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Fig.3.5.20(a) BEARING OF CABLE ROUTE IN
PECHABUR! (BAN HAT CHAO

SAMRAN)
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Fig.3.520(b) BEARINGS OF CABLE ROUTE IN KUANTAN

Small Reef (Top)
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Table 3.5.3

Number of Fishing Gear Traces

Stations Grade
1~ 10 2
10 - 20 1
20 - 140 -
140 - 180 2
180 - 220 1
220 - 310 -
310 - 340 3
340 - 370 -
370 -~ 380 2
380 - 400 4
400 - 410 3
410 - 480 4
480 - 490 5
490 - 510 4
510 - 520 5
520 - 560 4
560 - 580 5
580 - 590 4
590 - 600 5
600 - 610 4
610 - 670 5
670 - 720 4
720 - 730 3
730 - 740 1
740 - 770 -~
770 - 780 2
780 - 830 3
830 - 850 1
850 - 860 2
860 - 870 1
870 - 907 -

Gra

Uk Lo N =

de

The Number of
Fishing

1

4
16
64
256

Gear Traces
- 3

- 15

- 63

- 255
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counted at every
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Table 3.5.4 Fish Catches (kg) per Hour by Trawling in

Respective Depths in the Gulf of Thailand

Depth

more than| 10~ 44 or
Year 10~ 19 20~ 30 31 44 44 more
1966 107.19 127.51 144.72 134.80 130.77
1967 95.15 85.25 131.45 180.65 115.05
1968 88.96 98.99 109.16 131.66 105.92
1969 94.83 91.86 112.79 126.64 102.74
1970 102.76 82.68 | 110.92 "103.00 97.44

100" _ioi" 102" 103" 104 195' 106"
THAILAND

7 2 - 114
) /0 \ camsooia
d Js K- - .

- t k1L
p ]

¥ sir SN VIETNAM
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1060 16l 102° 103" 104 165 106"

Figure 3.5.22 Fishing Area Sectioning in the

Gulf of Thailand
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Table 3.5.5 Trend of Fish Catch (kg) per Hour by

Trawl in the Gulf of Thailand

Fishing Section| 1963{1966{1967;1968196%119701197111972
Section 1 341 113 107 66 51 82 33 49
2 230 58 41 55 64 49 30 40

3 264| 109 95 68 74 52 46 55

4 260 153 87 72 90 96 70 717

5 201} 139 151} 100} 122} 122 80 98

6 286 137 91| 187} 114 99 76 60

7 190 121} 101 93] 113 130 97 73

8 247| 183] 182| 172| 148] 130 75 59

9 212] 165| 180) 142| 149| 117 82 58

Average 249} 131| 115 106} 103 97 66 63

Table 3.5.6 Number of fishing boat registered by size and
by Type of method in Thailand ‘

SLZE 1975 1976

Method™J®3T Lam |14-18(18-25| >25|total| < 14m[14-18|18-25] >28[total

Other trawl 1,598|1,571 528) 119)3,816(1,986|1,523 489 904,088

Pair trawl 112 379 356 5 852 104 158 366 4 832
Beam trawl 283 11 - - 294 21 ? - - 284
Thai purse

seine 551 162 157 - 374 ge} 1lg2| 101} - sl
Chinese purse - - -

sefne 11 ? 18 9 ay - 17
Anchovy purse - _

seine 17 21 2 40 37 20 1 58
lurine purse |° _

seine 17 56 120 193 27 89 183 1( 30¢
Spanish mack-
erel gill net 63 99 18] - 177 56 93 B] - 157
Pomfret gill

net 2 3 - - 5 11 2 3 - 16
Mackerel en-
eircling gill 155 a2 - - 187; 1d0 41 st - 226

net
Otter gill ney B44 3 - - B47!1,492 6 - - 11,498
Push net L,058 17 - - {1,075} B20 24 - - 844
Luring lift - - _ -

nat 2 - 2 3 - - 1
Shrimp gill - _ . _

net 21 21 527 - - 527
Long line 12 4 - - 16 30 13 4 - 47
Qther nets 46 - - - | . 46 97 1 - - 9B
Squid cast net -~ - - - - 44 - - - 44
Total 4,283|2,37L|1,185] 124(7,963(5,776(2,349|L,168| 959,368
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Table 3.5.7

Fishing Activities in the Sea Area

of the East Coast of Peninsular Malaysia.

1. Fishing Grounds

i) The fishing grounds in the southern part of the South

China Sea with numbers and types of fishing boats

licensed in 1976 are as shown in the table below.

State
Johore Sub
Kelantan | Trengganu | Pahang

Type East Total
a) Inboard 911 2430 758 930 5029
b} Outbocard 102 9 24 232 363
¢) Non-powered 181 571 131 613 1496
Total 1194 3006 913 1775 6886

ii) Number of fishermen working in licensed boats.

Johare Sub

State Kelantan | Trengganu | Pahang East Total

4834 11,875 3668 5402 25,779

2. Main Fishing Ports and Vessels

i} Main fishing ports around pertinent areas as follows:
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Fishing Total No. of Total No. of
Port Fishermen Vessels
Johore Bahru 2718 1127
Kota Tinggi 2523 1103
Mersing 2879 672
Kuantan 1771 399
Pekan 1083 288
Kemaman 2164 525
Dungun 1826 478
Marang 1184 239
Kuala Trengganu 3918 1089
Besut 2783 665
Kota Bahru 3444 794
Bachok 1320 400

ii) Number of £ishing gears at the East Coast:

Seate Kelantan | Trengganu | Pahang §2igre gggal
Trawl nets 180 436 343 317 1276
Seine nets 52 299 81 87 529
Drift/Grill 340 488 205 435 | 1468
Lift nets 29 23 37 58 217
Traps

a) stakes 563 - 12 100 675
b} portable 33 188 138 51 410
Bag .nets- - .- 2 267 269
Lines - 1393 253 22 1668
Barrier nets - - - 28 28
Push nets - - - - -
Shell fish - - - - -
Miscellaneous - - - - -

Total 1197 2897 10671 1375 6540
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iii) Sizes, types and powers of fishing vessels:

a) Inboard powered fishing boats

Description Kelantan | Trengganu| Pahang ?gigre Total
(Dimension-length
under 25 ft. 233 184 25 86 528
25 - 39 492 1670 547 483 3192
40 - 54 157 512 169 284 1122
55 ft. and over 29 44 17 71 167
Total 911 2410 758 930 | 5009
(Tonnage)
4,9 tons 374 431 133 274 1212
5 -09.9 243 1095 384 205 1927
10 - 14.9 143 573 103 92 911
15 - 19.9 63 167 26 43 299
20 - 24.9 27 61 12 59 159
25 - 49.9 53 103 95 174 425
50 - 99.9 7 - 5 3 15
100 - 248.9 1 - - - 1
Total 911 2430 758 930 5029

3. Fishing areas are about 307 40 miles offshore.

4. Typical means of fishing are as follows.

a) Trawling
b) Traps

¢} Pursening

5. Main base
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a) Kuala Sedili (Johore)
b) Nersing

c) Kuantan

d) Chendering

e} Kuala Besut

6. The total number of vessels around the East Coast

summarized from the above tabie is about 6800.°
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Table 3.5.8 Number of Fishing Boats Engaged in
Respective Fishing Activities
1950 | 1955 1968 19269] 1970 | 1971 1972

No. of
Powered Boats 642 665 | 1250 480 750 580 535
No. of Non- 2402 | 2209 | 1335 363 425| 221 241
powered Boats
Trolling - . 101 - 84 89 77
Longlines ’

; 53 26 23 - -
(inshore) r150 rlzs
Longlines 9! 10| 12) 11| 11
{offshore)
Other hock and
lines. / J - - - 70 63
Set barriers 28 25 18 11 8 0 0
Filter nets, 271 285| 60| 49| 42{ - -
prawn
Traps & pots, \ _ _
(shallow) 39 22 11
Traps & pots,

(deep) L 195 170 36 15 24 14 12
Traps & pots, 15 12 17 _ -
{coral) /
Palisade traps 408 4789 272 246 226 200 200
Lift nets 87 78 19 7 6 - -
Drive-inrnets 4 4 - - - - -
Gill nets 483 485 408 273 260 218 211
Beach seines 104 97 42 18 25 10 8
Purse seines 1 - 1 1 - - -
Bag nets 1 7 - - - - -
Otter trawls 0 t] 85 g7 118 132 117
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Table 3.6.1 Analized Submarine Cable Failures
in the Period of September 1953 to

Nrvember 1964

Cause of Failure
1| Trawlers & ship anchors 44.0
2| Bioclogical & chemical damage 4,0
3| Corrosion orchafe damage 27.0
4| Earthquake related damage 1.6
5] Iceberg damage 1.6
6 Damaged by re-routing or preventative 8.3
maintenance
7| Miscellaneous failures (tension, twist, 13.5
crash, electrical faults, etc.)

Ref.: Bell Telephone System Technical Pub., 520

3

"Analizing Failures of Ocean Communic¢ation

by A.J. Munitz
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Table 3.6.2

Buried Submarine Cables in the World

Japan - China

Cable System Time g?;izgce (km) Sea Depth (m)
TAT-4 Jul. 1967 68 54 - 152
TAT-3 Jél. 1967 88 42 - 134
SF-FLORIDA Apl:.nMay 1968 68 16 - 40
TAT-5 ;ul. 1969 164 18 - 540
TAT-5 Aug. 1969 53 22 - 558
MAT-1 (Spain) Aug. 1969 20 40 - 600
MAT-1 (Italy) Sep. 1969 28 16 - 600
CANTAT-2 (Canada}} Nov. 1973 222 less than 550
CANTAT-2 (U.K) _Apl. 1973 Unknown less than 550
TAT-6 Aug. 1975 176 less than:180
{({Rhode Island)

TAT-6 (France) Oct. 1975 176 less than 180
Apl.vMay 1976 680 less than 200

Ref.:

No.6 1971, Electrical comm. Vol.

IEEE Transaction Courm, Technology Vol. COM-19,

49, No.4 1974,

BTL Record Sep. 1976, ITU Telecommunication

Journal July 1977
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Appendix - 1

SUMMARY OF DISCUSSIONS
ON
THE ROUTE SURVEY OF THE ASEAN SUBMARINE CABLE PROJECT
( THAILAND-MALAY STA-SINGAPORE ROUTE)
BETWEEN THATLAND AND JAPAN

The Japanese Preliminary Study Team for the ASEAN Submarine
Cable Project (Thailand-Malaysia-Singapore Route) and the
representatives of the Post and Telegraph Depariment, the
Communications Authority of Thailand, Ministry of Communica-
tions met at the office of PTD on February 28, 1978, and
discussed on the scope of works and other related matters

of the route survey to be carried out by the Japanese
International Cooperation Agency under the agreement be@weén
the Governments of Thailand, Malaysia, and Singapore; on one

hand, and the Government of Japan on the other hand.

The discussions have brought about a "Scope of Work for the
Route Survey" {Annex I) and “Supplementary Note to the Scope
of Work in Thailand" (Annex II) which attached hereto together

with the list of attendants (Annex III) to the discussions.

In the course of discussions the Thal side requested that
subject to result of the consultations to be held with the
authorities of Malaysia and Singapore, the Japanese team

would review the proposed time schedule of the route survey, ...2/



in order that a final report be submitted to the three
govermments concerned earlier then proposed, if possible
by the end of August or September, 1978,

The Japanese side stated in reply that interim report
contains all necessary and sufficient information for
inviting tenders for construction and that while it will
be much difficult to prepare the final report earlier than
originally proposed, it will keep in mind the request of

the Thai side in preparation of the final report.



SCOPE OF WORK
FOR
THE ROUTE SURVEY
) OF
THE ASEAN SUBMARINE CABLE FROJECT
( THATLAND-MALAY STA-SINGAPORE ROUTE)

JAPAN INTERNATIONAT COOPERATION AGENCY

(Annex I)



i. Introduction

In response to tte requests of the governments of Thailand,
Malaysia and Singapore, the government of Japan has decided to
conduct the route survey for the ASEAN submarine cable project
(Thailand-Malaysia-Singapore Route) as a part of its technical

cooperation programmes to foreign countries.

Based on this decision, the Japan International Cooperation
Agency (JICA), the official agency responsible for the implemen-
tation of the cooperation programmes has organized a teém so as

to carry out the survey.
The present document sets forth -the scope of work in regard

to the above mentioned survey which ié to be carried out in

close cooperation with the governments and authorities concerned.

2. Objective of the survey

The ¢bjective of the survey is to select the most suitable
route for laying™a submarine cable which links the cable landing
gites in Thailand, Malaysia and Singapore and to provide these
three countries with necessary data for designing and laying the

submarine cable system.



3:

Outline of survey work

The ocean survey will be made by using a Japanese survey

vessel "DAISAN KATKO MARU" {500t) on the following items,

1)
2}
3)

4)
5)

Sounding

Subbottom profiling near the bottom surface
Observétion of bottom surface condition by using
Side Scan Sonar and underwater camera

Sampling botéom sediment

Observation of water temperature

Survey of the land pertion from landing point to cable terminal

site will also be made, if necessary.

4,

4,1

Report

Preparation of report

JICA will prepare and submit required number of copies of

the following reports in English to the three governments.

1)

2)

3)

Interim report

Within about two weeks after the completion of the ocean
survey.

Draft final report

Within about ‘three months after submission of interim
report. The governments concerned are-requested to
provide with their comments on the draft final report
within two weeks after receilving the report from JICA.

Final report

Within two months after receiving comments from the
governments concerned,



4,2 Contents of report
The report will contain the following items.
1) Interim report
a. Summarized result of the ocean survey
b. Proposed cable route and route conditions

c. Cable length required for the proposed route and
other requirements for designing the cable system

2) Draft final report and final report
a., Descriptions on survey method and equipment used
b. Result of the ocean survey
C. Propgsed cable route and route conditions

d. Cable length required for the proposed route and
other requirements for designing the cable system

e, Some data or informations for cable laying operation

5. Undertaking of the govermnments of Thailand, Malaysia and
Singapore

1) To provide the survey team with data and information
necesgsary for the survey,

2) To exempt the team from the taxes and duties on the
material or equipment associated with the survey and
on the personal effects brought into the countries
by the team.

3) To assign the official counterparts during the ocean
survey. T

L) To make necessary arrangements for the team to bring
out data or materials relating to the survey to Japan.

_..5) To grant necessary approvals for the implementation of
the ocean survey in the territorial waters.

6) To give necessary notice to fishermen and other people
working in the survey area and to take appropriate
measures so that the survey work may be carried out
without any hindrances.



6. Schedule of survey

Refer to the attached paper
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(Annex II)

Supplementary note to the Scope of Work in Thailand

1.

Details of work

(1)

(2)

(3)

(4)

(5)

(6)

Ocean survey off the coast of Thailand will be made

along the survey route roughly shown in the separate
paper.,

Survey route off the coast of Malaysia and near
Singapore is subject to change according to the result

of meetings with the governments of Malaysia and
Singapore.

Land portion of the submarine cable route which covers
the area between cable landing point on the beach and
the site for cable terminal building will be surveyed

to clarify its position, distance and ground level
along the route.

The beach landgng point will be selected in the

vieinity of 12° - 59,5N/100° - 03.5E near Ban Hat Chao
Samran.

TLand survey will be made by some of the survey team

members who will go ashore by boat lowered from the
survey ship.

The site for cable terminal building will be determined
by Thailand authority concerned by the time of the
cable route survey.

Cable route conditions necessary for designing and
laying the submarine cable system will be clarified in
the final report basing upon the result of the cable
route survey and informations given by Thailand
authorities concerned

Tand survey will be made basing upon the fundamental points,
if easily available.around the land survey area, of

which exact position should be known as a result of land
survey made in the past.



Arrangements for the survey work

The goverrment c¢f Thailand

(1)

(2)

(3)

(4)

(5)

Will assign two officials as observers of the route
survey work,

Will assign some officials who know well of the
boundaries of each landed properties in the land survey
area and assist the survey team in selecting the land
cable route during the land survey.

Will make necessary arrangement so that the survey tean,
observers and navigation crew on board the survey ship
may go through due formalities off the cable landing
shore, where the survey ship will stay for several days
while the shore survey is made by the team. Passenger
and crew list will be sent to the Thai government in
advance. The ship schedule or ETA will be kept informed
in the course of survey.

Will provide the survey team with maps of large scale in
advance of the land survey work.

Will give survey team informations of obstacles,
if any, around the survey route in the sea such as

. explosives, facilities for exploration work, etc in

advance of the ocean survey.

Informations necessary for-the preparation of report

{1)

The Government of Thailand will provide the survey team
with following informations which will be useful for
judging the route conditions

Fishing activities in the Gulf of Thailand

(a) Main fishing ports and fishing grounds.

(b) Number of fishing vessels and size and engine power
of biggest type of fishing vessels,

(c) Fishing methods. {with illustrations if available)

(d) Fishing activities in the future.



(2) Exploration activities for underwater resources

(a) Positions where explorations are made,

(b) Future plan of exploration.

(3) Existing data of the sea or sea bed such as
seasonal water temperature variation, etc,
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(Annex ITII)

List of Attendants to the Discussion

JAPAN

Yozo Kanemitsu (Leader)

Ministry of Posts and Telecommu-
nications (MPT)

Kunito Abe (MPT)

Hikaru Chono {MPT)

Teruoc Shibata

3.

Kokusai Denshin Denwa Co., Ltd.(KDD)4,

Rokuro Kitsuta (KDD)
Paisuke Kitamura (KDD)

Akio Itoh

Japan International Cooperation
Agency (JICA)

Eiichi Furukawa
Embassy of Japan

Hitoshi Tkeda
Embassy of Japan

Ryo Suwa
Bangkok Office, JICA,

S
6!

9.

10.

11,

THATLAND

Mr. Mahidol Chantrangkurn
(Leader)

Post and Telegraph Department
(PTD)

Mr. Sudhorn Limpisthien
{caT)

Mr. Pol Kruatrachue (PTD)

Mr. Kitti Yupho (PID)

Mr. Preecha Boonprasert (CAT)
Mr. Phongsakdi fotsiri (car)
Mr. Kittin Udomkiat (CAT)

Mr. Thosporn Simtrakarn (CAT)
Mr. Suthin Susila (DTEC)

Mr. Kamrop Varachart
Ministry of Communications

Miss Nuannapha Thiencharoen
Ministry of Communications
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REPORT OF MEETINGSON THE SCOPE

CF LORK FXR TL. ROUTS SUVEY
CF SUTRIART! CAPLE

THATLANIFALAY STA-CIIGATORS

At the requost of the Governments of Thatland, Malaysta end
Singoitre, for technical aid to carry out a survoy of Submarine Ceble
pouts from Thallond=tial ayzis-iingarore, the Government of Japan,
through Jajancse Internationol Cooperation Agency (JICA), despatchod
pralimlmry aurvey toam hexdod by Mee Kunito Abe, Vice Counsellor of
Telococmunications, Ministey of rosts & Tnlecormnicotions, to cioccuss
the scope of work to bs undertasn by the Covernment of Japen on tha
requircemant for the survey of the proposad Sulmaring Cable routose

Thres moatinge were held botwern the Japansse dalegations and
the Paleyaisn officials. Thay were held at the followdng venucaie

§4)  March 3pd. 1978 at Telecoms Hesdquartors, Kuala Lumpur
{14) Harch 7th. 1978 ot Telecoms Hasdguarters, Fuasle Lunpur

T (414) Parch 7th 1978 st The Ceoncoic Flanning Department,
. Kuals Lummr

The Uit of delegate attanding the sbove meetangs appearoed in
Annaxes Ay B & Ce

Tha agreed Scope of hork for the Route Survey aprearcd es in
Amnoxt De It i5 agreed that ono officer from Malaysia shall particlipate
- in the survey worke The proposed route for the survey oppears 08 in
Anneat Do Tho Holaoysien officlals requested that the torperabire and
current vsriation reacuranenta/date to be inciuded in the Intcrim
Rererts The Jopencse dolegations agreed tu the requests.

‘ . T™he Helaysion officials ogreed to frovide the following
infomation pricr to tha ccomanceners of the ocoan survey schodulod in
tho ndddle of April 1576s.

(a) Fishing activities in tha italaysien Territorisl Yaters.
{b) Exploration activities for under water resources

(1) ioritions vhore ex:lorations are ruxie,
¢i1) Futwre :len of ex, loration,
within 40 neutical riles fron tho Falaysian sorelino.



The schedule for submisslon of the Interdm and Final Reports
and their contents appear in Annex D.

Kuala Lumpar

Dates Bth ¥arch, 1978

BSPREESRAANELAVER SRR GEAERRDEG

{GQIT FHEN WAH} {KUNITO ADE)
Director of Telecommunications Vies Counsellor of Telecommunications
Kuala Lumpur Mindsiry of losts & Telecomminications

Japan



ANNEY A

THE THATLAND=SINOAPORE-MALAYSIA SUBMARIMG CARLE
PRELIMINARY SURVEY MEETING

. 2e
3
4

Se

‘I’ELECOMCATIO!\B HEADQUARTERS, KUALA LUMPUR, MARCH 6TH, 1978

LIST CP DELEGATES

- JAPAN BLLAYSTA
KUNITO ABE (Leador) Iz HAJI MCHD ALI YUSOPF

Vice Counseller of Telecoomunicationa Controller of Telecommunications
Ministry of losts & Teleccomunications - ‘

‘BIRARU QHCNO  ~. -

Ministry of Posta & Telecommmications

TERUO SHIBATA .
Subnaring Cable Construction
Kop

RORKURO KITSUTA
XDD

TAISUKE KITAMURA

RDD

AKIQ ITCH

Japen Internationel Cooperation Agency (JICA)
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ANNEX B

THE THAILAND=MALAYSIA-SIRGAPORE SUEMARIMNE CABLE

PRELIMINARY SURVEY MCETING

TELECOXEUNICATIONS HOADQUARTERS, KUALA LUMPUR, MARCGH 79H, 1978

LIST CF FPELECATES

JAPAN

KUIITO ARE  (Lender)
Vice Counsellor of Telecumnicat.iom
Minlatry of Fosts & Telecommnications

HIKARU QHENO

Ministry of Fosts & Telecomminications

TERUO SHIBATA
Koo

ROKURO KITSUTA
Ko -

TATSUKE KITAMURA
KoD :

A0 ITH  {Coordinator)
Japan International Cooperat.lnn Agency
(JIch)

K. TSUIL OO

Embasgy of Japan
Kuala Limpur

TOCRYU KASAL
Japan International Cocperation Agency
Kuala Lumpag

MALAYSIA

. Xo0s FERICAN

Deputy Director Gemral of
Telecomunications

@ KEN tAH
Director of Telemnicatim

I HAJI ¥OMD ALI YUSOFP
Controller of Telecommunications

AMNMAD SOBRI ISMAIL
Agsiptant Controller of
Telecoommications
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THE THAYLAND=MALAYSTASINGALCHE SUBMARIMNE CARLE.

PRELIMINARY SURVEY MELTING
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ANNEX D -

SCOPE OF WORK
FOR
THE ROUTE SURVEY
OF A
THE THAILAND-MALAYSIA-SINGAPORE SUBMARINE CABLE PROJECT

JAPAN INTERNATIONAL COOPERATION AGENCY



1, ° Introduction

In response to the requests of the governments of Thailand,
Malaysia and Singapore, lhe govermment of Japar has decided to
conduct the route sur-ey for Thailand-Malaysia-Singapore submarine
cavle project as a part of its technical cooperation programmes
to foreign countries, ’

Based on this decision, the Japan International Cooperation
Agency (JICA), the official agency responsible for the impleuwen-
tation of the cooperation programmes has organized a team so as
to carry out the survey. :

The present document sets forth the scope of work in regard

to the above mentioned survey which iz 1o be carried out in close
cooperation with the governments and authorities concerned,

2, Objective of the survey

The objective of the survey is to select the most suitable
route for laying a submarine cable which links the cable landing
sites in Thailand, Malaysia and Singapore and to provide these
three countries with necessary data for designing and laying the
Bubmarine cable systen, )

3. Qutline of survey work

The ocean survey will be made by using a Japanese survey
vessel "DAISAN KATKO MARU" (500t) on the following items.

1) Sounding
2) Subbottom profiling near the bottom surfacs

3) Observation of bottom surface condition by using
Side Scan Sonar and underwater camera

4) Sampling bottom sediment

*

.5) Observafignlof'wdtéf.temperéfuré

Survey of the land portion from landing point to cable
terminal site will also be made, if necessary.



4. Report

4,1 Preparation of report

JICA will prepare and submit required number of copies of
the following reports in English to-the ilhree governmunts.

1) Interim report

Within about two weeks after the completion of the ocean
survey. '

2) Draft final report
Within about three months after submission of interim
report. The governments concerned are requested to
provide with their comments on the draft final repor
within two weeks after receiving the report from JICA.

'3) Final report

Within tvwo months after receiving comments from the
governments concerned. ‘

4.2 Contents of report
The reﬁort will contain the following items.
1) Interim report '
a., Summarized reswlt of the ocean survey
b. Proposed cable route and route conditions

¢. Cable length required for the proposed route and
other requirements for designing the cable system

2) Draft final report and final report .
a., Descriptions on survey method and equipmenf used
b. Result of the ocecan survey
¢. Proposed cable route and route conditions

d. Cable length reguired for the proposed route and
other requirerients for designing the cable systcn

e. Some data or informations for cable laying operatsion



-3 .

Underbakine of the rovevements of Thailsnd, Maloysia and

Bingupore

1),

2)

4)

5)

6)

To provide the survey team with data and information
necessary for the survey.

To exempt tt2 team from the taxes and dutids on the
material or ejuipment associated with the survey and
on the personal ¢ffects brought into the countiries
by the team,

To assign the official counterparts during the ocean
survey,

To make necessary arrangcments for the team %o bring
out dala or materials relating to the survey to Japun.

To gfant necessary approvals for the implementation of
the ocean survey in the territorial waters,

To give necessary notice to fishermen and other psople
working in the survey area and to take appropriate
measures so that the survey work may be carried out
without any hindrances.

Schedule of survey

Refer ﬁo the attached paper.
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Appendix - 3

REPDRT OF THE MEETING BETWEEN JAPANESE SURVEY TEAM.

AND TELECOMS ON THE ROUTE SURVEY OF
THATLAND/MALAYSIA/SINGAPORE SUBMARINE CABLE
10 - 15 MARCH 1978, SINGAPORE

Introduction

1

1.1

1.2

2.1

2.2

2.3

AR mesting was held betwsen the Japanesse Survey
Team and Telecommunication Authority of Singapors
(Telecoms) on the route survey for the Thailand/
Malaysia/Singapore Submarins Cable 10 - 15 March
1978, Singapors.

Mr Ng Hong Yew, Director of Corporate Planning,
welcomed the delegatss to the meeting.

The list of delegates is given in Annex I.
The approved agenda is given in Annax II.

Scope of Uork

R paper on the scope of work for the Japanese
Survey Team was tabled for discussion. The

paper was adopted by the mesting. It is attached
as Annex III.

It was confirmed that the repart of the survey
may be attached to the Tender Documants for
information of the Tendersrs.

Survey

A detailed survey work schedule was prepared and it is
attached as Annex IV.

Talecoms resquested that the shortest possible .
route should bs chosen to achieve minimum cost.

Telecoms indicated that two representatives will be
present for the survey.



3 Visit to Katong

3.1 A visit was made to the Katong landing point
and the Katong Cable Station.

4.1 Telecoms o2rovided the following information

to the
(i)
(ii)

(iii)

(iv)
(v)
(vi)
(vii)

4.2 Should

Japanese Survey Team.

British admiralty chart 2403 and 3838
showing thes routes of SEACOM, ASEAN PS
and ASEAN IS Cable.

battom water temperature-Singapore
Continental Shelf.

bathymetric/sea bed feature chart and
center-line profile chart of the -
Singapore Continental Shelf.

Katong plan showing landing point, beach
manhele, cable duct,

Pert of Singapore Authority drawing GSP1
showing the anchorage area.

The coordinates of the sterilised cable
corridor for cables landing at Katong.

PSA Singapore Tide Table and Port Facilities.

addi%ional information be required ths

Japanese Survey Tesam would telex Mr Ma Chiu Tat
Tslecoms RS 21246.

Singapore

Date: 15th March, 1978

Kt Abe

(Ng Hong Yeu) (Kunito Abe)
Dirsctor of Corporate Planning Vice Ecunegllo; of
Telecommunication Authority Telecommunications

of Singapore

Ministry of Posts &
Telecommunications

Japan



ANNEX

LIST OF DELEGATES

Messrs Kunito Abe
Hikaru Choro
Terueo Shibata
Rokuro Kitsuta
Taisuke Kitamura
Akio Itoh

Kikuo Sakamoto

TELECOMS

Messrs Ma Chiu Tat
Yan Man Fong
Alan Wong Kwok Wai
Jang Yau Liong
Tang Hoe Ming
Lo Loks Yes
Siew Ying Ozk






ANNEX II

AGENDA

Scope of waork,
Route survey.

Site visit to Katong landing point and
Katong E£able Station.

Exchange of visus and data on the proposed
cable route and the routing of exisiting cable.

Any other business.
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1. ° Introduction

In response to the requests of the governments of Thailand,
Malaysia and Singapore, the government of Japar hus decided to
conduct the route swvey for Thailand-Halaysia-3ingapore submarine
cable project as a part of its technical cooperation progremmes
to foreign countries, . : - )

Based on this decision, the Japan Internaticaal Cooperation
Agency (JICA), the official agency responsible for the implemen—
tation of the cooperation programmes has organized a team so us
to carry out the survey.

The prescent dccument sets forth the scope of work in regard

to the above mentioned survey which is to be carried out in close
cooperation with the governments and authorities concerned.

2. Objective of the survey

The objective of the survey is to select the most suitable
route for laying a submarine cable which links the cable landing
gites in Thailand, Maleysia and Singavore and to provide these
three countries with necessary data for desizning ard laying the
submarine cable system.

3. Qutline of survevr work

The ocean survey will be made by using a Japanese survey
vessel "DAISAN EAIKO MARU" (500t) on the following items.

1) Sounding
2) Subbottom profiling near the bottom surfacc

%) Observation of bottom surface condition by using
Side Scan Sonar and underwvater camera

4) Sampling bottom sediment
5) Observaiion of #ate} temperature

Survey of the land, portion from landinz voint to cable
terminal site will elso be made, if necessary.
L}



4

4, Report
4,1 Preparation of repori

JICA will prepare and submit required number of copies of
the following reports in English to- the three governments.

1) Interim report

Within about two weeks after the completion of the ocean
survey. .

2) Draft final report
Within about three months after submission of interim
report. The governmenlts concerned are requested to
provide with their comments on the draft final report
wlthln two weeku after receiving the report from JICA.
%) Flndl report

‘Within two months after receiving comments from the
governments concerned.

4,2 Contents of report
The report will contain the folloﬁing items.
1) Interinm report
a. Summarized result of the ocean survey
b, Proposed cable route and route conditions

¢. Cable length required for the proposed route and
other requirements for designing the cable system

2) Draft final report and final report
a. Descriptions on survey method and equipment used
b. Result of the ocean survey
¢:. Proposed’ cable route and route conditions

d, Cable length reguired for the proposed route and
other requirements for designing ihe cable system

e. Oome data or informations for cable laying operation



-3 -

Underinking of the poverrments of Thailand, Malavsian and

Singupore

1)

2)

'3)

4)
5)

6)

To provide the survey team with data and information
necessary for the survey.

To exempt the team from the taxes and dutiés on the
material or ejuipment associated with the survey and
on the personal effects brought into the countries
by the team. ’

To assign the official countlerparts during the ocean
survey,

To make necessary arrangements for the team to bring
out data or materials relating to the survey to Japan.

To grant necessary approvals for the implementation of
the ocean survey in the territorial waters,

To give necessary notice to fishermen and other people
working in the survey area and to take appropriate
measures so that the survey work may be carried out
without any hindrances.

Schedule of survey

Refer to the attached paper.
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ANNEX IV

SURVEY WORK SCHEDULE

The work shall be initiated immediately after the survey team
ard observers join the ship on the next day of ships arrival
in Sirgapore.

1st day = Qutfitting of survey ship.

2nd to 4th ~ Boing-run survey from Katong to Cherating
(Sounding, subbottom profiling and side scan ).

Sth to 8th = Shore survey at Cherating
(Sounding, subbottom profiling, side scan,
Bottom sampling and Temperature observatian
~ under position control by the Cherating shore).
9th to 1Sth ~ Boing-mun survey from Cherating to Petchaburi.
16th to 18th - Shore and land survey at Petchaburi,
19th to 25th — PReturning-run survey from Petchaburl to Cherating.
(Sounding, Bottom-sampling, Temperature observation
and Bottom photographing)
26th to 25th = Returning=run survey from Cherating to Katong

Joth to 3lst -~ Shore survey at Katong.
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Appendix 4(a) PROPOSED CABLE ROUTE AND THE GASS PIPELINE

IN THE GULF OF THAILAND






Appendix 4 (D)

The proposed cable route and petroleum exploration blocks in
off Trengganu
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A. Anchorage
D. Dumping Area
S. Spoil Ground

Survey Route
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Appendix 4(C) ANCHORAGE, EXISTING CABLES ETC IN STRAIT OF SINGAPORE
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hppendix 6 List of marine charts used in the route survey

The Japanese Chart

No.622 (1 / 150,000 )
624 ( " )
740 (1 / 307,000 }
741 ( 1 / 566,900 )
745 (1 / 500,000 )
748 ( 1 / 50,000 )
749 (1 / 75,000 )
750A( ¥ / 50,000 )

The US Chart
No.93010 / 1,083,933 )

/ 242,900 )
/ 240,000 )
/ 240,000 )
/ 500,000 )

0

w

X

Do

[}
e e S R S )
HOoH

The British Chart
No.2556 ( 1 / 27,500 )
3542 ( 1 / 500,000 )
3543 ( 1 / 500,000 )
3839 (1 / 100,000 )



Appendix 7 A typical example of cable route marker

A pair of cable route marker is designed depending on
the applicable distance. An expected visible distance must
be decided first, then the visible line connecting the
maximum distant point on the sea with the top of sign board
of front marker and the bottom of rear marker must be on a
straight line. Respective height and distance between those
two markers will be determined on the straight line depending
upon topography of land and other restrictions. An idea for
locating the route mgrker, an example of the basic design
and an example of the configuration and size are shown in
Figurel, 2 and 3 respectively. |

0://'

Rear Marker

-

Front Marker

Long Distance Mérker

P

e Front Marker
~ -8

4
Rear Marker

Y

Landing Point - {4

Cable Route

A/C 1 \Y

Short Distance Marker

Fig. 1

!J,
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)

Note;

1) Visible distance at daytime and
night time in fine weather, more
than 7 km for short distance,
more than 20 km and 30 km at day-

time and nighttime respectively

(6)

for long distance.

2) Color of projectors
Upper projectors are red for both
short and long distance, lower one
are blue and vellow respectively
for short and long distance.

Froﬁt View Side View

(1)
(2)

(3)

(4)

(5)
(6)

Lightning rod

Sign board (unit in meter)

1.0 X 4.0H for short distance
2.0W X 8.0H for long distance

Projector (incandescent lamp)

300w X 2 for short distance
500w X 2 for long distance

Pole

1.0H(front) and 7H(rear) for short distance
13H both front and rear for long distance

Switch box or control board

Transformer (if necessary)

Fig. 3



Appendix 8 Minimum distance of separation between cables

Minimum distance of separation between cébles is required
mostly for the purpose of maintanance (Cable repair work).
Generally, it is necessary keeping the distance more than 5
times of the water depth for those cables in deep sea portion.

It is ﬁsually difficult to take encugh distance of
separeation,- however intend to, between shore-end-cables which
’afé-laid in radical manner from a common landing station, and
,the distance of separation var?es with distance "from shore.

So it can not be specified the minimum distance of separation
between those cables. It should be kept as far as possible

taking the repair into consideration for the purpose.



Appendix 9 Applicable water depth and burying depth
by "Water Jetting method"

Water jetting method functions to bury cable system up to
5 meters depth bellow sea-bed surface by guiding cable and
repeater into the ditch dug out by means of pressuréd water
je£ from the nozzles which are provided on the digging tool of
the burying maching. A required jetting pressure will be decided
depend on nature of sea bottom, 7-10 kg/cm2 are common an& it
is said that 10 kg/cmz'is‘enough for clay of sea-bed which is
the most difficﬁlt to dig out.

Advantages of this method are that the dlgglng tool can’
be prolonged and lncreased the number of nozzle lengthwxse, 50
increasing depth of burying can be achieved and that can be
performed either at the same time with cable laying and after
cable laying.

The jetting method is effective to protect cable on such
hazardous sea-bed where ship anchoring is anticipated as harbor,
around sea route and so on. However, that the applicable
water depth is limited up to around 50 meters on account of
necessity of divers in auxiliary work and that slow burial

speed of less than 1 nm per day (8 hours) are also disadvantages.



Appendix 10 Repair technique for buried cable

The cable buried in sufficient depth is far safer from
trawling activities compared with unburied cable, it is almost
free from artificial damage except heavy anchors which penetrate
sea-bed beyond the cable burial depth. However, it is necessary
to provide "Repair technique" for buried cable fault which is
seldom anticipated.

Repair technique for buried cable must be capable up to the
haximum water depth of the cable burying technique. The develop-
ment of repair method for any buried cable is urgently requested.

One of the repair method; so called "SCARAB System" is under
developped at AT&T in the USA, which consist of a control equip-
ment and a vehicle, the vehicle can be remote controlled by
the control eguipment on board. The vehicle can reach down to
1800 meters of sea-bed, it performs searching, digging, cutting
the cable and fastenning the cable with lifting rope from the
vessel.

Development of another method, simple and secure technique
is beeing urgently proceeded at KDD and NTT in Japan. It is
applicable down to 200 meters of water depth corresponding
the maximum depth of cable burying. The KDD's method employs
the multi-blade anchor equipped with magnetic or mechanical sensor
for catching the cable. The cable caught is to be lifted up
on becard, extra cable (and repeater if necessary) is to be laid
after repair and reburied.

In case sea bottom is hard, it may be difficult to lift up
the cable on board unless the cable is cut at sea bed, if it
is harder, suction pump may be necessary in addition for lifting
the cable. In case of those situation, remote controclled cable-
cutter and cable-grab must be provided.

The repair for buried cable in a range of around 50 meters
water depth is to be achieved by the method mentioned above,
and it is easy because of employing diver work. The cable
cutting, cable holding for lifting can be done by divers if
necessary, and reburying the cable is also available by water-
jetting method.



aTqe) sutIEWQNg BUTYH - uedep

WY g 489 Te3101%
wy g°¢6¢ 8Tqed 3YdTom IUITT _
(*puop Isuuyr o3Tsoduoy)
uy Z2°0%¢2 seTqeY (wwg‘'y) pagowse s{AUTS ————
wy €°L6 9TqBD (Wmg) paIOWIB aTPuts mRmYCrerTEI
_Ex TG 8TqRY (wwg/g9) pParowI® ITqNOP 33T w3
. - 2°TL8 S
. gegy m b st - ¢ b9
e e TR — e e e e — e — e ] X o ey o]
patang _ paTdngun patang
uedep

BUTUD
*69T oFed ur gxodsy TBUTJ 8y} Jo 2°9°¢ 8IqBy Ul
gweqsfs aTged paTing UT pasn aTquo Jo s3adi] SnoTIBh * 1T xTpuaddy



Appendix 12 The relation with the current speed and
the declination of the moon

Depending on the Newton's equilibrium theory of tide, the
equilibrium height of lunar tide (i) is shown as following:

7 =§M(B)3.R(COSJ S R — (1)

2 E\D
Moon
M : Mass of the moon

E : Mass of the earth
Geocentric zenith distance
R : Radius of thé earth

D : Distance from the center of
the earth toc the center of
the real moon

The zenith distanceAg in the formula:Fig°1 Equilibriup Height
of Lunag Tide

*"”

(1) changes due to the terrestrial
latitude of the observer and the moon
position on the lunar orbit.

Let 0 be the center of the earth in
Fig. 2. P and P', the north-pole and
the south-pole in the celestrial sphere;
EAE', the equator of the célestrial
sphere ; M, the moon and ¢/, the terrestrial
1atitude;6‘, the declination of the moon;

h, the hour angle.
In the spherical triangle M2ZP of Fig. 2, ¥18.2 The Celestrial

) i Sphere
we know from the cosine formula of spherical
trigonometry that '
cos 0 = sin @-sin §_+ cos{f.cos§ - cos h —mmeemm {2)

After the substitution of (2) into (1), we obtain

K|
=3 E(B R{coszﬁp . coszé\- cos 2h + sin 2¢.cos 25-cos h
4 E\D

+ 3(% - sin’ﬁo)(g‘j - si-nzé\ )}---———-—- ----- (3)



This formula (3) shows the tide height caused by the
moon's attraction at some place on the earth. The terrestrial
latitude of the observer Z is constant. The declination of
the moon changes with the time, but it is considered‘as the
constant in a day. The hour angle h varies about 360° in a
day, so cos 2h is the constituent with periods approximating
a half day.

The first term in (3), containing cos 2h, includes the
semidiurnal constituents with periods approximating a half
lunar day. The second term, depending on cos h, determines
the diurnal constituents with periods approximating that of
lunar day (24h-50m), and the third term is independent of h
but is subject to variations in declination and distance to
the moon, both of which vary mainly in the course of month.

The long-period constituents, therefore, generally have periods
of a half month or longer. |
We know the diurnal tide in Singapore strait. So the

amplitude of the diurnal tide is given from the second term

with cos h in (3) as following:

= H sin * 008 2 @ ememe—ceome——o {(4)
The amplitude of the diurnal tide is changed remarkably due
to the variation of the declination of the moon. As the am-
plitude of the diurnil tide becomes bigger, the movements of
the sea water increases. Consequently, the current speed
becomes faster.
(Reference)

Dronkers, J.J., 1964: Tidal computations. North-Holland
Publishing Co., Amsterdam
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