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ANNEX D.

 SCOPE OF WORK
AT FOR
| THE ROUTH SURVEY
THE THATLAND-MALAYS TA-SINGAPORE SUBMARING CABLE PROJECT

JAPAN INTERNATIONAL COOPERATT éII AGENCY



1. In%roduction

- In response to the requeste of the governmontu of T &jland
Malaysia and. Singapore, the government. of Japar has decided to _
econduct the route survey fLor Tha1]and«halavﬁ3a~31nﬂapore submarine

canle project as a part of 11% technical cooperatlon pronrammou
to forelgn countrlos _

Baged. on thls deC131on, the Japan Internatloxal Cooperataon
' Agency (JICA), the official ag zency responsible for-the implemen-
tation of the cooperation programmeu has organlzed a team 80 as
to carry out the survey._ : : :

The present document sets forth the scope of work in regard
to the above mentioned survey which iz to be carried out in close
cooperation with the govermments 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 de51gnlng and laying the
submarine cable systen.

3.  Outline of survey work

- The ocean survey w1ll be made by using a Japanese survey
vessel "DAISAN KAIKO MARU" (500%t) on the following items.

-1) Sound;ng o
2) Subbottom profiling néar the bottom surfacs

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

4) Sampllng bottom sedlment

L

5) -Observatlon of water. temperature

Survey of the land portion from landnng point to cable
terminal site w1ll also be made, if necess 52Ty .



4. -30ﬁort '
4.1 _Pruparation'of réport

JICA will prepare and submit required number of copies of
the followlng reports in English to-the three governmunts,

1) Interim report

'Withzn ahout two weeks after the completlon of the ocean
survcy. _ _

2) Draft final report
HW1th1n about three months after submission of interim
report. ~The governmenis concerncd are reguested to

prov1de with their c¢comments on the draft final report
w1th1n two weeks after receiving the report from JICA.

:3) anal report

¥ithin two months after recelv1ng c0£mentu from the
governmentis. concerned

4.2 Contents of report
The reﬁorb will contain the following items.
1) Interin report
a. Summafized feﬁult of the ocean survey
b. Proposed cable route and route conditions

¢. Cable length required for the proposed route and
other requlremenus for d981gn1ng the cable system

2) Draft final report and flnal report .
| a. Descriptions on survey method and edﬁipmenf used
b. Result of the ocecan survey.
'c, Proposed’ cabhle route and route conditions

d. Cadble length requnrcd for the proposed route and
other requllerentg for designing the cable sysien

e. Pome data or 1nformat10ns for cable laying operation
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Undnr1q¥1n¢ of 1hﬂ rnvn“rmnniﬁ of Thni] and, qupynin'nhﬂ'

l)'l 'Ill”U t’)"'

1), To prov1de the survey toam wmth data and information 

_ neceqsury ior the survey. 7

2) 1o ekcmpt ta toam from the takes and dubids s on the -
‘material or ejuipment associated with the. survey- and
on the personal effects brouvnt into the counuzles '

. by the team. 7 R _ .

'3) To aﬁvlgn the off1c1al oounteruarta durlng the ooean

survey. -

4) To make nécessary arrangcwents for ‘the “team to bring
o out data or materlals rclatln” to the uurvey to Japdn.
"B). To grant necessary approvals for the 1mplenentat10n of
- ~the ocean. survey 1n the terrltorlal vaters.

6) To glve necessary notlce to - flsherren and other pnopTe

working in the survey area and to take appropriate
measures so that the surveg uork may be carried out
without any hlndrance

Schedule of sufveg

‘Refer %o the attached paper.
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Appendix - 3

'REPORT _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

2.2

A meetlng was held betwsen the . Japansesa Survey
Team and Telecommunication Authority of Singapore
(Telecoms) onh the route survey far the Thailand/
Malaysia/Singapore Submarine Cable 10 - 15 March
1978, Singapore.

Mr Ng Hona Yeuw,. Dirsctor of Coerporate Planning,
welcomed the delegates to the meeting.

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

Scope of Work

A pdaper on the scope of wvork for the Japaneses
Survey Tpam was tabled for discussion, The

paper was adopted by the mseting. It is attached
as Annex IIIl.

It was confirmed that ths report of the suryey
may be attached te the Tender Documents for
information of the Tenderers.

Survay

A detailed survey work schedule was preparsd and it is
attached as Annex IV,

Telecoms requaested that the shertest possible -
route should be chosen to achisve minimum cost.

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



3 : Ulblt to Katong

3.1 A visit was. made to the Katong landlng polnt
' and the Katong Cable Statlon. ;

4.1 _.Telecoms 3rou1ded ths Folloutng lnformatlon
o to the Japanese Suruey Team. T

(i) British admlralty chart 2403 and 38383
' showing the routes of SEACOM, ASEAV PS
and ASEAN 15 Cablse. :

{ii) bottom. water temperature~81ngapore
Contlnental ShelF : :

(1ii) bathymstrlc/sea bed Feature chart and
center-line profile chart of the.
Slngapore Contlnental Shelf,

(iv) Katong plan’ showing landlng lent beach
' manhole,'cable duct _

(v) Port of Singapore -Authority drawing GSD1
showing the anchorage area. -

(vi) The coord;nates of the sterilised cable
corridor for cables landing at Katong.

(vii) PSA Singapore Tide Table and Port Facilities.

4.2 Should addltlonal lnFormatlon be requ1rad the
' Japanesae Survey Team would telex Mr Ma Chiu Tat
_Talacoms RS 21246, ,

Singapore’

Date: - 15th March, 1978

(Nq Hong Yeuw) . (Kunlto Abe)
Dlrector of Corporate- Plannlng, - VYice Counsellor of

Telecommunication Authority Telecommunlcat;ons
of Singapore Ministry of Posts &
" . -TelecommunlcatloHS'

EJapan
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ANNEX TI1

AGENDA

Scope of work.
Route survey.

Site visit to Katong landing point and
Katong Cable Station.

Exchange of visuws ahd data on the propossd
cable routes and the routing of egxisiting cabls.

Any other business.
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SCOPE OF WORK
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. THE ROUTE SURVEY =
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1, In%roduation

In res ponse to the requesvu of the govornments of Thailand,
Malaysia and Singapore, the government of Japarn hus decided to
c¢onduct the route survey for Thallanduhalaysau~u1n apore submarine

cable project as a part of its technlcal cooporaulon programwnes
to forelgn oozntrles. _

Base4 on this decmslon, the Japan Internatlcﬂal Cooperatlon
Agency (JICA), the official agency responsible Tfor- the 1mplemcn
tation of the cooperation prograumes th organized a team so us
to carry out the survey. o ' :

The present document sets for{h'the'scdpe'of work in regard
to the above mentioned survey which is 1o be carried out in close
cooperatlon ‘with the governments and autnorltleq concerned

2. Objective of the survey

The objective of the survey is to select the most suitable
route for laying a submarlne cable which 1inks the cable landing
sites in Thailand, Malaysia and Singavore and to provide these
three countries ulth necessary data for designing and laying the
submarine cable systemn, '

3. Outline'of survey_work

The ocean survey w1ll be made by u31ng a Jananese survey
vessel “DAISAN KAIYO MARU® (500%) on the fOllOJlnb items,

-l) Soundlng o
2) Subbottom ﬁrofiling near the bottom surfacc

) Obsérvatioh-df_bottom surface condition by using
Side Scan Sonar and underfater camers

4) uampllng bottom seds ment

”

5) Observation of water Tomporature

- Burvey of the land portion from landing poxnt to cable
termingl sxto ¥ill zlso Le made, if ‘hecessary.



4.1

412

_Frepqrat:on of report

JICA w111 propare and submit required number of copies of
the follow;nb rcports in bnglish to- the three governments.

Interlm report

W1th1n about two weeks after the completion of the ocean

g survoy.

Draft flnal report

~Within dbout three months after subm1531on of 1nﬁer1m

report. - The governmenis concerned are requested to
provide w1ih their comments on the draft final report

~within'two-weeks after receiving the report from JICA,

Flndl report

' W1th1n two months after recelv1ng comments from the
‘governments concerned

Contents of report

1)

The report will contain the following items,

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

Draft final report and final report

a. Descriptiong on survey method ana equipment used
b. Result of the ocean survey

C. 'Pfopbsed‘cable route and route conditions

d, Cable length required for the pvoposed route and.
other requlrements for designing the cable system

e, dHome data or 1nfoxmat10ns for cable laylng operation



Undevinking of the goverrments of Thniiand Maﬁn"'lﬂ and’

Singaggre
1), To prov1de Tho %urvcy team with data and 1nformat10n _
- necessary for. the survey. - : _
2) To (xempt “the team from the' taxes and dutneu on the -
- material or‘equlpment associated with tho survey and
~on the personal effects brought into the countrles
by the. team.;-' _
"3) To assign the offlclal counternarts durlng the ocean'
: -survey. .
4) To make necessary arrangcments for the team o brlng
. out data or materlals relatlng to the survey to Japan.
5) 'To grant necessary apprOVals for: the 1mplementatlon of
the ocean survey 1n the terrltorlal waters._
6} To give neoessary notlce to fluhermen and other people

~working in the-survey area and to take appropriate

neasures so that the survey work may ‘be carried out
without any hlndrdnces :

Schedule of surVey' |

Refer to the attached paper.
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ANNEX TV

SURVEY WOBK SCHEDULE

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

1st day - Outfitting of survey ship.

ond to 4th - Bolng~run survey from Katang to Cherating
' (Soundlng, subbottom profiling and side scan),

5th to 8th -~ Shore survey at Cherating -
(Sounding, Subbottom profiling, side scan,
Bottom sampllng and Tempsrature observation
-~ under position control by the Cherating shore].
9th to 15th = GBoing-run survey from Cherating to Petchaburi.
16th ko 18th - Shore and land survey at Petchaburi.
19th to 25th = RAgturning-run survey from Petchaburl to GCherating.
(Sounding, Bottom-sampling, Temperature observation
and Bottom photographing )
26th to 29th - RetUrning—suh survey from Cherating to Katong

30th to 31st ~ Shore survey at Katong,
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Appendix 4 (b)

The proposed cable route and petroleum exploration blocks in
off Trengganu _
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A, Anéhorage
D. Dumping Ared
S. Spoil Ground
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‘Appendix 4(C)  ANCHORAGE, EXISTING CABLES ETC IN STRAIT OF SINGAPORE
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-Appeﬁdix 6. . List of marine charts used in the route survey

The Japanese Chart

No.623 ( 1/ 150,000 )
624 L
740 ( 1 / 307,000 )
741 (1 / 566,900 )
745 ( 1 / 500,000 )
748 (1 / 50,000 )
749 ( 1 /- 75,000 )
750A( 1./ 50,000 )
- The US Chart ‘ |
No.93010 ( 1 / 1,083,933 )
93160 ( 1 / 242,900 )
93220 ( 1/ 240,000 )
193240 ( 1 / 240,000 )
o 71024 ( 1 / 500,000 )
The British Chart -
. No.2556 ( 1./ 27,500 )

(
3542 ( 1 / 500,000 )
3543 ( 1 / 500,000 )
3839 ( 1 / 100,000 )



APPendix:? : A‘typical example of cable route marker

A pair of cable route marker is designed dependlng on
the appllcable distance. An expected visible dlstance must
be decided first, then the vigible line connectlng ‘the
max1mum distant point on the sea with the top of 51gn board
of front marker and the. bottom of rear marker must be on a’
stralght line. Respectlve_helght ‘and distance between those
two markers-will be deterﬁineé on the straight line depénding
upon'topdgraphy-of land and other restrictions. An idea for
locating the route marker, an example of the basic design
and an example of'£he configuration and eize are shown in

Figurel, 2 and 3 respectively.

Rear Marker
~

-

Front Marker

Long Distance Marker

- Landing Point = |, Fﬁ?nt Marker

Rear Marker

Cable Route

A/c 1
Short Distance Marker

Flg. 1
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. Note; |
1) Visible distance at daytime and
“night time in fine weathexr, more
than 7 km for short distance,
more than 20 km and 30 km at day-

time and nighttime respectively

Front View 8Side View

(1)
(2)

(3)

(4)

for-lohg distance.

. 2) Color of projectors
| Upper projectors are red for both

short and long distance, lower one
are blue and yellow respectively

for short and long distance.

Lightning rod

Sign board (unit in meter)

1.0W 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 controi board

Transformer (if necessary)

Fig. 3



Appendix 8 Minimum distance of separation between cables

Mlnlmum.dlstance of separatlon between cables 1s requlred
mostly for the purpose of malntanance (Cable repalr work)
_Generally, it 15 neceqsary keeplng the dlstance nore - than 5
tlmes of the water depth for those cables 1n deep sea portion.

It is usually_dlfflcult.to take enough dlstance of
separeation, howeﬁeriihténd to, between shoré- end Cableé‘Wthh
are 1ald 1n radlcal manner from a common landlng statlon, and
the-dlstance Qf”separatlon varles with distance from shoxe,.
So it can not be Specified the minimum distanée of'sepéfétian
between thbSe‘cableé. It uhould be kept as far as poss1ble

© taking the repair into con51deratlon for the purpose.



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

Water jettingzmethod functions to bury cable gsystem up to
5 meters depth bellowESea—bed'Surface by guiding cable and
repeater‘ihto theiditoh_dﬁg out:by means of pressured water
jet.froﬁ tﬁe nozzles which are provided on the digging tool.of
the burylng machlne A required jettlng pressure Wlll be decided

depend on nature of sea bottom, 7-10 kg/cm2 are .common and it
 15 said that 10 kg/cm is enough for clay of sea-bed which is
 the most difficult to djg’out

C Advantages of this method are that the dlgglng tool can
be prolonged and 1ncreased the number of nozzle lengthwise, so
inCreasing depth of burying can be achieved and that can be
performed'eitﬁer at thersame time with cable leying and after
cable. laying.

The jettiﬁg method is effeétiVe to protect cable on such
hazardous sea—bed where ship anchorlng is ant1c1pated as ‘harbor,
-_around see route and so-on. However, that the applicable
water depth is limited up to around 50 meters on account of.
necessity"of divers'in auxiliaty 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 burled in sufflclent depth is far safer from
trawllng act1v1t1es compared w1th unburled cable, 1t is almost
free from artificial damage except heavy anchors whlch penetrate
sea-bed beyond the cable burlal depth However, it is necessary
to prov1de "Repair technique" for burled‘cableﬁfault which is -
seldom ant1c1pated o . d |

Repalr technlque for-burled cable must be capable up to the
maximum water: depth of ‘the cable burylng technlque ' The develop—
ment. of repair- method for any buried cable is urgently requested.

~ One of the'repeir nmethod; so called "SCARAB System" is under
developped at AT&T in the USA, Wthh con51st of a control equip-
ment and a vehicle, the vehlcle can be remote controlled by
thegcontrol equipment on board The vehlcle can reach down ' to
1800 meters of sea~-bed, it performs searchlng, dlgglng, cutting
the cable and fastennlng the cable w1th llftlng rope from the
vessel. '

Development of another method, simple and Secure technique
1s beelnq urgently proceeded at KDD ‘and NTT in Japan.. It isg
appllcable down to 200 meters of water depth correspondlng
thé max1mum "depth of cable burylng. The KDD's method employs
the multi—blade.anchor equipped with magnetic~or5mechanicalCSeﬁsor
for catching the cable. _The.cable caught is to be lifted up
on board, extra cable (aﬂd repeeter if necessary) is to be laid
after repair and reburied. |

- In.case sea bottom is hard, it may be difficult to 1ift 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 situaticn, remote controlled cable~
cutter and cable-grab must be prov1ded |

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

jetting method.
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Appendix 12 The relation with the current speed and
S the declination of the moon

Depending on the Newton's equilibrium theory of tide, the

equilibrium height of lunar tide (77) is shown as following;

o \d
n :zg(ﬁ). R(cos’& —l) ————————————————— (1)
A EAD/. . .
Moon

M : Mass of the moon

E : Mass of the earth
Geocentric zenith distance

R : Radius of the earth

D : Distance from the center of
~the earth to the center of
- +the real moon - -

The zenith distance.l in the formula Fi8e1 Bquilibrium Height
_ of Lunar Tide
(1) changes due to the terrestrial P
latitudé of the.observer and the moon
positionHOn'the lunar orbit.

Let 0 be the center of the earth in
Fié. 2. P and P', the north-pole and
the south-pole in the celestrial sphere;
BAE', the équatdr 6f the celestrial
sphere ; M, the moon and¢’, the terrestrial
latitude;ﬁ‘, the declination of the moon;

h, the hour angle.
Fig.2 The Qelestrial

In the spherical trian le MZP of Fig. 2,
P ] d ’ Sphere

we know from the cosine formula of spherical

trigonometry that
.cos_«D = gin go-sin 5_+ cos(p-_cosg . 008 h @ eememe———— (2)

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

3 .
=3 Ii{1-(B>R{coszép . cosz(s‘-cos 2h + sin 2C,0-cos 25-cos h
4 KE\D

+ 3(%« - sinzC,0> <%- - sin® § )}-——.---—m--_-_-— (3)
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This formula (3)_sﬂbw5'thé tide height caused by thél.z
moon's attraction at.sbme §1ace on”the earth. The terrestrial
latitude of the observer Z is constant. The declihétionTof'
the moon changes with-Ehé £ime, but’itfis conéideréd as'thé
constant in a day. - The hour angie h varies about 3605'in a
day, so coé Zh is-tﬁe éonstituent with péfidds appréﬁimating
a half day.

The first term in (3), containing'cos_Zh,'inC1u&és the
semidiurnal coﬁstituents with périads app£oﬁimatin§;5:half
1unar day. The second tefm, dependiﬁg-én cos h, determines
the diurnal constituénts with péridds abpro%imating.that of

_lunar day (24h-50m), and the third term is independent of h
but is ;ﬁbject to variations in declinatien and distance to

the moon, both of which vary mainly.iﬁ_ﬁhe coﬁfsé:bf mohth;
The iong-period.constituents, therefore, genefally have periods
of a half month or longer.

We_kndw the diurnal tide in Siﬁgapore'strait.r so the
Iamplituae of the diurnal tide'is.given from the sécond term

with cos h in (3) as following;

= H sin v 008 200 s - (4)
The amplitude of the diurnal tide is‘chdnged remarkéblj due
to the variation of the declination of the moon.' As the am~‘
plitude of the diurnal tide becomes bigger, the movemeﬁté of
the sea'water increases. Consequently, the currenf'speéd
becomes ‘faster.
(Reference)

Dronkers, J.J., 1964: Tidal ¢Omputations;- North~Holland
Publishing Co., Amsterdam -
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Fig. 3.5.1(A) SOUNDING CHART
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