of the Canal, the outline of the plans
established in the past is dcscribegl beiow,togetlwr with the trend of the amount of
soil generated by the cutting and dredging .woyk.s which oceupy. the larger part of the

canal works.

(1) Bstablishment of the primary plan in 1858 _ ‘

The Supreme Works Council established the excavation plan of the Canal The
major technical data of this plan are as follows. Water dcpth & m, bottom width: 22 m,
water surface width: 58 m, plqces for vessels to pass cach other: plowded at intervals of
10 km with the width increased by 5 m over a distance of 300 ~ 500 m.

The work was started on Apnt 25, 1859 and completed on November 17, 1869,
The total amount of excavated soil was 74 million m* excluding the residual soil amount-
ing 3 million m® or so. Upon completion of this work the Canal permitted iransit of

vessels wit_h a draft of up to 5 m.

(2) Establishment of the Ist improveinnet plan in 1876 -
" 'The details of the plait were as follows. '
{1} The _lcngth of the ship exchange was increased to 1,000 m.
(2) The places of the ship exchanges were increased. '

(3) The curves were improved.
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{4) The southcfn channel (Bitter. Lakes -- Suez) was widened. -
(5) Anchorages were constructed at Port Said and Suez harbours. -

(6) Stone dykes were construcled.

(3) Dstablishment of the 2nd improvement pfan in 1884 ~ 1885

This plan was adopted by the Suez Canal International Advisory Works Commis-

sion, and aimed at providing double channels to the Canal. The estimated amount of

soil to be dreged and excavated was 107 million m® or so. But, the amount a'ctually

dredged and excavated was only 37 million m®. By the execution of this plan from
1887 to 1904, the water depth and the bottom width were increased o 9 m and 37 m

respectively, and curved sections were also improved.

(4) Establsihment of the 3rd improvenicnt plan in 1901

. )

(6)

(7)
{8)

The details of this plan were as follows.

(1) The depth was increased to 9.5 m (However,' this was changed to 10.5 m in
1906)

(2) The gradient of the underwater slope was set at less than 1 : 3.

(3) 11 ship exchange places were newly installed. '

Establishment of the 4th improvement plan in 1908
{1} ‘The depth was increased to 11 m,

(2) The bottom width at a water depth of 10 m was increased to more than 45 m.

Fstablishment of the 5th improvement plan in 1912

The contents were as follows.

(1) The depth was in_creased to 12 m.
(2} The bottom width at a water depth of 10 m was increased to morte than 60 m.

Establishient of the 6th improvement plan in 1921

Establishment of the 7th improvement plan in 1948

' The details of the plan were as follows,

(1) The depth was increased to 12.5 m.

(2) Construction of Ballah bypass was undertaken.

(3) The depth of the tanker anchorage at Timsah Lake was increased from 10 m
to 12 m. o o o

(4) Improvement of the anchorage for forming convoys at Port Said Harbour was

undertaken.
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Woild War I broke out in 1939,

(9) The 8th improvemcnt'pian in 1954
This plan was established to permil the transit of véssels of 38,000 DWT (draft 36

ft) through the Canal.

(1
(2)
(3)
(4)
(5)

Construction of Port Saidbyp’asé was undertaken,
Construction of Kabret bypass was undertaken,

The dépth was increased to 14.6 m.

The bottom width at a depth of 11 m was increased to 80 m.

The width of refuge place was increased,

After the abovementioned improvement, Compagnic Universelle du Canal Mari-
time de Suez was nationalized on July 26, 1956 and the Stiez Canal Authority was cs-

tablished,
The technical data of the Canal as of August 1956 were as follows.
(1) Length of Port Side channel ' - : 9 km
(2) Distance from Port Said lighthouse to Ismailia 78 km
(3) Distance from Ismailia to Suez Channel Entrance 83 km
(4) Sucz Channel ' 4 km
(5) Overallrlength of the route ‘_ . _ 174 km
(6) Water surface width (standard) 150 m
(7) Water surface width {(minimum) _ 120 m
(8) Distance between channel buoys | 75 m
(9) Bottom width at a water depth of 10 m (minimum) e m
(10) Maximum allowable draft : 10.67 m
(11) Sectional afea of the Canal ' 1,200 m?

(10) Revised 8th improvement plan in 1957
This plan was established to altow transit of vessels of 45,000 DWT (draft 37 ft),

and implemente_d in the 7.077 km ~ 67.000 km section and Timsah Lake — 97.850 km

section. The details were as follws.,

(b
(2)
(3)

The width of water surface was increased by an average of 30 m,
The depth was increased to 15.50 m.

Existing revetments and mooring posts were replaced by new ones,

The amount of the abovementioned improvement works was as follows.

Amount of excavated soil: 4 million m® or so, amount of dredged soil: 30 mil

lion m® or so, removal and installation of revetments: 50 ki, shifting and new
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installation of mooring posts: 252 pieces

(11) Bstablishment of a new plan in 1959 L _ ‘
‘This plan was intended to be starfed in- 1959 for attainment Of the followmg. .

ultimate objectives.

(1
)
)
)
)

)

(7

Provision of double channels over. the total length of the Canal.
Transit of 65,000 DWT class tankers (draft 45 ft)..

Improvement of pilot service and wire & radio communication facilities.
Arrangement of working crafts including dredgers. |
Expansion and improvement of manufacturing and repair facilities of
ships and machinety. _

Introduction of modern equlpments for the purpose of improving the
service.

[mprovewent of rescue services.

The following are the major objectives of the 5 vear plan which was ¢xecuted for

completion in 1963,

(1)
(2)
(3)
(4)
(5}
(6)
(7}
(8)
&)
(10)
(11)
(12)
(13}
(14

Expansion of the bottom Wldﬂl at a dcpth of Il m to 90~ 100 m.
Increase of the depth for transit of vesscls with a draft of 37 ft,
Kxpansion of the water section of the Canal.to 1850 m®.
Improvement of pilot service in Port of Suez harbour.-

New installation of tugboat bases for rescue service.

Establishment of a reseatrch centre. .

Improvement of workshop equipment at Port Fouad.

New  installation of a 25,000 fon floating dock.

Arrangement of working crafts and tugboats for rescue service,
Arrangement of fire fighting appliances.

Arrangement of buildings.

Arrangemernt of tadio equipments.

Improvement of telephone line between Port Said and Port Tewfik.

Arrangement of large capacity quay at Port Said harbour.
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Table 521  Maximum allowable Draft of Transit Vessel

Table 5-2-2 Amount of Dredged Soil of the Suez Canal (1888 ~ 1954)

Year and Month

Maximm Draft (it)

1961 | Jan.
1961 . Feb.
1961 . Apr.
1961 . May
1964 . Feb,

5.5
36

36,5
37

38

Unit: m

3

Year Annval Amount of Year Annual Amount of Year Amnual Amount of
Dredged Soil Diedged Soil Dredged Soil
1888 3,974,336 1913 9915407 1938 3,394151
g9 4,736,819 14 9.046,113 39 2,250,863
90 3,749,242 15 7,478,701 40 1,038,885
a1 3,946,658 16 5,693,111 4] 407,438
92 - 3419002 17 5,338,884 42 1,806,547
93 2,109,005 18 2,844,032 43 1,677,217
94 2,042 278 19 1,995,550 44 1,162,625
95 2,735318 20 3,434,170 45 2,040,343
96 2,620,347 21 5,321,159 46 1,831,925
97 2,919,260 22 6,884,082 47 1,763,924
98 2,440,785 23 5,507,512 48 1,754,043
99 2,669,446 24 4,949 381 49 2,145,298
1900 2,344,524 25 5,890,657 50 11,581,736
1901 2,945,408 26 5,791,699 5t 9,313,634
p 3,204,606 27 5,388,578 52 8,380,477
3 3,164,743 28 5,909,007 53 5,750,841
4 3,938,358 29 5,267,739 1954 7,223,847
-5 3,080,810 30 4,566,688 Total 304,292,054
6 5011448 31 4,267,610 1955 11,800,000 .
7 8214524 32 2,996,824 56 18,300,000
8 11,251,789 33 2,705,629 57 4,900,000
9 9,842 482 34 3,169,674 58 6,600,000
10 7,863,826 35 3418972 59 30,000,000
i 7417870 36 3,802,049 60 24,000,000
12 9,635,120 37 3,139,508
Source: “Introduction to the Sucz Canal”
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Table 5:2-3 Teend of Maintenhnce 'l'):redging_ Volume at Port _Sa'id‘ ;

Year ,Amqunt”pfl drgdgec_l Soil Yoar 'A_liloun.t_ of Drcdg'cd SOil ;{ear Amount qf dredged Soil
(thousand m>/year) (thousand m*fyear) {thousand m* fycar)
1874 180 06 | . 683 37 | 1,077
75 (40 07 LS | 38 1,958
6| 184 08 s | 39 T4
77 176 || o T 2010 40 | 0 384
78 147 10 S 1997 4] ~
79 102 ol 2,477 42 712
80 o182 12 3219 | 43 66
81 200 i3 3,745 - 44 - 578
82 193 14 2,244 45 862
83 160 15 | 1,106 46 1,016
84 | 89 16 1,266 47 -
85 163 §7 428 48 -
86 | 708 ' 18 112 49 ' -
87 158 19 37 | ) 448
88 164 20 731 51 1,359
89 151 21 1,151 52 1,214
90 361 22 1,396 53 544
91 291 23 438 54 -
92 4 24 445 ss | 246
93| 251 25 227 1 s6 1,898
94 225 26 | 436 1 s7 .-
os |- - ws 127 366 58 -
96 341 1 28 184 59 -
97 530 29 135 60 -
98 476 30 320 61 -
99 4R 3l 531 . 62 27922
1900 384 32 480 63 2,059
0l 252} 33 551 64 2,119
02 410 34 550 65 2,552
03 610 35 1427 66 2,671
o4 | 90, 36 | 1,046
05 713

Source: Suez Canal Authority . .
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(12) Trend of Construction and. Dredging .WOILI(S‘

- The Sucz Canal is an open channof excavated through a desert and lakes. There-
f01e oxcavthon and dredgmg werc tho majoz works The amount of soﬂ moved by
dreclgmg or excavation since the Canal construction was staried in 1857 is shown in
Fig 5- 2-1. As to the annual amount of (Iredgui soil, the values are known for the’
perjod f:om 1888 to 1960, and ar¢ shown in Table 5- 2—2 Further, the trend
of the nmmtenanco dredgmg volume at the Entrance Channel of Port Sald harbour,
which is important, for satlsfactory mamtenance and operation of the Canal, is shown
in Table 5-2-3 and Fig. 5-2-2,

In principle, mlprovemont works have been teamed to contractors, while mairite-
nance works have been executed directly by the hand of the Suez Canal Authority

Since local contractors have no capabillty for the required dre(lgmg work, coopera-
tion of forcign contlactors must be sought for any dredging work exceedmg the capacrty
of the Authority. _ '

However, shore works including revetments, roads, bui.'idings, etc; are execunted by

local contractors specialized in ¢ivil engineering and building.

2-2 Dimensions of the Canal .
The Suez Canal connects the Mediterranean Sea with the Red Sea. The entrances
of the Canal are Port Said on the Mediterranean Side and Port Tewflik of Sucz on the

Red Sea side.
Hrstly, the roufe of the Canal wil'i‘.bc explained, Fig. 5-2-4 show_s the Canal route,

The lengths of the routes are as follows.

e From the channel outside the Port Said harbour to Port Tewfik: 173.5 km
o From the lightbeacon to the lighthouse in the entrance of Port Said: 11.0 km
o l'rom Port Said harbour to Port Tewfik: , | : 162.5 km

For the purpose of indicating the locations of respective points along the Canal
the distances measured trom the lighthouse at Port Said harbour are adopted

The Canal passes through three lakes midways, Accordmg to the aforesald meth'od '
of indicating the positions, the Canal passes through Tlmsah Lake in the 76 km ~ 81 km,
sectlon Great Bitter Lake in the 97 km ~ 120 kun, sectlon and Little Bitter Lake in the :
120 km ~ 134 km section. R . .

Further, 3 bypasses are provided to the Cimal. The Port Said bypass is betwoen the
. points 50 km ~ 62 km, and the K'abrot bypass between the points [14 km ~ 123 ¥m. -
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At Port;,Said,_;thé Entrance Channel of ai)_i)ut [1km long éxténdé fincarly ‘in the- |
NE direction, - Here, the effeci of wind and wavc'coiﬁing' from WNW ~ NNW is signifié- :
ant, so.that the westcln breakwater (2.8 ki, submelged at the head) is mstalled practi-
cally parallel to the Entrance. Channel, Fulther the castcm blGﬂkW‘ltel of I 8 km long
is installed on the castern side of the Entrance C!mnnel for the purpose of assurmg the
space to form CONvoys. '

The. convoys going southwmd are formed at this harbour. Therefore the greater
part of the harbour area is used for this purpose. Mooring buoys for 38 berths are pro-
vided, and slnps‘ are moored by the buoys and anchors 4t 9 of thc 38 berthes, white they
are moored to face the Canal axis at ali other beithes.

The Canal is bent about 45° agamst the Entr'mcc Channcl at Port Said harbour and
goes southward strcughtiy

Midways, the Port Said bypass bmnches at the points 3 km ~ 7 km. Aftet that,
however, the Canal goes directly “southward through the marshy area of Lake Menzala
till the point of SO ki is reached. At the points 50 km ~ 62 km, the rouie changes the
direction slightly castward. T_he Ballah bypass exists in this section. The first southbound _
convoy waits in the western channel of this bypass until the northbound flect pasées‘ by.
At the point of 62 km, the route turns again westward till it reaches Timsah Lake. El
Ferdan railway bridge crosses the Canal at thc point of 68 km. '

Ismailia, the centre ‘of the Canal operation, is situated on the west coast of Timsah
Lake, and the Canal Authority’s headquarters faces this lake. At about the centre of
the lake, the route turns east by about 90° and increase in width. An an'chorage'is pro-
v1ded in the estern end of the lake, '

—After leaving Timsah Lake, the route leads to Bitter Lakes orossmg it in the 97 km
~ 134 kin section. Great Bitter Lake has North Anchorage and South Anchorage. The
southbound convoy No. 2 waits in South Anchorage until the northbound convoy enters
Bitter Lakes, and theli sails for Suez through Kabret by-pass.

After the 134 km point, the Canal takes a siraight southward course, turning west-
ward by about 45° ‘at*158 km point and passiig Port Tewfik, and then reaches the Red
Sea.: . . L - B : : .

Fig. 5-2-3 shows the typicat cross-section of the Canal. ‘As seen in this figure, the
Canal has a water depth of 15 Om,a channel width of’ .193 m, atid a slope grade of 1/4,
However, the channel w:th ata depth of TT'm (whlch is adopted by the Sucz Canal

Authority) is 89 m.

7 ——57—— o



Both the water dépth'éhd the s'ldp‘e‘_ grade very largely over the entire length of the
Canal, the former ranging from 13.5 to 16.0 mand. the latter from:1/4 t0'1/25.: The
slope grade is 1/4 in the northun part: whiére the soil is loose ‘and: soft bt mnges from: -
1/3 to 1/25 in the southern part where the soil condition 1mploves h '

Wes S East
H )
| . T R E
i . ——mmn | |
! e ] o
e S S = L S BRI S
! P -1 ot R
Max  Droughl MWel cross  seclion oreq
Source: “Introduction to the Suez Caual ? aglt ‘ _ 1,800 "

Plg 523 I‘yp;ca] Cross- section (30 km pomt)

2-3 Suez Canal after Middle East War ,

After the outbreak of the Fourth Middle East W"ll’ on Octobm 16, 1973, Egyptlan -
and Israeli troops stood vis-a-vis on the banks of the Suez Canal, cngagmgxm.repgt;twe,‘ o
and fierce offensive as well as defensive operations. As a result, the Canal and towns - .
along it were afflicted with heavy war damages. _ _ ,

Through the cooperation of the Suez Canal Authotity, the team was given the op-
portunity to visit the Swez Canal and its vicinities and observe ,ti;e destruction of war
~and laborious restoration effort of 'ti_lle_.Egypt'ian, people. _'I_)uring this visit, which is 'b;ief»
ed below, the team was deeply impressedby the ¢laborate cffort exerted jointly by the .
Authority and Egyptian people for early reopening of the Canal,

In Port Said, one of the Auihority’s woxkshops is focated. This wo:kshop is the .
centre of the Authority’s shipbuilding, machine manufacturing and repair activitics, ,and
many private factories affifiated ‘with 'th_e Authority arc;fgund, in ,it_é proximity, These.
facilities were the target of attack by Israeli ground and air forces. However, it was not. .
possible to see the extent of their destmctlon ‘because ﬁle team smled on the Canal in a
motor launch w1thout landing at Port Fouad, . . Gl o SR

At Port [Fouad whwh is at the northern cnd of i’oﬂ Said bypass the team observed
the landed remains of a sunken vessel and a Greek floating crane moored nearby which . .

seemed to have engaged in the salvage of the vessel.
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The watel mld oil’ supplymg fac:htles on the’ Poxt Sald s:de were dlso* dcstaoycd
The gwater part of the-oil tanks w:th a: capacxty of about 30 thousand tons were com- .
pietely damaged.: R , ' o ERRRE

Resndentlal and shoppmg distrlcts in Port Saxd weze not so heavnly dmnaged as those
in Ismailia and Suez, except for some buildings along the Canal.~ '

Port Saui and- lsmaxia are tinked by two roads (Treaty Road and the Authox lty $ CX-
clusive road) and by,a-rallway. A road brldge- c_onstruoted ofr the route’ of Treaty Road ©
at the entrance of Port Said was completely destroyed during the w_ér_, but it was noted
that restoration work was in smoo'th-prqg_rbss.. The. Authority’s exclusive road and thie
railway, which run-on the ‘west side of the,eﬁlbankmént'aibng_th‘é Canalj'we.rc'al'so coni-
pletely destructed. - The team found that rails had beeﬁ stripped off in some sections.

_Treaty Road, which leads southward -from Port Said to Ismailia along the. western
coast of the Canal, runs throug'h’.‘the ma rshy--afea of Lake Menzala.

“This road was completely restored to its origimﬂ pavéd-conditio’n, with Lake Men-
zala extending on its west.  Between the east side: of Treaty Road and the Canal, there
extends 2 marshy area ranging from 50 to 100 in width, In this marshy area,'tliere
were many hollows created by cannon balls and bombs and they were as large as § to
20 m in diameter. - '

5:to 20 m high bunkers built by Egyptian and Israeli troops were found stretching
far along both banks of the Canal. ' '

Town of Qanta_ra-whelc one of the important signal stations is located was totally
demolished, with heaps of st'oﬁes and rubbles scattered all over leaving no place for man
to live, - The team noted that some people who had evacuated the town was living in
shelfer tents in the marshy zone with nothing spread on the ground.”

- There used to be a ferry base at Qantara for railway connectlon between Afvican
side and Asian side. The Authority’ staff explained that the fe_r'r'iz base buildings on both
sides war -destroyed and there were no means to cross the Canal to the Asian side.

[smailia’s wer damage' was heavier than in any other cities. Since it was one of the
most beatiful cifties in Egypt, its destruction presented a 'sharp and gloomy contrast to
what the -city: once used ._to be.  On enterinig the city, the team: found nothing but stones
and rubbles and- discovered tllfit-thel'e--Were virtually no buildings which escaped the
[sraeli attack. -Walls of a!l'n‘esidentiai houses had budlet marks, su'g'g_es;ting’ fierce street
batties that had takén- place i_n'tlie city. - - e

The Authority’s -liOSpital»C(')nstr_ucted along the Canal was also attacked and its

function was completely suspended.



_ Tlncc water towers found on'a sma[l hr!l wore. dISO bombed and not in serviceable’
con(htron However, the Authox lty $ Centlal Admmlsti ation bmldmg which faces T:meah

Lake was not afflicted with any scrvere damage, and it appeated that all the mlportant

documents and materials had been transferred to safe places just. before the war.

The Authouty s enthusiastic cffont for: rcopcumg the Canal was mamfcsted in the *
accelerated progress of repair of - buildings and lelocatlon cmd arlfmgement of documcnts
and mateiials. This feverish restoration effort was also cbserved at the Authority’s Re-
search Centre where the rearrangment of hbonatoucs was pushed forward at A l‘apld pace -
and the test equipment &nd apparatuses wete returned 'md placed in orlgmal positions.

The team sailed on Timsah Lake in a launch to inspect the Canal and Ismailia. In
the lake, an American freighter (approx. 50,000 DWT) and a Freich warship which had
engaged in the sweeping work were observed, and remains of some. ten pusher barges
were found in a nuniber of places on the coast. A ‘burnt dledger was found mooréd to .
the berth of the Authority’s workshop on the coast of Timsah Lake, In the neighbour-
hood of this workshop, bunkers were found on the Asian side revetmient of the Canal -
with mooring posts completely buiied in them. . _ _ .

As the team left Ismailia and proceeded south for Suez, the bunkers became. h.igher -
than in other districts and their height ranged fomj 15 to 20 m. Seeing these: bunkers, .
the team felt that the Canal had probably been silted with sand falling down when they
were built. In some place, revetment and bunkers were found broken: -

Nevertheless, restoration work was actively going on in other places where salvage
. boats were inj_active operation and earth-moving machines such as clamshell bulldozérs :
and back-hoes were busy in removing bunkers. It a_ppéan'ed,- however; that manual la-
bour was by far the most powerful means of restoration.- 7 '

In the Ismailia — Suez section, the team plocecdcd dlong the (,anal but could reach
only as far as midway in Bitter Lakes. .

The signal station at Toussoum situated at the 87 km. pomt was not. completely
destroyed, . In Bitter Lakes, about fwe foreign vessels were . found locked up in the: Cdnal. _

‘From Bitter Lakes on, the tcam. took an-overland route through the desert.

in- Suez, the tcam was astomshed at the_awful war-calamities. The cxty:had c_om- :
~ pletely disappc_ared,,leaving-nothing'_but r’emainé 'o__f taﬁks a_nd_ buildiilgs. “Holes és.largc o

~as 5 m in diameter were l'ound..in:boihbe(_f'bliildiilgs. "Eéstruéﬁmi‘qf war was dreadful .
specially ‘in the area along the C.;u'nf- The oﬂ plﬁxité aﬁd fertilizer plants'in Port‘ibrahim'-f
were damaged heavily, and so . wero the Authonty 8 Sue:' Ofﬁce and Workshop which

were located along the Canal. However, machmely and eqtupmcnt _mcludn_lg machme '
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tools were not d'mmgcd because they had been transfened to safc phces thn thc
team visited Sucz, machines were bemg brought back to pl’mts and wmstalled “In thesc
© plants as'well as jn the. tcmporary Suez Office of the Authorxty, the team was deeply
| impressed by the brlght attitude of the people engaged in thc rcstorat;on work in great
spmts and high hopes for future ; i
© While seeing mund Port Tewf:k thc team obscwcd two pllgnmage ve >fs of about
3,000 gross tons mooncd to the quay and was remmded of a. newspaper leport that
“three p]lgumagc veescls passed thic Suez Canal for the erst tlmc 1ftei its closure” which
the te'nm had l'e‘ld one wcck beforc its dcpalturc ‘ : _ s '
As descrlbed above, the Canal and its v1cm1ty weic consldelably d'unaged but thc
team is happy to note. here that both the Authority md the bgyptlan pcople are cnthu« :
siastilly and happily cngaged m the restoratlon of war- (hmftged facilities m full hopes
for carly reopemng of the Canal, , ' : '
The restoration work will- enter into the stage of full operatlon in thc nonths to
come, - : L C
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-3, Unhzatlon of the C’lnal

T30 Transit Vessels. T AR
| ’I‘ables 5-3-1 through 5:3:0. show the utlhzation status of the Suez C'mal by the

number. and net tonnage of transit vesscla aud amount of c1rgoes reglstered during the--v. *

Lo

_' pcuod from the Canal f natlonah?at:on on July 26, 1956 to 1965

“Table §-3-1 ' Number of Transits, Net Tonage & Goods Teaffic

Year Nlag}ber _N_‘lﬁ‘(:‘c\r.fg:sglsﬂ?_seé “Nc't" : (}oods i Dlrections
o "'I‘ran'sits Tétike;' _.Othe} 'Ionnage.- 'Tr?fflc South North |
g e : Vessels - Bouid Bouind: |-
(000 tons)| (000 tons) | |
1957 | 10,958 ~ - 89911 | 81,323 | 14,104 | 67,219
1958 | 17,842 | 9,588 |:.8,254 | 154479 | 139373 | 24,943 | 114,430
1959 | 17,731 | 9211 | 8,520 | 163,386 | 148,254 | 26,505 | 121,749
1960 | 18,734 | 9755 | 8979 | 185322 | 168,883 | 29253 | 139,630
1961 | 18,148 | 9,125 | 9,023 | 187,059 | 172,394 | 32,795 | 139,599
1962 | 18,518 - e 197,837 | 182397 | 31207 | 151,190
1963 | 19,146 | 9,656 | 9,490 | 210498 | 193,532 | 34,050 | 159,482
1964 | 19943 | 9766 | 10,177 | 227,991 | 210981 | 38,518 | 172463
1965 | 20,280 | 9,663 | 10,626 | 246817 | 225442 | 42,001 | 183,441

Source:

Suez Canal Authority
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- Hable ‘s’:‘s_‘.a’-'-“ﬁaﬁy ;ia;é;é.‘*g@Nf:;-aiasf&'ﬁﬁ&f&imagﬁi Traisiting Vessels .

—

Year’

- Trangits - [
VY Tanker

_N'umb‘er'of,, g

- _N_u_mbcis of Classes oI‘
Vcs_s_eis_

O'the‘r‘_.:m{: IESERHE
. Vessels

. ,.i_-'gN;.Qt_ | -. :
- Teonnage -

Distribution of _Vesséls

3 Tankcr

o 'Bs;ith Tonnage

: bt!lcr

- Vessels

1957

1958
1959
1960
1961
1962
1963
1964
1965

48.6

466
489

512
49,7
50,7
325 - -
545
55.6

9557

363
252
LT
250
258°
26.5
26.7
26.5

26
234
24.5
4.7

249

20 |
278 |
29.1

Cana R |
7423000 [
448,000
506,000 |
512,000 |
S 542,000
577,000 [
623,000,
676,000

(000 tons}
‘275,000

313,000
362,000
364,000
390,000
417,000
454,000
502,000

295,000

(000 tons)
118,000

128,000

135,000

- 144,000

148,000
{52,000
160,000
169,000 |
174,000

Source: Suez Canal Authority.... .., -

Table S 3-3 Anmlal Number of Trans:ts of Tankers by Dxrectmn

Condition .

a : South B()und

* North Bound :

'I‘olal

1964 '{:1:965 1964

1965

1964 ]965

loade}d

- ’1‘otal: _

- In Ballast ‘:‘ :

528 | . 668
4,382 | 4,233
4910 [ 4,901

4,61_5. _
181
4,856

4,504
528
4,762

5,172
4,491
9,663

5_ ’2.03 i
4,563,
9,766

" Source: Sitez Canal Authority



- Tuble $3.4  Average Load of Off Products per Loaded Tanker

S LoadedTanker

“Year | ."Nét__t_h Botnd - [ South Bou'nfd*"";f
1957 | 19,228 (ons) | . - 8,643 (tons)
1958 {20734 0 |0 iodle
| 19597 < 22,900 S 1164

1960 | 24606 15,187 e
fotoer | - 2ss94 | G 17ear e
1962 | 27,454 . C 17268
101963 | 28880 17,216
1964 | 31360 16,674
1965 | . 34,953 L 16934

- Soutce:  Suez Canal Authority

Table 5-3-5  Annual Number of Transiting Tankers by
Dead Weight (1965)

South — North North — South
Dead Weight Number Number -

. - In Ballast. | ‘Loaded .| -In Ballast Loaded

wiol2000 | o | s m | s
12,001~14000 | . 39 L 48| 26 | 119
14001~16000 | a2 | e | e | 30
16001~18,000 | 26 ‘| 300 [ 192 | s
18,001~20000 | 20 |° 283 | a3 ] ¢ 6s
20001~22000 | 13 |38 | 16 | m
22,001 ~ 26,000 36 | 138 | o8 | 115
26,001 ~ 30,000 3| 175 169 10
30,001 ~ 34,000 5. | s8 468 2
34,001 ~ 38,000 14 470 431 43
38,001 ~ 42,000 - 396 | 390 !
42,001 ~ 46,000 - | e 296 | s
46,001 ~ 50,000 417 413 11
50,001 ~ 55,000. 412 | 438 s
55,001 ~ 60,000 306 38 | -
over - 60,000 - 321 - 490 2

LS TR

Total 258 | 4504 4233 668"



'l‘al)le S-3'6 'I'ransntmg Vessels, by Flag
( 1964 1965)

954 R E [TRa :_,ei | 1965 .

Pk Pmpomon of th i L Proportnon of th
Flag = Tonnage, i Total ..... Flag Tonnagc [0 Total

' o ’l‘ransmng Transnmg:_’_ :

etk | 195% | piberiah SENLY S
‘Liberlan 1., - 164% | Britsh C168% ol

“Norwegian | " 13.1% | Norweglan 1| 1s2g% | |
F;rench : '-69%' | French 6.5%

Hafian | '_ 6.7% - Ita_i_iahn 5.8%
Greek- | 56% | Greek - 5.1%

Duteh © 50%  |Duteh 39%

“German (Fed) - 37% - | Ruisian 3.5%

USA 33% | German (Fed) 3.3%
Swedish L _3.3%: . "Pﬁhaménian Lo 3.0%

' Panamaman g 3.0% | usa: " | S 28%1
Russian - | 27% ;Swedlsh RERESES | . 2.8%
Danish L 27% ‘Da_im_sh_ T R YT

' Spanish ‘ ' S : 8 1.4% | Spanish* ' Y 2%,:__'.

_'-ln&ignf: e S Y l%. S Jépanese f.g_:i 2%
Gihers 5.6% | Others 6.9%

“Fotal <. 100 % Total 100 %,

Souree:, Sl.xez:i(:?an;il Authority '

© 32 Sailing Method ‘ : o

All vesscls transntmg the Canal are formed mto south- zmd north bound convoys at
Port Said and Suez, respeutlvely B ¥ -

. Fi ig.. 5-3-1 shows the salling dtagr'}m of convoys sytcm
Sdl] from Port. Sald twme a day at 0700 hts and 2300 hrs.. Among the vessels of each
northbound convoy whlch icavcs Port of Suez at 0500 lm every day, top transnt puo-
Tty 1s gwen to tankgzrs foliowed by cargo vesseEs an(l passengcr steamers.
| Dlstance between convoys 'md speed are. 1estucted as foliows for the sakc of sail-

'l;he‘:s.outh.b'oim'd (E::dl'i.*oys"'

:.:'i{",’i'i‘ ;' ..!:.,“"

jng sqfety
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Tabre' 5-3.7 .-_Di_s'taiicé:b,éﬁkééti Coiwdys"-‘ént{ Speed

I

IR Ilitérﬁal T
Tyge of Vessel - e

- (Time) (Distance)

Speed

GasFree Tnkers & “$ min. 1000
General Gargo vessels . : R
Smalf Tankers

(Up to 18 thousand DWT):

n e

H
A

| 10.min. 2000 m

| 13 kinfh, but restricted
{110 12 km/h between Little |
Bitter I,ak'{? and Suoz, . ... |-

Large Tankers o _ it
(Bxcceding 18 thousarid DWT) lOmm 3500-“‘.‘\ ;

ARAB REPUBLIC E .
CANAL AUTHORTY o : L

3 ]
SIOURS | %_r‘g T

EL CaP
KANTARA
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Pem '
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_ The notthbound convoy generalty salls from fauey to Port Sand wsthout stoppmg on’ 'f;_;'
) the way, and the tlme requned for: tmnsnt is app:ox:fnatety 15 hours : e
| On the ether hand the t‘lrst southbound CoONvoy whleh leaves Port Sald at O?OO hm ‘

ﬁ "stops m the westem channel of Batiah Bypass Ioeated 52 km fnom Port Sald stays thers. :

~until - the not thbound co:woy passes by, starts satlmg agam for Suez aftei the last vessel '
of the northbound convoy passes the 60 km pomt from Port S'ud The convoy wh1c11

~ clears Part. Said at 2, 300 hrs; proeceds to the: south anehozage of Great Bltter Lake, i
Cand likew1se stays. there until- the no;thbound convoy: passes by When the fast vesse]

of the noathbound CONvVoy . enters Great Bntter Lake, the southbound convoy SallS fxom

Kabret Bypass and- pxoceeds to Sucz

The entire Cfmal is dwzded into foux seet:ons ie.; Port Said area, Port Smd ~ Is-
_maiha, [sma]ha ~ Port Tewﬁk zmd Port Tewﬁk Suez Guif, The pllots take turns at Tnn-
sah Lake in. the Canal ' L _

The ’I‘ransnt Control Offlee of the Suez Canal Authouty at Isamarlla recelves from
mihute to mmu_te repo_l_t oh the transit conditions of eonvoys from-th_e eleven signal sta-
tions established at intervals of about 10 kfn:_alo:ig the Canal. The offjee.prepares a daily
transit chart so as to be able to issue proper i:lstttlctio'ns'in'casc; any accident such as strand-

ing or collision arises.

3.3° Utilizatioit of Water Surface _ .
Utilization’ status of the water aréas of the Suez (,anl is bneﬂy mtrodueed beiow

330 Port Sfud Hatbour _

This harbour was completed in time w1th the opemng of the Canal and has since
been developed thh the Canal Although it 1s under the jl!llSdlCthIl oi‘ the Sue? Canal
AllﬂlOl’lly, il its, fae:litnes are Icascd to government ot‘fices and prwate ongamzatlons eX-

. cept for those requlred for transnt semces A plan of tlns harbour is shown in Fig. 5 3-2:

The harbours main’ funct:on 1s to provde smooth trans;t semces but it also exh:bts'
thc multlple funetlon of a commerenl nuhtaly, bunker and flshmg port In a(ldltlon
the harbour 13 desngnated as a free port atea. _ _ '

i The greatel part of the harbour: area is allocated to the formatton of convoys, and .
.thele are a total of 31 bexths for accommodatmg vessels of various s17es A 1,750 m
' long whazf has been buﬁt recently WhClC ten vessels of a lt)»metcr draft can be moored ;
Canda moblle crane is mstalled for loadmg and unlmdmg of cargoes Port Said Har bour

L 6;"9'}*7. e



' ranks among the. most 1mpottant hal bours in. the country Thc New Port Sald Bypass_.
s p]anned to be bullt to the cast: of Poxt Fouad undcn thc Second. Extcnsion Pro_lect ;o

.v-f":- i
ARV

'332 Port I‘ouad f': 1_; B .';ﬂ e _
'_ - At-Port Fov.nd locatcd on the oppomte bank of Po:t Said;: thclc is a smpyald ca-i.: S
g 'pable of bu;ldmg vessels of: (hffe:ent kmds such as cango vessc!s rangmg m gross tonnage
~ from 4,000 to 6,000 tonsiand tankcls of 12. 000 18, OOO DWT. The “shipyard is plo-:-g_

vided with-a 25, 000 ton floating dock; “Bl Nas:, whlch is capable of unde1 taking - &
| pcnodscal and as well as cmcrgcncy repair ot‘ various: types of ships of up to $S 000

g 035 tons.’

~Table 5-3-8 Record of Past QOperation of Port. Fouad Shipyard .. 1

. ¢

-

1963 ¢ '1964'-- 196S

.Nu.mbcf:of\fessels R R S S 259 86 e
L“(F}ro_SSEToﬁnagc (Ton) | ~750,000- (- 637,000 | 702,000:| . oo

S_.(;u ree:- Sucz Canal Authority,

3-3-3  Ferry Boat B'tse _ _

~ ‘There are four ferry boat bases to cross the Canal. They are located at-Port Jaid, .,
Qantana 'llmsah and Shallufa and adlmmstened by the Suez Canal Authouty The:lar-
gest of these is the one at Port Sfud where two f:,rry boats are put in plymg service

every five minutes.

T

3-3-4 Ismallm _ . .
Ismalha is sntuatcd on the nonthwcstem shore of Tlmsah Lake approxlmatcly at

the cenne of the Sue7 Canal. Thc Central Admmnstmtmn of the Canal is located here o
_ P:lots who boaul the tmnsn vesscfs take their shlft at thls pomt The Canal Authorlty
~at Ismalha has a small excluswe workqhop and a llftmg shpway wnth a capacxty of l 422

LRI P i RS ETEN g [N ‘5 !e'.

tons.

o 3-3-5 Port of Suez. o _ , G _
Port of Suez cons;sts of Mmakeb P01t I‘ewﬁk Port Ibrahlm Petloleum Basm, At -
- taqa an(l Adablya Of these Mmakeb an(l I’ort Tewfik alonc are under the control of !

RN Ui (RS SR R A b TIRNEIRRTIEE
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Sucz Canal Authorlty and ‘l|l others are placcd under the jurlsdmon of the Mmmt:y of

Port and nghtmg

D) Malakcb
Mamkcb Ioc'ztc(l on the Asian side of the Canal entrance, is a wharl built by thc

British Navy for military purposes when the Canal was managed by the Compagnic Um—
verselle du Canal Maritime de Suez. At present, it is placed wnder the control of the
Sucz Canal 'Authority and used for berthing passenger boats. It has a total length of

about 930 m and a water depth of 8.4 m.

(2) Port Tewfik

This: is a small crafts basin belonging to a workshop of the Suez Canal Authority
and has a water dépth of 5 m. A branch office of the Canal Authority, a signal
station, afld. a radio station which only handles communications regarding transit vessels

arc located at this poi't.

3 Port. Ibrahim _
This is best equipped basin for small crafts and has a depth of 9.5 m. The quay-
wall has d water depth of 9.5 i and a length of about 350 m. Other parts of the whar.
are used for moonng small vessels and have a depth of 5 m. There are installed three
moblle Crancs with 2 maximum lifting capacity of 35 tons for loading and unloading of

cargoes. This por{ is administered by the government.

(4) Pctrdleum Basin
This b'tsm is situated inside the western breakwater of Port [brahim. There are
faid five submaring pipes through which petroleum is delivered (o the refinery. The

water depth of the channc! and basin is ¢ m. Sheli, Callex, Falcom and Governmental

have their factories here,

{5} Attaqa .
This is a port for the exclusive purpose of shipping stone materials from Mt. Attaqa
and a simple loading facility is located at two jettics. Transportation of stones from

Attaga quarry to the port is done by dump trucks. There is a wharf of about 200 m

with a 5 m water (}epth. Behind the port, there is a railway siding.

(6) Adabiya .
This is a naval port having six level ruffing cranes. There are occasions that a com-

mercial vessel is permitted fo nsé this port for certain special cargo.
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'Fig. 5-3-4  Anchorage Positions at Port of Suez

4.  Outstanding Problem

The foregoing is a summary of the current status of the Canal. The prevailing
problem is that there has been conducted no precise investigation on the degree of war
damages and plans for restoration. Buildings of workshops and offices are being restos-
ed, but investigations of sand deposit in the fairway, amount of sand {furbidity, and
damages of revetment have not yet been undertaken. In addition, various survey data
still remain where they were transferred during the war and it is said some of them were
lost. '

When the reopening of the Canal is completed, more attention can be given to re-
cords and documents. Therefore, it is considercd that a little more time is required be-

forc embarking on the investigations and reconsolidation of data.
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The “Suez” Actively Participating in the Canal Extension Work

3

Cutter Head of the “Suez’
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V1. SUEZ CANAL AUTHORITY



‘‘‘‘‘

I. Hlstmy and Orgam?atlon
1-1 History _

Since it was opened on November 17, 1869, the Suez Canal was mamgcd for -
almost a century by “Compagnie Umvenscllc du Cdnal \/larltlme de Sucz wh:ch W’iS‘
f‘ormed by Fcr(imand dc Lcsseps a Frenchman who acted as the major pnomotcl of the
canal constiuctlon - '

However, after the rcvolutlon whcn thc United Stdtes and the Umted ng(lom
w1thdrcw their plOlnlSC to prov:de the construction fund of Aswan ngh D'zm in 1956
the Egyptian govex nment declaxed the n'monahmtlon of thc (,’mal on July 26 of the _
same year to raise the dam construction fund. At that time, the govcmmcnt issued the "
“Decree Law l'ospect_ing ‘the Nationalization of Compagnie Universelle du Canal Martime
de Suez (Decrce Law No. 285 of 1956)”. ‘Thereafter, the Canal was placed under the
jurisdiction of the Suez Canal Authority which was established in accordance with the
provisions of the “Decree Law respecting the Statutcs of the Suez Canal Authority
(Decree Law No. 146 of 1956)" put into effect in July 1957. {In the follewing pqgés
the Suez Canal-Authority may sometimes be referred to as " S.C:A.”) According to the
Nahonahzatlon law S.C.A is defined as follows. : . .

“The management of the Suez Canal Authority shall be undei takcn by an indepen-
dent organization which shall be a Juml:cal person belonging to the Ministry of Com-
merce. ‘The said organization shall be established by a decnee issucd by the Pr eSJdent of
the Republic and shall retain all Jlghts fequired for the nnnagement of the Canal with-
out being bound by governmental regulations. The organization shall have the nuicpen-
dent budget which shall be prepared on the same principles as applied to. any commer
cial enterprises. Provided, however, that the balance sheet covering each fiscal year
shalt be subject to the auditing by the gover nment

As is clear' from the above definition, S.C.A. is an mdependent lf.,gal enterp: ise hay-
mg its own budget, and is free from most of govermnent reguhtlons whlch are 'u:-pllcd
to public and private enlerprises. However, -its annual budget must be checked by the
Ministry of Finance and the Ministry of Planning and must further be approved by the
Presidential Dereree. The management of S.C.A. is conducted by the Board of Dirce-
tors (consisting of a Chairman and cight directors) and the Chairman appointcd by the

President and serving concurrently as the Managing Director.
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Within the framework of the govermment organization, SCA is placed under the
supervision of the Minister of State for Cabinet Affairs, a member of the Dict. The
team was informed, however, that S.C.A. is usually placed undcl thc hrect contro! and .

eupelvmon of the Prime Munster {Sec Rcfclcnccs)

1-2 Orgmuntlon o _ _ J . BT
The hmdqualtcls of S C A is lo:,ated m thc cxty of Ismalha sntuatcd at the centre L

of the (‘aml, and ha% branch offlces at P01t Smd 'md Pozt Tewfik whnch 'ire in charge

of ficld busmess and <;clwcc:s S, C A also has a llalson offlce in Calro whlch 1s respon-

sible fo: pubhc lchtlons afﬂms _ T
01gamzat|0n of S C. A.is buefly nlluslzated in Flg 6-1- . Responsibjlit‘_ics‘qf_ cach

depaltment of S C.A. are as follows

(a) Planning and l'*‘ollo,w~up Departiment — Preparation of lohg-range: plans concerhing
the Canal and S.C.A. as w"e!_l as overall after-care of business conducted by ¢ach de-

pattmcnt.
(b) Engineei_'ing Department — Tech:iical r.e'searcll,= desjg'l.l, pfannring and dredging.
(¢} Administralive Departmnet — General, financial and personnel affairs and welfare. .

(d) Workshops Dcpartmnct — Repair and renewal of ﬂodting eclluipmc'nt repair of vos-
‘sels, and shlpbmldmg Has factm ies at Pmt Tewka Ismailia, and Port Fouad

(Main factoxy - PO:t Said).

(c) .Proom'e_mcnt ‘_D_epartme_ntk—..Procu,rement of materials and machinery, and-manage-

ment of stores.

(f) Transit Department — Administration and control of transit through the Canal and

communication.

(g) Affiliated Companies Department - Management and control of related enterprises

and flaclories pléced under the sapetvision of S.C.A,

(h) Works Department -~ Maintenance of the Canal; and é_xecutidn of all projects.
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Besides the above cight dcpdrtmcuts there are icgal pablic lclanom and tcchmcal
- offices which report (Iucctly to the M'magmg Director.

Each department fras an accounting section and a pcxsonncl scctlon, and its activi-
ties are mdcpandont within the sphcrc of its budget. Thercefore, inter- dcpartmental com-
mummtxon andl coou!nntlon has tluls far bcen msufﬁclent, and this has often given rise
to variots: pioblcms thn the’ mo;ganmatlon of’ S.C.A. was cffected in 1974, the task
of coo:dmatm;:, all dep‘ntmcn{s was ass:gned to the I*ollow -Up Division of thc Planning

Department,

1-3 Number of Personnel .

S.C.A. has a staff of 1,800 men and 9 ,800 | abonrens Table 6-1-1 ~ 2 shows the
 number of personnel (both staff niembers and labourcls) asmgned to each departmcnt'.

Aften the nationalimtlon of 1956, more than 400 British and French engineers and
pllots who had held impor tant posts it Compagme Umvcieellc du Canal M’armmc de
Sucz,‘ left Egypt. The technical vacancy thus created was filled _by Egypt:a_n engineers
who had been serving in the goverimen! and army.: Thcse chgineers have been enthusias-
ticall'j.:r discharging their dutics, and it is now often said that S.C.A. has outstripped all
government offices in the number and caqunhty of engineers, | ‘

Dmmg the closed period of the Canal, most of 8.C.A. staff engaged in vauous kinds
of public works (irrigation works in palt:culm) in and outside Egypt. Pliots and tug-mas-
ters ‘;Vent out of the qéuﬂtry to work: in other Middle Eastern countties such as Kuw.ait
and Syria as well as.in African countries like Tanzania and Lybia. They even advanced
fo ASi-an districts including Héng Kong.. Now that the Canal reopening work is in
stooth progress, they are refurning home. - _

'Ihe seven-year pulocl during which the Canal was close(l has scen conspicuous matn-
mothization trend of tankers and marked technical progress. T'o cope with this new trend,
S.C.A. will be required to increase the number of its peréonne] and give them suitable

training.
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| Table 6- 12 Number of Labourers by i)eparhiient, S.C.A. (As at December 1974)

Unit: peifson :

Cavouwer | Labower | Ordinery | .Tota'l
Planning Dept. 22 14 617 753
Engiu%erin{; Iﬁ;;)t. 774 1,041 | 432 é,247
Administrative Depl. 86 60 182 ._ 328
‘Fransit Dept. 357 849 | 134 ;,340
Workshops Dept. 1,329 1,133 202 2,664
Procurement Dept. 97 80 251 428
Works Dept. 622 | 484 944 - 2,050
Legal Qfﬁce — — 2 2
Affiliated Companies - — 5 5
Dept.
3,287 3,761 2,765 9817

Notes:  Est Class — Most skilled workers.

Ordinary — Office hoy, elc.

Source: Suez Canal Authority.
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2. Canal Operation and Management
2-1 - Canal -Management SR . : L :

S.C. A s main function is to undcxtake the ilansﬂ; management in confomuty to: the "
Rutles of Navigation (the latest Rules, before the closure was the one issued in Decem: :
ber 1964) and to carry out h_]aiﬁt:cnanceraml .im'pr_ov'cn_lcnt works of the Canal a_od ports .
and harbours. . | - | ' - ‘

Vessels transiting the Canal are’ grouped into southbound and northbound conv‘o'ys
at Port Said and Suez under the instruction of 8.C.A. st'aff (i ¢., port and harboﬁf of- |
ficers, pllots 31gnallmg offlcels etc) in’ accmdance with the Rulos of Navngatnon and the
Sa:lmg St,hcdule of (‘Onvoys System estabhshed by S. C A. These vessels must have a
pilot aboard in ports and in the Canal. The mvngatlon of the CONVOys is controlled by
Ismailia Navigatioh Control Office which receives navagatlon data from the 12 sngnal sta-
tions established along the Canal.

Dredging constitutes the greater part of the Canal. maintenance work. S.C.A. is also
responsible for-pro.tectioh ‘of bulkheads and jetties, alignment of signals and fiags,- and
mainienance of working crafts and fugboats. To carry out these works smoothly, S.C.A.

has its own dredgers and workshops.

2 2 Relate(l Works
Another important work is the managcmcnt of Port Sald This port was construct-
ed when the Canal was opcncd and has since shared developn‘:ent and progress with the
Canal. Becausc of its close lclatlonshnp wnth the nawgatlon control in the Canal, Port
Said 'm(l the Canal have been mamge(i as an mtcglatcd whole since the days of Com-
pagnie Umversello du Canal Maritime de Suez ' _
Additional and incidental works which S.C.A. carries out in the canal zone include

the following.

(1) Management of Port Tewfik
Port Tewfik constitutes a part of Port of Sucz and has been used chiefly as a

basin for small crafts of S.C.A.’s workshep.

(2) ‘Water Supply ‘

S.C. A undent'tkos control and managcmcnt of waterworks of Port Said, Ismailia and
Suez. Water source is thc Nile. Waler is led for a distance of about 200 ki from the
nelghboulhood of (‘ano tlnough the sweet watcl canal which is under the jurisdiction

of the governmcnt
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(3) Bducational Facilitics -

For the purpose of providing education for the childrcn'ofité"staf f; S.C.A. owhs
and runs riurseries, kindergardens, primary schools, and junior high schools in the above-
mentioned ‘three citics. Promotion of compuisory educatioti is one of the inmportant

| poticies enforced by the governmeni, and ‘these schools 'wére_opencd immediately after

the rchabilitation work was commmenced,

(4) Hospntal . ,

_ There was a hosmtal i Isma;ha wluch was bullt dmmg the days m‘ Compfagmc
Umvcmellc (lu ("mal Mautlme de Sucz. Tlus llosplt']l was equxpped w:th the best me(h-
cal f'acmtles m the whole dedlc East but its bu;ldmg W’lS completely desttoyed duung

the wm and has not bcen reslorcd to date

(5) Ferry Service
" There were four ferry. boat bases o cross the Canal, i:c., Port:Said, Kantara,
Tinisah and Shallufa. = At present, the Port Said base is in operation and two ferry boats:

are plying back and forth frequently..

(6) Related Companiecs
~ S.C.A. undertakes capital investment and management participation in its affiliated
companies and also supervises or dispatches its offmels to such compamcs -

“The foliowing are the S.C. A -affiliated comp'uues

a. Shjpbmidmg and repair - - - Suez Maritime Atsenal Timsah Slnpbmidmg Com~
' ' | ' pany, and Canal Naval Construction. _
b, Repair and metal ... ... Port Said Engmeenng Company, and Canal Ilal- .
processing tour Woxks R
¢. Lease of facilities and . - - - Canal Mooung and P]OjeLtOI’ (,ompany

services for vessels

2-3  Suez Canal Toll System ; B .

The dues and charges coliected f‘xom tranut vessels in. 1967 when. the Canal was .
still in operation are explained in the following items. '

It may as well be mentioned here that in the U.N, Declaration of Apil 24 1957
if Was stated that should the dues be mcwased wnthm {2 months. thc raise shiould not
exceed 1%, ' After the natlonalmtion howcvel the dues werc 1alsed by l% each n
196171965 and 1967~ S SR | |
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(1) '[‘rans1t Dues _

Transit dues were collected from tnnsumg vesccls exceedmg 300 gross tons. Cal-
culation was' worked out by muitlpyhng 43 g3 plastelll SC‘NRT by thc Suc7 Canal Net
Registered Ton (SCNRT) wluch_ .wllfl_be _explamed later, ;__FQF_ véssels in ballast, a rate of
19.94 piestor/| SCNRT was adopted. - - - |

(2) Berthing Dues
Dock cha:ges at Port Sald Ismalha and Port Tewfjk were 0.3123 piaster/1 SCNRT

per day, but transit vessels were not reqmred to pay these dues for the first 24 hours.
The charges were caleulated at a rate of 0.12485 piaster/| SCRNF conunencing

on the tenth day after arrival at any of these ports.

(3) Pilotage Dues
Pilotage dues were not charged to vessels transiting the Canal.- However when a
vesse} came into the docks at Port Said or Port Tewfik, the established day- or night-

time pilotage dues were collected in accordance with the SCNRT classification.-=-_

Table 62-1 Pilotage Dues

" S8CNRT : .. Day Pilotage - Night Pilotage
! ' LE - 7491 L.E 11237
2,000 SCNRT —_— _
1 L.E 9,988 LE 14982
4,000 ' -
! L.E 14.982 L.E 22473
10,000 » S -
l LB 18.728 LE 28716

Source: Suez Canal Authority.

(4) Overtime Pilotage Dues
The overtime dues were collected when a pilot was kept on board longer than was

teqmred for pilotage.

{5} Charges for Cllangmg Benth _ _
When a vessel changed berth, charges for changmg berth were collectcd according

oo



to the SCNRT classification.

Table 6-2-2 Changes for Changing Berth

i SNkt | Charges

,’ ' LE. 3,746
2,000 SCNRT ‘
: LE. 6243
4000 v - el
2 L. 8,740

10,000 . _
? LE. 12,485

Source: Suez Canal Authority.

(6) Towage Dues -
Vessels towed or escorted by a S.C.A.-approved tugboat were required to pay
towage ducs of 3.7453 piaster/I SCNRT in addition to the transil dues.

{7y Charges for Harbour Tugs

When a S.C.A.’s tugboat was employed for.purposes of mooring, chénging the an-
chorage, departing, towing, refloatation, ete. charges for harbour tugs were collected.
The rates arc shown in Tables 6-2-3 and 6-2-4. '

However, no charges were collected for tug services which S.C.A. recognized as

being necessary for transit vessels.

Table 6-2-3 Charges for Harbour Tugs

Fixed Charges
SCNRT
: FTueg ] - 2 Tugs |

¢ L. 4,994 LE. 7,491
2,000 SCNRT ' A N =

l L;E: 7491 | . LE. - 11237 .
4,000 " — ]

e L.L. 12,485 L.L. 18,728
10,000  » e

X - .| ~LE 18738 | LB 31213

Source: ‘Suez Canal Authority.
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Table 6-2-4 Tariff for the Hire of Tigboats

Tarift

Tug - HP : ) ‘ < =
N Watting (m/m)fHour While under way (u_i/_m)]llqur
3,000~3,500 H.P 35,000 : 54,500
Salvage Tug Boats | 3,500~5,000 H.P 000 | 105,500
over 5,000 H.P 97,000 139,000
800 H.p 8,500 _ o 12,500
Harbour Tug Boats . e i
' 1,600 £.p 16,500 .. 26,500

Source: Suez Canal Authority.

These dues and charges were collected according to the net tonnagé of transiting
vessles. | '

The net tonnage employed for calculation, however, is something peculiar to the
Suez Canal, and it was decided according to the rules which were suggested by the In-
ternational Tonnage Committee at its meeting held at Constantinople in 1873.

To be more specific; the tonnage of a vessel is determined by capacity With ] net
ton taken at 100 cubic feet (2.83 m?). The net tonnage in the Suez Canal (which.is ab-
breviated to SCNRT) is obtained by deducting the following spaces from the gross ton-
nage. _

a. Space for boarding facilities or crew whether it be found over or beneath the

upper deck, provided that it should not cxceed 10% of the gross tonnage.

b. ‘Space for engmes provided that it should not excecd 50% of the gross tonnage.

The following are the details of income carned by Canal operation during the period
from July 1966 through June 1967. As seen, the transit dues account for the greqtest

portlon of the total revcnues

Transit Tolls 19661967 .

S Unit: L.E. 1,000
I. . Transit Charges | ' -
a Transit dues. — _ ) 193,596

b. Berthmgducs . \ o 28 .

¢. Charges for changmg anchomge 2
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d. Charges for tugboat service: i 0 it 5
e, Overlime p;lotage (lue'; ' S
f. Others -~ = o ST ¢
Y Subtotal S 93,638 .
2. Port Charges (Port Said) e —
a. Pilotage dues - ) 12
b, Berthing dues | - 20
c. Chaiges for tugboat service ) ' 7
d. Facilities rental ST 21
e. Charges for lease of dock _ 3
f. Miscellaneous A I
Subtotal ' L -
3. Miscellancous Income (Navigation)
a.. Charges for rescue towage, cte. - 1= - 803
:.4.>Othels_ . - I_'
.GRAND TOIAL R 94,522

These charges and dues are paid by users (o S C.A. from thexr hon- rcsndcnt account

at banks in Egypt or i nominated free currency.

3. - Financial Status -
3-1 Fiancial Status before Closure -

. S.C.A. had constantly carned considerable profit until 1967. Annual canalage in-
co-m-crreached about US$200 millioh in the 1960’. Whén this amount is compared with
the Bgypt's fofal expoit value (US$500 ~ 600 tillion) and with ‘the export '\';rhlilé of
cottonr which Is the major expott jtém {(US$200 ~ 300 million), it can be rcadlly seen
that the canalage is an importance source of foreign currency ewrmngs ‘ ‘ '

In the two-ycar period prior to the L,lOSmg of the Canal, 5.C.A. earned an annual
toll income of more than L.E. 90 wnillion and an antial‘income of about L.E. 3 miltion
- from mpplemen‘tm‘y business. ' On the other hand, maintenance and management cost of
the Canal was L.E. 12 million (12 ~ 13% of total income) per year '\Vvhi‘c_h included ad-
ministration cost. public service cost, inferest on loan, depreciation "éx'iiéﬁ'se", cte,  S.C.A

Sevh eyt

paid {o the govemmé'nt a 5% royalty against the fotal income (same rate a’éeim‘poscd on
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Compagnic Universelle du Canal Maritime de Sut’;z), staﬁttory income tax (18.7% of the
net profit in 1966), _'and payment to National 'T'reamry (called “government share’™ |
which corresponds to the dividend paid to sharcholdcrs ddring the days of Compagnic
Universelle and which is alloted each year by the government budget). The ratio of
these expenditures (o the iotal income was 54% in avérage {See Table 6-3-1. Compara-
tive Income Statement). ' |
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Table 6-3-1 Comparative Income Statement of $.C.A. (1964 ~ 1973)
. Unit: - L.E. 1,000
B July 1964~ | July 1364 ~ Fuly 1964 ~ July 1964 ~ July 1964~ [ July 964~ Tuly 1964 ~ July 1964 ~ July 1964 ~
“June 1963 June 1963 June 1963 June 1963 . June 1963 June 1963 Juno 1963 June 1963 Tune 1963
Amount % Amount % | Amount % Amount % | Amount| % | Amount % Amowdd . % Amount % Amount %
Maintenasce and Management Bxponses 2,084 .3 8941 |8,319 85 | 6,713 574 | 6,560 63,5 | 5,693 s2.4 5,898 48.3 | 9,228 499 | 6,099 47.0
General Administration ¥xpenses 1,711 2.0 | 2,123 22| 1,732 1.8 1,721 4.7 §,744 16.9 1,830 168 | L1838 150 | 2917 15.8 1,878 14.5
Canal and Port Sald Working Expenses| 2,106 24| 2,115 221 20861 2.1 1,296 1LE 1,236 12.0 967 8.8 794 ) 6.5 1,467 6.3 —?—;; 5.7
o amd Dot Satd Tlarbour Expenses| 814 | 09 | 840 | o8| dos | o7 | 280 | 24| 26| 2s| 235 [ 22| 283 | 23| 484 | 26 w09 | 24
Maintenance of Equipment ,871 2.2 2,126 23 2,215 2.3 1,801 15.4 1,730 16.7 1,328 12.2 1,694 139 2,351 149 1,843 14.2
Public Services Activily 1,583 1.8 1,737 1.8 1,606 1.6 1,615 138 1,587 15.4 1,333 12.2 1,289 10.6 1,909 10.3 1,331 10.3
Dircctor’s Remuneration 16 0.0 7 0.0 6 0.0 5 0.0 5 0.0 6 0.1 6 0.0 - — 11 0.1
g:‘fﬁ]fgsl on Loan (Government and Central - - - - - - - - - - 929 85| 1687 | 138 3283 | 177 | 247 | 194
E Interest on Loan (IRBD and KFAED) 1,306 LS 1,282 1.4 1,307 1.3 1,313 11.2 1,13% 10.9 1,123 10.3 295 8.1 1,303 7.0 763 5.9
& [Royalty 4314 | so| a716 | sof 4303 s0 N - - - - - U N I - -
Other Expenses 1.542 1.8 73 0.1 54 0.1 597" 51, 417 4.0 1,061 9.7 1,306 10.7 1,697 9.2 1,863 8.2
Depieciation Expenses 2,381 28 1,866 2.0 2,213 23 2,345 20.1 1225 215 2,109 19.3 2,325 19.0 2,058 16.0 1,804 139
Others - - - - - - 17 6.1 - - - - - - - - 300 39
income Tax 18,110 210 | 23.120 24.5 | 23352 | 23¢9 - - - - - - - - 45 0.2 258 2.0
Government Share ) 46,923 544 | 51,583 2471 52,2069 544 - - - - - - - - - -~ - -
Net Revenues from Qperations 3,596 4.2 2,734 2.9 4,499 4.6 - - - - - - — - - - - -
Total T 86,271 | 1000 | 94,323 | 1000 97,853 | 100.0 | 11,694 | 100.0 | 10,338 100.0 | 10.921 100.0 1 12,217 1000 | 18,511 | 100.0 | 12,972 | 100.0 -
Tetal Transit Tolls 83,102 96,3 | 91.305 96.8 | 94.522 96.6 126 1.i 141 14 88 0.8 86 0.7 10 0.1 43 0.3
Revenues from Refated Business 3,102 36 ] 3,013 32 3,319 34 1,316 155 2,303 2123 1,474 135 2,836 232 4,004 218 4,050 312
. Water Works Revenuc 464 .5 _537 0.6 543 0.6 72 3.2 364 35 835 __‘0;8- 68 0.6 178 1.0 105 0.3
= Miscellancous Revenue 1,907 2.2 1,627 1.7 1,554 1.6 750 6.8 1,083 10.5 357 1.8 2,285 18.7 3,194 113 31611 278
g Others 131 03 849 0.9 1,222 1.2 654 5.6 856 8.3 532 49 4183 4.0 632 34 334 26
Net profit Caxried from the Previous Year 67 0.0 s 0.0 i2 0.0 32 0.3 8 BT 126 1.2 148 1.2 140 0.8 146 i1
Net Loss from Operations - - - - - T o0 | e | 2s86 | 63 | 9233 | 84s | oaa7 | 749 | 1a357 | 76| 8esa | 669
Total 86,271 | 100.0 | 94,323 {100.0] 97,853 | 100.0 _11,694 100.0 | 10,338 | £00.0 | 19,921 100.(}- -72,'217 1000 | 18,511 | 100.0 | 12,972 100‘(;

Source: Suez Canal Authority.

Notes: Piscal year 1972 had 18 months because of the change of the closing month.

.99 —






32 Fmancml Status after Closure : _
 SCA’s income after. the closure of the Canal has been hmltcd to that from sup- -
" plementary bus1mss Great effort has been exerted to obtain 1evenues specially from

technical assistance- and other services fo outside: palhcs _
The contents of m:scellaneous revenues earned: before and after the closure are -

compared below.,

Miscellancous Revenuces

Unit:; L.IE. 1 thousand -

| , 1966/67 S 9T
. Hlectric Revenues . - . R 154 S 85
Medical Treatment Revenues . o .. 25 ‘ : 4
Ferry Boat Revenues _ ) 7 . 0.3 .
Different Revenues _ 164 _ 141
Equipment’s Location Revenue 185 | 488
‘Diving Equipment’s Lacation ' 4 - 2
Works for Others Revenue 297 ' 2,047
Cash Sates SR ' 38 T 255
Pilotage Revenue I : 405 : 6
Floating Dock “El Nast” 267 : 27
Construction of Motor Boats for Others ' 7 - _ - 32
Others . . o1 . 1067

Total 1,554 | | 3,194

However, since the annual income was limited to L.E. 2~4 mllllon the operational
loss had to be covered by government subsidy and loan from the Central Bank. This go-
vernment subsidy was a loan advanced at an annual interest rate of 4.5% (no interest af-
ter 1973) on repayment terms to be determined by future negouatlon between the go-
vernment and S.C.A. As to the loan from the Central Bank, the interest raté is also
4.5% per annum but the reflmdment tez ms are not yet decided (See Table 6-3-1 -- Com-

palatwe fncome Statement)

3-3 Loans Introduced
“S.CA. bonowcd U8$56.5 million in 1959 as camt extens&ozx fund from IBRD
(Intematlonal Baik for Reconstructlon and Development) at an annual interest rate of

6%, repayable ovet a be'fiocl of 15 years including thre¢ years grace period.” In 1963,
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S.CA. again bbrrdwed 9.8 ﬁniilion diners (I E. 12. 9 millidn)i‘rom‘ the -KuwéitFuﬁdfor" ‘
Arab Economic Development (KF‘ABD) Al an’ annual mtclest rate of: 4%, rcpayablo 0ve1
a period of-16 years including four ydais:grace penod SRRV TE e
During the closed period, paymenl of both punmpal and mtemst was effectc(l in
accordancc with ‘the loan agreement and- the full amount-of the loan from: IRBD was

_rcpaycd in September 1974,

4. Ou tstandmg Problems
Although-the Canal was closed for: seven years “and toll income ceased dirring that

period, S.C.A: has exerted every cffort to earn income from technical services and othel '
activitics, aid made all endeavours to maintain its organization ‘in good shape .in" anticipa-
tion of carly reopening of the Canal, and this can be readily evndenccd by the data m—
troduced in the foregoing pages. ' _ _ ' '

When thc Canal is reopened and bnngs about fonelgn cu;rency mcome all fmanctal
problems will be solved. - _ L _

The problcm of raising the fund for reopening the Canal was ne‘arly solved dulmg
the team’s stay in Egypt. The team was informed that S.C.A. had a good. prospect for
. securing the necessary fund. B RS

At present, S.C.A. is planning to raise the toll ratcs drastically after reopeningiin’
order to cope with [he global rises in commodity prices. For this purpose, $.C. A"ﬁa‘é
requested the folIowmg consultants tcams to establish new toll rates compat:ble with
the estimated number of transit vessels. Each team is expected to present the results to
S.CA, in J'mumy ot I‘ebrualy 1975. -

1)_‘“ Norwegian Shipping Consultant Team

2) ;,Cecotl'it (Soframer) of Frange, . . . . .. .

3) - Arab League Mautxme Training lnstntute | |

4) ARAC of Egypt.. et Al el e

5) Pacific Consultants Intemational of Iap'm e Ct e s o

The cost of this survey will be covered by the loan from IRBD Ith.n,(‘;_‘\g{.'syst(z__m”_,‘_
- will be established on the basis of survey resulis wnh account taken of various factors
such as mammothization of tankers and their fow fle:ght fluctuations of petloleum A
prices, peuoleum txanspoxt coqt by SUMFD plpelmes cte.,, Smce the world’s petroleum
31tmt10n lS changmg rapidly from day to day, estabhshment of a ncw canalage system i
B descrves s¢ii ious attention and wm also affect the forccast of thc canai mcome and ex-'



temnon worke ' ‘ :

It mvolves extlemc (hfftculty to forccast the fututc fmancml con(lltmn before thc
survey results are madc avallable In tlus report howevcr, the futurc (lcmand and in-
come are estnnate(l on the bais of thc cxxstmg rates. _ ' '

1t leaves 10 doubt that. S. CAs financial footmg w111 change cons1delably if thc '
rates of royalty and taxes to be pald to the govemment are ch‘mgcd by actlons taken
from thc pohtlcal v1ewpomt Over __one half of the total income of S._C.A. used to be
paid to the govemment if thé amount to. be paid .to tize_govcrn:nént can be varied ac-
cording to the income, then S.C.A. will be free from any financial problem.

in conclusion, it can be said that there is no specific pﬂroblem either in organiza-
tion or in financing. 7'Howev'ér, military and diplomatic issucs not treated in this report

remain the biggest problems confronting S.C.A.
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VIL. TRANSPORTATION COST COMPARISON WITH ALTE’RNATWE"PRQJECT_E -

| 3 Outline o , ‘ : . o S
As dcscnbod eaillel Sue? Canal was natlonahzcd in 1956 and was closc(l in 1967 ‘

because of the Mzddlc Last W‘l[‘ Smce then the rehtlonshlp among As:a, the Middle
East and Western Europc has grcatly tmnsformcd as companed wnth thc past.. Conse_- o
qucntly, the 1010 of Sucz area to connect east and west has completely daangccl l‘hc
improvement of the lwmg standaxd in l*mope;m countries has increased thc Cnergy
consumption drastically resulting in their greatei dependence on petroleum resources
in Middle East countries. For the supply of encrgy, especially for the stabilized -
supply of petroleum voyage by big sizc tanker round Cfape Town has bem stlessed
At the same time, the importance of Suez area as a_more economlcal and effectwe sea-
way is being placed under a new llght

To be concréte, it is the reopenmg “and éxiention of Suez Canal and thc construc-
tion of SUMED pipe line. '

In this chapter, the crude oil transportation costs via SUMED pipeline, Cape Town
route and Suez Canal route are compared in order to examine (he convenience and

superiority of this project.

2. SUMED Pipeline
2-1 Background

The most important reason why the Egyptlan govelmnent has decided to construct
SUMED pxpelme is the necesmty of tlanspmlmg over 60 million tons of pctlolcum
through some othcr routos than Suez Canal after extentlon because of ever increasing
pctroleum demand in western Eulope 'md the construction of pipeline will nof com-
pete with the reopening of Suez Canal bCCﬂllSL the present demand itself far greater (han
the transportation capacity of the Canal.

The second reason is the judgement that it is a weak pomt for Egypt to have no
other peiroleum h'msp(ntatlon toutc tlnn Suez Caml as was sech from the fact that
the oil r:fmuy plant located at Mex near Alcx'mdm was force(l to move to Suez be-
cause of the Canal closing, and the possmlhty of ealmng foreign cunency cven if Isracl
shuts -Sinai territory. The third reason is the fact-that most of recent big-size tankers
are fully loaded and cannot pass Sucz Canal. The forth reason is the fact that Isracl has

“brought aboul a vast benefit through the construction of similar pipe line.
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In any cvent, SUMED pipeline construction was decided in 1973, Negotiation
with Europgan countries and U.S.A. had been continued regarding the accommodation
of necessary fund unfil if was agreed based on the cooperation of Arab petroleum pro-
ducing ecuntries thaf Saudi Arabia, Kuyait and Abdabi would raise 60 million dollars
cach, Qalar 20 million dollars and Beypt 200 million dollars. . No clear information was
obtained an (he timing of the construction start, and the rumor that steel pipe m'aterial'
ad been already purchased was not confirmed, _

Some morc obstacles may exist, but the realization of SUMED pipe line construc-

tion is almost cerfain.

2-2 Project Contents (Ref. Fig. 7-2-1) |
(1) Pipeline of a total length 320 ki from Ain Sunkhna at the shore of Suez Bay fo
Sidi Kreir at the west of Alexandria. The pipe diaineter is 42",

(2) Tor the initial stage 40 million fons annual transportation capacity through one -
pipeline, then 80 million tons through two lines, and finally, (with the reinforcement

by booster pumps) 120 million tons are planned.

(3) As gulf facilities at Suez Bay side, two underwater pipelines 48" in diameter and
5.1 km in length, one underwater pipeline 42 in diameter and 3.4 km in length, each
equipped with a single mooring buoy for 250 thOysand DWT class tankers, as well as

tanks with total capacity of 100,000 m?® are to be provided.

(4) As gulf facilities at Mediterranean Sea side, two underwater pipelines 48" in diam-
eter and 8.2 km in length, three underwater pipelines 42" in diameter and 5 km in
length, each of the former with a single mooring buoy for 250 thousand DWT class
tankers and each of the latter with that for 120 thousand DWT class tankers as well as

tanks with total capacity of 100,000 m® are to be provided.

(5) Pumps with a capacity of over 1,000 HP are to be arranged in accordance with

each transporiation capacity.

(6) Eleclrical power cquipments, telephone and t'e_iecommunication equipments and _

other control equiptents are to be arranged.

(7) Total construction budget is US$ 348 million (at the time of 40 million tons an-

nual transportation capacity).
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- 2-:3 Transporiation Cost _
Transportation cost is est:mate(l at the time of 80 ml!hon tons. annual transpozta-

tion capacity.

'2-3-1  Coustr uction Cost ; .

The total construction budget of US$ 348 m1lllon mcludcs every facility except

* the second pipeline. If this amount is addcd it adds up to US$ 400 million. Annual
cost including the interest is US$ 30 m:ihon when calculatcd at an annual interest rate

of 6.0%, residual value 10% and durable yeals of 30 years.

2-3- 2 Operation .
Personnel expenditure, equipment mamtcnance aid repalr cost insurance fee, fuel

cost constitute administration cost. This is considered to be US$ 65 million per ycear.

2-3-3  Tanker ‘ o

The cost is to be calculatui based on 250 thousand DW{ class tanker which trané—
ports pctloleum between Ras Tannura and Genova via the pnpehne A vovage at Suez
Bay side quUIIOS 14 days. When 345 workmg days are assumed per year, 24.6 voyages
are possible. . Theiefore in order to transport 800 ‘million tons of petroleum per year,
total thirteen 250 thousand DWT class tankers are necessaiy Snmlarly, since a voyage
at Mediterranean Sea side requires § days, to_tai 8 same class t_anker_s are necessary.
Annual vesscl cost of this class tanker is USE$ 6.4 million.'“‘:fl'o;"tal__ vessel cost of the tank-
ers transporling petroleum for both ways amounts to US$ fl33ilmilli0r'1. The tofal voyage
cost amounts to US$ 26 million. o '

Thus, the cost related to tankers is calculated at 159 ml!llon U S. dollars.

2-3-4 Transpottation Cost

The transportation cost between Ambum Gulf and Geneva via the pipeline line

calculated based on the above results is 31.2‘(Iollals[kl. :
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3. Big Size Tanker
_ 3 1 Increasing Size

It is ncccllcss to say. that tankcr s;zes me mcreasmg, and this tendcncy had been
further accelerated after 1965. _ ' L '

At one fime tlns tcndency secemed to bc weakcned for the plcvcntlon of ocean-
contamination by IMCQ’s tankel regulanon, but in 1972, a supertanker of 477 t_housancl"
DWT was introduced (See Fig, 7-3-1). : |

This tendency resulted from the promotion of large size tanker adoption by ship
ownets all over thé world in order to decrease the crude oil fransportation cost f.vhio_h -
is inversely proportional to the increasing 31ze of a tanker -

Fig. 7-3-2 shows total tankers in the world in 1968, 1970 and 1972 by their sizes.
Naturally the number of oil tankers below 100 thousand DWT class is the largest, but
it must be nofed that the second size is 200 ~ 300 thousand DWT class. Fig. 7-3-3
showing tonnage by size indicates this tendency more clearly. _

While the total tonnage of oil tankers .below 200 thousand DWT class is ahﬁost
constant between 1968 ~ 1972, that of 200 ~ 300 DWT class has increased by 'more
than 15 times. It can be co_ricluded that main oil tankers are 250 thousand DWT class

and this fact is taken info consideration for the examination of this project.
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The reopening and cxtcnsioii of the Suez Canal will greaﬂy affect this tendency.
~ Especially as to the tankers for Burope, a different tendency from the past history is
expected. For instance, a size exclusively used for-the voyage through Suez Canal will
appear because of the shortening of the distance to Burope, or a high speed middie size
tanker may be adopted to increase voyage number and transportation vdlume.

For instance, if a 250 thousand DWT class tanker can sail through the Suez Canal,
it will be equal to a 500 thOus.and DWT class tanker sailing round Cape Town route
when {he tfa:isportation costs are compared, When tonnage balance is considered,

larger size tankers are imagined to become unnecessary except for Japan.

3-2 Treansportation Cost
Three routes (Arabian Guif — Genova, Arabian Gulf — Rotterdam, Arabian_Gulf_ —
New York) were chosen as modei cases for the transportation cost comparison. ‘
Three cases were asstined fdl' cach route, i.e. via Sucz Canal for going and return-
ing (8/8) and round Cape Town for going and via Suez Canal for rcturniﬁg (C/S) and
round Cape Town for going and returning (C/C); and the transpoxjtation cdst for each
was calculated. : |
As to the tanker size, existing tankers of 45.5, 84, 134, 228, 266 and 477 thou-

sand DWT were referred to.

3-2-1 ‘Transporfation Yolume by Tanker Size and by Route
Table 7-3-1 shows that in case of A.G. — G., 8/S is about 40% of C/C, and in case
of A.G. — N.Y,, it is only 70%. '

Table 7-3-1 Seaway Distance (Sca miles)

Route Via - SiS - Cf8 CJ/C
AG. ~ G. 19.548 15909 2270 |
AG. ~ R 13.260 17.995 22,730
AG. ~ N.Y. 16.916 ©20.441 23,966

Note: The Suez Canal is aésufned td be 160 kin long (B6 sea miles).

Assuming the travelling speed of an oil tanker at 15 kt on open sea and at 6 kt
within the Canal, and taking the number of .days; for loading and unloading of petro-
jeuin into consideration, the annual voyage numbers by route and course are shown
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iy Table 7-3-2 which indicates that _th.e. biggest is 10.6 voyages 't.o_'Gcil’cfva'ih Mé(l_ﬁer_»’
rancan Sea through Suez Canal for going and returning, and the smallest is 4.9 voyages
to New York at the ‘cast ‘coast of U.S.A. via Cape Town for going and returning. |

I simply-'a case of tratisportation by tankers. of same size is considered, the trans-
port capacity difference is nearly doubled. -7 ‘ ' Lo

Table 7-3-2 "Annual 'Yoyage Numbers

Route Vm S/S |68 ~.qc
AG.~G | 106 70. 5.2
AG.~R 80 63 5.1
AG.~N.Y. 6.5 5.6 4.9

From the above, annual transportation 'volu,me by tanker size, by route and by cousse
is obtained. "(See Table 7-3-3.)

Table 7-3-3  Amnuat Transporiation Volume Unit: Thousand KL
. x10° DWT | |
Fonnage 455 84 134 228 | 266 477
Route S Thousand KL (95.5) {152.3) | (259.1) | (302.3) | (542.0)7
Lo N\Vie L7 : - ,
S/S 5480 10123 | 1,6144 | 2,746.5 | 32044 | 5,745.2
AG.~G. /s 361.9 668.5 | 1,066.1 | 1,813.7 | 2,116.1 | 3,794.0
Cc/C 2688 - | . 4966 | 7920 | 1,347.3 | 1,572.0 | 2,8184
8/s 413.6 7640 | 12184 | 2,0728 | 2,4184 | 4,336.0
AG.~R, /s 325.7 6017 959.5 | 1,632.3 | 1,904.5 | 34146
c/C 263.7 487.0 | . 7767 | 1,321.4 | 1,541.7 | 2,764.2
S/s 336.1 6208 990.0 | 1,684.2 | 19650 | 3,523.0
AG.~N. I8 289.5 © 5348 8529 | 1,451.0 | '1,6929 | 3,035.2
| c/c | 2533 | 4680 | 746.3 | 12696 | 14813 | 2,655.8

Note: 0.88 DWT =1 KL
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3-2-2 Transporfation Cost by Ship Size and by. Route ... .

Transportaﬁon cost usuallyconsistspf the following, . . ‘

+ Vessel .cost .. .. Crew cost, repair cost, cost of articles

o , J o for ship, office expenses, insurance

J Vesscl Cost l Ammortization
VInferest

l Voyage Cost ...... .. ... .vuuin, Fuel cost, tonnage tax, port charges.

Table 7-3-4 shows annual transportation cost per tanker by tanker size.

Table 7-3-4  Annual Transportation Cost per Tanker Unit: USEL 1 million |

. . 3 . Co
Tanker Size | x 107 DWT 24 134 998 266 477
Route Via 45.5 . |
sis | 304 4.05 523 720 7.92 10.31
A.G.~G. /s 2.17 4.30 5,55 7.82 850 | 1095
' c/c 331 'l 456 ‘587 | 836 | 908 |1t
sis | 32 420 | sa42 | 760 | 826 | 1060
AG.~R. c/s | o322 | 439 ] 566 8.00 8.69 11.16
c/C 3.31 457 | 590 8.39 9.12 11.64
s/s 3.19 4.35 5.61 791 8.60 11.06
AG.~NY. /s 3.27 449 | 578 820 8.92 141
cic 3.34 4,62 5.96 8.50 924 | 1076 .
Table 7-3-5 Transportation Cost per 1 Kl (U.S. $/KL)
: : 3 g 1 :
_ Tanker Size | x 10° DWE oy 134 228 266 477
Route - Via 45.5 :
sis | ss3 1 400|323 2.67 2.47 1.80
AG.~G. /s 877 | 643 £5.20 4.30 4.03 2.90
cc |o123 | 9474 740 6.20 5.77 410
8/S 753 | 550 | 443 | 3.67 340 | 247
AG.~R, /s 9.87 7.30 5.90 490 | 457 |..321
e 12.6 9.40 7.60 6.37 5.90 4.20
SIS 9.50 7.00 5.67 4,70 4.37 3.13
AG. ~NY. /s 11.3 8.40 6.77 5.67 5.27 3.77
c/C 13.2 9.87 8.00 6.70 6.23 4.43
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Table 7 S shows the results of. calculatlon of transpontatlon ‘cost pcr 1 kl usmg :
Table 7- 3 4 and the foregomg t:ansportatlon volume '

323 Suez Canal Toll Rate
SCA is now carrying out a close examination on the toll system but the team ex-
amined the transportation cost using the old toll rate based on the resulis of an inter-

view with SCA. jThe old toll rate is as follows.

Northbound (loaded) L.E. 0.44/kl
Southbound (in ballast) L.E. 0.20/kl
Total =~ L.E. 0.64/kl

Fig 7-3-4 ~ ( illustrate the results of additions of Suez Canal tolls to the trans-
portatlon costs in Table 7-3-5 by each tanker size.

As it is apparent from these tables, the value of Sucz (‘anal decreases as the dis-
tahce increases. For instance, from Fig. 7-3- 4 (Aiablan Gulf — Genoa), the transporta-
tiérl cost of 60 thousand DWT class tanker VIa, the Suéz Canal, which is the largest pos-
sible size (full toad) sailing through the Canal when it is reopened, is almost equal to
that of 320 thousand DWT class tanker via Cape Town. On the other hahd, from
Fig. 7-3-6 (Arabian Gulf - New York) the transportation cost of the same tanker is
about equal to that of 110 DWT class tanker via Cape Town.

Fig. 7-3-5 (Arabian Guif — Rotte’rdalﬁ) shows an intermediate tendency between
Fig. 7-3-4 (Arabian Gulf — Genova) and 7-3-6 (Arabian Guif — New York). The
transportation cost of 60 thousand DWT class tanker via Suez Canal for going and
returning is cqual to that of 160 thousand DWT tanker via Cape Town for going and
returning. It is equal to that of about 100 thousand DWT tanker via Cape Town
and Via Suez for going and returning.

The transportation cost of a 150 thousand DWT tanker (full Ioad)'via Suez lor
goihg and returning, which is the largest possible size that can sail through the Canal
after completion of the First Phasc Project, is equal to that of a 400 thousand DWT

tanker via Cape Town for going and mEummg ’ '

_ When a 150 thousaud DWT tankeris allowed to sail through Suez Canal with full
an_d, a tanker of less than 400 thousand DWT via Cape Town cannot compete gconomi-
caljy with the 150 thousa.nd DWT tanker on the Arabian Gulf — Rotterdam route.

This fact indicates the effect of the Suez Canal development.
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When each F'lg is cxammcd the tlansportatlon cost’ iz Suez C'mal is found to be -
the cheapcst N R L

Taking Fig. 7-3-4 for mstance, the lransportahon cost via Suez Canal of a 60 thou-‘, -
sand DWT class tanker for both ducctnons i$ about equal to that of a 130 thousand
DWT tanker which uses Suez Canal only for returning and thal of a 320 thousdnd DWT- -

tanker via-Cape Town for going and- leturnmg
Moreover, in the same Fig., when a 150 tllousahd' DWT tanker ¢an sail through

Suez Canal for both goiig and retuining, the transportation cost is less than: the ¢ost of

fransporting crude oil by a 500 thousand DWT tanker via Cape Town.

Ar_obic;n Gulf ~ Neﬁ York
{inclading Suez Tariff )

Tramsoarianas Last  (uSe W)
>

co

¢
Fpeter Sere MG OWT 2

Fig. 736 Traﬁsporiaﬁon Cost-’l‘ahkcr Size

4. Companson of r[ransportatlon Cost
(1) ‘The transportation cost of crude oil via SUMED pipeline bctwcen Amblan Gulf

and Genova is 2.8 U.8. dollars/kl which is about equal to that of a 200 thousand DWT
tanker via the Suez Canal. Therefore, it was decided to examine the benefit of this
project.at the. safet side,:i.e. by deducting 80 million tons of SUMED plpelme capacity

from the volume of crude oil transported via the Canal. -

(2) Followings are the expected advantage of tanker size at the reopening time of the

Suez Canal and at the completion of this project: - Tankers below 60 thousand DWT
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arc relatively old, and. advaniageous in transportation cconomy as-compared with new

and iai‘ge tankers, For this reason, the transportation cost of tankers below 60

thousand DWT js replaced with that of 60 thousand DWT tanker., . . .

I. At the re-opening time (See Fig,. 7-4- I ~ 3 O R TR

(AG. ~ G). S T T _
a. Trahsportation by a tanker of over 320 thousand DWT via C/C is. most favorable, .
b. S8/S of below 60 thousand: DWT, C/8 of 60 ~ 130 thousand DWT, and C/C of

130 ~ 320 thousand DWT, are equivalent, :

(A.G.~ R)
Transportation by a tanker of over 270 thousand BWT via C/C is most favorable.

b. C/$ of 100 ~ 150 thousand DWT and C/C _of"lSO ~ 2770 thousand DWT are the

next,
¢. S/S of below 60 thousand DWT and C/S of 60 ~ 100 thousand DWT are almost

equal.

(A.G. ~ NY)
. CfC transport of over 230 thousand DWT tanker is most favorable.
b. C/S of 80 ~ 150 thousand DWT and C/C of 150 ~ 230 thousand DWT are the

next. :
¢. S/S of below 60 thousand DWT and C/S of 60 ~ 80 thousand DWT are almost

cqual.

2. At the completion of the project (See Fig. 7-4-4 ~ 6)
(AG. ~ G)
a. S/S transport of 100 ~ 150 thousmd DWT tanker and CIC of 450 thousand

DWT tanker are most favonable
b. S/S of below 100 thousand DWT, C/S of 150 ~ 250 thousand DWT and (,/C of

250 ~ 450 thousand DWT are almost equal

(A.G.~ R) ‘ ,
a. C/C transport of over 400 thousand DWT tanker is most favorable. .
b. S/8 of below 150: thousand DWT, C/S of 150-~ 250 thousand DWT and C/C of

250 ~ 450 thousand DWT are almost equal.

(AG. ~ NY)
a. C/C transport of over 340. thousand DWT tankel is most favorable.
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Transpértotion T681  (US B /KL)

CJS of 210 ~ 250 thousand DWT, C/C 'o'f.zgo'm 340 thousand DWT are the

next,

- 8/8 of below 150 thous'md DWT, C/S of 150 ~ 210 thousind DWT and C/C of

250 ~ 290 thousand DWT are almost cqual.
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VIII, PETROLEUM DEMAND AND SUPPLY FORECAST

1.  World’s Energy Demand and Supply

Since OPEC decided to raise crude oil price up to US$ 10.00/barrel resulting from
the crisis due (o petroleum production control triggered by Middle East War IV in
October, 1973, demand and supply of encigy in the world, especially those of petro-
lewin, have entered into a new phase. According to the fafest forecast by OECD, it is
reported that petroleum import volume in OECD countrics may decrcase in 1980 and
1985 as compared with that of 1972 if the curient petroleum j)i'ice is maintained.

The object of this project is to bring about benef_its to BEgyptian economy and inter-
nationai shipping industry by letting large size taﬁker (60 tlhOliSElnd DWI‘ ~ l$0 thou-
sand DWT) from Arabian Gulf to Burope and U.S.A. sail through the Sucz Canal
instead of going round .Cape Town wl.lic_h.is the curi'ent course. Therefore, it is no ox-
agget‘a‘tion‘ to say that the success of the project' whdlly depends on the increased
volume of crude oil passing through the Canal ;lf_tcr it is extended. In order fo grasp
this increasing volume, it is necessary to forecast international énergy demand and
supply status, espéciaily the protroleumn demand and supply status. For this putpose,
past energy demand and supply structure was reviewed, then demand and supply fore-
casts by OECD and other related organizatilon were examined so that the team’s for_-c-

cast may be based on these examinations.

-1 Changes in Energy Demand and Supply

Total energy consumption in the wog'!d is 49.67 niillion K1 (As of 1971, cénverted
to pctroleuni), énd the consumption per head is 1.34K1/head. Average annual rate of
growth in total energy consumption was 4.9% in 1955 ~ 1965, 5.3% in 1965 ~ 1971,
and 5.1% in 1955 ~ 1971. Over 50% of total energy was consumed in U.S.A. and west
Buropean countries, and about 60% of pctfoleum was consumed in these countries (free
world). (Both figures afe for 1971).

Seen by energy lype, the rate of solid fuel has decreased, while the consumption
of liquid fuel and natural gas has increased as shown in Fig. 8-1-1.

Especially, the growth of ]i‘quid fuel is remarkable, but new energy source such as

atomic energy is also inclined to grow. (Sce Fig. 8-1-1),
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Fig. 3-1-1 Change in the Compositibﬁ of Primary Encrgy Sowrces

{-2 Trends in Petroleum Demand and Supply
1-2-1  Changes in Supply and Demand :

Accondmg to 1972 c([mon of BP Statlshcal Revnew of the Wonld Industiy, total
pefroleum consumption in the world in 1972 was 3 billion kl Since wo;ld populatlon . |
in 1972 was 3.8 billion, petrolcum consumptlon per head was 0.78 kl/head it was " | _
0.4k l/head in 1960 so that it glew almost twofold in 12 years Average annuar growth
of consumption was 7. 2% in 1950 ~ 1960, 8. 0% in 1960 ~ 1970 and 6 S% in 1950 ~
1970,

Consumptlon by major countries are, USA - 30%, West Europe — 27%, Sowct
East Europe & China — 15%, Japan — 9%.

U.5.As consuinption had been growing by 4% cach year through the 1950 s and
1960's, but during 1970 ~ 1972 the annual gnowth 1ate was 3.5%. _

In West Europe, the annual growth had becn over 12% until the 1960 8 because of
the plomotnon of convernon from coal to petloleum but in 1970’3 it was ahout 6%.

(See Table 8-1-2).

Table 8-1-1 Actual Consumption of Prinrary Energy Sonrce (Converted to Petroleum Million kR)

‘World US.A. | West Burope | = Japan Soviet | Others |
1955 | 2.254 900 508 46 309 491"
1965 | 3.650 1.254 32 123 | 580 961
1971 | 4.967 1.629 - T 971 239 | 718 - 1350

Notéﬁ 1. Source: United Natlons World Energy Supphes SerlesJ No 3, No 8
No. 9, No. 16 '

2. Rate of growth in world total energy consumption is 4.9% in 1958 ~
1965 and 5.3% in 1965 ~ 1971,
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On the other hand, the oil ptoductlon volume was 2 58 bllhon kl in 1970, and
3.22 billion kI in (972, and 3.22 billion kl in 1973 accmdmg to each year end issue
of Qil & Gas Journal, Breakclown by tefritories is, 1.24. blIIion kl in Middlc East
which accounts to 39% of total production in the world, 669 million kI in North
Awnerica (including Canada and Mcmco) which is 21%, 560 mllhon kl in Soviet and
other communists area which is 17%, 330 milhon ki in Aftica which is 10%, and 270
million k! in Latin America whlch is 8%. In West BEurope, the productlon volume is
only a little over 20 million kl. (For actual results in 1973, see Table 8-1-3). Produc-
tion volume growth in Middle East has to be l_lO‘th'. |

As to the estimated oil deposits, the possible 'préd_uction period in the world in
1973 is over 30 years as .is seen from Table 8—1-4.: Especially in Middie East Arca, the
possible production period is estimated to be 45 years which is the longest in the worid.

In Kuwait or Saudi Arabia which has much oil deposits, the possible production
period is as long as SO ~ 60 years. This indicates the poss_ibility 'thaf:; the flow of crude

oil from Middle Bast to Burope and America will last several fens of ':-years from now.

Import and export data by territory is shown in Table 8-1-5. Accordiug to the re-
sult of 1972, the largest importing area was West Europe, then came Japan and America.

On the othey hand, the largest exporier was Middle Bast, then came Africa and Caribbean

arca.
Table 8-1.3 World 0il Productmn Volume ‘ (Million k)
1950 - 1960 ) 1970 _ 1973
Remarks
Yolume o VYolume % | Volume % | Volume %
North America 3295 | 508 454t {371 650° | 252 | 6643 | 200 [Including Camada)
- . i : Mexico
Latin America 102% | 1s7| 198 [ a6t | 2m4S | 100) 270% | 8! -
West Burope 42 0% 167 14 207 - 0P 230 0’
Middic Kast 1026 158 3047 | 25 7908 | 307 1,2397 | 38%
Africa 28 o4 16° 13| 3482 133 3343 | 10?
¥ar East, Oceania 143 22 ne 27 816 321 1302 40
US.S.R, Com- 9 7 8l \ o 3 4
manist Area 49 7 1926 | 1s* [ 413‘.. 6% | 560 17
Others ‘ - . - o - : . 267 ik
Total 6505 | 100 | 12157 Jioo | 2,579! | 100 | 3,2225 | 100

Noles: Prepared from cach year-end issue of “Qil & Gas Journal”.
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Table 8-1-5  World Export and Import (1972) ° (Miltion k&)

Export | ' Import o
; Remarks
Crudo 0t [ Refied 1 pogar | Crude ot | Refined | Total .

America e 134 i3! | 1283 146° . 275
Canada 49% 133 62? 452 78 530
Caribbean Sea Arca 65¢ 1450 210° 66! 17 678
West Europe, - 189 187 | 7702 45? 815
Middle last 924% 58° 983! 7° - ®
Aftica w2z | | osies| 7 58 g5
Japan - 12 12 237° 40° 2775
Asin a6t | 538 943 333 12718
Austratia ot o6 1? 13! 58 18°
oA L 16 365 739 20° g2 22!
Others 4° T R 528 21° 738
Total L4315 | s0e | 17ass | 14078 3080 | 1,745%

As to OD between territorics, the export destinations from Middle East are as
follows; ' '

The largest is to West Europe which is about 500 million ke, then to Japan which
is 220 million k2. To the United States in 1972 was 2.7 million k2 which is relatively
small. Export to Latin America (and other areas in the western hemisphere) was rather
large,. amounting to 6.5 million k&, which is c‘onsidei‘ed to include a large amount of
oil refined in Latin America for export to the United States.

Import sources of Buropean and American countries which are closely related to
this project are as follows;

In case of America, largest source is Catibbean area,. and the rclati\k*, importance of
Middle East is not high. West Burope depends on Middle East for 60% of ihe total im-
port of 820 million k€, and on Africa for 20%. (See Table 8-1-6) |
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1-2-2  Recent Supply- Dcmand Trcnd
' Middle East War 1V bloken out in October 1973 made thc futme supply of petro-
lecum extreinely unstable and mvntcd the so-called “011 crzsns ']?hc Arab countries con-

~ vened the general mcctmg:of OAPEC (Sce No_tc l)lm Octobgr 1'9'73 in Kuwait, and

exceuted the curtailment of dil production for purposes of “usi:ig petroleutn as a weapon
for the curreally progressing ?&rab {lsracl dispule” ('(:'xtl‘a(;lltcd from the resolution adopt-
ed it the OAPEC mceeting 'on;()ctobcr 17, 1973). Al aroitﬁd tli§ same time, the six
countries (Abdavi, Iran, Iraq, Kuwait, Qat'm', Saudi Al‘abia):*of the OPEC (Sce Note 2)
had agreed upon an increase in the official price of crude ‘.oril_'by 70% (See Note 3)

which ushered in the age of high-priced crude oil.

Note: 1.

Note: 2.

OAPEC stands for Organization of Arab Petroleum Exporting Countrics

and it was formed in January 1968 immediately after the Middle East

War III (the G-Day War). The objectives of tﬁe formation of this organi- -

zation are. . o '

(1 Adjustlﬁent of economic and oil po!:icies' amo:ig the allied nations.

(2) Mutual cooperation in order to solve various p‘rbbiems in the oil
industry of the allied nations. Co

(3) Promotion of -join{ business telated to the o;"l industry by the allied
nations, The countries included in the Organlizétion are ten countries,
that is, Saudi Arabia, Kuwait, fr_aq, Qatar’ Li'by.a‘,' Abdavi, Algeria,
Bahrein, Egypt, and Syria. |

OPEC stands for 01'gatli2aiioi1 of Petrofeum 'Eiborting Countries. In

September 1960, Venczucla, Saudi Arabia; Kuwait, Iran and Iraq declared

the establishment of OPEC in an e.ffort to oppose the lowering of the

official price of petrolemm. The objectives of the formation of OPEC

are: _ '

(1) To establish a joint p-oli"cy' cbvéring petroleum companies.

(2) To restore the lowered price to the original level,

(3) When the (ﬁfficial price is to be revised, it shouid be confered, in
advancé of - the implementatibn, with the goifemmenté of oil producing
countrics, o - '

(4) Necess;ty of an mternatlonal assngnment for the production and export
of oil. The countucs jomed the mg’ml?atlon are, besides the aforemen-
tioned five countrles Qatar Indoncsna Libya, Abdavi, Algeria, Nigeria,

and Ecuador, or total of 12 countries.
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Note 3 The reasons to increase the ofﬁcial price. of érudc oil are:
(1) “The Teheran: Agreemcnt (demdmg a.2. S% increase’ pel ycar to _
il the gap creatdd by ihflation) has become obsolete dugto the"
adcelsrated-inflation off 4 world—wxde basrs and therefow an’ -
amendment to'the Agrcement becamc nccessaly '
(2) It'is neccssary to mlub:t the unre’xsomble BXCess proflts on thc .
side of the petroleum companies. e
Theteafter, the productlon curtailiment was alleviated ; howevcr, the official price
of crude oil continued 16’ go upwald Durmg Octobcr 1973 and Ianuaty 1974, the
price’ for the Middle Bast crude oil was incréaséd from US$3.01 llbalrel to US$11.65 1/
barrel (resolved at 6 Nations Confetence at Tehefan in 1973), or by fout times.”
Since the time whien the crudé oil became so high-priced, the demand for petro-
leum by each country in the world became less due to the econonﬁy}‘mdoil'ih consump-
tion invited by the economic. recession: and ever-increasing commodity: pfice‘s. .-For
example, following indicates the demand tor petroleum by major oil .consuming coun-
tries during the first half.of 1974: .. |
America: - January-MMay.‘lQ?ét' . 0.1% decredase compared with the same period

of the previous year.

Italy . : .-Janﬁary ~ May 1974 = 10.0% decrease compared with the same
, : period of the previous yeat.
England . January ~ April. 1974. - . 7.7% decrease comparcd with the same period -
of the previous year.

France - - -January ~May 1974 10.0% decrease compared with-the same-

' period of the previous yeéar, -
West . - .-+ January -~ June 1974 - 15.0% decrease compared with. the same
Germany . TR period of the previous year.

The future trend: of the oil prices is inviting a keen attention since it will directly
affect. the worid-.Wide-ébonomy and seal the fate of the oil industry in' the world.

Should the price of crude oil continue to climb upward, all the countries consum-
ing oil must further cut their consumption .and: develop substitution encrgy. OECD
which occupies a’ major portion of the total oil consumption js now .establishing & new
oil p_olfi_c:};a's'a,.long-term countermeasure and- the U.S.A. as well as the EC countries
“are also:preparing an.oil policy. on:a -'separa‘te-.hasis.r These are very. imporiant for the -

future prospects covering -the oil demand. .0
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1-2-3  New Es'tima'te for Oil Supply & Demand. - _ _

Occasioned by. the oil crisis, various estimations have beeh made covering the
supply and demand of oil by each organization: ‘The team.visited OECD and EC at
mid-De:cembcr 19‘?4 to collect the related data and information on this matter. Here-
under, these data lopether witli '1dditi0nal new information will be introduced.

(1) “Energy Prospects to 1985 by OLCD | , _

OBECD issued the “IEnergy Prospects to. 1985” on Janmly 13, 1975. The work
has been progressing since 1972 in order to establish .a long-range estimate, [or energy.
and it was finalized by OECD allied countries when the qii_crisis broke out in Autumn
of 1973, The works take the following assumptions with respect to the price of oil im-
ported by the OECD countries. (import price per batrel)

1) US$9/barrel in 1972 (can be converted into a price at the end of 1974 as

US$10,80/barrel.) _ _
2) US$6.00/barrel in 1972 (can be converted into a price at the end of 1974 as:
- US§72.00/barrel.) o

It assumes the above two cases. However, it also assumes as its premise that the
decrease in oil consumption will not lead to the slow down of the economic growth
rate.

According to the report, the import volume of oil by the OECD countries prior to
the outbreak of the oil crisis was 1,220 million tons. Taking the case of a $9/barrel,
the import voluine will become 1,080 million tons in 1980 and 1,070 million {ons in
1985, both of which are lower than the 1972 level. This decrease in importation by
those countries is suppoited by forcseeable facts that the total energy consumption
should decrease due to the high price, and substitution energy such as natural gas, coal,
atomic power, water power and geothermal energy will be developed on a rapid basis since
they compete with oil in cost. Compared with the cstimated value established prior to
the oil crisis, the US$9/barrel estimation takes a 12% decrease in the tofal encrgy con-
sumption in 1985 and a 60% decrease in volume of oil importation. The decreased por-
tion is going to be filled b.y'ihcréased oil production as well as by natural gas, coat,
alomic power, geothermal encigy, etc. (See Table 8-1-7) -

The demand and supply prospect of oil for OECD Europe and the U.S.A. is shown
in Tablc 8-1-8. According to the prospect shown in this tab&e, on an assumption that a
$9/barrel be inaintained through the fuiure, the Western Europe will decrease their.im-

port in 1985 while the Uniled States will become an exporling country, -
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The report is stressing the importance and the necessity of cooperation for an
energy policy among the OECD countries in order to $witcll the energy structure as
follows: .

1) Bfforis to cconomize encrgy.

2} Improvenient of seif-sufficiency in energy by the OECD countries as well as

mutual accommodation of 'eiicrg'y aniong them, '

3) Preparation for establishment of an organization for financial and fund stabili-

zation o impor{ cnergy.

4) Cooperation concerning rescarch and development of encrgy.

5) Cooperation in the environmenial problems.

Also, the report points out that the OECD countries and the OPEC countries are
~in the mutually supplementing relationship. Theréfore, the cooperation between the
two will benefit the world-wide economy, and the necessily to greatly increase the
economic and technical assistance te~the non-oil-producing countries still on the way for

deveiopment will be promoted. -

Table 8-1-8 Ol Forecast by OECD (Mitlion ton)

: _ Europe - : US.A,
v Consumptionf : R . .
car Production Base 6U.S$/ | 9US.$/ |- Base 6U.88/ | 9USS/
: Case Barrel { Barvel Case Barrel Bacrel
| Consumption 7307 | §24%

1972 | Production o 19t - 560°
Imported Supply 718" ‘ 2548
Consumption 1,140 900 780 1,120 980 200

1980 Production 90 | 220 240 580 650 720
Imported Supply 950 680 | 540 540 330 140
Consumption 1,440 1,120 970 1,310 1,000 940

1985 Production 250 290 300 580 750 870
Imported Supply 1,190 830 - 670 730 250 a70 .

Notes: I Prepared {rom “Energy Prospect to 1985 by QEC]).”
2. DBase case requirement dbrresborjds to $S.Qﬂlb§1rrel.
3. Crude oil price in 1972 is adopted. - B
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(2) Community bnergy Pohcy i Objcctwes for: 1985
The EC anhounced the Commumty Eneigy Policy compiled by the BC Comlmttec
on Deceiber 17,:1974. “The'policy is a guldelme to promote respective domestic:
policiés of the EC countrics. -Th’is is also’ important ‘fot both' the suppliers aid con-
sumers of encrgy in' the BC as their guideliics, ' The sulnmary of the pdlicy is' 4§ Tollows:
As to overall objectives: _ A
1) By 1985, the degree.of reliance.upon the imported energy shall become 50% of

the current level. .. :

2) Ifitis possuble at ail the degrce of refiance upon unpm fed eno:gy shall be lowered
to 40% (60% in 1975). In this case, the supply structure will bccome as shown in

Table 8-1-9,

As to respective energies:
3) Relating the energy. demand,:
a} A 15% (lccwase shall be cffectcd by 1985 against the estimated value made in

1973 thlough the improvement of thc usage efficiency.

b) The structure of encrgy consumption shall be improved toward the use of
‘energy of higher reliability so that the dependency on electricity will be in-
creased to 35% in 1985 on the assumption of the development of atoimic

cNeIgy.

4)  Relating the energy supply,
a) As to solid fuels, 180 million tons of coal will be produced and 40 mllllon tons:
of coal will be imported from third countries in 1985. The production of

brown coal and peat will be increased by 30 million tons.

b) At least 175 million tons, or 2235 nulhon tons il such flgule will be feasible, of
- natural gas will be produccd in 1985 in <lddlt10n to 95 ~ 115 million tons .
which will: be 1mporte(l from ‘third counlrics.
¢) As to atomic enetgy, the scale of production will be increased Lo at least 190
. million:tons, or 240 million tons, if such figure js feasible, in 1985,
-d);'AS-.lO' the hydro-dynamic and 'geothermﬁl-c‘nel‘gy; the production will .reach 45 -
million tons in 1985. '

e} Asto the p'eh'oleum energy, while the conversion to other energies will be

accelerated, the scale of production will be af lcast 180 million tons in 1985,
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The importation from third countrics will be 550 miltion tons against 640 mil- .

- Jion tons.in 1973, or, in case the.dependcxﬁy. oir other cncrgy.; sources will be
further increased, the importation may also be reduced to 420 million tons. ¢ .
In such case, the rite of importation of pétx‘olcum against the total cncrg'y de- -

~mand will be 38 ~ 28% (61% in 1973) and 75 ~.70% againsl the demand for.
pefroleum,

) As to other types of energics, in addition {0 the development of existing enct-

gics, if is also ncccssm‘y'to promote the policy. for rescarch and development
aiming at the r_;onversi_on to new cnergy souices as a long-range plan.

The following arc“the appeals to the member states,

5y The member states are urged to pay full attention to these aims when they estab-

lish their cnergy policies.

Table 8-1-9  Total Primary Eneegy Requitements in % {Note 1)

For the Record 1985 Objec':t'ivesr_
{Note i) '
1973 1985 50% 40%
Estimates Initial Dependence Dependence
Forecast o ' o
Solid fuels 26 10 7 Y
0il 614 o4 49 4!
Natural gas I.6 15 18 23
Hydro.-c_lecmc and geo- _ 39 2 _ 3 _ 3
thermic power
Nuclear energy 4 | 9 ' i3 16
Total requirement 100 100 1 100 100

Notes: 1. Requirement = Internal consumption + exports + bunkers
2. Source: “Prospects of primary cnergy demand in the community {1975 ~ 1980 ~ 1985)”

supplemented by an estimate made in January 1973 for the Member States.
The above is the common energy policy of EC. The estimation, however, is based
upon the assumption that the existing price of crude oil- of 10 ~ 11 U.8.8/barrel will be
maintained and that the annual growth rate of economy and encrgy consumption-up to

19835 wlil be 5% and 3.5% respectively.
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able 8.1- 10 Object:ve of Bnergy Demand and Supply of EC (1985) :
o (Mal]lon ton)

o Ttem R Minim'-u.n. =E Max*mum,:j
1. Total Encrgy ' ' 1,475 1,475 .
2. Production - - 800 900
1) Sotid Fuel - o e o 210) o RI0)
2) Natural Gas | e QA78Y L (228
3} Hydro-clectric, Geothermic . SR .
Power : ( 4_5) _ ( 45)_
4y Oil - (18 | (180)
5) Nuclear Eneipy ¢ 5 ) - (240)
3. Importcd Supply : 675 575
1} Solid Fuels o - 40) - ( 40)
2) Natural Gas (98 o (118)
3y ot - . (540) S (420)
Energy Dependence Co L 46% 40%

Note: Prepated from' the data of EC Encrgy Ministers’ Committee.
{3) General Mcssage of U.S. President in 1975

President Ford referred to the subjugation of energy crisis of U.S.A. in his Annual
State of the Union Message to COngl'ess on January 15, 1975, The message deseribed
the enetrgy pohcy in 1975. The team wishes to introduce here the Presndent s Message
as it is based upon the long-range perspective to 1985, '

President Ford established the following nationwide target of energy plan for the
purpose of coping with a state resembling the p.etr'oleum cmbargo in 1973,
1} To reduce the impdrtation of petroleum by 100 million barrels by the end of 1975
and by 200 million barrels by the end of 1977. ' ' '

2} To conquer the weakness of bringing about economic confusion by the petroleum

supply _from,_fqreigu countries Eby' the end of 19835,

3) To develope the technology and the resources relating the energies so that a sub-
* stantial part of the demand for energy in the free world imay be supplied by the end of
this century. ' Sl P

For the purpose’ of attammg the abovementloncd target, the following long-range
countelmcasures for rcduung the consumption are proposed in addition to the revision

of laws to make possnble the convetsion to coal at power ‘plants; introduction of sur-
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charge to be lcvncd ou the nmportatlon of: petrolcums, as well ag’ thc devclopmcnt of
conitinental’ shclves ete. - ' :
1) Fstablwhmcnt of standaids mgardmg compu!sony lleat msulatlou cffect at newly

constructed bluldmgs

2} Suspension of regulations against'_czlvir011111§11tal pollution for 5 yeais with thic ai:h '
of improving the céonomy of fuel of 'al’itomobild’s. ' - _

Lastly, it is also suggested that it is desirable to realize the followinig items in the
coming 10 years as the energy plan of U S.A. | o

(1 Openalion of 200 major maclear power plants.

{2) Exploitation of 250 new major coal mines,

(3) Operation of 150 major coal-burning power plants.

(4} Operation of 30 new major oil: refinerics.

(5) Operation of 20 new major liquefied coal plant.

(6) Exploitation of several thousands of new oil fields.

(7) Realization of an ‘cff:cqt_ivc_ air-conditioning systcm in 1800, million households.

(8) Massproduction of economic passenger cats requiring a low fuel cost.

(4) (onsidenation , L
Abovcmentloncd 3 lmcs of perepectwe for demand an(l supply may bc sald to _
have a emuiar tone. In other words, any of the pclspectwcs assumes that the unpox ta-
tion of pcnoicum in the region in the 1980’s will be lower than the level in 1972, and ,
at the same time mcludes a non-political wammg toward thc Arab states who pushed
forward the 1csomw natlonalism W|th pctroleum as an arn. o
I*urthcr excepting the general nessage of U, S pwsndent all of the perspectwes ‘
are simple catculations based on the price mcchamsm of petroleum without considering
the encigy policies of various countries. Therefore, these reports are only one of the
models. In addition, the reports tend to lay stress on the advantage as a whole rather
than to consider advantages of individual member states of OECD and RC Such ten-

dency will be rather natural when ‘the characteristics of ‘the repotis are considered., .

However, it will be-difficult to determine whother, sqy,.United Kingdom will export ... -

her petroleum from the North Sea. There arises a polltlcal problem,

Be that as it may, the most important . pioblem will be the trend of the price. of
crude oil.  Por example, according to the cr;lqulg;ngn,‘mgchamsm,:o‘t?‘QECD, the energy . ...
consumption will decrease with the _lti_‘s_e,i:n.; the. pti_d_: of _(_:;ud_gi oil.and the competitive .

power of the substitute energies will rise with decreasing amount of imported crude oil.
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Therefore, the: futut‘c tnend of the' cxudc oii puce whmh is at piescnt o<1t U S $r’
barrel dcscrvos attcnllon A confeicncc on the pucc of crude oil is schedu!cd to be ™
held between the consummg countrics 'm(l  producing. countucs of petroleum tlus -yeat,
Howeven the conclusmn of tlus confcrcncc lS not to be. assumccl befonehaud ’[hclc is,
an ﬁssumptlon that thc prlce w;ll Dbe, reduced to the ougtml flguw bccausc of the a.un-
plus produotlon ot cnude 01l m Lccmt vears. On the other hand, there fs.also an as-.
sumptlon ‘that the existing hlgh price will bc contmued Fulthetmme agrccment on
price, if even concluded at such conferences as mentioned above, will only have 4 Sh()l t-
range effect on long-hfc projects like the one under consndemtlon

Even ‘under such COIldlthllS, it'is nccessary to Hiave a pmspcctwé for demand and
supply based on some assumptions in order to cvaluate this project.” As described in-
the EC report, the assuniption is made to the tffect that the impottation of coal and
natural gas will increase according to the decrease of the importation of petrol. If this
assumption is accepted with account taken of the recent.mammothization of LNG
carricrs, it can be said that the Canal will play in important rdle in the fléw d;f ;‘ha't:ur'a'l‘
gas from Australia and other areas to Europe, The only conclusi'on that the team can
draw from the above assumption is that a conipromise may be possibly reached between
consumer and supplier-‘countriés’ and the ciude price could settle somewhere between the
curreiit-level and the pricé before October, 1973, To be more specmc 6 U.8.8/bidrrel

forecast by OECD may seive as a reference figure.

2. Forecast, of Demand and Supply of Petroleum : o
Since the petrolenm. flow affecting the project is from Middle East to U.S.A. and
Wcstc;"n Europe, the team made a forecast of the demand-and supply in these two
regions, Forecast of demand and supply in Japan was also made because it is necessary.
to examine tanker bottoms.:
The methodology and conceptnon of the forecast are as follows.
(1) The forccast of demand and supply of petrolenm should be made on the basis of
the positioning of the petroleum in the overall demand for energies. Here, however,
the tcam_fndoptegl,t,he_,me.t,hp_(l of observing the growth of demand for petroleum. Such
decision was adopted because the calculated values can be checked with the values
issued otherwise from OECD', etc. As to thc rate of growth, a.rate somewhat lower
than recorded in the past was adopted referring to the actual resulfs and the future

prospects by relevant organizations.
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(2) Relatively reliable figures were adopted for-the amounts self-supporied in respecs

tivc regions.

(3) The differénce between the demanded dmouiit and the self-supported amount de-
pends upon inuﬁor'tatibni from’ petroleum producing _countrieé. The zim_ount of importﬁ-'
tion from oil produ'cing countiios ¢xcepting Middle Fast was 'dc'tcrm'ined by the actual’
resull in the past and the oil reserves etc., while the remammg amount was assumed o

rely upon Middle Eastern countries.

(4) 1In case there exists competition between the tanker transportation and the pipeline
transportation, it is assumed that the full capacity of pipelines will be given pnomy, .
and the remaining amount will be transporied by tankers.

The method and results of forecast are described by regions in the following sec-

tion,

2-1 Western Enrope

f.  Deomand _ _ _ N
The rates of annual growth in the past are 12% in the 1960’ and 5.9% in 1970 ~

1972. The annual growth rate in the period from 1972 .to 1985 is estimated to be 3.0%.

As the result, the demand for petroleum turns out to be 930 million tons in 1980 and

1,070 million tons in 1985 against 730 million tons in 1972.

il.  Production in Western Europe

At present, the production in Western Burope is 20 million tons or so. However,
the development of oil field in North Sea is expected in the future. The production is
expected to be started in 1975, According to the estimation of OECD, the total aimount
of production in 1985 will be more than 300 million tons in the region of United King-
dorh and Norway. The reliable figure of production in EC is cstimated to be 180 million
tons. As described above, the estimations of OECD and EC include a considerable de-
gree of political considerations. In this report, therefore, an estimated value of 190
million tons (140 million tons on British side plus 50 miilion tons on Norwegian .
side) is adopted referring to the reliable estimation of EC and the perspective of Mr. -
Takao Tomidate of Nippon Encigy Ec‘onom'y Research Institute: (See Table 8-2-1). -
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- Table 8-2-1 . Perspective;of Worfdwido Crade 0il Production -

1980

1985 -

Middic East -
Saudi-Arabia . ;- -

Western Semisphere

-~ 1,200 ~ 1,300

- 1,200 ~ 1,300

Tran 700~ 750 650~ 700
Iraq . . ..5%00~600. .| 600~800
Kuwait 200~ 250 200 ~ 250
© Abu-Dhabi o250 250
Qatar 50 50
- Others’ 100 120
Middie East Total - " 3,000~ 3,300 3,080 ~ 3,470
Africa _ ‘ ‘
Libya 200~ 250 250 ~ 300
Algeria 100 ~ 130 100 ~ 120
* Nigeria 300 300
Othets ™ 150 200
- Africa Total - 750 ~ 800 850 ~ 920

U.S.A. 1,200 ~ 1,400 1,500 ~ 1,700

" Venezucla 100~ 130 320~ 370
Others 500 570 ~ 600
‘Western Semisphere Total 2,000 ~ 2,220 2,390 ~ 2,670
Western Europe . © 350~ 400 430 ~ 480
Asia and Oceania 300 ~ 350 - 400

Free World- Grand Total

6,400 ~ 77,000

7,150 ~ 7,940

Source: Takao Tomidate, Nippon Energy Economy Rescarch Institute, “Crude oil
policics of Middle Eastern, European and American countries” (The “Energy,”

July 1974 issue.)

iii. Importation

As the regions of importation, there are Alrican countries and U.S.S.R. in addition
to Middle Iastern countries. The amount of importation from African countries and
U.S.S.R, is estimated to be 270 million tons in 1980 on the basis of the actual results
and underground reserves. As fo the.valucs after 1980, il is anticipated that the de-
mand in Southern and Western African countries will increase so that large amount of

oil supply will not be expected from African countrics. So, some decrease of imporia-
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tion is assumed, while the' athount imported from U.8.S.R. is assumed to be constant.

iv. 3 ']‘i‘ﬂilslﬁbi‘tatiOIl by pipelines and tankers _
The oil from Middle East is. transported to Westbrn Burope by eans of ‘pipelines

and tankers. As described before, it is assumed that the {ransportation b'y-pipel_inés

will have the priority. Actually, it i$ anticipated that competition from tankers will

| confront the Ismeh pipeline and the SUMED" pipeline. In this report, however, plpe~

line transporlatlon is given priority to the Jmnt of ils capacity. By the way, thc SUMhD

pipeline is estimated io start its service m 1977 with a capacity of 40 mllhon tons

which will mc_tcase to 80 million tons in 1979. Accordingly, the tlansponatlon:amount

by tankers is assumed to be 290 million tons in 1980 and 410 million tons in 19835,

v.  Transportation of petroleum products _

As regards transportation by tankers, the volume of petrolenm products t.;;.f;i_is-
ported by smaller tankers is calculated. ‘A'n-m'ml rates of 10% up to 1980 zmdr:l S% up
to 1985 are assumed on the basis of the actuai result in 1972. The transporhtion

volume of crude oil is calculated by substracting this volume of petroleum products.

vi. Distribution between Northern Europe and Southern Burope

As to the transportation volume of crtid_e oil, it is also necessary to (i_iviffe it i.nto
two; the volume transported through Suez Canal and that going round Cape Town. So,
it becomes necessary to divide the volume for Burope also - into two; the volume des-
tined to Northern Europe and that destined to Southern Europe (European coast of
Mediterrancan Sea). This distributidh is made on the basis of the actual resuits since
1972 with account taken of the development of oil field in North Sea; '

The Results of calculation based on the abovementioned assumptions are given in

Table 8-2-2.

22 USA,
i. Demand

lhu, ratc of annual growth in the past is 4.0% in 1960’s and 5.5% in the period of
1970 ~ 1972, The rate of growth since 1972 up to' 1985 is assumed to be 1.5%. As
the result, the estimated demand for ofl is 930 ml“lOIl tons in 1980 and 1 000 m;}llon .
tons in 1985 against 820 million tons in 1972. ' o S

ii. Ploductlon in the USA N o DL
The amount of domesnc ploduchon in 1972 is 560 mllhon tons Howevcr, on
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the same basis as applied for Western Europe, domestic production in 1980 and 1985

is assutmed to be 640 million tons and 800 million tons, respectively,

iii. Import

In the United States, the weight of Middle Last as the importation region is not,
at preseat, so large as in Western Europe. The dependency on the Caribbean countries,
Africa and Canada for importation is high, However, increase of production in a large
degree cannot be expected of the Caribbean countries whc'n the underground resources,
clc. are comsidered. So, the exportation (o U.S.A. from those couniries will be reduced
to zero in 1980, As to Canada, the exportation to U.S.A., is assumed to drop to zero
in 1985 because of the expecled growlh of domestic consumption. As to African
countrics, practically the same conception as applied to Western Europe is adopted.

As the resulf, the amount exported from Middle Eastern countries to U.S.A. is assumed
to be 120 million tons in 1980 and 100 million tons in 1985.

By the way, some of the abovementioned volumes will be transported by means
of the pipeline connecting Middle East with Mediterrancan Sea. However, the priority
of pipeline transportation is given to Western Europe, while all the transportation to
U.S.A. is assumed to resort to tankers only. Further, the petrolenm products exporled
from Middle East to U.S.A. are omitted from the estimation as the amount is not pro-
specied large.

Further, the following flow pattern is assumed for petroleum supply to U.S.A.

Crude Oil

Middle East — = South America ........... (Refining) .....
Mammoth Tankers

Products

Smatler Tankers

In this case, the flow of crude oil from Middie East to U.S.A. is naturally reduced
in amount. However, the flow of crude oil from.Middle East to South America in-
creases so that the value of the Suez Canal will remain practically the same as in case of
the transporfation to US.A. So, it was judged that the validity of the project would
temain unchanged even if transportation of crude oil from Middle Bast to U.S.A. is taken
as the basis for evaluation. ' '

The calculation resuit on the abovementioned basis is shown in Table 8-2-3.

2-3 Japan | _

The forecast result obtained by the same concept and method as Western Europe

and U.S.A. is shown in Table 8-2-4. . |
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IX. FIRST-PHASE SUEZ CANAL EXTENSION PROJECT

1. Project Description

The First Phase Canal Extension Project is planned to be executed in the manner
illustrated in Figs. 9-1-1 ~ 9-1-2. &

Part of the project cost is planned to be covered by the yen loan extended from
Japan and part of the dredging work is expected to be undertaken by Japanese enter-
prises, Table 9-1-1 shows the relationship of the first phase project with other Canal

development projects.

Table 9-1-1 Suez Canal Devclopment Projects
Proiect Water Sectional Maximum ,l;,d aximum ¢
) Depth | Area of Canal Draft Lonnage o
Transit Vessel

Reopening of Canal 15.5 1.850 4qQ 60,000
First-phase Canal ;
Extension Project 19.5 3.200 53 150.000
Second-phase Canal 23.5 4.200 67 250.000
Extension Project
Next Step — - 72 —

In view of the mammothization of tankers observed in past years, it is considered
that the number of 60,000 DWT class tankers transiting the Canal after its reopenihg
will drop below the level maintained before ifs closure. Unless the Canal is expanded
to permit the transit of highly economical supertankers, therefore, it is not likely that
the Canal operation will bring about any increase of revenues.

Hence, it is urgently necded to promote the first phase extension project and
proceed to the second phase project without delay.

Even when the first phase project is completed after a work period of about 3.5
years, it is probable that supertankers (250,000 — 500,000 DWT) serving on the Arabian
Gulf — North America route will incur a lower fieight by going round Cape Town
than by transiting the Canal, and this makes it imperative to proceed to the second-
phase project immediately after completion of the first-phase préject.

The following works are covered by the first-phase project.

1) Dredging
The sectional area of the Canal will be increased over its entire length to four
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times ‘th_e'wet"secti'onal‘a_rea ol" the largest v‘esse'l‘t_r'ans_iting.wtlreéaﬁalgr,: ol R

'2) ~Revetment o IR TN _
’I‘he revetment work wrll be executed wrth an allowance provrded on. the eastcrn :

' coast so that the secon(l and subsequent pro;ects may be rmplemented smoothly, Smce [ B

~this means that no. revetment will be constructed under the second pltase or subsequent
pro;eets, the economrc evaluatron ot‘ tlre pro;ect should preferably cover. the, revetmentj,
_work In thrs report however, rt 1s treated as an appurtenant work to the l‘rrst phase o
3) 'Earthwork : ‘ IR R . |

-Tllefbanking provided on-the eastern coast for militdry purgose will be removed. S
4) Breakwater

3 At Port Sard the breakwater wrll be extended along wrth the extensron of the : |

exrstmg farrway

5) Anchorage _ L
' Dredging of the route, anehoiages and refuge place of convoys will be undertaken n
at Port Satd,aBrtter-L_akes, Suez Bay, and: the Re_d Sea.w '

6) ._ Navrgatlon Ards ‘ _ :
Navrgatlon ‘aids w11[ be remforced to provrde greatel navrgatlon safety for large '
vessels trans:tmg the Canal after 1t is reopened For thrs pur pose some of the buoys R

and marks wrll be relocated surtably

7 ._’lugboat Scrvrce } 'Iltese services. will be lmproved to: assure large transrtmg :

8) Pilot Serwce vessels of greater navigation safety.

9) OII Pollution Preventlve Devices, Btc.
To provide agamst any aecrdent resultrng t:om orl leakage these devrces wrll be

mstalled in suffrcrent numbers
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2. Forccast of Tlamltmg Vesqels -
2-1 Tankers ' _ '
21 1 “Tanker Bottoms |

_ Mammotlu?atton ol‘ tankets proceedcd at i raput pace durmg the cloeule pertod
of thé Canal. In 1976, the lalgest tanker in ihe world was the “ldenntsu~maru (J*tpan)”':“"
.'wlnoh had 'a ‘gross tonnage of 209 000 DWT, Al plesent the “Globlt Tokyo (Umted
'ngdom)” llawng a gross tonnage of 411, 000 DWT is known s ‘the world’s la;gest e
~ tanker. Before the Canal was closed “virtually all tankers sallmg from Mlddte Fast to '
Burope and America made use of the Canal. The closure of the Canal compelled these
tankers to go round Cape Town, which gave: rise to mammothtzation of tankers in-.
pulsult of. the benef}t of scale As a result, nearly 70% of the: totai bottoms of. tankels
in the world registered a tonnage of 60,000 DWT or larger in 1973, all whlch are now
too Jarge to trans:t the Canal m fuli Ioad condttton (Sce Table 7-3 3) Wlule the Canal

Development Pleoct alms at permlttmg the transit of tankets exceedmg ISO 000 DWT R

in the ult1m1te stage, such large tankers are known to account for almost 40% of all
tankers now in service in the world, This means that these supertankers cannot uttllze
the Canal even after. the completion of the first- phase p:o;eot.-__ ' . RENEE
There is another noteworthy problem confronting the world’s tanker transport = ©
industry. As ‘described in Chapter VIII (Trend of Demand and Supply ol‘ Pettoleum),
the hlgh gtowth rftte of the omde oil market obsewed before the global o:l orts;s, ean

no longcl be expected for futme Nevertheless tankers cue belng bullt or planne‘d to be_. ,

buiit on ordets placed before the o:l cnsns In ad(lttton, the reopemng of the Canal w1ll
result in the reduction of the transit ttme and this in turn w:ll create sunpluses of B
bottoms. If tankers are continued to be buzlt on prewously placed otders, the surpluses
will reach an exhorbitant degree. ‘ : S s
Table 9-2-1 shows the results ot' calculation of tanker bottoms 1equ1red for the
estimated ml flow in 1975 md 1985 As can lJe seen m th:s table tankers under
constructlon in 1975 can fill the crude oil tJanSport demand m 1985 l‘able 9 2- _
shows that the tanker bottoms will exceed 300 million tons in 1975.’It is to be noted
that this value, which can be attained by the end of 19?5 includes the bottoms to be
reduced by scrapping after (leprecmtnon (estlmated at about 10%) If tankers for wlnch
| orders have already been placed are mcluded the total bottoms in 19'?8 will exceed |
400 million tons, and surplus tanker bottoms will surpass lOO miltion tons in the same
year judging from the result of trial calcuiatxon shown Table 9-2:1. Even if account is

taken of the 5% annual 1etnement of vessels due to comptetton of depreetatton it "

. le‘wes 1o doubt that sur plus of tanker hottoms w:ll not be smaller than 50 mllhon tons S

. :_,1_‘6(')-‘»' R



Tab!e 92!

Estlmated Requlrement of Tanker Bottoms (1975 & l?Sﬂ)
R ot | Thoss .
g : "U!_'lif‘ o ”V'ia"s'ucz Vi Capc “Mediom | Via Suez | ViaCape | Medium |
_ _ . ; W L@ eren2 | Gy T @ (a2
1 Ton- nautlcal milc : 10'2 57 7 |- _‘; 68 ‘:'1{‘5_;_: 92 82 -
2 Tankcr requirement IO"’DWT 363 ‘ ".363 g ‘ 363 g | e
_ per fon - naut:cal rm!e_ _ SRR [ Yo B I : L ' B
3 ’l‘ankcrthuuement S 106 DW'l ' 2!0 280 ' '.266 "'330,. 300

' Notes: L hc abovc table shows approxmmte t‘ iguires b'ascd oir & trial calculatmn wcrkcd out with atfention -
TN diregted 16 the oil ﬂow in thrce major reglons of the worid 10 -Wosterh l?urope, thc Umtcd States:_" .

- and Japan

2 ‘The tanker requuemcnt pcr ton nautlcal mtlc was cs!mmtcd on tl!e bas:s ol‘ actual 011 ﬂow in thc
i sald three reglons in 1972.-1t was assume(l Ihat the valucs shown would pmwr;le balatice bet\veen
tanker Liottorils dnd oil Naw. .

3. It was counskdered that the rcqulrcd tanker bottoms could be reprcscnted by the mean of tanker

R requirenments via Sucz and viz Cape Town

" 4 Ton - naufical mile 1. is the prodisct of the. brtlﬂc oil ﬂow and thc dtstanu, bctwocn thc ma;or
.exporting regions (Middle East; Afnca and !ndonesn) and Wcstern Luropc, the Unltcd States and

- Japan. :

Table 922 Woild Tanker Fleet

DWT)

Source: John'l. Jacobs & Company Limited, "World Tankcr Fleel Review,” (31

o—t6l-

| _ e Million
' : 1973 [ % o | | s | % | e [ %
10,000~ 35,000 | 375 | 17% | aes |asT | a2 | s | 4t | 10®
35,000 ~ 59,999 vy AN IO PR T/ ES S R NS VL RN/ LA IR T L S CH
60,000 ~ 99,999 Tol DL BT LN] (VLN BRIV I TR I L ST
100,000 ~ 149,599 BT S Y o o' | % |10 | axt | 1o
150000~ 199990 | 72 |7 f g |20 A A B PUN ER T
300,000 ~ 249,999 $3 |as® boe2 | 342 ) ig08 | 208 764 | 18%
250,000 ~ 299,995 26 ¢ 12! ag* 185 | 64® { 207 855 208
300000~ T gt gt ol gt b 2% | g8 | 6 | 667 | 62
L otal | 215 | rao | as8® | g0 ~3i3® | Cioon | a® | 100
- Dee. 1973) '




It is not clear .w'I_m‘t.‘will be: the reaction on t‘_he p’ér't.»ol‘ the fanker operators .
against such surplus. At least, however, they will not construct new tankers at the risk
of étaffcrjng'SUi-gilusg The tc;nﬁ therefore decided to base its forecast on the following
assumptions. | o ' .

(i)' Bﬁil(ling of the tankers ordered after 1976 will be either postponed till tllé}_tankef
market becomes stabilized or converted to other types df ships, N

(2) Of the tanker bottoms of 300 million DWT in 1975, abou‘t 10% wi.ll ‘be removed
from the bottonis as retired ships in the period of 1975, Further, after the year 1975,
about 5% of the bottoms will be removed every year. However, the team_cmis_iders
that. the replacement of these bottoms will be made by néwly biluil.t"éhil;é without

exceplion.,

(3) Some of the tankers sgheduled to be built in 1976 are alrcady unden" cosnstruction,
and these tankers are assumed to be the replacement of retired ships described in

{tem (2) above.

2-1-2  Oil Flow Volume through the Suez Canal

The oil a_mouht pa.ssing through Suez Canal was estimated for two cases: the case
where tlie first phase project is cxecuted, and the case where the canal is apened
again to resume the pre-closure transit conditions, _ |

For this purpose, the following conditions were assumed, _
() Al pctrokum products destined for Europe and America from Middle East will
be transported by {ankers of 35 thousand DWT or smaller, i.e., via the Suez Canal.

(2) As..rcgards crude oil, a cost comparison by fanker size was made ambng the
following three courses (See Chapter VII — Transport Cost Comparison with Alternative
Project), - |
i} Via Cape Town for going and returning (C/fC).
ii) Via Suez Canal for going and returning (S/S).
ili) Via Sucz Canal for going and via Cape Town for returning (C/8S).
On the strength of this cost compariso:i, transport priority was given to C/C

course if supertankers are most advantageous, and then to C/S or §/S.

(3) In casc no cost difference is found among the three courses, transport priority was

determined according te the ratio of tonnage of fankers whose size is suited to cach
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Avabian Gulf ~ Genova

Arabian Gulf ~ Rotferdam

Table 9-2-3  Transported Ol Volume by Tanker Size

Ambn;un Gulf ~North Amectica

<15t Stage Plan > < Ist Stage Plan > < 15t Stage Plan > )
sIs® | ss@ | as® cre® 5@ | @ | @] cwe®@ | ss@ | os® | os@ | cicd | we@ cre D
Mil 1on ' i 4 6 &
. 35 54.0 49.3 38.0 30_7@(,22_,) a1 98.2 57,3 19 29 04% (20| 284 5.3 37.2 10 1.6 | 79 @443y (101)
g 84 513 49.3 36.2 29.2 (D (116.7) (166) 92.9 54,2 465 7@ 0S| 2940 5.4 37.2 0.9 1.6 7.9 (3 (45.3) (102)
;,5 83 45.6 49.3 32.1 25.9 (D (103.7) (153) $6.2 503 431 2@ a1®y asn| 302 5.7 31.2 114 1.6 79D (47.3) (184
% 82 42.1 49.3 297 | 23.9@)( 95.7)(145) 80.0 466 40° 29D (166°) (169)| 30,9 5.8 31.2 1.6 1.6 7.9 @)(48.3) (105)
gl w 36.8 49.3 259 { 209( 83.7)(133) 73.2 42.7 367 | 2@ U US| 386 7.2 37.2 145 1.6 729D (60.2) (117)
g 80 34.6 49.3 244 19.7 (D¢ 18.7 (128) 66.5 38.8 333 24@)(1386) (1an| 405 7.6 372 15.2 1L.6 7.9 (D (63.3} (120)
1979 31.5 49.3 222 | 179717 A2D 708 413 353 PO Asn| 213 4.0 1.2 7.9 1L.6 7.2 {33.3( 90
gmﬂsl?f'" 115.8 49.3 81.8 652 M ton 197.1 104.7 89! 29 8L 15.4 37.2 30,3 11.6 7.9
Tg5acHs 44y | (100%) | (31%) | (25%) : (48%) (28%) (24%) | (100%) {64%) (12%) (24%)
Annual ) o
Number of 10.6 10.6 7.0 5.2 3¢ 63 st st 6.5 5.6 5.6 4.9 4.9 4.9
Voyages
Tanker Mil BWT .
Bottoms PLS 49 12.3 132 Total 419 23.3 11.5 18.4 0% Total $9.7 13.3 2.9 7.0 6.5 2.5 1.7 Total 33.9
1975 1 I | I I A 1 1 | 1 ! " 1 1 1
260 300 400 500 100 200 300 400 500 100 200 300 400 500
Tankcr Tonnage Thousand DWT Thousand DWT
< Re-opening > < Re-opening > < Re-opening >
—
SIs@| cs®| ce @ cre@® SIS® @ os@| ce@ cicd sl s as@| cie@®| cre @)y
8s | 334 | aso | s28 | 128 @13';,; % 172) 186 | 1019 | 642 @(143) (207) 188 | 161 | e61 | 2 3a9y0n
84 32.2 414 79.7 | 128 @(153%) (166} 35.6 964 64% (D13 (196) 9.4 16.5 66.1 2 (35.9)(102)
g 83 29.4 179 729 | 1283 (140%) (153) 319 86! 84 (D (118} (182) 20.5 174 £6.1 2 (37.9) (104)
2 82 | 278 357 68.7 | 128 @(1322) (149) 283 767 | 649 (D (109 (169 U0 179 [ 661 ] 2 (389)(105)
»”:;: 81 ; 25.2 325 62.5 | 128(BD (1201 (13%) 24.6 66| 64°@D( 9D (155) 27.5 | 234 §6.1 | 2 (50.9)(117)
2 8¢ | 242 311 59.9 | 128 (115%)(128) 20.8 562 | 64D D (141) 29.1 248 | 661 | 2 (53.9)(120)
5 9 1 227 29.2 56.3 | 128 (D108 (121) 23.2 625 | 642D ( 86) (150) 12.9 11.0 | 6601 ] 2 (23.9( 90)
- 78 | 24.0 30.8 594 | 128G 114y a2 297 303 | 64* D10 (174) 5.9 5.0 66.1 | 2 (10.9YC 7D
77 | 231 29.8 $7.3 | 128210y (123 354 958 640 D131 (195) 8.0 6.9 66.1 | 2 (14.9)( 81)
76 | 23.8 306 58.9 | 122 1132 (126) i6! 156 419 1127 | 64® @)(186) 3 (311} (250) 1113 96 | 66.1 | 2 (20.9( 8N
LB 19rs | 287 323 58.6 | 4% 2 (1199 (124) | 48° 467 3t 954 388 2 (2219 3 (347) (260) 21.0 19.4 651 2 (20N 8N
g 48.3 53.9 99.3 . 51.7 50,2 31.1 954 | 38.8 2871 263 16.6
%g 974 | 4wy | @im | (495 | 44 Milton 1% | @9%) (100%) (52%) | (48%)
ARl o7 | 493 632 | 1230 53.2 55.7 419 | 1124 | 64.0 24.7 144 5.0 298 66.1
3 | @im | Q1% | (s2%) | 128 “Imy | s | m | (3w | (100%) (63%) | (3N | (34%) | (46%)
Annual I
Number of 10.6 170 52 152 80 63 63 st ] st 6.5 56 5.6 4.9 439
Voyages
Tanker
B(gloms 20.1) | (09 8.0 8.1 g 4
(1974} @8 [ 6.0 | o OHMIOWT (3.9 | 6.8) | 4 | 5.2 | (19.7 ] (8.0 48. 3.9 2 {5.4) (s.h | a0 .., (274
1975 49 95 [, 249, 26  Touwl 419 | 50 | 93 70 |, 232[132 "ol 5oy : 4.0 2)1 66 | 64 | iaa [T 3
100 200 300 400 500 100 200 300 400 500 100 200 300 400 500

Tanker Tonnage

Thousand DWT

Notes: 1. The transport capacity is the product of tanker bottoms, voyage amwnber and leading rate (0.95).

FFigures on the extreme right in the column of transport volume indicale the annual total iransport volumes, and those given imniedialely on the lefs
ars the total transport volumes via second or third priority routes.
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- course (In Table 9- 2-3 the colirse symbol S/S cj/c and C/b ‘is followed by its: prlouty

order which is enclosed by a cucle)

4) Al tankons scmng on each 1oute (Muldle Last - Northern I‘mope Mld(lle Fast -
~ Southerh Emopc, and Mlddlc Past Amcuca) wene 'tssumed to be lfngel han 35 000
DWT, and their bottorms were sét as follows according to the route-wise ton- nautlcal_

miles.
Middle East -- Northern Europe:  22% of world’s total tanker tonnage

“ " __ Southem Hurope:  15.5% ' "
v~ America -1 125% @
TOTAL - S s0%

(5) Tanker bottor_ns for each year were alloted to the following year. For ingtance,
tanker bottoms for 1974 wete alloted for crude oil transportation in 1974, For 1976

and subsequcﬁt'ycafs,'how'éver, bottoms for 1975 were alloted.

Thc oil transport volume thlough the Canal as calculated on the above assurnp-
tions is as follows.
After completion of first phase project in 1985: 260 millibn tons
for SfS course and 140 million tons for CfS course.
After reopcmng of the Canal = o1 70 million tons
for S/S course and 100 million tons for C/S course.
These figures will suffice to convince anyone of the effect of the first phase
project (See Tablé 9-2-4), |

213 Estimafed. Nuinber 6f Transtt Tankers-

(1) Tankers for Petrolcum Products ]
The amount of petro]eum products passing ﬂlb Canal was converted to the daily

transit amount ancl this was divided by the mean tanker size to obtam the number-of

transit tankers. The mean tanker size was set at 10 thousand DWT up to 1980 and 12

thousand DWT for 1985. Annual number of tankers is shown in Table 9-2-6.

(2) Crude Oil Tankers

The amount of cruide oil carried by tankers of respective sizes through the Caml
was converted to the dasly transit amount by referring to Table 9-2-3, and this daily
transit amount was divided by the meén tanker size to obtain the number of tankers.
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e Thc-mediaﬁ-df respective tanker sizcs'was addpted as the mean tanker size. Annual

number of tankers is shown in Tabie 9-2-6. ' R -
As & resulf of this ope:at:on, it is assumed that in 1985 18 small tankers and 2,

larger tankens of up to lSO thousand DWT w1l1 transxt the Canal dally in both dlrec~

tions,
Tab_le_9-2—4 Oil Volume through the Canal
(Miltion ton)
. © Crwde Qil ) '
ol -+ Toial
Produets A.G-Genova A.G--Rotierdam AG-USA Remarks
(s/s) sfs cfs sfs ¢fs sls cfs sis cfs ‘

1975 9. 387 | 323 ) 480 | 178 I N B T R R
L 238 | 306 | 161 | sis b s 4es | 994
ot n1 | 208 35.4 - g0 | 341 ] 132
B 240 | 308 1 297 - 59 | 360 | 664
10 " gos | 222 | 708 | 413 { 213 442 | 1859 | 1047
227 | 29.2 ~ 212 - 2.9 157 | 653

%0 7 839 | 244 66.5 388 | 405 443 | 2079 | 107.6
242 {311 - 20.8 - 29.) 412 | 810

a1 20 861 | 259 F 732 | 429 | 386 444 | 2179 | 1130
252 | 323 - 246 - 215 452 | 846

” )3 914 [ 201 | soo | 466 | 309 | 430-| 2253 | 1193
27.8 | .35.7 - 28.3 - 210 | s08 | 850

- 2% 049 | 321 | 862 | so3 | 302 429 | 23723 | 1253
294 | 379 - 31.9 - 0.5 554 | 903

s | a0 1006 | 362 | 929 | s42 | 200 | 426 | 2525 | 1330
122 | 414 - 356 | = | 194 62.2.1 964

2s 24 1033 | 380 ] 982 | s73 | 284 425 | 2639 | 1378
334 | 430 - 18.6 - 183 674 | 100.4

Notes:  The upper figures indicate the eil volume after ihe Canal reopcnmg and the lower ones after complelxon
of the first phase project. i

166+




.m&u&o& eueD) 9yl 103y pervedxs 1Byl EE...« 398foxd »mman.wmu.“ 21 19138 onUsAsI St Sunonpsp AQ POUTIQO SOURMEQ SUL ST UIIUMG 50N

=167~

6E9T ¢ ] | | 0 L
83T . o _ 200T~9361
9 lowes jiosr L oSTr | oL | TT | €8T | 645 | 0TI | ¥0OT | vi9 | $LEL | 6€5T 58
ws e | w9t oTIr | $u9 | sov | 1oz | oess | v9or| ves | TTe | oeer | ST 1 ve
rzs s bospr iosor | ves |6 | ez LoTs | 66 | Ls06 | wss | esT1 | €us £8
08 |veoo|ossr | oot | zos | Lseo| €1z | TS | 9v6 | 058 | 805 | se11 | €52z | 18
6 |t | oz | ose o zes | ese | o6t | s | s16 | 9vs | Ty | oern | euz | 18
o g llorr | o6 | .sss | oowe | ogur | Tev | gus | o1e | z16 | 901 | 6102 03
e |-ss |6 | &8 | Lev | vez | oSt | owr | Tse | gse | rse | rpor | eS8 6L
e ee | 6w | orst s | 09¢ 3L
AL ER R TS ] oroe ] et TeL |oveg L
ve | zet | o |ogor |- ves | sér | 0 1 o w
0T |6 S Crss | o9 | yreT | o58 SL6T
spv s $fo sfs | §f sfs sfa /s /o sis | s | sis
wuwﬂwvm Bupmado-oy - § g 29718 15T . utuadooy . welg o8eg 18 Buusdo-ry Ul 98eS W1
. (3D snTandy o LANDS C (uox) WNIOA NG
(moTmID

feue) o3 ginony s1aue}, Aq onweady $-7-6 SIYEL .



22 Ordmm y Vcsse!s _ _

Diy cargocs tmded between east and west.which are cmrentiy transponted via
Cape Town will pass; thc C"mal when it is reopened. The reopemng will also activate
‘the operation of imens and tmmpels (including ore cartier s) serving ou Burope — Asia
- routes. It is also piobable that the operation of LNG cartiers aucl coal carriers will
become active with the augmented importation of natural gas and solid fuels as a
result of the ex'p'e.'cte'd_ change of energy structure in _Eurqu: and the United States,

Forecast of general vessels (dry cargo carriers) is madé on -tlie_ 'bai:is of the new

situation described above,

22-1  Estimate of Cargo Yoluine through the Canal

The volume of cargo through the Canal was 66 million tons.in 1966 when the
Canal was still open Of this volume, 40% went northward and 60% southwald the
formcr consisting chiefly of general cargoes and the Pattel of ores and metals. The
“annual growth during the peried from 1955 to 1966 was 27% for northbound cargoes
and 7.1% for southbound cargoes. The annual glowth rate of the world trade {dry
mngoc‘;) was 7. S%, which alinost coincides with the growth of southbound cmgoes
- Northbound cargoes, however, registered a glowth rate about one-third of the world

trade during the same period,

2-2-2  Estimate of Cargo Volume through the Canal
The future cargo volume through the Canal was ec;timated by the followmg

method _
{1} The future cargo traffic was obtamed ﬁom the volumes of north- and s'outh bound

cargoes in 1966 by employing the annual average growth rate.

(2) The annual average growth rate was determined by the growth rate of the world
trade in the 1966 ~ 1972 period (6.9%) as modified by the value of elasticity (Sce
Table 9-2-7), which is ratio of the volume of northbound cargo:e.s or southbound
cargoes to that of the world' trzide (northboﬁnd — 2.5%, southbound — 6.5%),

The cargo volume obtamed by the above method is as lalge as 150 million tons
in 1980 and 200 mllhon tons in 1985 (See Table 9-2-8).
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223 Number of Vessc!s tluough the Canal : N
Caiculatlons were worked out in the same way as apphed to the numbm of
trans;t tankers. Cons:dermg the reccnt mammothlzatlon of dry cargo vessels, ‘the
average vessel size was assumc(l to be 12 thousand DWT in 1980 and 15 thousan(l
DWT in 1985, | |
The numbei of transit vessels through the Canal; as calculatcd by the above
me'thod, is 36 ~' 38 from 1975 to. 1985 (zoing and l_etummg), which is larger by
6 ~ 7 than the figure before the Canal closure when 30 vossels péss‘cd the Canal daily:
| The numbers of tankens and ourdinary vessels expeoted o trans1t the C‘anal in

convoys are shown in Table 9-2-9.

Table 9-2-6  Annual Number of Tankers through Canai

"(r;ﬁnruberjday)
. _ i ) Total- w
AG: AG AG _ - . Remarks
Genova | Rofierdam Us.A Laden Ballast .| Tatal
1975 _ ‘ _
~ 30,000 3 3 3 6 Oil Products
~ 7 8 _
60,000 lo 22 _ s . .5 . 5 1.0 Crude Qil
~ 150,000 1 2 0 - 4 4
'Fotal : - - . B 12 20
1980 - o 3
~ 35000 | 5 : 3 5 10 . | Ol Products
~ 7 1 3 i
150,000 2 26 18 | 7 1 M cude ot
~ 250,000 O O 0 2 2
Total 12 14 26
1985 -
~ 35,000 I -9 9 18 | Oit Products
4 1 9 .
~ 1
150,000 3 38 07 8 8 6 | ceudo O
~250,000 0o® 0 0 2 2 _
“Total L N 19 16
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Table 9-2-9 Iistimated Daily Number of Transit Vesscls

975 | 1980 . 1988
1965 | North- | South- | Norih- Sonih: | North- | South- Remarks
bound | Lound { bound | bowmd | bound | bound

Tankers 13 8 12 - 12 14 BRY 19
](;:;22;)0 DWFand ) 3) @l ®| & © | @ | o products taukes
(Smatler than @) ) @ | o (@) ) (10) | Crude oil tanker
18,000 DAWVT) ; \
Ordinary Vessels 30 5 15 19 13 19 19 Ordinary Vcsse]s

‘T'ofal 43 23 27 B ey 36 38

Notes: 1. Figures for 1963 are the actually recorded tmbers:
2. Figures for 1973 are the estimated wumbers after Canad reopening.
3. Figures for 1980 and 1985 arc the estimated numbers after completion of the first phase project.

3. Channel Plan _

in view of the mammofhizatio_n trend of tankers as well as Eurépe’s Erowing
demand for petroleum from the Arabian Gulf, the_ Suez Cal.ml Authlority determined
to permit in 1975 the transit of vessels with a 38-ft. (11.5 m) draft as had been
assured until June §, 1967, the day befo.re, the Canal_had been closed, and also mépped
out a project which aims at expanding the Canal after its reopening to increase the
max. allowable draft to 67 ft (20.4 m) so that the Canal would allow passage of all
tankers of up to 250,000 DWT in half load and any larger tankers in batlast.

This extension project is to be carried out i two stages, of which the first phase
project is intended to increase the submarine scctional area. of the Canal to 3,200 sq.m.
and the max. allowable draft to 53 ft (16.2 m). Completion of the project will permit

~ aMl tankers of up to 150,000 DWT to transit the Canal in ﬁﬂi-load and any larger ones of
up to 250,000 DWT to transit in haif-load or ballast, |

3-1 Plan of Channel Afignment
(1) To enlarge the canal width at a I I-meter water depth from 89 m. to 160 m

(Standard width at the 30 kim poini). _

(2} To form smooth curves with a radius of 5000 m or larger on all bends of water-

~ ways (Noie 1).

(3} To widen main fairways off Port Said' Harbor and Port Tewfik until both reach

_— 1.72;



the 19.5 m contour line,

(4) To widen both the east and west branch canals of Ballah By-pass and Kabret

By-pass. ' ' ' ST

(5) To expand both North Anchorage and South Anchorége of Great Bittei‘ Lake to

20 sq. km. ' ' o
Deepening. work is to be performed in time with widening, for the north side of

North Anchorage to 18 m (11 berths) and the south side to 19.5 m (9 berths), and

South Anchorage to 15 m (25 berths). '

3-2 Sectional Plan .

(1y To perfcﬁi‘m dredging to increase the canal water depth from 15.0m fto 19.5m,
so that it can permit a 53 ft (16.2 m) draft vessel to transit at her normal cruising
speed of 12 km/h to 14 km/h, o |

(2) To provide the submarine bank stope in the vicinity of the 61 km point with a
standard gradient of | ; 4 on the north and 1 : 3 on the south’

(3) To enlarge the submarine transverse sectional aréa from 18,50 sq.m to 32.00 sq.m.

Note (1): The watefway bends described Item in (2) above are li:.st‘ed below.
Bend No. 1 51 km point (distance from Port Said Lighth'oijsé) |

No.2 53 km point

No.3  $7 km poin

No.. 4 62 km point

No.5 73 km'point

No. 6  Between 73 km point and Lake Timsah

No. 7 85 kin point (Toussoum)

No. 8 120 km (Approx. 1.8 km east of Kabret Signal point)
No. ¢

130 km (Approx. 5.1 kin SSE of the southern end of No. 8

. Bend)
No. 10 Between 155 km and 160 km

3-3 Determination of Canal Section
(1) Depth of Canal _ _
The following relation is established between the depth of the Canal and the
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maximum draft of transit vessels.

hs 15

whetre,
h:  Depth of thc Canal
d: Draft of vcsscls
Above means that the Canal depth should have an allowance of as much as 15%

or larger under the vessel draft. Aclual data are shown in thé followmg tabie

4,

i - T Dcsxgn | Desngn (h /(l) ‘ Max Al- _

o _Depth Draft fowablc Draft
(I)): ggﬁafflosure 15.0 m 38;‘::; 1w (1.30) l%;}%nf]t) _
e e L sm | DT | 0 | G
}Eittzaiggll?fgiga | Bamoy 6?2%.:' m | I _2?667.1? |

The vaiue of (h — d) is 3.3 m at reopening, 3.4 m after the Ist phase project,

and 3.1 m after the 2nd- phase pmjct,t T hcse values consist of the following elemcn ts.

| Squattmg by Ilansmng Vessel _ 80 cm
2. Wind Setup | | 30 an
3. Pilot Leg 30 cm
4, Silting 60 cm
Sub-Total, 1 through 4 200 cm
5. Other Allowances _ 120 150 cm

It is most desirable that a 15% allowance of submarine depth be qecmcd for the
vessel dralt plus sqmttmg Whm thc flrst phase extentlon pro;ect is completed, this
condition can be fitled smce the desngn depth wnii be 19 S5m = (16.1 m+ 0.8 m) x
1.15). After the second phase p|0]cct howcvca the design (lcpth will be about I m
short against the necessary allowance because the 1equ1red depth w;ll bc 24 4m
=(204 m+ 0.8 m) x 1.15. The absolutc vnlm. of allowance, {oo, is apploxunat{,ly

30 em smaller than attained after the st phase project.
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(2) Canal Sectlon :
The larger sectlon the Canal assumes, the casmr it becomes fon a vessel to pass it

with less. lcsistance against her motlons Howevcr, the pro_lect cost sets limits on it.
'When the Canal sectiondl area is hken at A and lts ratio to the wet sectional area (a)
of the largest transit vessel at e="Afa it s found that: the ratio is an impor tant factos
in determining the sectxoml area of the Canal. '

Under the project, the valuc of n is set'at 4.0 to demgn both the width and depth
of the scctlon in propoition thereto. The slope grades on both subiiarine sidés of the
Canal are designed to be cither 1:4 or1 : 3, which are both seen in skeiches of
sections where n = 4.0 can be exhibited. '

The section determination is to begin with the determination of the fairway width
as soon as the minimum water depth is established. The 'fairway width is to be re-
presented by the (ligtancc between marker buoys on both sides of the fairway, and
since theée buoys have customarily Vbeen placed to indicat'e points of 11 m water depth,
they (llsplay the width of section with an 11 m water depth. Every time fairways
were euldrged the buoys along the aast bank or on the Asmn side, were moved

toward east.

(Msia_side

\)\%“amh‘::?;?;?ﬁ_/x Boumd__
H/J;/;,;,yjl_l.lrl.—"—{_ﬁ}

7 - oy Berm .
vy /,-/ 'f/ )’// : /Reveimenl

Alrico side

Fig. 9-3-1 Traverse Section at 30-km Point of the Canal
(First Phase Extention Project)

In the transverse seut:on at 30 km pomt the fa:rway mdth which is 89 m at the
Canal reopening will be mcrease(l to 160 under the flrst phase pl‘OjeCt Other sections
where the f'mway w;(lth varies from 60 m to 120 m at present will also be cxtende(l

towards cast just as at the 30 km point.
Originally, it was planned to attain a width twice as large as, or even larger than,
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that of the largest transit vessel at her draft (11 m arcund 1966). Hence, 'a width of
90 m (5 2B) is to be attained for vessels with a draft of 16.m and a squatting of 0.8 m.
Although different sectional shapes were planned for different parts of the Canal
depending on the soil nature and flow condition, the submarine soctional area is -
designed to be 3,200 sq. m for a 160 m travelling width between marker buoys on
both sides, |

A new revetment with mooring bollards on the back was designed to be provided
[arther to the east in consideration of the sccond phase project. In order to permit a
barge to haul its mooring rope to these bollards when two vessels pass each other; a

watcr arca called “berm” which is approximately | m in depth and 56 m in breadth of

provided.

(3) Scctional Area

The sectional area is determined so that afA = 1/4 can be established with minor
variations for each location as exhibited in the drawings, but it will be necessary to
make some more detailed comparison and review as to the water depths, breadths and
stope grades at a numeber of different sections. It may also be 1'1ecessary to rhaké a
further review of the section of those parts embracing connections to takes and port
entrances as well as curvatures. ' ‘

In respect of these points, however, the Suez Canal Authority has already made
scrupulous'ﬁeld studies over many years and has decided on the sections on the basis
of a number of hydraulic model fests and other types of experiments.

On account of its tight schedule, the tcam only had the time to be informed of
the results of such tests.

The section arca ratio afA is explained at length in relation to the vessel’s cruising

speed, derived wave and returning current in Section 1-2 of Chapter XI.

4. Navigations Plan
4-1 Formation of Convoy

A northbound convoy is to be formed at Suez and a southbound convoy at Port
Said, under the ditections of the Port Office dcpcnding on thé mooring or anéhoring
locat'son_'an'(‘! dmft of each vessel. The fol[owiﬁg is the Co_nvoys System prep_afed by

the Canal Authority.
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Northbound Convoy (from= Suez):
Group Loaded Tanker
‘ (1) Up to 18,000 DWT (10 vesscls) -
{(2)' Larger than 18,000 DWT (5 vessels)
@ (3) Mammoth Tanker {5 vessels)

Group Otdinary . - Tankers in ballast to be formed into the leading row.
“Tanker i Balldst ‘ '
@ General Cargo Ship (22 vessels)

Passeiiger Boat
Southbound Convoy (from Port Said):
Convoy No. 1 Group Ordinary
" Gas-free tankers to follow the tail end.

Tanker in Ballast
General Cargo Ship (20 vessels)
Passenger Boat _ |

Convoy No. 2 Same as Convoy No. 1 (15 vessels)

4-2 Navigation Schedule
4-2-1 Northbound Convoy

‘The daily sailing order of convoys is as follows. The fanker group of 18,000 DWT
or smaller sizes in Group @ leaves first, in which the leading ship sails from Port
Tewlik {(162.255 km) at 05:00 hrs. Next, the group of tankefs larger than 18,000 DWT
and the mammoth tanker group in Group @ are to proceed in that order, with the
last one to leave at 09:30 hrs. As a rule, the tanker groups are to travel as far as Port
Said without a stop. '

Group ® is to leave Port Tewfik at 11:00 hrs in the order of tankers in ballast,
general cargo ships and passenger boats, reorganized at North Anchorage in Great
Bitter Lake into vessels bound for the outer ocean and oncs calling at Port Said, so
that the latter can take the lead and the former should follow, and to leave Great

Bitter Lake again for Port Said.

4-2-2  Southbound Convoy
Convoy No. I is to leave Port Said '(3.’?10 km) at 00:00 hrs., then to anchor at
South Anchorage in Great Bitter Lake in order to wait for the northbound convoy to

pass by. The leading vessels are to leave for Suez after the passenger boats at the fail
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-cn(l of the nonihboun(l convoy enter Great Biticr L'lkc o - L

Convoy No. 2 is to leave Port Said at 7 o’clock, then to be moored at B‘lllah
Loop in order to wait for the northbound. convoy. to pass by. After the. vessel at the

tail end of the northbound convoy passes. the 60- km point, the Icadmg vessel is to
begin ploc,ce(lmg for Suez. o - .

Needless to say, all transit vessels exccedmg 500, GI in size should have a pnlot
aboard (mandato:y) and in addition, not only arc the transit vessels regulated in their
navigation by Rules of N_avigat'io_n as esiablished by the Canal Authority, but also
their movemcenis are watched and controlled by the signal stations along the western

bank of the Canal and the Authority’s Navigation Control Center at fsmailia.

4-2-3  Navigation Schedufe and Its Review from Hydraulic Points of View

Following review has been attempted of the navigation schedule in order that a
future convoy plan could be developed from the hydrautic pomts of view by estimat-
ing the changes in ’udal current with the changing Canal sections. ‘

The calculations cmploye;l in this review ploduce but a rough estimate that is
good only for seeing general trends. As to the concrete values, therefore, more detailed
analyses should be tried out to determine them more accurately. ‘

If a large vessel sails on the Canal, the tidal current therein will cause het (0.
change the maneuvering methods. _

This problem need to be considered particularly for the waterway lying between
the Suez:Bay and Bitter Lakes where the. tide levels change violently. Therefore, the .
effect of expanding the Canal section on. the tidal current therein was studied by‘ &
simple method which produced the following r_eé‘ults. The amount of tidal current is
anticipated to increase approximately by 10%, which is not considered to cause any
difficulty in ship manocuvering, _ .

Further, when the 2nd-phase project is ca_rrjed out, the increased tidal current
will be absorbed by the expanded water area, causing no significant changeé in the
current speed. . R

Although it seeins that some more lnmtmg factors nced to be taken info account, . . .
these calculations can be considered accurate enough at present from the standpoints
of ship maneuvering and revetment maintenance. If at all possible, more accurate | -
results may well be obtained through checking them in tide current qalc'ulat_ions.;;s;may

S

be conducted with an electronic computer,
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In such a caso, it is desirable that the tidal cur'reht"(léstribution i'nsidé' the 'Sue’z ;
_ Bay be snmulated and that an. analysis be made on the variations in the tldal curicnt
w1thm the 8 through 10 ki to the south of Tewflk

The great diurnal range at Port.Te'\s?fik is '1.46'6m on Vernal and Autymnal
Equinox Days. 1t is 40 cm at Port Said- Harbor and 10 to 20 om in Bitter Lakes. This
difference involves fear of changmg thc tide current pattem inside the Canal by enlarg—
ing the C'mal section and it is conszdered the most extreme between Port Tewfik and
Bitter Lakes. ' D .

At present, the tidal current near Port Tewfik has a mean velocity of 1.0 m/sec
and this is considered to increase to 15 ni}’seé. on _Vern‘al and Autumnal Equinox Days.

If it increases any 1‘1:1'01‘6,' manocuvering of large vessels may be seriously impaired
"~ and therefore, the chang'cs'[ikcly to ensue from the extension of section are estimated
below. | AR |
Since these are rough estimates obtained by reading a table, more accurate

conclusions should be reached through hydraulic calculations.

improved Condition Maximum Sectional Hydraulic Mean
Draft Area " Depth

Present 38 ft ]8_00 m? |- 10.0 m

Re-Open 40 1850 —

Ist Phase Project 53 3200 - 133

2nd Phase Project 67 4200 - 15.6

Using the tidal curr.ent formulae included in the Port Structure Design Standards,
U and its maximum value U-max can be expressed as follows. '
U = U-max - cos -?—I,E-t
where, T =47 x 10' seconds.
U-max = ?Fﬂ %}1— a
Bh = Wet cross section.
a = Tidal range in the Bay; 6 cin on the average.
A = Water area of the Bay; 2.5 x 10® m® at Bitter Lakes.
% = Tidal range ouiside the Bay, 1.46.m at Tewfik.
afte = 0.041, R
.ao fh = 0. 146 (whert, h stands for the hydraul:c mean depth of the waterway).
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When the reswtancc vaiue C is. obtamcd fzom

:dcg- i-—S(mmme@&'i”'“

C=0.22 (where Sis scctlonal area of | 800 m’)

- ...06.28 2.5 x_10°
Umax 44?‘104 71,800 -0.0_G

=116 (m/sec) ¥ el Sty
Flufs mdlcatcs the ca!culatcd value of the ptcsent curlcnt speed Thls value secms

somewhfut snnilu than thc acluai 111(,asu1ement but when thc cum,nt spced dlstubutlon .

within a scction is consrdcled it does not conflict with the maximum current spced at .

1.5 mlscc o . . :
) Cuucnt Speed Antlcipated after the Fust Phase Pincct
First the tide level dlfferenw mszde the bay is to. be assumed ‘
,60/11“0108 L T T
T IRT, B .1146_%._293 ; UL I
CSI‘J 023x3200x44?x10“ 9.8 e
From afa;, = 0.08 (by Table), the tide level difference is anticipated to mc:ease to"

11.7 ¢m. This value is almost fwice as large as the fmmel 6 cm value.”

The current speed:

S 2 2.5 X 10°
U-maxl—- 747 x 107 | 3200 x 0. lI?

= }..28 mfsec
Or, it results in a 10% increase.
2) When' a similar check is tri¢d for the 2nd-phase prbjcct;
20/h = 0.094
o __{}i-"/g‘-". SO A 3 L AT
CST g 0.23 x 4200 x 4.47 x?‘l/(]_“
=223 -

afas = 0.105 (by Table) . ; ,
. This leads to an anticipation of tide level dtffenence al 15 3 cny whlch shows a lowel'

rate of increase than in the Ist-phase project.

The current speed: IS R S
o 25 X0 x01m =

Uﬂm*:447g10 X 4200
= 1,28 mlscc AR

_ Here, it is indicated that n_o_-furthci‘ changes in the current speed will occur dueto a

S S BT
[P A RN :
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: large enlarging 1ate of the sectlonal area

' I‘hrough the foz egomg pnocess, 10ugh as 1t may be, the paoblem of tidal current '
' arlsmg from the cxtcuslon of sectlon can be conclude(l to be not very senous

4- 3 Nawga(xons Contml R : o -
4-3-1 Convoy System Planned by the Canal Aztthouty L :

Upon completlon of the fnst phase pro,lcct “the (‘anal wnll permlt passago of
ankels of 150 000 DW'[‘ m fuil load and larger tankers of up to 250 000 DWF in
half load o in ballast, L . oo

To take full advantage of the augmcntcd Canai capacity, the Canal Authouty has
established a new sallmg dlagiam (see Figs 9-4-1 & 9- 4-2) whlch is mtended for smooth
daily formation of convoys, effncnent and safe tran31t of as many vessels as possnble
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Fig. 9-4-1 " Fleet Sailing Diagram of :Existing Convoys Sysl_eni (RCOiJciﬂl:lg Stage) |
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Fig. 9-4-2 Fleet Sailing Diagram of Proposed meoys System
{(18T-Stage of Development) -

4-3-2  Check of Canal’s Tr;lffic Capacity
The projected number of transit vessels and traffic capacity of the Canal as of

1980 are checked in the following. Table 9-4-1 shows the prospected number of

transit vessels in 1980 and Table 9-4-2 shows thé convoys sYstem to be infroduced

after completion of the first phase project.

HORMELBOUND .

LOADED
_IAMNERD ORULP
UNCER 13000 (10}

i —

OVER 18 0D 15)

OVER 1007000 15

CROMARY GROUP (224

Lo xbval e

Table 9-4-1  Projected Number of Transit Vessels through the Canal in 1980 (Per Day)

Type Northbound ‘Southbound
Tanker 12 14*
(Up to 18,000 DWT) (5) (5)
(Exceeding 18,000 DWT) (7) (9
Ordinary Vessels 19 13
Total 31 32

Nate:

* includes 2 tankers of 250,000-DWT class,
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(1) Check of Northbound Transit Capacity
The Canal’s transit capacity for northbound tankers is shown in the following
table,

Table 9-4-3  Traffic Capacity (Northbound}

[ Time
. Interval ) e £
Fype beiween Numbel Separation

e __ Departures |

['mkel of up to 18,000 DWT '

Tanker exceeding 18,000 220 min. IS £5.7 min

DWT up to 100,000 DWT

Tanker exceeding 100,000

DWT _ 30 5 | 20

Ordinary Vessel 110 22 5

Total planned transit capacity amounts 1o 42 vessels with sufficient intervals
provided between departures. The plan sets the cruising speed between Tewlik and
Little Bitter Lake as low as 1 km/h, 10 km/h and 13 km/h, so as not to cause any
serious problem.

Generally speaking, there is a fluctuation in the daily n_umbersof fransit vessels
and considerable congestion could oceur depending on the navigatibnal problems of
vessels and weather condition. Experiencc tells that the maximum number of transit
vessels is 1.35 times the average.

Il this vatue holds truc in future, the peak of daily traffic will be 42 in 1980 as

shown in Table 9-4-4, which can be generally deemed to pass safely.

Table 9-4-4  Daily Peak Traffic (Northbound)

B " Peak Daily Tratfic
Type of Northbound Int]e)r;/a:"!zfli\:een
| - Vessels P
Tanker (Up to 18,000 DWT) 6 )
oy N , . ' 14.7 min
Fanker {Exceeding 18,000 DWT 5
Up to 100,000 DWT)
Tanker (Bxceeding 100,000 DWT) S ' 76
Ordinary Vessel 26 _ 4.4
Total 42 —
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The southbound traffic_i:mvolvcs_rhaﬁy' {arge tankers in batlast as well as 250,000
DWT class, tankers which, if fully: loaded, must go round -Cape Town. These lafge- :
tankers are vuilnerable to difficulty in manoneuvering. because of tlieir large volume .-
above water stsrféée. As shown in Table 9-4-5, the Authiority’s northbound traffic plan

was mapped out-with the cruising speed set at 14 km/h. It is likely, however; that the =

plan will give rise to some manocuvering problem of gas-free supertankers loaded only
with ballast because they will be:required to sail at the said speed at intervals of only
about 7 minutes as well as {o stop on the way to allow the northbound convoy to pass

by.

Table 9-4-5 ’i‘raffic Capa@iiy (Southbdund)

Peak Daily Traffic | . - ‘ Time Interval
of Scuthbound _Nl{?;:;rlsd between
Vessels o * Departures
Convoy No. | 130 min 20 © 6.8 min
Convoy No. | R 5 [ 13 1.8

Since the daily traffi¢c of southbound transit vessels averages 32, it can be said
that the Canal can meet the transit demand if the vessels are opérated on schedule,
although they may have to wait longer than notified. However, it is necessary to take
the daily peak traffic into consideration in order to check if 135% of the average

demand can be filled ¢ach day.

(2) Check of Daily Peak Traffic of Southbound Vessels in 1980
Table 9-4-6 shows the daily peak traffic of southbound vessels prepared in the

same manner as applied to northbound vessels.

Table 9-4-6 Peak Daily Traffic (Southbound)

r o T ‘ Numbel" of Sllips ' ‘ Departure
_ Slype - on a Peak Day Separation
Tanker (Up to 18,000 DWT) 6 |
Tanker {Exceeding 18,000 DWT 5 - 7.2 min
Up to 100,000 DWT)
Tanker {(Exceeding 100,000 DWT) 8
Ordinary Vessel - 24 4.8
Total 43
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Ordinary vessels-_are planned to lead at intervals of about § minutes and cruise
at a speed of {4 km/li with a distance of 2.9 km maintained between them. In the
casc of large tankers, however, this cruising speed .of 14 km/lvis liable fo genciate
excessive backwash and returhing current as discussed in.the scction dealing the
revetment crosion, It-is-to be noted that such excessive backwash or-returning current -
is sure to call for a large-scale revetment repair work,

It will therefore be necessary to include large tankers in Convoy No, 1 and de- -
crease their speed in the southern parf where tidal current prevails. Further, in order to -
permit a greater number of southbound vessels to pass the Canal, the tail-end group
of Convoy No. | should stay overnight at Ballah bypass and sail again on the next
morning with Convoy No. | (See f"ig;"9-4-3). ln this 'cése,'a vessel 'Ieaw’ng Port Said
at 9:40 hrs will arrive at Tewtik at 21:00 hrs of the follov_.rin'g day, spending 35 hrs
and 20 min fo_r”t]'ié voyage. This plan calls for the ,avaita‘isimy of an ample space at
both Ballah and Bitter Lakes bypasses. |

If pfio_rity is given to large tankers for inclusion in Convoy No. I, then only
smaller vessels will have to be moored at these bypasses, and this means that nothing
more need to be planned than to berth about 37 vessels at intervals of 270 m along
the 10 km long bypass. Inclusion of fankers over [8,000 DWT in Convoy No. I will

“secure a departure time intcival of 10 min and a distance of 2.3 km between tankers:
In this case, the same 10 min-interval can be secured for tankers uader 18,000 DWT
and a S min interval for ordinary vessels, thus making it possible for all vessels to
transit the Canal smoothly.

The above discussion leads to the conclusion that the completion of the second
phase project beforc 1980 is of great importance, and that the construction of Port
Said bypass should be started before the first phase project is compléted.

It can be said in conclusion that the current convoys sailing plan can remain in
force until about 1980 if minor but necessary changes are effected upon completion
of the first ‘p:he.is;e project on t.hc basis of a careful and detailed study aimed at safer
navigation and if suitable navigatidn aids are additionally installed after invest\igatiﬁng.

-hydraulic and manoeuvering problems.
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Fig. 9-4-3  Fleet Sailing Diagram of Improved Convoys System
(Ist-Stage of Development)

(3) Review of Anchorage at Bitter Lakes ,

The southbound convoy is scheduled to wait for the northbound convoy fo pass
by between Bitter Lakes and Kabret By-pass. For this purpose, provision of a major
anchorage in ‘Bitter Lakes is planned. The number of vessels fo be berthed in this
anchorage is calculated below using the 1980 traffic, Assuming a pcak day traffic to be
35% more in number than the average, it can be said that a convoy moored at Bitler

Lakes would most likely comprise the following types of vessel,

Tanker over 18,000 DWT 23
{Tanker over 250,000 DWT) (2~ 3)
Ordinary Cargo Boat ' 12

" Total : ' 25
The northbound convoy is not planned .to stop. at Bitter Lakes except in an
emergency, so that quantitative estimation of vessels to be berthed at Bitter Lakes is

difficuit. Nevertheless, .if an_ accident occurs between Port S_aid_and Bitter Lakes when
the velocity of tidal current is large between Bitter Lakes and Tewfik, the northbound
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convoy that has already left Tewfik, if any, will have to sail to Bitter Lakes and stop
there. For this reason, a berthing space large enough to accommodate a fleet composed
ol two or three vessels with engine trouble should be provided on the east side of the
fairway, too. '

It will be when the leading nocthibound vessel causes an aceident near Deversoir
that the largest number of detained boats congent'x'atc in this part of the Canal.
Assuiming that succeeding vessels arp immc(liatcly instructed not to proccéd fo Tve ik and
that those which have already entered the Canal,lwhich cannot be moored to the bank
duc lo the fast tidal current, are allowe(_l to proceed {o Bitter Lakes and stop ﬂlere,
vessels in the Canal would be tankers under 150,000 DWT totalling about 20 in number.

Hence, if a space for these tankers is secured, it would suffice to cope with any

emergy mooring of the northbound convoys.

4-4 TFacilities for Pollution Control and Navigation Aids
4-4-1 Facilities for Pollution Control

As comings and goings of large-sized tankers avgment in such a restricted water-
way as the Suez Canal, some sort of sea accident (cbllision, stranding, fire, explosion,
ctc.) becomes unavoidable. When a tanker runs into a sea accident it often tesults in
the loss of cargoes. Furthermore, since many of dry - cargo ships engaging in domestic
or foreign trade are expected to come and go, it is advisable to establish appropriate
measures that should be taken in case a hazardous accident happens.

According to a trial calculation, the maximum velume of crude oil to be dis-
chairged is cstimated at 10,000 tons even in the case of accident of a large-sized ship,
and the average is believed far less than this figure. On account of the fact that the
bed of the Suez Canal except the South Entrance - Kabret section is mostly composed
of soft and fine sand or silt, dainages may rarely reach tanks even in casc of stranding
or bottoming. At the worst, it will suffice to expect the damage of one or two tanks.
In collision the volume of escaping oil will be larger and lone or two tanks are liable
to be pierced through and lacerated. At any rate, however, it is hardly conceivable
that any large volume of oil will flow out since the Canal is calm at all times. Hence,
the plan will be worked out to attain the capacity for disposing with {0,000 tons of
discharged cride oil. - o

Ifrom the above-mentioned points of view, it is considered necessary to;

1) lnstall sets of oil-disposing machinery and equipment (dispersant spraying equip-
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ment) along the Canal.

2) Utilize lightweight and portable type booms in order to prevent discharged oil

from reaching protected arcas at the river-mouth or harbors,

£} Prepare devices to collect oil drifting in the waterway ot inside harbors, or

suspencied on the sea surface after secluded by booms_.

4) Prevent the dispersion, cmploying oil fence, ”

5y Fill up the function of high-speed fi.reboa.ts, and

6) Strengthen the -“organization” in accordance with the counterplan against accident.

It is understood that S.C.A. is conducting further studies on pollution-preventive
facilities so as to complement the existing ones, and the team places much expection

on S.C.A.’s activities.

4-4-2 Navigation Aids

Safety in manoeuvering a vessel calls not only for complete mastery of the
performance of the vessel, but also for accurate grasping of its position and speed.
To grasp the vessel’s position and speed, there should be provided buoys to indi-
cate the waterway, ranges to show the vessel’s course, and marks and [lags to warn
the vessel against dangerous objects or shallows.

The team was informed that S.C.A. is planning to rearrange and improve existing
conical buoys, can buoys, currcnf buoys, light buoys, light beacons, leading and axis
lights, fixed [ramework beacons, mooring lintit signposts and rock signposts, ete. when
the canal will be reopened in 1975,

Along with the progress of the first phase project, these nautical marks are also
to be relocated or newly or additionally installed.

Moreover, aside fromn seven powerful salvage tugboats {o be used for towing
vessels or assisting the ship-stecrage, various types of tugboals for port services are to
be equipped or increased in number, _

Enforcement of policies is now under consideration on the improvement of radio
phone system for the navigation contirol within the Canal through the direct and swift
communication between a pilot on a navigating vessel and the Ismailia Central Naviga-

tion Control Office, as well as on the Radio Wave Navigation Support Systen (for
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example, in the case of the Rotterdam Waterway it is so designed by use of DECCA

that a rectilinear portion of the DECCA hyperbola passes just at the center of watei-

way ).

On the other hand, those signal stations along the Canal that were destroyed

during the Middic Fast War ought to be reconstructed urgently,

Table 9-4.7  Dimensions of Tanker

Grogs Dead Weight
Tonnage Tonnage
L3 ] 60550 |
. 87706 | 100800 )
6hs6d 103929
96.229 153.140
103907 | 195120
107320 209302
122,000 257 H00
“Tiss000 | 310000
Tra8824 | 231827
Notes:  Partly boaded . .. .. (80%)

1"l In Partly Length ) N
Loaded Ballast Loaded {O.A) Breadih Depih
m m m n m 1
a0 | - 1147 234.0 33,2 16.4
14 262. 40.4 .
B sa PRI A I 209
15.00 B [ 25849 [ 380 242
16.60 9.50 15815 294.0 46.2 250
17, 13.0 50.8 24,
801 930 600 | L.
17.685 3420 J498 232
2055 10.00 17685 o) 54.8 26.4
2230 10.25 20,10 L) 56.0 29.0
24782 1040 | 2040 | 3466 §33 ¥ 320
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