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PREFACE

It is with great pleasure that I present to the
Governments of the Republic of Indonesia and the Democratic
Socialist Republic of Sri Lanka a "Report on the Route

Survey of Medan (Indonesia) - Colombo (Sri Lanka) Submarine
Cable Project";

This report embodies the results of the route survey
which was carried out from August 1983 to February 1984 by
a team organized by the Japan International Cooperatxon
Agency in response to the request of the Governments of
Indonesia and Sri Lanka to the Governmént of Japan.

The survey téam, headed by Mr. Kouichi Uchida, Deputy
Director, Tariff Regulation Division, Telecommunications
Policy Bureau, Ministry of Posts & Telecommunications,
conducted an ocean survey, had a series of discussions with
the officials concerned of the Governments of Indonesia and

g€ri Lanka and has formulated the presént report.

i hope that this report will be useful for the develop-
ment of the Project. '

I wish to express my deep appreciation to the officials
concernéd of the Governments of the Republic of Indonesia
and the Democratic¢ Socialist Republic of Sri Lanka for their
close coopeération extended to the survey team.

,/éfif 4 é )4/74721

Keisuke ARITA
President
Japan International Coopération Agency

March 1984
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Summary

Social demands for internatioﬁal telecommunication sérviceés are
1ncreasing with extension of econOmic and social activities and
development of 1nternationalization of thesé activities, 1In
ordér to méet these increa51ng demands, various countries are
constructing international communication transmission lines at
the présent. The Medan-Colombo Submariné Cable Projéct forms one
segment of the SEA-ME-WE Cable Project which interconnécts
several countriés from Singaporeé to Prance, This submarine cable
runs across the Indian Océan for the first time in the world.

International telecommunication services beétween Indonesia and
Sri pLanka arée made mainly by the satéllite communication system
at the present. In this connéction it has béén required to meet
future 1ncrea31ng demands ‘for international communicatlon
services, and to 1mprove the quality of cormunication services by
'us1ng two main routes} satellite comimuhication system and
submarine cable system togéether,

This submariné cablé system will sérvé as an international
communication highway which ihtércohﬁecté_éoutheaSt Asia ~ Middle
Fast ~ Westérn Europe, and it will be éktremely useful for
improving the guality of intérnational communication services of
not only the countriés concérneéd but also surrounding countries.

In responsé to the requéest of the Governménts of Indonesia and
Sri Lanka, the Japanese Governmént conducted, through JICA, route
survéys and finanéial analysis with respect to this submarine
cable projéct. The summary of results, especially major points,
of thé surveys conducted by the survey téeam is as follows:



Submarine Cable Route and Cable Length

The submarine cable route, which connects Pantai Cermin
{cable landing point in Indonesia) to Colombo {cable landing
point in Sri Lanka), has beén selected with due con51derat10n
to both economic efficiency and ‘high rel1ab11ity.

The proposed cable route goes up north in thée shallow sea
area of Malacca Strait, passes through the Great Passage
where undulations of the bottom topography are large and the
90°E Ridge, crosses the Bengal Fan, and then reaches Colombo.
This route is shown in Pig. 1,

Problems and counterméasures which should be takeén into

consideration as to the proposed cable route are as follows:

(1) The shallow sea.area in the Indonesian side, where the -
water depth is less than 30 m, spreads over a very wide
area and, moreover, an anchorage aréa is close to the
proposed cable route,

As the results of the survey in the Sunda Continental
Shelf it was found that flshlnq activities which may
give damage to a cable are not brisk and cable burying -
is quite difficult due to the stiff seabed. Therefore,
it is recommended that a non buried double-armoured
cable should be used to a 30 m depth 1line and a

non-buried single-armoured cablé in the shelf area.

(2} 1In the Great Passage, it was observed that undulations

of the seabed are severe, the seabed consists of rocks,

and tidal currents in the deep sea are fast, Therefore,

it is strongly required to prevent a cable trouble

resulting from abrasion by using in this area a

specially protected cable for deep sea use,
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(3) * Phe seabéd in the colombo shallow sea area 1ls rock
coveréd with a thin layer of sand, Partially,outcrops
of rock aré found. fTaking into consideration the fact
that anchorage aréas are close to the proposed cable
route, it is necessary to use a double-armoured cable
in the Colombo shallow sea area,and to protect it by
laying in a trench in the reef area close to the beach,

According to the survey results mentioned above, the route
length is 1,384.1 nm between two ¢able landing points. A
mean cable slack in this submarine cable soction and the
total cablé leagth are éstimated at abouwt 2% and 1,412.7 nm,
respectvely. The cable lengths in this cable séction by
types of cablés are shown in Fig. 2.
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~Introduction

A submarine ‘cable is being planined to link South East Asia,
Middle East, and westéfqizufope;” One Of thé segments of the
cable system is between Medan and Colombo. The Governments
of Indonesia and 8¥§ LahkKa have requested the‘édvernmEnt of
Japan to provide assistance to carry out the cable route
survey bétwéen Méedan and Colombo,

In complianc¢e with the request, the Japanese Governmént

arranged to carry out the: cable route survey under the
auspices of the Japan International Cooperation Agency. 1In

 March 1983, the Govérnmént of Japan, through JICA, sent a

préliminary study téam to' thé twd couhtries, and theé Scope of

work (S/W) of the route survey was concludéd by the

authoritiés concernéd of Indonésia, Sri Lanka and JICA
preliminary study team.

Based on the s/v, the JICA survey team startéd a desk-top
study of this projéct in Japan. The téam collected data,
such as submarine physiOgréphy, seismi¢ activity, weather and
currents, fishing activities, and so on. The survey team
analized the data, and selécted the proposed cable route.

From 30th Auwgust to 7th September, thé survey team was sent
to the two countriés, and submittéd and explained the
Inceptidﬁ Réport én the route survey for Medan-Colombo
submérihé'ééblefﬁi0jéct;

After submission of the Inception Report, the team boarded
thé Japanése survey ship "WAKASHIO MARU" at the Singapore
port on 19th September, and carried out the cable route
suevey from 22nd Séptéember to 9th November with fuli
assistance of thée Govérnment Authorities of Indonesia and
Sri Lanka.



The Indonesia counterpart and Frénch observer together with
" two Officers of the Rydrographic Department of Indonesjan
ﬁavy joined the survey éhip at Belawan. After the survey on
the Inddnesian territoridl aréa, the two naval offlicers got
off the éhip at Kruengraya, The survey ship arrived at
Colombe in 16th October after the going-run survey. Colombo
approach; inland and inshore survey, as well as the earth _
resistivity measurement, were carried out from 17th to 22nd
October with the full assistance of SLTD, Sri Lanka Suvxvey
Department and Colombo Port Authority.

The countexparf of Sri Lanka joined the survey ship at the
Colombo port and the returning-run survey was carried out
from 23nd October to 9th November.
(1} Rames of Participants

The participants in the cable route survey are as

follows;

1}  Preliminary Study

Mr. Xoichi Uchida MPT Team Leéeader

Mr. Ryuichi Kinoshita MPT Sub-Leader

Mr. Hajime Tonegawa MFA  Sub-Leader
Mr, Taisuke Kitamura KDD Cable Engineer
Mr. Tokuji Mitswui XDD Cable Engineer
Mr. Tadashi Tomizawa JICA Coordinator

-0 —



Route Survey

=

Mr.,

- Mr.

'Hr,
Mr,
Mr,
Mr,

Mr,
Mr. .
Mr..

da.

~ Japanese' téam members

Koichi Uchida*

'Akira Ishii

Akio Mizukoshi

Tokuji Mitsui
FPumitakd Kobiyashit
Yasuo Nishiyamat
shigeaki Kubo
Takeji Otsuka
Hasatami.oyémaf

Counterparts
-Achmad Leésmana
_Ardhin‘lchwaﬁ*_

M. B. Rodrigo*

U.S8.W. Basnayake

Observer

L. Lemasson

Indonesian Ravy

" Cpt. Mintardjono

Reamrks:

: Lt

Iswinardi

MPT.

KOD

KDD
KDD

KDD

SHS

SHS .
SHS
JICA

P.T.

- P.Ts

Japanese Survey Team
Leader

Route Survey Team
Leader

Cable Engineer
Cable Engineer
Pinancial Analyst
Hydrographer
Géologist
Océanographer
Coordinator

Indosat, Indonesia

Indosat, Indonesia

SLTD, Sri Lanka
SLTD, Sri Lanka

PTT,

France

* Not attended at the actual route survey

Ministry of Posts and Telecommunications

MPT:

MFA: Ministry of Poreign Affairs
KDD: Kokusai Denshin Dénwa Co., Ltd.
. SHSt

Sanyo Hydrographic Survey Co., Ltd.



(2)

Survey Schedule

The schedule of the survey aré as follows;

1}

2)

3)

4)

5)

Préliminary study

Preliminary Study Team visited the two coqntries
from 6th to 25th March 1983, and concluded the Scope
of wWork,

Submission of Incéption Report

Based on the Scope of Work, the study team prepared
thé Inception Report for Route Survey, and submitted

and explained the report to the two countries fronm
30th August to 7th September 1983,

Route Survey

Going-run survey was conducted from 22nd September
to 16th October from Medan to Colombo., The Inland
Survéy and Barth Resistivity Measurement were

‘conducted at Colombo from 17th to 22nd October.

Returning-run Survey was conducted from 23rd Qctober
to 9th November,

Submission of Interim Report

After survey, the survey te¢am prepared the Interim
Report at Singapore, and submitted and explained to
the two countries from 25th November to 2nd
December .,

Submission of DPraft Final Report

Through discussion with counterparts from the two
countries from 9th to 21th January 1984, the survey
team prepared the Draft Final Report, and submitted

and explained to the two countries from 24th January
to 2nd February 1984,

...]2_.
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Submission of Fianl Report

The éurvéy tema prepared thé Final Report including

the comments from the two countries, and forwarded
to the two countries at the eénd of March 1984,
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2.

2.1

Desk>Top Study

General -

When céllectlng ‘data néCessary for the cable route survey,
it was difficult ina Japan to obtain all the information on
the coastal areas of Indonésia and Sri Lanka. We,
thereéfore, asked the government authorities of these two
countries to furnish us with nécessary informatlon.

Data'On*ammuniiidn dumpiné areas, offshore oil deévelopment
activities, etc, weére provided by thé Govéernment of
Indonesia., Various types of information on the Sri Lanka
waters'and data on undérground installations in the urban
dist¥ict of Colombo wére prov;ded by the Government of Sri
Lankaa

This éhapter has been prepareéd according to these data and
additional data collected from several foreign countries.

-1 —



2.2 Submarine Physiography

The seabeds spreading from Medan {Pantai Cermin) to Sri
Janka can be classified into the following seven areas by

topography.

2.2.1 Malacca Strait

2.2.2 Andaman Sea

2.2.3 Great Passage {Andaman-Nicobar Ridge)
2.2.4 Hicobar Fan

2.2.5 90°E Rigdge

2.2.6 Bengal Fan

2.2.7 CcColombo Continental Slope

2.2.8 <Colombo Continental Shelf

Their locations are shown in Fig. 2.2.1 together with the
proposed cable route,

2.2.1 Malacca Strait
{1) Sunda Continental Shelf

The Malacca Strait spreads in the direction of
northwest-southeast. 1Its total length i$ about 800
km, and its width is about 310 km near its north-west
opening, but it narrows in the south-east direction,
and its width is about 65 km near 2°30'N.

The water depth is as extremely shallow as about 20 m

near the south opening, and about 100 m near the
north opening,

~ 18 —
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(2)

The Malacca Strait is a part of thé Sunda Continental

- Shalf, and its séa level went down by abéut 100 m and

its greater part became a land in the last final
gqlacial period about 10,000 years ago. At that time
the land surface was flattened, or valleys were dug

into the land surfacée Qque to erosion by rivers. Even
. aftér thé ice age énded and the séi level was

restored to the present one, theése erosional valleys
réemain in the séabed.

. The present séabed topography formed in the early
‘Quartérnary, i.é., Pleistocene epoch, The seabed
consists genérally of Pleistocene deposités, and its
“surfacé is covered with a thin layer of Holocene

sediments. Bottom sédiménts are mud or sand-mud, but

‘a histfibuﬁioﬁ bf sand or pebbles is found at areas
‘wheré thé current is fast,

Thé proposéd cablé routée runs up north from Medan

" (pPantai Cermin) and, ‘after having réached to the
‘water depth of 50 m;, runs nearly in parallel with the
‘Sumatra Is. about 65 km offshore thé Sumatra Is.

Sunda Continéntal Slope

The Sunda Continental Slope extends from the Sunda

continental Shelf to the Sumatra Shelf Basin floor of
the water dépth of 1,200 m, Its gradient is steep on
the southwést side, i.e., near the Sumatra Is. On
thé other side, i.e., Ko ?ucket side, the gradient is
extremély gentlé. It is seén that a submarine fan
has developed on the Ko Pucket side at the water
depth of 300 ~ 400 m. An uneven topography has
developéd at the lower part of the slope, and it
suggests that phenomena of creep and slumping are
occurring.

—-2) —



2.2'2

The proposed cable route runs through thé lower part
of the slope where thé topography is stable and
undulations are little.

Andaman Sea

The Andaman Sea is a séa area which is enclosed with the
Irrawaddy Delta at the north, the Malay-Burma Peninsula at
the east, Andaman-Nicobar Is. arc at the wést, and the
Malacca Strait at the south. On thé east sidé of this sea
area, the continental shelf of Malay-Burma Peninsula has
developed down to the water depth of 200 m, but the sea
abruptly deepeéns on the west Sidé, and the Narcondam-
Barrer Basin is found in the Central Andaman Trough and on
the north of the trough, and the Sumatra Shélf Basin is
found on the south of the trough. A mean water depth of
the former two is 2,000 m, and 4,180 m at the deepest
point of the Central Andaman Trough. The proposed cable
route passéd through the Sumatra Shelf Basin which spreads
in the southern part of Andaman Sea. This basin is a
basin of incomplete type opening to the west, and the
water depth at its deepest point is about 1,300 m.

Great Passage {(Andaman-Nicobar Ridge)

The Andaman-Nicobar Ridge extends im the form of arch over
a distance of about %00 km from the Middle Andaman to the
northern edge of Sumatra. The east sideé of this ridge
stretches to the complicated séabed topography of Andaman
Sea. The west side form a steep slope, and stretches to
the deep séa area of the Java Trench.

e



The Java Trench is thé so-called subduction zone where the
' Indian Ocean Plate collides with the Indonesia~Sunda
Cont1nenta1 shelf, and the former is 31nking under the

- latter. - There are- several islands in the Andaman-Nicobar
Ridge, and they are separatéd from oné another by large
and small straits., Among these straits, the Great Passage
extending beétween thé Sumatra Is, and Great Nicobar Is. is
widest, and the water depth is largest, The width and
_'mean water depth of Great Passage are about 190 km and

1, 500 m, respéctlvely.

.....

':remarkéble, ‘and theé water depth exceeds’ 2,500 m at deep
pbints‘ The propésed cableé route determlned by thé route
‘surveéy will pass through thé Great Passage at a point
.where undulations are rélatively small.

Nicobar Fan

Thé Nicobar fan was formed with sedimens transported by
‘the turbldlty currénts from the Ganges Brahmaputra Delta,
and its surface is flat and’ covered with ocozé. The water
depth of the bottom 6f Nicobar Fan is about 4,000 m, and
the seabéd shows as a whole a véry gentle slope toward the

Java Trench. The, proposed cablé route runs on the
extremely gentle slope.

90°E Ridﬁe 7

The 90°B Ridge is a linéar ridge which is about 4,800 km
in length and about 200 km in width, stretching from near
12°N to 31°S along a longitudinal line of 90°, The water
depth at its deepest point is 1,800 ~ 3,000 m, and the
séabed is covered with pelagic globigerina ooze. 1t is
judged from the results of seismic survey that the 90°E

Ridge was formed rather by upheaval of stratum than the

volcanic origin, and its origin is stil) under study at
the present,
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In the 90°E Ridge, fractures have developed in para}lel
with the longer axis direction, and formed a complicated
uneven topography. The proposed cable route detefminea by
the route survey is designed to cross the 30°E- Ridgée at a
point where the ridge is narrowest and undulations are

small.

Bengal Fan

The Bengal Pan is a sumbarine delta fan which'wéé formed
mainly with seédiments transported from the Ganges—
Brahmaputa Delta and deposited on the seabed. Its length
is about 3,000.km southward from the Géngés—Btahmaputa
Delta ‘down to the water depth of about 5,000 m, and its
maximum width is 1,100 km. |

Dips of the seabéd are mearly uhiform, and about 1.1 m/km.
Large and small submarine canyons have developed
reticulately on the Bengal Fan as shown in Fig;:é;ﬁ.l.:

Theseé canyons are péésa@es through which.sediménts:ate
transported, and their profiles are varied comprising
V-shaped profiles like those of land rivers, pfofiles of a
developed natural levee, river terrace, etc.

It is said that sediments are still actively transported
through some of these submarine canyons at the"piééent.
The proposed cable route crosses the Bengal Fan nearly
along a line of 5°H, and since this line is‘about:l,BOO'km
distant from the head of delta, it is considered that

there is not such a strong current as to give damage to a
cable.
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2.2.7

Colombo Continéntal Slope

The ‘slope Of the continental shelf of $ri Lanka is

*relativeiy steép ‘{about 106° on an aVerage), and espécially
“on'thé south’ 's1dé" 6f the island, the slopé is as steep as
'45° at some points.

The proposed cable route edtends to a déep area with the
shortest possible way.,

Colombo Contlnental Shelf

1The contlnental shelf is narrow, and its width 15 about
720 km. The water depth at the continental margin is about

65 m on an average. Sedlments on thé continental shelf

_.are sand, fragments of coral reef, etc,

 The pfoposéa*éable route éxtends from the Colombo landing
'fp01nt to the direction of WSW on the relatively flat
'contxnental shelf, keeplng cléar of a reef or large-sized

Shlp anchOrage areas,



2.3

Seismic Activities

Earthquakes occurred in the last twenty years (1960 ~ 1980)
in an area including the survey route show a distribution
plotted in Pig. 2,3.1. These earthquakes convergently
occurred in a limited area, and their details are shown in

‘Pig, 2.3.2. The Sunda Shelf and Slope are stable crustal

blocke on the Indonesia-Sunda Continental Block, and a weak
earthquake was recorded in this area 1959, but an éarthquake

has scarcely occurred since 1959,

Near the Great Passage, occurrence of earthquakes of a
magnitude of less than 7 was recorded in the past, but an
earthguake occurrent frequency is low. It is said that
these earthquakes occur at a boundary between the Indian
Ocean Plate and the Indonesia-Sunda Continental Block when
the former is sinking under the latter, and most earthquakes
concentrated to a belt zone within 200 km of the Java
Trench.

-

In the 90°E Ridge, earthquakes concentrated to an area
between 3°R and 10°S, and the past records show that
earthquakes of a magnitude of more than 7 occurred in this
area. The survey route passes near 5°N, and the bottom
topography is relatively gentle in slope and, accordingly,
there is almost no fear that a turbidity current caused by
occurrence of an earthquake gives damage to a cable. The
sea area spreading from the Bengal Fan to Sri Lanka is on a

stable crutal block, and seismic activities in this area
were scarxcely recorded.
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Fig. 2.3.1 SEISMICITY AROUND THE SURVEY AREA,1960—}980
(A.FP.Espinosa, W.Rinehart and M. Tharp,1981)
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2.4 Weather, Currents and Wave Height/Wave Direction

2.4.1

”weathér'

The monsoon of the Indian 0cean is dominant over the séa

area where the survey was conducted That ls, the south-
western monsoon from Hay to September and the northeastern
monsoon from November to February are dominant over the
whole snrvey sea arca. The southwestérn monsdon prevails
from May to‘Septembér,_yhile the northeastéern monsoon
prevails_ffem_NQvembet_to February,

‘The wind forcé of thé Southwestern monsoon is generally 4

(Beaufort scale), but is sometimés redches 5 or 6.

“In this period of time, it is very sultry, a cloudy

wéather continués, and it often rains., Both the wind
velocity and wind forcée of thé north-eastérn MONSOON are
somewhat apt to change, but the wind force is generally
about 4°'-.5, 'and the wind direction in north or northeast.

In the period of northeastern monsoon, it is fine, cool

A monsoon alternatxng perlod is from Aprll to May, and in

' this perlod it is hot, weathex 13 apt to change, and there

is alse a lot_qf thunderstorm in this sea area.

A mOnsoon alternatlng period in the autumn is from October

to NoVember, and thé climate and weather are both nearly
the same as in the monsoon alternating period. A tropical
cyclone forms in the Bay of Bengal throughout the year.
It forms mostly ‘from May to the first decade of December,
and reaches to peak in October. It geneérally cruises to

" the northﬁest from December to Harch, to the northeast in

Aprll and Hay, and cruises up north through the Bay of
Bengal £xom May to July. It shows also tendency that it
cruisés to NNW in August and September, and to the
north-west, north or NNE in October and November. {Fiqg.
2.4,1.1 ~ 2,4,1.2)



2.4.2

Current

The climate and weather are nearly the same in the whole
survey area, but ocean current survey areas are d1vided
roughly into the Malacca Strait, Bay of Bengal and an area
near Colombo, and océan currents in these three areas are

séparately described hére-under.

(1)

(2)

Malacca Strait

The water depth in the Malacca Strait is relatively
small, about 73 m or less in the greater part of the
Malacca Strait. Therefore, the current diréection is
this strait is greatly influenced by tide. It is,
nevertheleéss, said that the current toward the
northwest is predominant in this strait throughout
the year. The reason is that a southernly current in
the South China Sea passées along the head of the
Malay Peninsula, then flows into the Malacca Strait
in the northeastern monsoon period, and in the south-
western monsoon, period, a-part of the current, which
flows from the Xarimata Strait to the South China Sea
enters the Malacca Strait and flows to the northwest.
In the monsoon alternating periods the current
wéakens, and its diréction is also somewhat unstable.
At the zenith of the northeastern monsoon period, a
counterclockwise mixed curréent is sometimes observed
at the northern part of the Malacca Strait.

Bay of Bengal

In the Bay of Bengal, a current pattern is observed
throughout thé year. That is, at the opening of the
Bay of Bengal which is south of 10°N, there is an
apparent current corresponding to the monsoon. 1t
flows generally to the west from December to March,

and to the east or east-northeast from May to
Septemher,



(3) C61¢mbo_hppr6ach’

Current of the Indian Ocean, Arabian Sea and Bay of
Bengal meet one andther at the Sri Lanka approach.
Thé curreént ‘of Sri Lanka approach is 6ften strong
and, moéreover, abruptly changes in both short time
-and short distance.  Especially at the soéutheastern
coast of Sri Lanka,’ thése phenomeéna are freguently
obséerved: In the offing of the southérn coast of Sri
 Lahka, there is a strong and prevailing current, and
'1t is apparently cloSely related to the northeastern
and southwestern ‘Monsoons. This current flows to the
west or southwést from November toé Marc¢h, and this
" current changeés to an éasteéern current from. June to
September. It was recorded that these two currents
flow 100 mllés a day.; Thesé two currents variously
change in thé monsoon alternating periods, but it is
said that théey flow. generally about 24 miles a day,.

_ Have Helqhthave Dlrectlon

Wave conditions in the Bay of Bengal aré as follows
according to a réport of the Naval Physical and
Océanographic Laboratory, Cochin (April, 1964).

The waves in the Bay of Bengal are most gentle in March,
and most rough 1n June according to the records of 1960 -
1964, The mean wave height in June is 1.75 m. A tropical
storm and cyclone form most frequently in October, but the
mean wave height in this peried is only 0.97 m. Wave
conditions in the monsoon period are as follows.
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Monsoon Alternating Period (March - April}:

Wave directions are varied over the Bay of Bengal. The
waves are most gentle in this period, and the mean wave
height is 0,84 m,

Southwestern Monsoon Period (May - September):

The wave direction is West or Southwest, and the wave
height is maximum in this period. The sea grows most
violent in June, and the méan wave height is 1,75 m.

Monsoon Alternating Period {October):

Wave directions are varied, and the mean wave height is
0.97 m.

Northeastern Monsoon Period {(November - Pebruary):

Waves correspond to the northeastern wind. Near the
Nicobar Islands. However, the wind direction is apt to
change in January and November. The wave height in this
period is generally lower than that in the south westeérn
BONSOoOn period,



December to April

Fig 2 4.1 GENERAL DIRECTION OF CYCLONE
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- Hay to July

Fig 2 4.2 GENERAL DIRECTION OF CYCLONE
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_ Auqust to September
Fig 2 43 GENERAL DIRECTION OF CYCLONE
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October to November

Fig 2 4.4 GENERAL DIRECTION OF CYCLONE
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2.5 Pishing Activities

2.5.1

Indonesian Waters

Small fishing boats of 1 ~ 2 tons are in operation near
Pantai Cermin, and their fishing méthods are gill net and
hand 1ine fisheries. In addition to these fisheries, a
small-scaled fishery called "runpon® (fish lure) is also
in operation. Near the Medan LP, five systems of net
fisheries using nets attached to a wooden underwater
structure called "jéermal®™ (tidal trap) are in operation
ovér a sea area spreading 3 ~ 3,8 km offshore the Medan
Lp. (Fig. 2.5.1)

among theése fishing activities, the jermal is locatéd on
the originally establishéd cable routée and, accordingly, a
course of the cable route was forced to be changed. ‘The
jermal, hdwever, dces not directly give damage to a cable
as a Qill net and hand line do not.

In the course of carrying oui the survey work, we did not
meet with thé trawl fishéry which is possible to gives
damage to a cable, Moreover, the trawl fishexy was
prohibited since Januvary 1, 1983 6ver the whole Indonesian
waters by the ordér issued by the President of Indonesia
in Januwary, 1982,

We understand, theéerefore, that the trawl fishexy is not
approved along thé coast of Sumatra which is related to
the survey route. Prom the above-mentioned, damage of a
cable by the trawl fishery is nearly negligible,
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colombo Waters

Near the coast of Colombo, around 80 fishing boats are
catching fish by thée gill néet or trawl fishery. The size
of flshing boats is 10 tons é6r léss, and that of the
greater part of fishing boats is about 3.5 tons. The
season of fishéry is Septembér, Among these fisheries,
what may give damage to a ¢ablé is the trawl fishery, but
its scale is small, and it seems that damage or trouble of
a cable by the trawl fishery is nearly negligible,
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2.6 Shipping Activities

2.6.1

Main Shipping Routes

Main shipping routes, which are classified iht@ Iéfge and
small ships, in the sea area spreading from thé¢ offing of
Singapore to that of Colombo are roughly as follows,

{1} Large-sized Ship

1)

2)

3)

From the Singapore Strait to One-Fathom Bank

The traffic separation scheme authorized by IMCO,
(Inter-Governméent Maritime Consultative
Organization) has been established in this area,
and its course has been set on a line which is
nearly at theée center of the strait but a little
close to Malaysia, where the water depth is

large.

From One-Fathom Bank to Northwestern End of

Sumatra Is.

In this area a shipping route extends from the
One-Fathom Bank to a point which is about 10 nm
of fshore Diamond Pt. (about 140 nm to the
northwest of Medan) and, beyond this point, it
runs toward a point which is about 5 ~ 15 nm to
the north of Wé Is. This course crosses the
cable route near A/C 6 6f the route survey,

Offing of Northwestern End of Sumatra Is. (Near
95°FE Line)

In this area, ships sail on the north or south
side of the small island Pu Rendo, which is
located at the northernmost of Sumatra, nearly in
the east-west direction. This course is about 10
~ 15 nm distant from the proposed cable route,
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(2)

4) From Northwéstern End of Sumatra to South of
-Sri Lanka ,
In this aréa, ships sail in a étraiqht line from
‘Pui Rondo toé a point, which is about 10 nm to the
-south of bondra Head, on a course of 264° over a
distance of about 856 nm. ‘This course ¢rosses
the proposed cable route in the Great Passage,

5) From South of Sri Lanka to Southern Offing of
India
‘After passing through Dondra Heéad, ships double
the southwestern end of Sri Lanka, and sail to a

;polnt which is 15 nm to the southwest of Cape
Comotlne whlch lles at the southern end of India.

This course crosses the proposed ¢able route at a
point which is about 40 nm to the southwest of

Colombo,

Small-sized Ship

"~ Séa areas wheré small-sized ship sail are the
northwest of Sumatra IS, and the coast of the south-

west of Sri Lanka. Thé number of ships sailing in
this aréa is generally small, but it is a little
large néar thé Medan or Colombo Port. Since their

‘course passes within close range from the coast, the
- coursé doés not cross the proposed cable route
 excepting near the Pedan or Colombo Port mentioned

above.



2.6.2 Number and Type of Shipping
The number and types of ships which sail through the
Singapore Strait, the Malacca Strait and Indian Ocean (the
Bay of Bengal), and ships which passed through néar the
survey vessel in the course of conducting the cable route

survey aré as follows,

(1) Singapore Strait
The results of investigation of ships, which sail
through the Singapore Strait, conducted by the
Singapore Government aré given in Table 2.6.1.

However, the numerical values given in the above
table include those of small ships of less than 75
gross.tons, and it is conjectured that small inshore
sailing ships to Indonesia and Malaysia are included

in the obseérved ships.

(2} Malacca Strait

Statistics of checking the total numbér of ships
sailing through the Malacca Strait are unavailable,
but the number of ships sailing through the Malacca
Strait is estimated as follows from other data.

1) Supposing from the numerical values given in the
above Table 2.6.1 that 1/5 of ships smaller than
5,000 gross tons and all ships larger tham 5,000
gross tons sail through the Malacca Strait, the
mean number of ships which sail through the
Malacca Strait is estimated at 89.7.
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2)

3)

_According to data issued by Japan shipowners'

Association, the number of Japanese ships which
sailed through the Malacca Strait throughout 1968

is 3, 474. On the other hand, the number of
?Japanese Shlps checked by the Singapore Govern-—
lment ammounts to 14.2% in the component ratio by
‘;natlonallty of ships which sailed through the
‘Singapore Strait. Calcu}atlng the number of

ships which sails thrOugh the Malacca Strait
accordlng to these values,; thé mean number of
ships which sail through this strait is 67, Olday.

Sinceé the statlstlcs in 1) were collected in 1973
‘and 2) weére 1968, it is estimated that the number

of ships salllng through the Malacca Strait
éxceeds the number given in 1) and is around
100/day.

Bay of Béngal

‘Qata 133ued by Japan Hydroqraphlc Association in

1983 are: aVallable as data for estimating that
how many_shlps sail from the northern end of
Sumatra Is, toward Dondra Héad of Sri Lanka out
6f'éhibs.whiCh sail through the Malacca Strait.
According to this data, 4% of ships which pass

through the Malacca Strait sail to Rangoon,

Calcutta and Madras, 393% sail to the east coast
of Africa and doublé the southern end of Africa,
and the remaining 57% double Dodra Head and sail
to the Persian Gulf or the Suez Canal,
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Table 2.6.1 Ships Sailing Through 'Singapé,re Strait

Oct. 1969 (28 Days)

Feb, - Mar. 1973 (28 Days)

Effect of Dredging Malacca and

— 58 —

“Investigation on Economfeal
Singapore Stratis® (1973)

Mean Compo- | Hean Compo-
Q'ty of | Q'ty of | neat Q'ty of | Q'ty of | nent
Ships Shipsf Ratfo Ships Ships/ Ratio

1) Q'ty of Ships - | 3,623 | 129.4 4,019 | 143.5

observed at

Hount Fader
2) Cosnponent §,231 44,0 34.0 i,L15 39.8 27.8

Ratic by

Applications

Tanker, bulk .

carrier

Cargo boat 1,961 70.0 54.1 2,595 42.17 64.6

Passenger boat 27 0.9 0.7 38 1.4 0.9

Others 404 15,4 11.2 21 9,7 6.7

Total 3,623 100.0 4,019 100.0

3) Conponent Ratio 162 5.8 4.5 216 9.9 6.9

by Tonnage

30,000 gross

tons or wore

5,000-30,000 2,344 83.7 | 64.7 1,857 66.3 46.2

gross tons

75-5,000 940 33.6 25.9 1,882 67.2 46.9

gross tons

75 gross tens 122 6.3 4.9 4 0.1

or less

Total 3,623 160.0 4,019 100.0

Note: The above table is quoted from
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The numbér of ships which sail on this course is,
therefore, S?Iday, but since ships which sail to
the north of ‘the east coast of Africa also sail
near this' course 'in theé séa area close to Sumatrd
Is., the number of ships which sail on this
course increases by a few %, and is estimated at
more than 60 on an average.

Numbér of Ships which ‘Passéd Near SurVey Ship buring Route
Survey Work '

The number of ships wﬁigh‘p&SSéd near the survey ship
during-the rouie survey work conducted from October 7 to
Novembe? 8, 1983 is given in Table 2.6,2. The numbér of
some ships detécted by a radar is includéd in the values
dgiven in Table 2.6,.2. ’

Ih'fhié Tablé a sea area spreéading oveér the proposed cable

route is divided into séctions at intervals of 10°

Longitude, put since the cable route runs in the
north=south direction in an aréa between 79°E and 80°E
Spréading on the southwest of Sri Lanka, this area is
divided inté two assuming that thé north and south sides
of 6°N. in latitude are (N) and (S), respectively. Also

when the number of workdays in one sectlon is less than
_one day, it is counted as one day.

Flg;‘2.6.1 shows a course of large-sized ships and the
proposed cable routé, A point where the course and cable

' routé cross éach othér is near AJC 6, A/C 11~ A/C 13 and

bétween A/C 25 and A/C 26. The number of ships visually
checked near this crossing point and the Colombo and Medan
Ports wa§ large, but the .number of ships observed in other

‘areas is small, bécause thése areas are 10 ~ 30 nm distant

from the average shipping route.
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Table 2.6.2 Number of Ships Observed During Survey Work

, : ‘ 'ty of
(oot iong) | Seliota sips | workdays | shibs/oay

79¢ % 80° (N) - 21 3 7
79° ~ 80°  (S) 21 2 10.5
80° ~ 81° T 1 1
81° ~ 32° . 10 | 2 5
82° . 83° 2 1 2
83° ~ 84° - 4 ‘ 1 4
gde ~ g5° | 1 1 7
85° ~ 86° ' 0 ' 1 0
86° ~ 87° 2 1 2
87° ~ 88° . Q 1 0
88° ~ 89° 1 1
89° ~ 90° , o 1 0
90° ~ 91° 4 2 2
91° ~ 920 s 1 5
92° . 93° 17 2 8.5
93° ~ 94° 100 - 6 16.6
94° ~ 95° 48 4 12
95° ~ 96° 0 1 0
96° ~ 97° 5 i -
97° ~ 9g° o 1 o
98 ~ 9g° 10 1 10




2,7 Offshore 0f1 Activities

2.7.1

o ———
. e
vewdhital

Accord1ng to the data given- by Indosat (Table 2.7,1) and the
oil Drxlling Planninq Drawings (Petroconsultant, S.A,

Geneva, 1983) of Figs. 2.7.1 and 2.7. 2, the oi) mining claim
through which the proposed cable route passes is as follows,

Indonesian Water Area

The proposed cablé route passes through the mining claim
Of ASAHAN block by about 80 km in the sections of A/C 1 ~

'A/C 6, about 180 kit in the sections of A/C 6 ~ A/C 8§ of
"theé NSO block, and about 190 km in the sections of A/C § -~

A/C 9 ~A/C 10 of the NSO éxtension block. The title to
these mining claims is as follows.

ASAHAN Block i Offshore 0il, OX0CC International
NSO Block

Mobile 0il Indonesia

NSO Exteénsion Block : Indonesia PTE Ltd.

In the planning drawings méntioned abové, abandoned oil
wellslplatfbrmslrigs are shown at six points in the ASAHAN
block on the both sidé of the proposed ¢able route, and
abandonéd o6il wélls/gas wélls/platforms/rigs are shown

at twenty pbihts in the northern part of the NSO block.
However, no abandoned or existing il well/platforms/rigs
is shown in the NSO extension block excepting only one
plétform or rig at near the coast in the northéxrn part of
Sumatra.

We inquired of Indonesia PTE Ltd. (joint corporation of
Pertamina and Japanese company) about an oil development
Plan in this sea area, but no comment was obtained,



Table 2,7.1

POSITION OF OIl PLATFORM/RIGS IN 'SUMM"R'A
{(Given by INDOSAT)

-

POSITION ’
b QXARY latitude (N) Iongitude (E)
M.E.1.I. 05-43-00.8 97-45-35.3
M.E,1,1. 05-40-34.8 97-45-32,9
Mobil Expl., TND. INC. 05-39-33.2 97-45.43.3
Mobil Expl. IND. INC. 05- 43-51 "97-45-37
Mobil Expl. IND. INC, 05-19-04 98-04-20
Mobil Bxpl, IND. INC, 05-23-20.8 98-05-28,4
Mobil Expl. RO, INC. 05-27-38.6 98-04-49.2
Mobil BExpl, IND. DC. 05-18-18.4 98-02-34.3
Mobil Expl. D, R, 05-17-57.4 98-02-16 -
VYobil Bpl. DD, DC. 05-41-28.6 97-45-31,7
Vobil Bxpl. D, DI, 65-44-26.9 97-48-2.4
Yobil Evpl., O, RC. 05-45-20.3 97-51-54,2
Mobil Bpl. D, B, 05-45-35 97-49-55
Mobil Bpl, D, P, 05-43-18.3. 98-06-03
Mobil Bpl). DO, P, 06-14-31.8 97-50-21.1
Mobil Bpl. PO, pr, 05-19-37.03 98-04-30.441
Mobil 0i1 D, P, 05-20-10 - 96-05-33
Mobil 011 T, T, 04-33-24 99-02-41
Kpitaire T, WD, 04-07-09 98-37-38
NOKTH SWMWATERL 051 Do, 03-52-13 98-51-42
NOKTH SIMATESL (641 10, ¢4-01-39 98-50-26
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‘However, according to the opinion of persons concerned

with Indonesia PTE Ltd., a company which starts a work or
development preceding othérs has a priority even in a
mining claim of oil developmént. If a sumbarine cable has
been laid in advance, an oil drillinq point or oil
drilling facilities should keep clear of the submarine
cablé route, In case, however, oil or gas development is
a pressing need, an 01l devélopment company must make
proportional compensation for cable relocation.

During thé routé survey, any wells/platforms/rigs were not
observed near the proposed cable route,

sri Lanka Water Area
The proposeéd cabie routé passes thrdugh the block No. 8
ovér ahout 4 km between A/C 25 and AfC 26, and about 37 km

of the block No. 9 betwéén A/C 26 and L.P. The title to
each block is as follows.

Block No. 8: R.J. Halker 0il Co.

Block No, $¢ Phoenix, OFF PET.

As a résult of inquiry made by SLTD to the government
agencieés related to oil devélopment, it was found that an
0il mining claim extends over the whole continental shelf
of Sri Lanka, but an area where oil activities are being
actually‘made is limited to the northern part of Sri Lanka
for the time beiﬁg. As for a water area near Colombo, it
was found that there is no concrete plan of oil

devélopment at the present, and a cable can be laid
without trouble,
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2.8

_PreviOUS'Cable*Fault‘Histories

Telegraph cablées prev1ously laid and ‘related to the sea area
" where the survey was conducted are as follows. By using the
‘data of cable’ fault hlStOfleS -regarding 5), 6), 7), 8) -

obstained from PIT of France, their locations and fault
causes are plotted in Fiq. 2.8.1 and F;ga 2.8.2,

1) Madras - Pénang No. 1 - 1871 < 1927
?2) Madras - Pénang No, 2 1891 - 1962
3) Madras - Pénang No. 3 192172 - 1973
4} Colombo - Penang No. 1 1913 - 1973
S) Colombé - Penang No, 2 1923 - 1973
6) Medan - Penang 1891 - 1950
7) Aden - Colombo 1913 - 1966
8) Colombo - Seychelles 1922 - 1954

With respect to the Médan - Penang cable, most of cable
faults resulted from corrosion, but in the sea area near the
coast of Medan, fawlts due to an unknown cause and such
artificial faults that a cable is hitched by a dredger or
crane are found. As for the Colombo - Pénang No., 2 cable,
cable faults took place on thé Sunda Shelf and its Slope
near the Penang Island, Great Passage and Colombo Shelf and
Slc:»pe-._= The cable faults on the Sunda Shelf and its Slope

‘resulted from corrosion as in the Medan - Penang cable.

Most of cable faults in the Great Passage resulted from
chafe, at Colombo side, two cable faults were reported; one
resulted from a cable kink on the shelf slope, and the other
resultéd from chafe and corrosion near the beach.



It can be seen from the above that cable faults took place
on the Sunda Continental Shelf, Sunda Continental Slope,
Great Passagé and near the beach of Colombo, bﬁt é&ble
faults in the deep sea such as 90°F Ridqe,_Behgal Péh,

Nicobar Fan, etc. were not reported.
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2.9

Exl#tiﬁg and Abandoned Submariné Cables

Submarfin¢ cables which are in use at the present and were
abandoned in the Bay of Béngal and Malacca Strait are as

fOllO'ﬂ'Sn (Fig- 2-951)

The propdsed ¢able route crossés some abandoned telegraph
cables among vndermentionéd cables near the both landing

1) Submarine Cables in Use at Présent
Médan-Penang Cable ..... laid in 1983,
Penang-Madras Cable ,.,,. laid in 1981,

2} Abandonéd Cablés (Telegraph Cables)
Medan-Pénang Cable .......scv004.40... abandoned

Penang-Madras Cable (three lines) ... abandoned
- 19173,

Penang-Colombo Cable (two lines) .... abandoned
Colombo-Aden Cable ...vievvies004.4.. abandoned

Colombo-Seychellés Cable .....000..4. abandoned

3} Submarine Cablé under Contemplation

in
in

in

The laying of a submarine cable between Medan and

Singapore is on foot.

— 13 -

1950,

1927

1973.
1966.

1954,
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2.10 Exiéling and Abandoned Pipelines

2ii0.1 Indonesian Waters
In the Indonésian waters, oil or gas wells, those were
abandoned foxr such reasons that the boring resuits show
no indication of presence of oil or gas, or that oil or
gas résérves aré not S0 much as to be worthy of
deveYopment, are found near the proposéd cable route as
mentioned in 2,7.1. These gas or oil wells were,
however,; abandoned or their devéelopment plans were
stopped at the 1n1t1a1 stage, and no submarlne pipelines
for them were not laid.

2,10.2 Sri Lanka Watérs
CIn the Sr1 Lanka waters, no 011 or gas developmént was
magde near the proposed cable route up to the present as
mentloned in 2.7.2 and accordlngly, there is no fear

that a plpellne for an o0il or gas well gives damage to a
cable.
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2.11 Ammunitfon Dumping Area and Others

2.11,1 1Indonesian Waters

There are the following amumunition dumping areas and
others in the Indonesian waters (see Fidg. 2.11,1).

The posxtlons of Ammunition Dumping Area and Bomb
Positlons, etec,, are shown on the Indonesian Naval Charts

No. 6,9 and 10.
{}) Prohibited and Ammunition Dumping Area
1) Near Belhara Island

The aréa enclosed with longitudinal and
latitudinal lines of 99°27'10°E, 3°50'07"N,
99°30'10%E and 3°43'30"N near Bélhara Island is
ammunition dumping area where unauthorized entry
is prohibited. This area is located about 26 nm
to the east of'AlC 1 of the proposed cable
route.

2} fNear W€ Island

On the northwest of Wé Island, the area enclosed
with lines interconnecting the following four
points is an ammunition dumping area where
unauvthorized entry is prohibited.

a. 05°58"10"N, 95°07'S0"R
b. 05°58'20"N, 95°07'30"R
c. 05°57'10"N, 95°05'10"E
d. 05°57'00"H, 95°05'50™E

This area is located about 30 nm to the south of
A/C 10 of the proposed cable route,
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(2) Bomb Dumping Point
Bombs aré dumped at two points indicated by the
following longitudes and latitudes. Théese two
. points are located respéctivély about 14 nm and 50
nm to the east of A/C 5 of thé proposed cable route,
a. 04°02'30"N, 99°09'30"E
b. 03°58'00"N, 99°44'30*E
{3) Locations of Obstacles
Theré are obstacles on the seabéd of two points
indicated by the following longitudes and latitudes.,
The point "a” is located about 3 nm to the west of
A/C 4 of the proposed cable route, and the point "b"
is located about 37 nm to the southwest of A/C 7.

a. 04°01'10"NH, 98¢S50'35"E
b, 05°09'50™N, 97°38'00"E
(4) Mine Area
The area which is within one nm of the northern

 coast of W8 Island and encléséed with the followirg

longitudinal and latitudinal lines is mine area,
a. 05°52'30"N, 95°15'00"E

b. 05°52'S50"N, 95°15'20"R

2.11.2 Sri Lanka Waters

Thére aré no ammunition dumping area, etc. near the
proposed cable route in the Sri Lanka Waters,
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3, 1Inland éurvey-

3.1

3.1.1

‘Medan (Pantal Cermin)

Beach and Landing Site Survey _

The Medan (Péﬁtai Cermin) cable landing point had been
decided by INDOSAT for thé Médan-Colombod Submarine Cable
Project using a cable terminal station in common with the
Medan-Penang and the Medan-Singapore submarine cable
systems. Because all the necéssary inland survey for the
ﬁfoiéét ﬁés“élféaﬁy béen doné by INDOSAT, the field survey
was limitéd to- 1dentify the landing point, the coor31nates
of which are 91vén in the SCOPE OF WORK,

The survey of thée béach of Pantai Cermin was conducted on
Septémber 22, and the datum point survey of Medan-Colombo
Landing Point (MCLP) was conducted on September 23. The
MCLP was determlned by the traverse according to given
control point by IHDOSAT (CLP), etc. The survey results
are shown in Fig., 3.1.1. The latitude and longitude of
MCLP are as follows.

Latitude ¢ 3°38'46.269"N

Longitudet: 99°00'03.012"E

As shown in Figq. 3,1.2, the land cable route runs alimost
in a straight line from the beach landing point to the
cable terminal station (B2 Point) through a marsh area
crossing a c¢reak and two ancient sand bars spreading over
a distance of 1,196.78 m. Although a path along the land
cable route had béen constructed by cutting a mangrove
jungle to a width of about $0 m, most of the land cable
routé was in a marsh area.
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FProm the landing point, the well sorted sandy beach:géés
down, at a slope of arouad 1 §n 10 or 6¢, to a flat shelf,
This flat shelf consists of muddy sand, extépdinq‘totthe |
offing at an extremely gentlée slope of around 0,1%, ‘At
the lowest tide, the surfline recedes about 500 m séawards
from the landing point, while at a high tide, this dirying
flat is under the water being sévéral metexs apart from

thé beach,

Bottom sediments of.the flat were found to be very_éoft
from the fact that an iron-bar easily penetrated the:
seabed to a depth of more than 1.5 m. The penetration
chéck was carried out at intervals of 100 m along thé

- proposed cable route,
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LATITUDE (N) LONGITUOE (€)

cLP 338467156 99' 60’ 037190

MCLP 3.38 46.269 99 00 03032

At | 310 44400 98 59 £0.200

eranned] 3 40 30.000 99 01 00.000
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3.2 Colombo

3'2.1

Beach and landing Site Survey

The potential cable landing site was at a wide tract of
rocky beéch,'with a shoreline of someé t km, It stretches
just in front of Gallé Pace Gréen and is bounded by the
stone sea-wall of about 4 m in height. A thin sand layer
covers the beach at a depth of about 1 m within 10 ~ 15 m

of the wall, This rocky beach consists of gneiss, a kind
of métamorphic rocks.,

As it was impossible to sélect the landing point avoiding
extrémely rocky areéas, the landing point was selected
with émphasis placed mainly on the following points:

- to find the optimum cablé route to avoid the existing
anchorage areas, information on which was obtained from
the Colombo Port Authority.

~ to gét a shorter land cable route.

~ to provide an eénough space with a thicker sand layer for
the earth bed and cable landing operation,

Thé proposed landing point was selected to be about 650 m
on the north of Galle Face Hotel,.

The survey of the landing point (LP) was conducted on
October 18.

Theglocation of LP was found from the results of the
survey, Points A and B, conducted by the Survey Department
of Sri Lanka in response to our request., It was
determined by the traverse survey using datum points A and
B. ‘Thé survey résults are shown in Fig, 3.2.1, and the
latitude and longitude of LP are as follows.

Latitude 1 6°55'32.750"N

Longitudes 79°50'29.668"E
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- LATITUOE {N) LONGITUGE(E)

_A 6" 5571372419 | 79° 503579776
a8 655 25.8797 | 79 %0 312.0036
Lp - 6 _ 55 32.150 79 50 29.668
£P 6 56 03.946 79 50 37859

Mete : Conediroles of Aond 3 are given
by Saves Cepvlmant gl sr:fl'ﬁs

A {Conltol Point-—Peg]

Fig 321 NAVIGATIONAL SHORE STATIONS FOR COLOMBO APPROCH






3,2.2

Inland Survey

The land cable route was selected along the urban streéets,
including néw road undér construction, to the OTS building
through ¢lose consultation with SLTD. The survey work was
carried S6ut through the congestéd areas with the

‘assistance of SLTD and $ri Lanka Survey Department.

The survéy was conducted on October 19. When conducting
the route survey, datum pOiﬁts'A and B were used between
the landing point (LP} and the OTS building (FP), and
undhlétiéns_and distance were found by the traverse survey
angd ievelliﬁg.' The suwrvey reéesults areée given in Table
3.2.1. Relations between thée cable route and building,
etc: standing along the cable routé were checked. The
check reésults aré shown in Fig. 3.2.2, Small pégs were
émbedded at somé important points along the proposed land
cable route as shown in Fig., 3.2.2,

Thé total distance by cumulating distances among all
transverse points from the landing point to the 0TS
building along the proposéd land cable route was
1,361.12 m. | '

A thorough survey shall be made before starting an actual

construction to check underground obstacles such as power

céble._cémmhnicétion cable, water supply pipe, sewage, gas
pipe, ete.

According to data provided by the agencies concernegd,
existing underground installations and those under
consideération are as shown in Appendix 14,



Table 3.2.1

RESULT OF LANDING SITE SURVEY

CONTROL- | s\rirupE Longitupe |[WEIGHT pysrance
POINT (N) (E) ABOYE D.L
A 655 154419) 7950 369776 s"os -
: 101703
B 6 55 258797| 79 50 320036 118 |-
. 201 23
L.P 6 5532750 | 79 50 26668 4 28 .
14 315
T 1 6 55 32902 | 79 50 30114 4 61 :
: ' 239 78
T 2 655 40357 79 50 27.799 5 58
23 66
T3 6 55 40859 | 79 50 28384 5 08
36 48
T 3 6 55 41.826 | 79 50 27.693 4 60
127 8%
T 4 6 55 457172 7950 26368 4 29
150. 31
T 5 6 5550410 | 79 50 24805 4 77
' 51. 29
T 6 6 5552075 | 70 50 24929 5 03 ‘
. 38 83
T 7 6 55 53245 79 50 24 448 5 31
A 132 10
TS 6 55 57.451 79 50 25343 7. 60 —e
: 230 27
T 9 6 55 57.393 79 50 32845 7. 06
- 142 70
T 10 6 56 02065 79 50 33105 8 37
_ — 146 38
T 11 6 56 01.108 | 79 50 37.777 5 27
26, 00
F.p 6 56 01.946 | 79 50 37.899 5 41
Total li3g1Ry9
(LP~FP)

HEIGHT ABOVE D.L=M,S.L-038gx

MSL=Mean Sea Level

0O L =0qglum Level
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3.2.3

'Ehrth Resistivity Measurement

At the Colombo side; an earth resistivity measurement was

“made near the beach landing point to locate the most

suitablé beach earth site and to determine the most

favourable earth électrode system for the chosen site,

On October 19 and 20, the specific earth réesistivity was

measured in the Wenner's four-eléctrode method at six
points to cover thé proposed earth bed area. A detailed
méthod 18 shown in Appendix 4.

Although the measurement was started expecting to find an

énough depth of a sand layer ~ more than 5 m - with a low

Zrésisti#ity to spike earth electrodes, the results showed

unfavorable conditions,

On the basis of thé interpretation, it is éstimated that a
sandf iéoking beach consists of a thin sand layer of less
than 1. 5 m overlaylng a few-metér weathéred rock with the
sea water and rock extending héneath it. The average
specific éarth resistivity of this rock is estimated
roughly at around 180 ohm.m; less than 10 chm-m that in
the sand layer. Purther details are illustrated in Table
3.2.2 and Fig. 3.2.3,

At the Médan side, the PFE earth system for the
Medan-Pénang Cable System had been installed in the Medan
terminal property and it had béen decided by INDOSAT that
the Medan-Colombo and Medan-Singapore Cable Systems would
use the same earth in common with the existing one for
Medan-Penang System. Therefore, an earth resistivity
measureméent at the Medan side was not made.
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4.

4,1

Shipboard Survey

Géheféi' |

The survey route was selected accotding to existing charts
and data on topography and geology of theé seabéd so as to
reeép clear of séa areas dangerOUS to a cable and t6 minimize
the cable length It starts from Medan (Pantai Cermln), ang
CIOSSES the shallow sea érea of Indonesia, Great Passage and
the Bay of Bengal and extends to Colombo over a distance of

about 2,500 km (seée Fig. 5.2.1). Thé total sailing distance
for the survey amounts to about 6500 km.

In the survéy sea area, the Penang-#édan cablé has beén
laid, and the Singépﬁré-Medan cable is to be laid., 1In
addltlon, A mining elaim fdfléil'develbpﬁeht has been set

inshore Indone31a, and an anchoragé area has been deéesignatea

offshore Colombo, Itiwéé; tﬁéféfére, confirmed that some of

sutvey réutes planned at’ the 1n1t1a1 stage cross an éxisting
cablé or énchorage and, accordlngly, a part o6f the survey
route was changed. SurVey works wére carried out separately
in the offing which is 4 - § nm distant from the coast, and
an inshore area which is distant from the coast by less than
4 - 5 nm. The works carried out are described below.

The offshore survey was conductéd separately in the going
run and return run sailings using the Wakashio-maru. The
survey in:the going run sailing was caffied out from
September 22 to October 15, and that in the return run
sailing from October 23 to November 9. For a survey line,

two routes; a main suvrvey line and a subsurvey line which is

in parallel with and 2 nm south of the main survey line were

planned. The survey was carried out along the main suxvey

line in the going run sailing, and along the subsurvey line
in the return run sailing.
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In the going run sailing, the survey was conducted up to the
shallow sea area (Water depth 1,000 m) of Indonesia along
the subsurvey line besides the main one., The survey was
conductéd on the following items, ' '

{i} Echo Sounding

(ii} Bottom Scanning
(iii) Seismic Prospecting

{iv} Bottom Sampling

{v) Water Tenperature Measurement

{(vi} Bottom Currént Observation
In the return run sailing, an auxiliary survey line was set
in both areas of the %0°E Ridge and Great PaSsage_pf__
complicated topography according to data obtained in the
survey conducted along the subsurvey line and in the going
run survey, and a detailed bottom topography survey was
conducted to determine the optimum route (Appendix 19, 20).
The survey items are as follows:

(i} £cho Sounding

{ii) Bottom Sampling

(iii) Water Temperature Measuremeént

{iv} Seabed Photographing
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Anong thée survey works conducted in the going run and return
run sailings, thé bottom currént observation was conducted
with a current meter installed near the seabed in the Great
Passage area. _The water témperature measurement, bottom
sediments sampling and seabéd photographing were conducted
actording to the ‘results of analyzing data obtained in the
survey works; thosé had been ¢onductéd in advance, with the
‘survey ship - stopped at an observation station 6n the main
survey line. '
The insﬁd;e_sﬁryeyIWas conducted on the following items
_along the -coast of Pantai Cermin (Sep. 22~25) and Colombo
(Oct. 17~22) using boats (Golden Seahorse and Mahawell
Nadee) hired at the site and the workboat of the
‘YWakashio-maru,
(i) Echo Sot’lnaing

{ii) Bottom Scanning

{(iii) sSeismic¢ Préspecting

{iv) Bottom Sampling

(v) - Watér Teémpeératuré Measurément

(vi) Bottom Current Observation

(vii) . Seabed Photographing
~ The surveys were conducted along the main survey line and
two parallel linés, which are 20606 m distant from the main
survey line on both sidés, up to 4 - 5 nm from the coastal

line,

Details of the sea floor, current and water temperature, and
positioning are described in the Following sections.
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4,2 Sea Ploor

§,2.1

sunda Continental Shelf

(1)

Inshore

The original main cable route survey track had been
chosen to go to a deéper area with the shortest
possible way crossing the Médan - Penang Submarine
Cable at two points. However, at the INCEPTION

 REPORT meeting held in Jakarta, an altérnative route

going slantways along the coast was indicated by

INDOSAT to avoid thésé crossings, Therefore, the

survey was undertaken along the two main diffeéerént
tracks to find the best route. As the résults showed
ho distinctive differéncé in bottom features bétween
them, the route suggested by INDOSAT was sélectéd as
a proposed cable route,

An inshore survey was carried out from the landing
point to the offing of 8.8 km (4,75 am} at a depth of
around 15 m by using a local boat "Golden Seahorse”
(about 20 tons) and a vessél's launch. The sea
bottom falls gradually keeping a slope of around 0,2°
from the landing point to the 4 km offshore where the
water depth reaches 10 m, 1In the area, 4.0';I§.8 km
seawards, six ups énd downs of 2 ~ 5 m with a length
of 200 ~ 500 m wére observed in the form of
unsymmetrical sand waves., Bottom sediments are soft
sandy mud or muddy sand and their thicknéss is
estimated at more than 2 m. ' '

These results are itllustrated in Appendices 7, 8 and
.. _ _
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(2)

" The prépéée&jcablé-réﬁte:ruhs‘through‘the Sunda

Offshore

continéntal Shelf over a distance of about 315 km

 from thé landing point and réachés the shelf edge at
‘a depth of about 146 m.

Sunda Continental Shelf is a shallow flat region.

Bottom core samples indicate 20 ~ 40 cm surface
sediment, mainly muddy fine sand, overlaying a harder
basemént of viscous clay: (Appendix 17)

Topoqraphically remarkable points are that there
_ ex15t sand bars, paleo rlver, dimplés which are

con]ectured to be traces of gass sprout1ng and sand

-rlpples.

‘Sand waves, which appéar frequently at a location of

5 -~ 20 km distant from the landing point, rising

2 ~ 5 m from the floor and spreading 200 ~ 500 m in
length, form mainly unsymmetrical topography as shown
in Appendix 18,

‘The tiench, conjecturéd as a paleo-river, is located

at 251 km distant from the landing point in a depth
of 100 m. It's scale is about ikm in width and 10m

in depth. Survey records indicate that the soft

sediment is deposited on the river bhed. (Appendix-18)

Side s$can sonar records show many dimples in the area

~ between 44 km and 295 km from the landing point,

These dimples mainly 30 ~ 40 m in diameter and 1 ~

2 moin depth, are considered as traces of gass
Sproutinq. Many sand ripple marks appear at the area
of 110 ~ 200 m in water depth adjacent to the shelf
edge, about 425 km to 440 km from the landing point.
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In the shelf edge area, seismic profiling/side scan
records sometimes fndicate rock outcrops with

sand ripple marks between them along the proposed
céblé route over 2 km at a depth of 138 ~ 160 m,
Sandstones and mudstones were ¢ollected from the
bottom by a bottom sampler, and the samples proves
that the above outcrops consist of sandstones and/or

mudstones,

Sumatra Shelf Basin

The proposed c¢able route extends to the flat bottom of
Sumatra Shelf Basin, descending on the continental slope
which contiued to Sunda Shelf. This basin is imperfect in
its shape, opening WNW ward. The cable route passés
through this flat basin and extends to Great Passage
(Andaman - Nicobar Ridge) through the basin opening.

The continental slopé which Forms the basin is a gentle
slope decreasing the depths from 140 m to 1,330 m. It's
gradient is 2,6° bétween the shelf edge and the 540 m
depth line - approx. 330 km from the landing point -, and
is 0.5° in an average at a deeper area. The surface of
the slope is generally smooth down to a 540 m depth line,
however, many uwndulations (150 ~ 700 m long, 2 ~ 10 m
high} appear as the slope descends further.

On the slope, the sediment consists of soft mud with a
thickness of 5 m or more at most areas. A sand or gravel
stkratum is expected to be underlying the soft sediment.
This bottom of basin is very flat and smooth, and is
covered with mud sediments with a thickness of 20 m ox
more.,
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‘G}éatJPaésaqe (Andaman - Nicobar Ridge)

This area” ShOWS thé most complxcated topographical
’features in the whole" survey areas. Therefore, theé survey
was ‘conductéd elaborately by settxng many survey tracks.
Although the’distance between A/C 10 and A/C 15 along the
cable route is only 31s km, ‘the survey distance amounteéed

to 1,553 km, more than 5 times longer than the route
distance. .

A sounding rﬁn;hés'ﬁfocéedé& in fixing survey vessel's
pbsitiéﬁ'elabbfétely by NNSS, sometimes stopping the
'urVey wa1t1ng for the better NNSS signals. At the final
Jstage of the survey, an addltional scund1ng run was
C&rrled out at arouﬂd the A/C 12 area,and the results
_showedrmorg gompllcated féeatures than those observed, in
the'precediné.ruﬂ. Therefore, sounding lines were set at
a-1 nm spacing between segménts, keeping a precise radar
fixing in referencé to the deployed two position buoys.
In comparison with theé topography obtained by the
préceding NNSS fixing run, the résults of survey using
position buoys showed né distinctive difference.
Consequéntly; it was confirmed that the elaborateé position
fixing using NNSS has an enough accuracy.
As shown.in Appehdicesrlg and 20, this area is
characterized by the following five features:

(i) Valléey betweén A/C 10 and A/C 11.

(i1} Gentle slope extending 10 ~ 65 km to the west of

A/C 11,
{iii} - valley formed between the above slope and A/C 12,
(iv) Many sea mountaiwns andfor valleys extending
wéstward of A/C 12,

(v} Western slopt of the ridgeé descending towards the
ocean floor,
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The valley rmentionéd in item (i) is a big valley with a
maximum water depth of 3,425 m, formed between an eastern
fcountain with a slope of 12° and a western mountain with a
slope of 12,4°. The valley bottom which is 14 km in width
inclines gently weéstward and is covered with muddy soft
sediment of 20 ~ 40 m thickness.

The slope mentioned in item (ii) goes down qently'r
westward., The surface is smooth and consists of muddy
sediments with a depth of more than 2 m.

The valley rentioned in item {iii) is located oh the west
of the above mentionéd slope with a maximum water depth of
2,686 m. The bottom spreading 4 km width is flat and
smocth, and its surface is covered with mud at'a-débth of
mwore than 5 m. Thée gradient is 11.3° on the east slope

and 10.3° on the west oneé.

In thé area mentioned in item (iv), some -high and low
rountains, at a water depth of 1,200 ~ 2,000 m, continue
westward over a distance of sore 140 km from A/C 12,
However, even the steepest slope never exceeds 10°.
Sediment was scarcely found on the mountains. The muddy
sediment was partly observed on the bottom of sorie
valleys. The largest valley has a flat bottom of 2 km.

In the area mentioned in item (v), the western side of the
Great Passage (Andaman - Nicobar Ridge) slopes directly
from a depth of 1,551 m down to 4,350 m in the Nicobar
Fan. The maximum gradient is 17° in the area of 3,000 ~
3,900 m Qepth lines.

Bottom sediments are scarcely found in this area.
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4.2'4

Nicobar Fan

The Nicobar Pan is lodated in the area between the Great
Passage {(Andaman - Nicobar Ridge) and the 90°E Ridge about
890 km to 1,070 km distant from the Pantai Cermin landing
point,

The sea bed extends at the depth of 3,570m to 4,350m and
has gentle rlsxng slope toward the 90°E Ridge. The bottom
sediment of thls area as well as that of the Bengal Pan
had reportedly been transported from the Ganges -
Brahmaputra RLVEI Délta by turbidity current though
submarine canyon. Bottom sampling was carried out at two
stations by using a piston corér, and soft mud was

_obtained at both stations. (Appendix 17)

90°E Ridge
Thé main survey routé was chosen to cross the 90°E Ridge
with the possible shortest distance through little

undulating part. As the main route encountered with a

'rather rugged area, several soundlng lines were arranged

to select 4 bétter cable route.

The distancé of the cable route in this area is about 310
km. The rldge is divided into four mountainous regions as

shown in Fig. 5.2.2. The first mountainous region,

ad;acent to the Nicobar Pan, is a rather small area

‘represented by a mountain with a relative height of 140 m
~and a slope of 5°. The sécond region shows a relatively
complex topography, therefore, several sounding lines were

set to cover this area as well as a part of the third
région, Theé results indicate existence of five
undulations with a relative height of approx. 50 ~ 170 m
and a slope of max. S°,

The third and fourth regions consist of gentle undulations
of 20 ~ 80 m in height except for the southern slope of 5°
in the fourth mountainous region,



4.2'6

The greater part of the surveyed 90°E Ridge areas are
covered with soft mud, (Appendix 17)

Thickness of the sediment at the bottom of valleys is
approx. 5 m to 20 m,

Bengal Fan

The survey in this aréa was carried out along the main
survey route nearly in parallel with the 1ine of 5°N
l1atitude crossing the Bengal Fan to the Colombo,
Continental Slope over a distance of about 940 km from
90°E Ridge.

The Bengal Pan is characterized by many submariné canyons
incised into the monotonous plain, which is considered to
have been formed by sediments transported by turbidity
currens from the Ganges - Brahmaputra delta through these
canyons., Some reports say that turbidity.currents still
flow through some of these canyons. (Appendix 6}

During the survey, proflles of 10 sumbarine canyons, other
parts were extrewely monotonous plains, were recorded on
the survey route, which had a width of 700 ~ 3,500 m and
depth of 10 ~ 140 m.

Bottom sampling and sea-bed photographing were conducted
at thé canyon bed, and the results showed a high
possibility of existence of turbidlty currents. Jﬁdging
from the fact that photographs indicated no rlpple.mérk
and the sampled material was soft yellowish grey clay
containing no coarsefgrain sediments, it is considered
that no high-velocity turbidity currents which give damage
to a cable exist.

~ 12 -



-~

Coloimbo Continental Slope

The Colombo CoAtinental Silope is one of the steepest

$1opés enéountéreéd during the shipboard survey hetween
the Bengal Fan, and the €olombo Continental shelf edge.

~ As shown in Fig. 5.2,2, the $16pé beécomes steéper in some

distinctive steps as it approaches the codst. The shapes
of thesé stéps are transformed by varied sea-mountains.
Thé ayeragéiéiépé in éach segmént is 1° for 4,040 m (hear
A/fC 24) to 1,750 i (about 60 km Off L.P} in depth, 9.2°for

11,440 m t6 650 m in depth, 21° for 510 m to 115 m in depth

- steepest area among the segments, and 5.4%° for 115 m to
40 m in dépth, respectively, Seismic profiling data show

 scarcé bottom sediménts over the rock basement.

Colombo Continental Shelf

(1) - Inshore
Thé inshore survey was undértakén by using a local
boat "MAHAWELT RADEE® {aboui 20 tons} of Colombo Port
Authority ftoﬁ_the beach landing point to a 30 m
depth liné, some 6.8 km (3.7 nm) seaward. The
results aré illustrated in Appendices 10, 11, 12 and
13,

From the beach surfline, the sea-bottom consisting of
fine sand falls to some 300m seaward at a slope of

2 ~ 3%, fThe offshore area of 0.3 ~ 1.0 km is covered
with coarse sand éxcluding two rock outcrops of
gneiss. A gentle slope {0.2°) with less undulation
continues in the area 1 ~ 6.8 km seaward., A thin
surface bed of coarse sand, 1.5 ~ 2.0 m in thickness,
covers the lower undulating rock and gravel/sand
strata. The cable route was selected avoiding
outcroppings 4.5 km seaward from the beach and
offshore anchorage areas, as shown in Fig. 4.2.1.
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{2)

Offshore

The Colombo Continental Shelf extends to the
continental edge of 50m in depth over a distance of
26,5% km from the beach.

~ This continental shelf has a very géntle slope and is

covered mainly with sand on its surface except for
rock exposed park. Bottom sediments change to muddy
sand only near the continental slope. Judging from
seismic profiling records (refer to Appendix-23), the
bottom is covered with thick sediments of 5 ~ 10 m.

A core sample obtained by the Vibro-corerbréyealéd
that the bottom sediments include gravels formed by
shell fragments/coral fragment and betomes rather
solid at about 2.5 m or more. {Appendix 17) Rock
outcropping area lies at 8.2 km off the landing point
as if forming a natural dam to keep Off the
sediments, This natural dam forms a c¢liff of § ~ 6 m
in height seaward.
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4.3 cCurrént and Water Temperature

4.3,1 Current and Tide

(1)

‘Medan (Pantai Ceérmin) Inshore

Cu:rénts of ‘both the upper (5 m under surface) and
lower layeérs (5 m above seabed) vary similarly, and
currentsrappear at a very high frequency in the
directions of the northwest and southeast along the
coast of Malacca Strait. These currents reciprocate
in the northwest-southeast direéection, and their
variations are systematic. (Fig. 4.3.1)

Thermakimum-yélocity valué méasured during the survey
pericd is 69.0 cm/sec (1.3 kt) at the upper layer,
and 58.9 cm/sec (1.1 kt) at the lower layer. A

- scalar mean velocity is 40.6 cm/sec (0.8 kt) at the

upper layer, and 37.7 cmfsec (0.7 kt) at the lower
layer; hltﬁouqh the currént velocity of the upper
layer is slightly highér than that of the lower
layér; the differénce between theém is little, Mean
currents observed during the survey period are that
thé current direction is 2° and velocity is 2.6
cmfsec at the upper: layer, 187° and 1.4 cm/sec at the
lowér layer, and thé curfrént direction ia the upper
and lower layers are reverse to each other.

{Fig. 4.3.1)

Currénts of a high appearance frequency amount to 60
- 70% of the whole in two directions of the northwest
and southwest at both of the upper and lower layers.
{Pig. 4.3.1) A current velocity of a specially high

appearance frequency was not obsérved, and a weak

current of a current velocity of less than 10 cm/sec
was also scarcely observed.
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{2)

Great Passage {Andaman - Nicobar Ridgé)}

the results of current measurement show that there is
a current, which is stronger than conjéctured in the
bottom layer of the water depth of 1,500 ~ 1,600 m, a
current of mean velocity of about 20 cm/sec is seen
at all the survey points, and some periodicity is
seen in its variations. (Fig. 4.3.2)

The maximum current velocity measured during the
survey period is 41,1 cmfsec (0.8 kt) at 8t., 1 (10 m
above the seabed), 37.2 cm/sec {0.7 kt) {15 m above
the seabed) and 372.5 cm/sec {0.7 kt) {10 m above the
seabed) at St. 2, and 49.3 cm/sec (1.0 kt) {15 m
above the seabed) and 47.7 cm/sec (0.9 kt) at St. 3
(10 m above the seabed}. Thus, thongh the
measurement was carried out in the bottom layer of a
deep sea, a current of velocity of approximately t.0
kt was cobserved. '

A scalar mean velocity is 20.0 cmfsec (0.4 kt} at st,
1 (10 m above the seabed), 18.5 cm/sec (0,4 kt) (15 m
above the seabed) and 18.0 cm/sec (0.4 kt)

(10 m above the seabed) at St. 2, and 20.1 cm/sec
{0.4 kt) (15 m above the seabéd} and 19.7 cmfsec (0.4
k¢) (10 m above the seabed) at st. 3. The scalar
mean current velocity was about 20 cm/fsec (0.4 kt) at
every survey point.

Mean currents observed during the survéey period are
that the current direction is 164° and current
velocity is 12.8 cmfsec at St. 1 (10 m above the
seabed), 24° and 4.3 cmfsec (15 m above the seabed)
and 33° and 4.8 ¢cm/sec (10 m above the seabed) at st,
2, and 250° and 9.5 cmfsec (15 m above the seabed)
and 253° and 8.7 cm/sec (10 m above the seabed) at
St. 3.
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The directions of currénts obsérved were SSW'ly at

.. 8t. 1, NNE'ly at St. 2 and WSH'ly at St. 3,
'réspéctively. Current directions of a high
appearance frequency arée SSW (26.9%) at st. 1 {10 m
-above the seabed), NE (18.9%) at St, 2 (i0 m above
the seabed), and WSW. {20.13) at St. 3 (10 m above the
seabed) . The current direction varies with survey
points. As a whole, a current is a southernly
current at St. 1, and reciprocating current flowing
in the direction of thée northéast-southwest at Sts, 2
and 3,

The current velocity of a high appearance frequency
is within a range of 10 - 20 cm/sec at every survey
point, and its appearance frequency is 46.3% at St. 1
{10 m above thé seabed), 47.3 ¢ at St. 2 {10 m above
‘the seabéd), and 59.2% at St. 3 {10 m above the
seahéd) , amounting to about 50 ¢ of the whole.

(Fig. 4.3.2)

Through examination of a trajectory at 10 m above the
seabed of each survey point according to progressive
vectors in & périod of from 0 o'clock of October 6 to
"0 o'clock of October 8, during which data were
obtained at all of thrée survey points, it was Found
‘that the current flows in the direction of SSE as a
whole, while repeating southeastern and southwestern
currents, since a permanent current component is
large at St. 1.

Thé current is a gentlé currént t6 the north as a
wholé at St. 2, while répeating a réciprocating
current, At St. 3, the current repeats a recipro-
cating current as at St. 2, but since a permanent
current component is large at St. 3, the current
flows in the direction of WSH, and its flow distance
is large. Current velocity variations show some
periodicity at each survey point. (Fig. 4.3.2)
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(3)

Colombo inshore

Sincé the coast of Colombo directly faces the ocean,
an influenc¢e of tidal current is small, but currents
are complicated. 1in géneéral, currénts flowing in the
north-south direction along the coast areé most
frequentily obsérved, there is not a correspondence

“between currents of thé uppér (5 m under surface) and

lower (5 m above séabed) layers, and éurrénts of the
upper and lower layérs sometimes flow in reverse
directions., (Pig. 4.3.3)

The maximum current velocity observed during the
survey périod is 25.9 ém/séc (0.5 kt) in the upper
layer and 25.6 cm/séc (0.5 kt} in the lower layer.

A méan scalar current velocity is 18.4 cmfsec (0.4
kt). in the upper layeér, 13,4 cm/sec {0.3 kt) in the
lower layer, and there is a tendency that the current
velocity of the upper layer is higher than that of
the lower layer, but a significant diffﬁ?énte is not
seen hetweéen theém. ;

Mean currents observed during the survey period are
that the current direction is 197° and current
velocity is 7.2 em/sec in the upperx layér, 130° ang
5.2 cm/sec in the lower layer, and they are southerly
currents in both the upper and lower layers.

Current velocity variations do not show a clear
periodicity, but it is seen fhat cuxrent velocity of
the upper layer variations contain a variation
approximate to that in a @diurnal period.
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4.3.2 Water Temperature .
(1) Medan {(Pantai Cérinin) Inshore - Malacca Strait

At Medan  (Pantai Cérmin) Inshore, the water
température is veértically uniform, approximately
29°C, ranging from the surface layér to the bottom in
about %0 m depth, The water température of the
‘pottom layér falls about 10°C from 29°C to 19°C, as
the water depth increases from 50 m to 100 m. A
remarkable thermocline is formed at the water depth

 of 50 ~ 90 m, and a vertical slopé of the water

 température distribution is about 0,2°C/m.
(Pig. 4.3,4)

According to a continuous record of water temperature
measureéd at Medan Inshore {St. A/C 4), the water
temperature of the upper layer is 29,1°C ~ 29.7°C;
and that of the lower layer is 29.7°C ~ 29.8°C. Aas
can be sééen from these values, thé water temperature
of thé surface layer slightly changes due to an
influence of a weather disturbance, but that of the
lower layer scarcely changes and is nearly constant.
{Fig. 4.3.6)

‘Thé réason why the difference between the water
tempeératures of the upper and lower layers is small,
and thé water témpeérature is uniform down to the

- water depth of 50 i is that the waters are vertically
well mixéd with one anothér in the Malacca Strait by
a strong tidal current.
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{2)

Great Passage and Bay of Bengal

The water temperature distrvibution in Southérn part
of the Bay of Bengal extending from Indonesia to
Ssri Lanka shows that a remarkablée thermoclineé is
present at the water depth of 100 ~ 500 m in a sea
area ektending from the Sumatra Shelf to the Great

.PaSSage, but a water tempeérature slope is gentle

below the water depth of 500 m.

The water tempervaturée of the bottom layer is
constantly 4°C ~ $°C, but a distribution of isotherm
of 5°C shows an influence of the seabed topography.
In the oceanic area, the water temperature is as
nearly constant as 2,7 ~ 2.9°C at the water depth of
2,000 m, and 1.1 ~ 1,6°C at the bottom layer.

(Fig. 4.3.5)

In a vertical distribution of the water temperature,

the water temperature of the surface layer is about
28 ~ 29°C, and the water temperature gradually fatls
up to the witer dépth of S0 m. A remarkable
thermocline is obsérved at the water depth of 50 ~
300 m, and at the depth of 300 m the water
temperature is 11 ~ 12°C, about 15°C lower than that
of the surface layer. The water temperaturé
gradually falls down to-about 3°C up to the water
depth of 2,000 m, and its fall is extremely gentle in
the deep sea below the water depth of 2,000 m. Below
the water depth 3,000 m, thé water temperature is
within a range of 1.1 ~ 1,6°C, and nearly constant in
every part of the sea area.

Grobally considering, places where a water mass forms
in a deep sea exceeding thée water depth of 4,000 m
are only two places; offing of Greenland and the
Weddell Sea of the South Pole, and water which has
sunk at these places spreads in the deep sea area of
every ocean.



In other words, the water témperature in the deep sea
must be considered on the global basis, and its

‘- variations are éxtremely géntle on a large time
‘scale, ' :

Dété'coiieCtea in the route survey are nearly the
same as thoselbf MARSDEN, showing that the water
‘temperature in the deép séa scarcely changes,
(Fig. 4.3.9)

The contlnuous water temperature record obtained with
a current meter 1nstalled at the watér depth of about
1 500 m in the Great Passage shows that the water
:temperature is 5.0 ~ .4§C at st. 1 {10 m above the
seabed}, 5.0 ~ 5.7°C {15 m above the seabed} and 5.1
~ 5, ?°C (10 m above the seabed) at st, 2, 5.0 ~ 5.1°C
{15 m above the seabed) and 4.8 ~ 4.9°C (10 m above
the seabed) at 5t. 3, and 4.8 ~ 4.9°C (10 m above the
scabed)., A slight variation of the water temperature
is obsérved at St. 1 and St. 2 also at the bhottom
layer, (Pig. 4.3.6)

At St. 2 where the water temperature variation is
' relatively large, noftherly components of a current
‘wélil correspond to temperature variations of the
‘current, and a téhdencfithat the water temperature
falls whén a southerly current appéars is seen. A
similar tendency is seen also at St. 1 where the
wateg‘femperature variation is small, and there is a
tendency that the water temperature falls when a
'westetlylcurrent appears. (Pig. 4.,3.10)
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Prom the results of observing a vertical minute
configuration of watér temperature at ST, 1, 2 and 3
using the XBT (Bxpéndable Bathythermograph), it can
be seen that a thermocline observed at the water
déepth of 50 ~ 200 m is undulating. (Fig. 4.3.7)
Also when conducting a visual obsérvation, a place

‘where the sea is abnormally choppy, slick, etc. were

observéd in several lines in the NoFth-Séuth
diréction, (P11, 4.3.1)

The phenoména described above offer suggéstions as to
‘presence of internal wavés in this ‘sea area., Richard

B. Perry and Gérald R. Schimke also réported (196%5)
internal waves in this séa area. In a séa area where
internal waves are present, current diréctions of the

' upper and léwer layers are reverse to each other

above and below a thermocline layer.
(Fig. 4.3.8)

-Colombo Inshore

Data of the water températﬁre rneasurement conducted
at Colombo Inshoré show that the water temperature is
within a range of 28,1 ~ 28.6°C at the surface layér,
and it is scarcely different from the watér tempera-
ture at the water depth of 3 ~ 4 m, A thermocline is
present at the water deptﬁ of about 5 m.

Up to 2.5 km from the coast, the water temberaturé of
the bottom layer is 26.2 ~ 26.7°C, but the water
temperature is slightly lower 25.6 ~ 25.9°C in the
offing beyond 2.5 km. The results of continuously
measuring the water temperature at Colombo Inshore
{St. A) show that the water temperature of the

surface layer is 28,7 ~ 29,2°C, that of the lower

tayer is 26,0 ~ 28,2°C, and it can be seen from these
data that the water temperature variation is
extremely large at the lower layer,
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" Currénts exért a wide influence upon this variation,
and with respect to corrélations between velocity
compoﬁénts of curténfs and the water temperature, a
northern velocity component (correlation coéefficient:
-0.50) and eastern velocity component (correlation
coefficiént: 0.70) aré observed at the surface
layer.

A northern veélocity componént (correlation
coefficient: -0.73) and eastern velocity component

(correlation coefficient: 0.34) are observed at the
lower layer, and it seems that the water temperature
is closely related to the valués of both of the
northern and éastern velocity components at the upper
layer, and to the value of the northern velocity
componént at the lower layer. In other words, the
water tenperature of the upper layer shows a tendency
of falling when a northwestern current appéars, and
rising‘wheﬁ a southéastérn current appéars. O©On the
othér hand, the water temperature of the lower layer
shows a tendency of falling when a northern current

appears, and rising when a southern current appears,
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Pi. 4.3.1 CHOPPY AND SLICK ON SEA
SURFACE IN GREAT PASSAGE
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Internal Kave {by LaFond, 1969)
Internal wave appears at therrmo-

%
- cline progressive direction of
internal wave reversed with
Therrmocline in Great Passage suxrface wave,

Fig., 4.3.8 EXPLANATION FOR SLICK/CHOPPY PHENOMENA
WITH THERMOCLINE AND INTERNAL WAVE
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Fig. 4.3.10 RELATION OF WATER TEMPERATURE AND
CURRENT AT St.2 IN GREAT PASSAGE

to tepperature variation, and tendency that temperatur

falls when southernly curreat appears is seen,

(Northernly componcats of a current well corresponds
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4,4
4.4.1

-

Position Fixing

Geodetic system and Projeéction Used for Survey

The suivey sea area is a wide area spreading from Medan to
Colombb,'and thé chart INT No. 706 was issuéd by India in
1973. when conducting the survey, this chart was used to
c¢heck outlines of the water depth and bottom topography,
and to examine thé survey results, When prepéaring a

‘track chart which is used for actual survey works, shore

lines, islands, conspicuous targets, etc. necéssary for
finding a ship's position were adopted from this chart.

Sincé the geodetic systém of this chart is the Indian
system (Everest), a track chart for survey was also
similarly prepared, and values of Evereést (1830) were used
for geodetic constants. Since, however, positioning data
provided by the NNSS and OMEGA navigation system are based
on the world geodetic system (WGS-72), they should be
converted into those of the local geodetic system {Indian
system). Whén making this conveéersion, longitudes and
latitudes were divided into 1° meshes, data were
calculatéd in each section, and corrected values were
obtained. It was found as a result of the calculation
that points which are 250 ~ 450 m deviating toward

southeast from the world geodetic system in the survey sea

‘area correéspond to the longitude and latitude of the local

geodetic system (Indian system). Geodetic constants used
for the calculations are as follows.

Everest Equatorial radius: 6377276.345 m
Flattening ¢ 1/300.8017

WGS-72 Equatorial radius: 6378135 m
Flattening : 1/298.26
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~ Corrected valués thus obtained ave shown in Fig. 4.4.1,

.4¢4h2

The track chart for survey was prepared in the Mercator's
projection rethod, taking 5°N as a referénce, and ship's
" positions were plotted in it,

Positxon Plxxng for survey Vessel and Boat

ﬁhe 1nshore survey work was carriéd out by use of the

mlcrowave ranglng system mounted aboard a small local boat
chartered at the site. The survey ship's position was

' determlned fromrthe_dlstaﬁce and bearing by fixing a

transit at a guide point, which had been set on the beach
in advance, guiding the survey ship to a survey line, and
using the'ﬁiCEOWaVQ ranging system.

The accuracy of thls systém is as extremely high as about
+3 m even though a dlsplacement of the survey ship

resultinq from the transit guidance is taken into
consideration.._Ih_the_offshore areas accounting for a
~ largeée part of the survey routé, only HNSS and OMEGA are

ablé to receive signals, and these areas are out of
service aréas of other ranging systems. It was,

therefore, planned to adopt a hybrid navigation system

using both of NNSS and OMEGA for determining the survey

ship's position.

Since én'qrbit of satellites passes just above the north
and south poles, the number of times of receiving signals
ffom satellites is small in a low-latitude arca near the
EquatOr; and it is larger at a higher latitude. 1t is
said that the position fixing using a satellite is
possible about 20 ~ 24 times/day in the sea area where the
survey was conducted,
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1t is, therefore, necessary to find the ship's position by
other ranging system during a period from the position
fixing using one satellite and that using a next satellite
and, accordingly, the position fixing was made mainly by
use of OMEGA,

Since the propagation of OMEGA is always influenced by
varfiations with movement of the ionosphére ia thé daytime
and thosé with sea areas, séason and time, the déeviation
of propagatiOn characteristics of OHEGA should be -
corréected. The hybrid navigation system u31ng NNSS and
OMEGA was theréforeé adopted.

The position fixing value of OMEGA contains a larger error
than that of NNSS, but it is immediately forced to be
corrécted to the position fixing value determined by
receiving signals from MNNSS. At this point, the accuracy
of the position fixing value of OMEGA coincidés with that
of NNSS. The position fixing aCCﬁracyibf'NNSS‘iéro 1 nm
when a ship is at anchor, and 0.2 - 0. 5 nm when a Shlp is
sailing.

Recéiving conditions of‘OHEGA, which was used as an
auxiliary system to the NNSS navigation, sometimés
deteriorated and became uhstable depending upon: areas and
time. In such cases, the position fixing was coutlnued by
the dead reckoning navigation based on a gyrocompass and
ship speed until a next ¥eceiving point based on the NNSS
navigation. In order to improve the position f1x1ng
accuracy, the survey ship was oftén stopped and made to
stand by for receiving signals from NNSS uatil
satisfactory position fixing data are obtained,
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- At a part of the Great Passage area where thé bottom
topography is complicated, positioning buoys were
instalted, and a survey of high accuracy was conducted

. ﬁsiﬁé a radar, This$ navigation system continuously tracks
the position of a radar réflector attached €0 the head of
a buoy installed on the sea surface.

A pfécise pdéitieﬁ of the reflectors had been beforehand
détermined by.ﬁNSS,'an&'a'position of the survéy ship was
continuously found from the distances and the bearing
between the reflectors and the ship.

AIPOEiEidhiﬁd érrbr éaﬁsed by an unavoidable downstream
fexcur31on was corrected by us1ng an acoustlc rangelbearlng
;dev1ce in comblnatlon with calculatlng relatlons between

a surfacé current and excur51on. The position of the
9031t10n1ng buoy was corrected at eech time when a new
positioning iﬁformatipn_was providedq from NNSS.

In comparlson with the topography obtained by the
precedlng NNSS p051t10n f1x1ng run, the results of
p051t10n1ng 051ng p051t10n buoys showed no distinctive
dlfference. Consequently, it was confirmed that the
'elaborate p031t10n fixing by NNSS has a high accuracy. 1In
1nshore areas, a 9051t10n fixing method of finding the
ship s p051t10n by measurlng the distance to a conspicuocus
target using a radar was used in combination with the
position fixing system using NNSS, but a large difference
was not found bétween positions determined by the radar
and NNSS, and the ship's position could be determined at a
satisfactorily high accuracy.

Theé survey was conducted on the going run and return run
sailings in a zone of 3°N ~ 7°N. The results of checking
satellites which fliéd over this zone in the survey period
(38 days) are given in the following Table 4.,4.1, and
paths and flying frequency of satellités are shown in
Appendix 24, réspectively.
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Table 4.4.1 FPlying Frequency of Satellites in
Survey Period (38 days)

Usable ~ Unusable Total

Flying frequency 416 times 300 times ?Lﬁ-times
Frequency/day 11 times 8 times 19 times

K 58% 42%

The above results show that the number of times thé survey
ship receives signals from satellites is 19 times a day on
an average, and satellites, excepting Unfavorable ones,
from which satlsfactory pOSltlonlnq data can be obtalned
appear 11 times a day on an average, and a mean appearance
interval is about two hours.

The shortest timé interval betweéén the signal récéption
from one favorable satelllte and that from a next
favorable one is a few minutes, and the longest tlme
interval is about six hours (refer to Appendix 24)
Judqlng from the abové circumstances, it seems aGVLSable
to secure a high posxtlonlnq accuracy by 1nsta111ng a
positioning buoy in a part of the Great Passagé area,

where the bottom topography is complicated, when laying a
cable.
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5. Discussion and Conclusion

5.1
5.1.1

{2) -

Inland
'Hedaﬁi(Pahtai-Cérmin)

(1)

Lahd Cable Route

The Pantai Cermxn Beach was d601ded early as a

_su1tab1ellandlng:p01pt for the Medaanenanq cable,
and is to be selected for thé Medan-Singapore and

Medan-Colombo cablé. projects.

Construction works in the terminal bu1ldlng have been
fznlshed, and thé ‘site area at present consists of
marsh wlth low lying scrub,

Although a path along the land eablé reute had been
nade by cutting a mangrove junglé in 50 m width, the

greatet part of the land cable route was in a marsh
" areéa.

The landing point for theée Medan-Colombo cable was
selected 4 meters northwestward from that for the
Medan-Pénang cable.

Thé land cable route runs almost in a straight 1liwne,

keeping 4 metérs apart from the Medan-Penang cable,
from the beach through a marsh area crossing a creak,
and its length is 1,196:78 m. (Fig. 3.1.2)

The land cable could be trénched directly into the
ground.

Barth SQStem and Routé

The PFE Earth System for the Medan-Penang cable
system has been installed in the terminal building

property, and is to be used in common with the
Medan-Singapore and Medan-Colombo cable systems.
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5.1,2 Colombo

(1)

Land Cable Route

The land cable route was selécted through ¢lose
consultation with SLTD., The rout¢ runs over a
distance of 240 m along the EOOtpath of Galle Face
Green, merging into Center Road., Then it goes to the
OTS building along the paved cohqéstéd'streets,
including new road under construction ovér a distance
of 250 m. The total distance from thé landing point
to the OTS building is 1,361,112 m, The maXimum level
difference along the route is 4 m,

To keep cables freé frOm man-madée hazards and radio
interference, a duct line with a depth of more than 1
m is recommwended, For the Medan - Clombo - Djibouti
Submarine Cables,  four tubes with IQO mn dia. ~ two
for submarine cablés, and one for earth cable, and
one for spare - are recommended. However, the number
of tubes depénds on future plans. A beach manhole is
recommended to splice the séaward cables with lang
cables in it. FPor laying the land section cables, it
is recomended to arrange 14 manholes as shown in

Fig. 3.2.2 '

As the land cablé runs through a congestéd urban
area, it is impossible to seleet the rbute in such
way as to keep clear of 311 the underground

obstacles such as a power cable, communication cable,
water supply pipe, sewage, gas pipe, etc. These
locations are illustrated in Appendix 14. it is,
therefore, recommended to carry out a thorough survey

to clarify the existing underground obstacles before
the actual civil work,
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{2)

-

_ viewpoints that theé land earth cable route uses same

AS shown in the results of earth resistivity H

Barth System and Route

It is recommendéd from the econdmical and saféety
duct'iiné in common with communication land cables.
méasutément:(éig. 3.2.3, Table 3.2,2), a rocky beach

extends unavoidably near the landing site.
Theréfore, some counterméasures shall be taken to get

' low resistance of léss than 10 ohm.

As the PFE éarth system, the following beach earth
system (a) and séa earth system {b) are recomménded;

{a) To install multiple long electrodes in a rock

strata near the landing point and cover them
with low reésistivity materials such as carbon or
bentonite.

(b} To install a sea earth around 1.0 km offshore
(15 m in watér depth) to protect it from wave
mbtion and to 1lay an earth cable in a underwater
trench.

Although both earth systems have difficulties in
construction, the beach earth system (a) would be
preferable as it is morée economical, stable and safer
than the sea earth system (b). However, it would be
impossible to disclose évery detail of the interior
of the ground from the surface in the electrical
prospecting method especially in the rock ground in
question. Therefore, the final decision shall be
madée according to boring survey results. If geolo-
gical survey based on boring shows bad results, then

"the sea éarth system have to be considered. 1In this

connection, a boring survey is hiqghly recommendable
at the early stage of actuwal construction planning.
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5.2 Proposed Cable Route and Route Condition

5.2.1

Proposed Cablée Route:

It can be concluded from the result of the survey that the
cable route shown in Pig. 5.2.1 can bée proposéd as the
most suitable route for the Medan-Colombo Submarine Cable
System. The total distance between the landing points is
2,56§.34'km. The coursé alternation points and distance
between them are shown in Tabhle 5.3.1. The bottom profile
along the proposed cable routé is also illustrated in

Fig. 5.2.2.

Route Condition

To keep the cable route frée from influences of deVelop—
went and dredging activities of Belawan, it should run to
the northeast from Pantai Cermin, having obtained a
required depth as quickly as possible.

However, the Medan-Panang cable has alréady been laid and
the route for the Medan-Singapore cable has beeén decided
to run along the coast of Pantai Cermin. A sufficiént
space in the northwest -Girection has been léft for the
Medan-Colombo cable. The proposed cablée route extends
without crossing other cables.

At the inshore area Of Pantai Cermin, the séabed has a
regular topography except for various partial steep

irregularities,

However, theé irregqularities of sand bank are supposed to
be moved seasonally.

Offshore the Belawan Port, the cable route keeps out of an
anchorage area, although it runs along thé coastal line.
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Beyond the coast of Pantai Cermin, the Sunda Shelf has a
regular topography with no adverse ground or steep slopes.
This good ground permits a straight line routée along the
coastal line throughout these areas.

?ishihg éctifities are genérally madé in the continental
shelf, This was verified by the operation of fishing
boats during théﬁsurvey, and from fishing data and

- reférénces on these areas.

Howévér, no trace ascribablé to the trawling was found by
the sidé scan sonar. Unfavorable viscous clay of bottonm
sediments makes the cable burying hard,

- Beyond the Sunda Shelf, the slope is less steep, with a
‘gradiéent of 2,6 degrees, deépening from 140 m to 1,330 m
béfore the Sumatra Shelf Basin., Subbottom profile records
indicaté several meters of sediments, mainly mud,
overlying & harder basément.

The proposed cable route decends this slope running
westward for 120 -nm, then reaches the Great Passage to
facilitate a suitable approach to the ridge, which éxtends
southeastward from the Nicobar Island.

It was found as a result of the survey that the Great
Passage (Andaman-Nicobar Ridge} comprises a series of

- _intéerlocking ridges and troughs. The topography often
rises up to 1,200 m and falls down to 3,400 m, creating a
- relief over some 500 m,

From A/C-10 to A/C-11, a big valley with a width of 14 km
- and maximum depth of 3,425 .-m, having a maximum gradient of
12.4 degreés, was found, Bottom samplés obtained from the
area all indicated a muddy seabed.
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