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PREFACE

In response to a request from the Government of the Republic
of Indonesia, the Government of Malaysia and the Government of
the Republic of Singapore, the Government of Japan decided to
conduct "The Four Nation Joint Re-Survey of Critical Areas and
Investigation of Dangerous/Unconfirmed Shoals and Wrecks in
the Straits of Malaceca and Singapore"”, and entrusted the Study
to the Japan International Cooperation Agency {(JICA).

J1¢A sent to Indonesia, Malaysia and Singapore a study team
headed by Mr. Takeyasu Kikutla, Kokusai Kogyo Co., Ltd., from
the first phase study to third phase study between October
1998 and March 1998,

The team held discussions with the officials concerned of the
Governments of Indonesia , Malaysia and Singapore , and
conducted field surveys in the study area. After its return to
Japan, the team carried out further studies and consequently
prepared the present report.

I hope that this report will contribute to the safe navigation
in the Straits of Malacca and Singapore and to the enhancement
of friendly relations between Japan and the hLittoral States.

I wish to express my sincere appreciation to the officials
concerned of the Governments of Indeonesia, Malaysia and
singapore for the close cooperation they have extended to the
team.

June 1998

Kimio Fujita
President
Japan International Cooperation Agency
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Junga 1998
Mr. Kimio Fujita
President,
Japan International Coopcration Agency

LETTER OF TRANSMITTAL

Dear Sir,

We are pleased to submit to you the final report on "The Four
Nation Joint Re~Survey of Critical Areas and Investigation of
Dangerous/Unconfirmed Shoals and Wrecks in the Straits of
Malacca and Singapore®. This report has been prepared by the
study team in accordance with the contract signed on September
6, 1996, April 25, 1997 and May 25, 19888 Dbetween the Japan
International Cocperation Agency and Kokusai kogyo Co., Ltd./
Sanyo Techno Marine, Inc..

The report contains the study results on the unconfirmed
shoals and wrecks in the Straits of Malacca and Singapore.

The positions and least depths of shoals and wrecks as study
results are complled on sixteen Smooth Sheets, which have been

submitted to the Littoral States at the end of each study
phase.

Dangerous eight shoals and one wreck detected during the field
survey, were promulgated to all vessels by T"Notices to

Mariners" through responsible authorities of three Littoral
States.

The Electronic Navigational Charts database covering existing
six sheets of common datum charts of the Straits of Malacca

and Singapore was also prepared making use of results of this
study.

We hope that the results of the study will contribute to the
enhancement of the safe navigation in the Straits of Malacca
and Singapore.

All members of the study team wish to express grateful
acknowledgement to the personnel of your Agency, Advisory
Committee, Ministry of Foreign Affairs, Ministry of Transport,
Embassy of Japan Iin I{ndonesia, Embassy of Japan in Malaysia,
Embassy of Japan in Singapore and also to officials and
individuals of Governments of Indonesia, Malaysia and Singapore
for the assistance they have extended to the study tcam.

Very truly yours,

\%

Takeyasu Kikuta
Team Leader
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OUTLINE OF TIIE STUDY RESULTS

The outline of results on the Study is summarized as follows.
1. Study Areas

Critical areas including the investigation of dangerous/unconfirmed shoals
and wrecks in the Straits of Malacca and Singapore were included in the Study
(refer to Figure 1 and Table 1 in the text} :

No. of Sub-Area : Twelve (12) Sub-Areas (Sub-Area A to 1)

No. of Point  : Thirteen (13) Peints (Point a to m)

Survey Area . Approximately 780 square kilometers

2. Study Items and Quantity

Control Point Survey : Fourteen (14) points
Tidal Observation : Nine (9) points
Rydrographic Survey {Sounding and Search)

1 6,739 line kilometers
Bottom Materials Sampling : 194 points

3. Standards, Coordinates and Datum Level

Ellipsoid : HWGS-84 datum

Projection : Transverse Mercator Projection
Origin of Coordinates : Center of each Smooth Sheet
Chart Datum Level * Lowest Astronomical Tide (LAT)

4, Main Equipment Used for Field Survey

Control Point Survey : GPS Receiver {Trimble 4000SSi)
Tidal Observation . Digital Tide Gauge (Rigosya RM-5525WL)
Hydrographic Survey (Sounding and Search) :
Precise Four-Beam Echo Sounder (Senbon Denki PDR-601)
Sidescan Sonar (C-Max CM800/S)
Positioning : Short Range Differential GPS
(Trimble DGPS TRIM-MARK & TRIM-TALK)
Long Range Differential GPS {Aquapos SERCEL)
Bottom Materials Sampling : Cylindrical Dredge



5. Number of Wrecks and Shoals on the Study

(Scope of Works) (Actval Survey) (Confirmed Ones)
No. of Wrecks : 18 wrecks 24 wrecks 22 wrecks
No. of Shoals : 13 shoeals 14 shoals 21 shoals

6. Confirmation and Verification of Wrecks

Wrecks chosen as the subject of the Study are either charted with approximate
positions “PA" or reported positions ‘Rep’ and the most of them have no infor-
mation on the least depth.

Some wrecks, whose positions and water depths are already confirmed, are also
included in the survey areas. These wrecks were also chosen as the subject of
the Study for the verification,

The result shows that the exact positions and least depths of twenty (20)
wrecks within twenty four (24) wrecks chosen as the subject of the Study were
confirmed and verified, and four (4) wrecks in Sub-Areas D, E and Points b, ¢
were confirmed of no existence in the reported areas (refer to Table 12 and
Table 13 in the text).

Other two (2) wrecks or obstructions, whose existences are not reported, were
found in Sub-Area A and Point J.

7. Depth of Shoals

Most of shoals chosen as the subject of the Study are charted with reported
positions Rep’. The field survey was carried out at fourteen (14) sheoals
including one point out of Sub-Area J.

The result shows that the exact positions and least depths of twelve (12)
shoals within fourteen (14) shoals chosen as the subject of the Study were
confirmed, and two (2) shoals in Sub-Areas A and H were confirmed of no exis-
tence in the reported areas (refer to Table 14 in the text).

Some other shoals, whose existences are not reported, were found in Sub-Areas
B, C, H, J and Point a.



8. Notices to Mariners

During the field work of hydrographic survey, eight (8) dangerous shoals and
one (1) dangerous wreck were detected. The informations were promulgated to
all vessels by Notices to Mariners through responsible authorities of the
three Littoral States (refer to Table 15 in the text).

The least depth of dangerous wreck detected at offshore area of Port Dickson
(Point f)}, which is known as a sunken wreck ‘Royal Pacific’, was 16.1 m to
the reported depth of 40 m.

9. Production of Smeoth Sheets

The final results of hydrographic survey under the Study were plotted on six-
teen (18) smooth sheets of scale 1:20,000 {refer to Table 16 and Figures 7 to
12 in the text).

One set of smooth sheets was suvbmitted to each Littoral State on the last
stage of field works in the Littoral States.

10, Production of ENC Database

Elecironic Navigational Charts (ENC) database covering six (6) sheets of
common datum charts of the Straits of Malacca and Singapore was prepared in
Japan (refer to Table 17 in the text). This database makes vse of this study
results.

One magnetic tape file of ENC database was submitted to each Littoral State
together with this report.
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1. INTRODUCTION
1.1 Background of the Study
The Straits of Malacca and Singapore greatly contribute to various trading and

other economic activities, mainly as Lhe main channel for the transport of
crude oil supplies, thereby linking Middle Fast with Rast Asia, including Japao.

The hydrographic survey in the Straits was jointly carried out by the three
Littoral States of Indonesia, Malaysia and Singapore bordering the Straits and
Japan between the year 1969 and 1975 for the high priority areas of channels,
After the survey, the common dalum charts in the Straits were produced fron
1976 to 1982 and the tides and tidal currents study in the Straits was per-
formed from 1977 to 1979 through the joint effort of these four states. The
results of these undertakings have contributed towards enhancing safe navi-
gation in the Straits.

At present, aside from the fact that there are wmany dangerous spots in the
. topography, shallow patches formed by the wrecks and sand waves have also been
lg: reported and recorded on nautical charts. However, since thorough investiga-
tions were not carried out in these areas, they impede rather than facilitate
the traffic of large vessels in the area.

The Tripartite Technical Experts Group (TTEG) held a meeting on February 1993
and proposed the conduct of a hydrographic re-survey on the Straits. The Govera-
gents of Indonesia, Malaysia and Singapore, fully recognised the importance and
vrgency of this re-survey and thereby, requested the technical cooperation to
the Government of Japan.

In response to the request of the Governments of Indonesia, Malaysia and

Singapore, the Government of Japan has decided to conduct the re-survey in the

Straits jointly with the Littoral States and agreed upon the Scope of Work with
.I the Littoral States on May 1996,

Based on these conditions, the Four Nation Joint Re-Survey of Critical Areas
and Investigation of Dangerous/Unconfirmed Shoals and Wrecks in the Straits of
Malacca and Singapore (hereinafter referred to as “the Study’) was commenced in
September 1998 and was completed in June 1938,
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1.2 Objective of the Study

The objective of the Study is to conduct hydrographic survey of critical areas,
including the investigation of dangerous/unconfirmed shoals and wrecks, for the
pronotion of maritime safety in the Straits of Malacca and Singapore,

1.3 Study Arecas
The following twelve (12) sub-areas and thirteen (13) points in the Straits of

Malacca and Singapore were included in the Study (refer to ¥Figure 1 and Table
1). The total survey area was approximately 780 square kilometers.

(1) Group Area 1 : Sub-Area A; Points j, k and 1
(2) Group Area 2 : Sub-Areas B, €, J and X; Points f and g
{3) Group Areca 3 : Sub-Arca D; Points a and m
{4) Group Areca 4 ! Sub-Area L; Points b and ¢

{5) Group Area 5 : Sub-Areas E, F, G and H: Points d, e, h and i
(6) Group Area § : Sub-Area 1

1.4 Study Schedule

The field work was divided into three (3) phases and the hydrographic survey in
the following areas was carried out in each phase:

(1) First Phase Study : October 1998 to March 1997
(Assigned Arcas to the Government of Malaysia)
1) Group Area 2 : Sub-Areas B, C, J and K. Points f and g
2) Group Area 4 : Sub-Area L, Points b and ¢

{2) Second Phase Study : May 1997 to August 1997
(Assigned Areas to the Governament of Singapore)
1) Group Area 5 : Sub-Areas G and H. Points d, e and i
2) Group Area 6 : Sub-Area I

(3) Third Phase Study : August 1997 to March 1998
(Assigned Areas to the Government of Indonesia)
1) Group Area 1 : Sub-Area A, Points j, k and 1
2) Group Area 3 : Sub-Area B, Points a and n
3) Group Area 5 : Sub-Areas E and F. Point h

— 2
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Table 1 List of Study Areas and Points
Aveas/Points Position Subject Remarks
A (a) 2° 514N Wrecks (1) 2° 487N
100° 57.2° E Shoal 101° 00.8" E
(b) 2° 48.3° N Sand Wave (2> 2° 47.0° N
101° 03.4" E 101° 02.1" E
(c) 2° 45.0° N (&)} 2° 46.0° N
101° 03.4" E 101° 02.1" E
(@ 2°450° N
101° 01.3" E
(e} 2°48.9° N
100° 54.17 B
B (a) 2° 36.7° N Shoals (4) 2° 35.2° N
101° 24.4" E 101° 25.9" K
(b) 2° 36,17 N (5) 2° 33.9" N
101° 27,5 B 101° 26.0" K
{c) 2°32.4° N
101° 27.%° B
(@ 2° 32,4 N
101° 24.4° K
C (a) 2° 24,1 N Shoal (6) 2° 22.6" N
i01° 39,17 F 101° 40.6" E
(b) 2° 24, 1° N
101° 42,1" E
(c) 2° 21.1" N
101° 42,1° B
(d) 2° 211" N
101 39.1" E
D (a) 1° 57.6" N Wrecks (D 1° 56.1° N
102° 12.8" B 102° 14.1" E
{b) 1 57.6" N (8) 1° 55.5° N
102° 16.9° E 102° 15.4° E
{c) 1° 54,0° N
102° 18.9" E
(@ 1°54.0° N
102° 12.6° &
E (a) 1° 13.3" N Wrecks {9) 1° 11.8" N
103° 24.3' E 103° 25.9" B
{b) 1° 13.3" N (10) 1° 10.8" N
103° 27.4" E 103° 25.8" E
(¢) 1°09.3" N
103° 21.4" &
(d) 1° 09.3° N
103° 24.3° B
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{to be continued)

Areas/Points

Position

P‘

(@)
(b)
(©)
{d)

1° 06.7
103° 40,8°
1* 06,7
103° 43.6°
1° 03,9
103° 43.6°
1° 03.7
103° 40.6°

mEmE I

Wreck

Subject
an

Remarks

1° 05,2
103° 42.1°

(a)
(b)
{c)
{d)

1° 09.1°
103° 43.9°
1° 09,17
103° 46.9°
1° 06.1°
103° 46.9'
1° 06.1°
103° 43.9’

Hreck

(12)

1° 07.6°
103° 45,47

(a)
(b)
(c)
(d)

1° 12,9’
103° 47.4'

MmEmEmEN mEmEmEN=E

Panger

(13)

1° 10,57
103° 48.9°

= =

(a)
(b)
{c)
(d)

104° 16.5°
1° 14,5°
104° 13.5°

HWreck

(14)

1° 16.9°
104° 15.0°

(L
(2)

2° 17.4°
101° 48,07
2° 15.6°
101° 49,6°

[ = e A FlEE RO

Shoals

2° 112
101° 54.2°

o=

Shoal

(a)
(b)
(c)
()

1° 46.2°
102° 42.8°
1° 42.6°
102° 50.0°
1° 42,07
102° 49.8°
1° 45,87
102° 42.6°

s A A o A -

Shoal
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{to be continued)

Areas/Points Position Subject Remarcks
a 2°10.2" N Shoal
101° 52,07 K
b 1° 48,4" N Hreck
102° 43.3" E

C 1° 340" X Hreck
103° 05.0° §

d 1°12,2° N Wreck
103° 34.3° E

e 1° 07.4° N HWreck
103° 44.2" E

f 2° 28.0° N Wreck
101° 35.4" E

g 2°16,0° N Shoal
161° 47.7" B

h 1P 15,8 N Wreck
103° 19.8" E

i 1° 111" N Wreck
103° 33,0 F

J 2° 58.2" N Hreck
100° 49.5° E

K 2° 53.9° N Shoal
100° 52.0" E

1 2° 511" N Shoal
101° 00.0" E

m 1° 59.3" N Wreck
102° 12.4" B
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1.5 Organization for the Study

The study was carricd out by JICA through the Study Tcam with the cooperation
of Technical Counterparts and the Advisory Committee organized by JICA,

The organization consists of the following interrelated elements and the ogani-
zational structure is shown in Figure 2.

(1) Japan International Cooperation Agency (JICA)
(2) Technical Coordinating Body

(3) Japanese Advisory Committee

(4) Japanese Study Team

(5} Counterpart Team

The members of the Japanese Advisory Committee and Study Team ave shown in
Tables 2 and 3. The members of the Technical Coordinating Body and the Countor-
part Tean of the Littoral States are shown in Tables 4 and 5,

Technical Coordinating Body Japan International
of Three Littoral Countries Cooperation Agency
( Coordinator : MOT ) { JICA )

4

Japanese Advisory
Committee

h ; LB ——

]

Counterpart Team

Japanesc Study Teanm
Indonesia : DGSC
Malaysia : MOT
Singapore : MPA

{Notel] DGSC : Directorate General of Sea Communication
in Indonesia
HOT : Mimistry of Transport in Malaysia
MPA : Maritime and Port Authority of Singapore

Fig. 2 Organizational Structure of the Study
.4..7_._
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Table 2

List of the Advisory Commilice Hembers

Post. / Organization

Hideo Nishida

Chairman
Hydrographic Department, Maritime Safety Agency,
Hinistry of Transport

Shoichi Kokuta

Hydrographic Department, Maritime Safety Agency,
Ministry of Transport

Kenzo Imai Hydrographic Department, Maritime Safety Agency,
Ministry of Transport
Table 3 List of the Japanese Study Team Members
Name Role / Company

Takeyasu Kikuta

Sachio Qzawa

Akira Nakanishi

Kenji Sakai

Mitsuo Yuge

Yukiyosht Fujita

Hiroshi Miyake

Hiroyuki Nakai

Team Leader (Geophysicist)
Kokusai Kogyo Co., Ltd,
Sub-Team Leader (Hydrographer)
Sanyo Techno Marine, Inc.
Chief Hydrographer

Kokusal Kogyo Co., Ltd.
Hydrographer

Kokusat Kogyo Co., Ltd.
Hydrographer

Sanyo Techno Marine, Inc,
Surveyor

Kokusai Kogyo Co., Ltd.
System Engineer

Kokusai Kogyo Co., Ltd.
Coordinator

Kokusai Kogyo Co., Ltd.




Table 4 List of the Technical Coordinating Body Members

Name

Post / Institution

{Coordinator)
0. C. Phang
(until Sep. 1997)
Rogayah Israil
(from Nov. 1997)
Abdullah Yusuff Basiron
Zainal Abidin Ishak

Under-Secretary, Maritime Division,
Ministey of Transport (MOT)
Under-Secretary, Maritime Division, MOT

Principal Ass, Secretary, Maritime Safety, MOT
Assistant Sccretary, Maritime Safety, MOT

(Irdonesia)
Nisfan
A. Tonny Budiono

Nicolas P, Ello
Tarcistus Walla

Nazri Emnel

Director of Navigation,

Directorate General of Sea Communication(DGSC),
Ministry of Communications

Chief, Navigational Survey Section,

Directorate of Navigation, DGSC

Chief Hydrographer, Hydro QOceanographic Service
Communication Attache,

Indonesian Embassy in Singapore

Communication Attache,

Indonesian Embassy in Malaysia

(Malaysia)
Raja Malik S, R. K.

Ahmad Othman
Roslee Mat Yusof

Mohd Rasip Hassan

Acting Deputy Director General,

Marine Department Peninsular Malaysia, MOT
Acting Director, Safety of Navigation Division,
Marine Department Peninsular Malaysia
Principal Assistant Director,

Safety of Navigation Division, MDPH

Director General, Hydrographic Department

{Singapore)
Hilson N. F. Chua

Chiew Chee Mun
Peggy Koh
Low Koon Tiong

Hydrographer,

Maritime and Port Authority of Singapore (¥PA)
Deputy Hydrographer, MPA

Cartographer, HPA

Assistant Hydrographer, MPA
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Table 5 List of the Counterpart Team Members

(Indonesia)

Suryo

Iswinardi
Masghuri
Suyitno
Tuparman

Dwi Santosa

B. Imron Toha
Salamet

Rosyid

Soet jahjo Nth
Purwadi

Bagus Puji Wahyono
Jaka Prasetya
Endoh Surachman
Abdul Azis
Kawit

Soeko Tri. H.
Adi Susanto
Gentio Harsono
Tri Wiyanto
Supriyono

Eko Maulana A. S.

Charge

Control Point Survey, Hydrographic Survey
Data Processing

Control Point Survey, Data Processing
Hydrographic Survey, Data Processing
Hydrographic Survey, Data Processing
Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Sucvey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Sucvey

Hydrographic Survey

Hydrographic Survey

Data Processing

(Malaysia)

Yusof Latip bin Ali
Mohd. Nazam bin Sulaiman
Abd Razak bin Abu Hassan

Mohamad Sharahi bin Abu. Yamin
Ismail bin Mohd. Deni

Abdul Aziz bin Darawi
Norhizam bin Hassan Abd.Ghani
Khairu! Anwar bin Mohd Sapon
Roslan bin Ahmad

Mohd Eza bin Dato’ Yaacob
Abdul Halim bin Mohd Ashaari
Azhan bin Abdul Mutalib

Control Point Survey,

Hydrographic Survey, Data Processing
Control Point Survey,

Hydrographic Survey

Control Point Survey,

Hydrographic Survey, Data Processing
Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Hydrographic Survey

Data Processing

Data Processing




(to be continued)

Name

(Singapore)

Chiew Chee Mun
Lam Swee Kiong
Chua HWeng Kuan

Koktar bin Mohd Amin

Sahlan bin Ali
Wong Chee Kwong
Chee Kian Siong
Choy Kum Weng
Ngeow Siong Wei
Chen Yin Kiat
Lim Kar Wooi
Abdullah bin Sarmami
Chat Chee Meng
Lam Yan Ket
Seetoh Hon

Lee Kok Keong
Wong Tuck Meng

Control Point Survey

Control Point Survey, Hydrographic Survey
Control Point Survey, Rydrographic Survey

Data Processing

Contrel Point Survey, Hydrographic Survey

Bata Processing

Hydrographic Survey
liydrographic Survey
Hydrographic Survey
Hydrographic Survey
Hydrographic Survey
Hydregraphic Survey
Hydrographic Survey
Hydrographic Survey,
Hydrographic Survey,
Hydrographic Survey,
Hydrographic Survey,
Data Processing

Data Processing

Pata Processing
Data Processing
Data Processing
Pata Processing




1.6 Reports
The firal reports consist of two volumes ; Summary and Main Report.

During the field works, the following survey results including smooth sheets
besides the above reports were prepared and submitted to each Littoral State on
the final stages of cach study phase:

(1) Control Point Survey
1) Coordinates of Control Points
2) Description of Control Points
3) Location Map of Control Points
(2) Hydrographic Survey {Sounding and Search)
1) Echogram
2) Records of Sidescan Sonac
3) Positioning Data of Survey Launch
4) Track Charts (Scale : 1/20,000)
5) Sounding Charts {Scale : 1/20,000)
{3) Tidal Observation
1) Records of Tidal Observation
2) Tidal Diagram
{4) Smooth Sheets (Scale : 1/20,000) : 16 sheets
(5) Digital Data
(6) Documentary Video

One magnetic tape file as the result of Electronic Navigational Charts database
covering six sheets of common datum charts of the Straits of Malacca and Singa-
pore was prepared in Japan and submitted to each Littoral State together with
this report.
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2. STUDY ITEMS AND PROCEDURE
2.1 General Qutline
The Study covered the following itens

{ 1) Preparatory Works in Japan

{ 2) Discussions concerning the Plan of QOperation

{ 3) Preparatory Works in Littoral States

{ 4) Control Point Survey

{ 5) Tidal Observation

{ 6) Hydrographic Survey (Sounding and Scarch)

{ T Data Processing

{ 8) Preparation of Smooth Sheets

{ 9) Preparation and Submission of Progress Reports
(10) Verification of Smooth Sheets by Japancse Authority
{11) Production of ENC Database in Japan

(12) Preparation and Submission of Final Report

The flow-chart of the Study is shown in Figure 3.



Preparatory Works in Japan

o L —

[ Submission and Discussion of "Plan of Operation’

}

E% Preparatory Works in Littoral States
i L
. Field Reconnaissance
{ T SBRLE
Control Point ——3 Hydrographic Survey
Survey
oy J _ 1) , 1
Baseline Sounding Tidal
Analysis Positioning and Observation
Search
I e R I Mateha i B B
l )
Bottom Materials
Sampling
% ! !
A Field Survey Data
}
Preliminary Data Processing on Site
{
Final Data Processing
. )
[%ield Inspection Preparation of Smooth Sheets
o }
Submission of “Progress Report'
)
Verification of Smooth Sheets
g by Japanese Authority
] i T
Production and Submission of ENC Database
(Legend) L
Formulation of Final Report
: Works in Japan

Fig, 3 Overall Flow-Chart of the Study



2.2 Standards, Coordinates and Datum Level

The Study was carried out in accordance with the International llydrographic
Organization (IH0) standards for hydrographic survey (sccond order of the
fourth edition of S-44).

The ENC database was produced in accordance with the International Standards
and Specification for ENC, IHO S57 Edition 3.5,

The ellipsoid, projection, origin of coordinates and chart datum level used for
the Study were as follows :

Ellipsotd : KGS-84 Datum

Projection ¢ Transverse Mercator Projection
Origin of Coordinates : Center of Each Smooth Sheet
Chart Datum Level . Lowest Astronomical Tide (LAT)

2.3 Equipment Used for Field Survey
Main equipment used for the field survey of the Study was as follows :

(1) Contro! Point Survey
GPS Receiver : Trimble 4000SSi
(2} Tidal Observation
Digital Tide Gauge : Rigosya RM-552bWL
(3) Hydrographic Survey (Sounding and Search)
Precise Four-Beam Echo Sounder : Senbon Denki PDR-601
Sidescan Sonar : C-Max CM800/S
(4) Positioning
Short Range Differential Global Positioning System (BGPS)
© Trimble DGPS TRIM-MARK & TRIM-TALK
Long Range Differential Global Positioning System (DGPS)
: Aquapos SERCEL DGPS
{(5) Bottom Materials Sampling
Cylindrical Dredge
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3. STUDY RESULTS

3.1 Control Point Survey

Prior to the hydrographic survey, control point survey was carried out at four-
teen (14) points shown in Table 6, existing control points and other new points

necessary for sounding operation,

The fundamental point on Pulau Pisang was the origin of control point survey

under the Study.

Table 6 List of Control Surveying Points
Nane Control Point
Of e ——— ~
State St.No Kame of Control Point Place
Singapore | St, 1 | Raffles Lighthousc Lighthouse
Malaysia [St, 2 [ Pulau Pisang Fundamental Point
Singapore | 5t, 3 | Bedok Lighthouse Lighthouse
Indonesia | St, 4 | Pulav Batam SERCEL Batam Station
Indonesia {St. b | Pulau Tyu Kecil Lighthouse
Malaysia St. 6 | Segenting Lighthouse Lighthouse
Indonesia | 3t. 7 | Tanjung Parit Lighthouse
Malaysia |St. 8 {Malacca Mahkota Medical Center
Indonesia | St. 9 | Tanjung Medang Lighthouse
Malaysia | 8t.10 | Cape Rachado Lighthouse
Malaysia St.11 | One Fathom Bank Lighthouse | Lighthouse
Malaysia St.12 { Jugra Lighthouse Lighthouse
Malaysia {GP, 9 | Labu Control Point
Malaysia | GP.18 [ Morib Control Point
Total 14 Points




o

(s

3.1.1 Network of Control Points

The network of control points used for the control point survey is shown in
Figure 4,

3.1.2 Resulis of Control Point Survey

The control point survey was performed by a static wmethod of Differential
Global Positioning System (DGPS) using GPS Receivers : Trimble 40008Si.

The fundamental point on Pulau Pisang : St.2 was selected as the origin of this
survey.

Finalized coordinates after baseline analysis using a Trimble' s software system

GPSurvey” under the condition of fixing three points at Pulau Pisang (8t.2),
Labu (GP.9) and Morib (GP.18) are shown in Table 7.

..ﬁl 7
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Table 7 Results of Control Point Survey

- Control Point  odimates | teign
e . - above
St.No Kame Latitude Longitude Fllipsoid
7ét. 1 _%affles LighthoJ;;_ 1'09° 36. 418320°N 103'44'26.5;2352'E 36.9446n1‘
Su 2 | vulmw Pisane | 142808, 251640 K | 103 15 25.163500" | 136, 750m
S8 | otk Lichhouss | 11830671885 | 10555 5830001 | 59, 5014m
St |olow patan | 103 57.850990N | 105 51031 750855 | 10,9047
o 41| ditte Gong B | 1oy sn.o20ss0'k |03 s o omsa0k | -
S i | divto-Gredion 1) | 103 56010208 |03 5 Lo E)  —
S5 | ol tyw Kooil | 1111727, 752260°N | 108 2107, 50106°8 | 48,7887
S 6 | Sogonting bight K. | 147 21.619195'N | 102 53 20 362601° | 85, 688
St 7 |Tanjung Paric | 131706354250 N | 1022729, 465920'E | 47,7028
S8 [Malaca | 2 -"ii"'i"s'"g'%&}gé"ﬁ" 1021505, 5695T4°E | 49.3313m.
510 Heteng Lishutouse |2 0727 395575'M | 1013921 28070°8 | 0.3058m.
5100 | Coe Bachado | 22628 101070 0151 0. 50113 | L02. 0560m
5011 |0 Futhom Bk | 255 15653675 | 0055 4500588 | | 30.1730m
S112 | Jugen Lighthovse | 2'50'08812012 ¥ | 1012500, 62285 & 140, 3778m.
.é;:.g ..... ;;;; ............................... é:;;.;é:éé;;ég_é.“lOI e ééuii;a;;.
@18 [tor> | 7 43 2051200 | 1027 2. BETBU'E | - 0.1180m

[Note) 1. St.dL and St.4M are centers of reference statigns of SERCEL' s '

Long Range System and Medium Range System, respectively.
2. S$t.2 : Pulan Pisang, GP.9 : Labu and GP.18 : Morib are fixed

on baseline analysis.
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3.2 Tidal Observation
3.2.1 lowest Astronomical Tide

The Lowest Astronomical Tide (LAT) was agreed to be used as a chart datun level
for the hydrographic survey.

Therefore, tidal predictions at 17 stations along the Straiis of Malacca and
Singapore were carried out using existing tidal harmonic constants. The
predicted lowest low water and highest high water were defined as Lowest Astro-

nomical Tide (LAT) and Highest Astronomical Tide (HAT), respectively.

Table 8 shows the predicted LAT and HAT as well as the sum of principal four
constituents, present 7, and Nearly Highest High Water (KHEW).

The distribution of LAT along the Straits is shown in Figure 5.
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Table 8

in the Straits of Malacca and Singapore

lowest Astronomical Tide and Highest Astronomical Tide

( Unit : m )

Nearly

Name Sum of Present Predicted Value
of Principal Four -—{ Highest High
Tidal Station Constituents Zo LAT* HAT** Water***
1. One Fathom Bank 2.08 N 2.44 2.72 (2.80) 5:&& 4,88

'”énu%égjagéwk;g;;é”””“h.“uuuuiréé“““”u"-"“i:éé”“”'"i:ééniérbbsr.”“;:éi ............... é:}g ..........
.“éh_;;;i_h};iéééu"uunnn._“n”_itéénnnunu._”i:éa ...... irééuii:éés ...... é:;é ............... étéé ..........
.”;“"ﬁgiégéénifétki;;ésn-unnnniréiuunnuﬂ.””i:;é““h-“i:ééniirééso'"“ét}é ............... é:éi ..........
5. Tanjung Segenting | L60 | 1so | 1eo e | 3 | sz
.”éuné;ié;”;;;;;énnh”“““._"“_niréé”“”""".nniréb ......... 1t;éh££:é65“._“é:éé__ é:éé”
.“% ..... i;;”kéégi”“"”""””””'"”“““irébnnuuuu.”"i:éb ...... i:ébuiiuéés ...... é:éé ............... éréb ..........
.uéuuéé}}};gngiéhéééﬁgé_._”h“"i:éé“_n.__.hniréi .......... i:ééniiuébs ....... étéé ............... é:éé ..........
'uéuuAgéi;;"éégk ..................... i:ééﬂn ”.uhir%bd"”_”i:ééuii”ébs ....... é:;; ............... é:éé ..........
'iérH%;ASLAQHAQAﬁnuuunnu-nnunﬂiréé .................. i:é%""“.“i:ééuiinébs ....... étiéunv.h_““é:éé ..........
.ii:"é;;;gﬂ;égui:ﬁrnuuup.”“nnnitéé .................. i:ég .......... i:};niiuébg ....... é:bé ............... é:ib ..........
.ié:”ééi;ng;;;;h”"__“"n_.“““”ugréé .................. i:}bnun.niréépiinébs ....... ét;é ............... é:éé ..........
‘iéruéggg;;é“ﬁ;;;;é”“"”"-”unuui:éé ............ i:é6"'-'“1:;;“£i”éas ....... é:i; ............... é:éé ..........
liéruf;gg;gé"é;;}Luh“"”".nnnnnirééuuuunh.Hui:;é”"“'niréénii“ébi ....... é:ié ............... é:éé ..........
-iérhigggﬂgé"ééééé;}““““-"”““hiré} ................. é:éé ......... éj;énié"éas ....... ;:éé ............... &:A% ..........
16, Sultan Shoal LM, | 177 | Les | Lea (L70)| 854 | 347
'iér"gé;;];"j;;;}g”"""""'"""""i:}é .................. i:}é”“""i:éé”kiuébs ....... éréi ............... é:;é ..........

{Note] LAT®

to 2008) and Mean Sea Level.
Round values in parentheses were adopted on this study.

HAT*®

above New Datum Level,

Nearly Highest High Water®**
: Water level of Sum of Principal Four Constituents above Mean Sea
Level,

._'_2 1—

(New Zo)

: Difference between Lowest Low Water predicted for 19 years (1930

: Height of Highest High Water predicted for 19 years (1990 to 2008)
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3.2.2 Results of Tidal Observation

In order to determine the chart datum level for tidal reduction (o sounding
data, temporary tide stations using automatic tide gauges and tide poles wore
established at nine (9) points along the Straits as shown in Table 9,

The long-term mean sea levels at temporary stations were obtained by comparing
the monthly mean sea levels with those at the nearest standard stations on

principle.
Table 9 Location and Tidal Observation Period
at Fach Temporary Tide Station
Rame Location
of e Observation Period

Station [atitude Longitude
Tanjung Gabang 2'41.0° N 101°29.2" E Nov. 8 to Nov.27, 1995
Port Dickson 2'31.5 N 101" 47.4" K Nov.25 to Dec,26, 1896
Cape Rachado 2'24.9 N 101'53.9 K Nov.24 to Jan. 9, 1997
Segenting 1"42.5' N 103'03.6" E Dec. 8 to Jan. 16, 1897
Tanjung Ayam 1'21.4 N 104'14.¢° E May 30 to Jun.30, 1897
Iyu Keeil 1"11.5' N 103 21.1 E Sep. T to Qct. 5, 1897
One Fathom Bank 2'53.3 K 100°59.7 E Oct. 9 to Nov. 17, 1997
Raleigh Shoal 2'06.8" N 101'53.1' E Nov. 18 to Nov.28, 1997
Pulau Undan 2'02,9 N 102'20.0° E Nov.19 to Pec. 17, 1997
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3.3 HNydrographic Survey (Sounding and Search)
3.3.1 Contents of Field Survey

Details of hydrographic survey contents at cach sub-arca and point are shown in
Table 10,

The total length of survey lines completed was 6,739 kilometers. This repre-
sents an increase of 17 % over the planned survey lines including supplementary
lines of 5,783 kilometers.
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Table 10

Contents of Hydrographic Survey

_ Length of Survey )
Group | Sub-Area Field Survey Line Onshore Tide Station
Area Point Period ——»———y————1 Refer¢nce for Tidal Remarks
No. No. ( Dale ) Surveyed|Planned | Station Reduction
(Km) { (Km)
1997 - . o
Oct. 27 to Nov, 12 288.0 201, Wreck
k Oct.30 to Nov. 3 150, 4 133. | One Fathom One Fathom Shoal
1 ........................................................................................ Bank Light— Bank Lightg fetitereaewe e
| Qct, 11 to Nov.12 84.6 133, | house house Shoal
Wrecks
A Oct. 12 to Nov. 16 975. 0 310, Shoal
Sand .
S RN FVOBRN———— R N
B Nov. 18 to Nov.24 321.4 342, Te. Gabang Shoal
........................................................................................ Jugra L.”.
f Nov.24 to Dec. 4 225.2 201, Wreck
........................................................... IO TN S Port Dickson e ttiarrareeaan
. C Dec. 2 to Dec. 6 229, 4 201, Shoal
E Shoal
------------------ Dec. T to Dec.20) 395.6 | 356. | Cape Rachado
J Cape Rachado | Shoals
K Dec. 21 to Dec.28 188.6 164. Shoal
R S i _ S
a Nov. 25 to Nov, 28 262.2 195. Raleigh Sh, Shoal
........................................................................................ Haiacc&
3 nt Hov.24 to Dec, 13 231.2 185, Hedical Hreck
...................................................... center PUlau Undan
D Dec, 1 to Dec. 16 491,86 31786, Wrecks
I e yoa 1007 T I R
b Dec.30 to Jan. 5 220.4 156. Wreck
...................................................... N, Y Segenting ceeamietaacaraamee
4 L Jan, 2 to Jan. § 126.2 181. . Segenting Shoal
Jan, 6 to Jan.14 237. 4 207. Wreck
d 1937 Raffles L.W. Rreck
weeeed May 12 to May 24 421.4 393. and Sultan Shoal |-
i Batam Island Wreck
e Wreck
................... May 26 to Jun. 12 401.4 363. raeeimrerrarueren
G Raffles L.H, | Raffles L. H. | Wreck
5 ...........................................................................................................
H May 31 to Jun, 13 286.6 201, Danger
h Sep.26 to Oct. 3 308.8 207. Wrecks
........................................................................................ IyU KeCil
E Sep. 19 to Bet. 5 361.4 342, | Iyu Kecil Wrecks
F Sep. 10 to Sep. 18 261.0 195, Raffles L. H, | Wreck
1597 Bedok L. H.
6 I Jun, 18 to Jun. 28 271.4 207, and Tanjung Ayam | Wreck
Batam Island
. - Km ' Kﬁl
Total Length of Survey Lines 6,739, 2 |5, 783,
(117%) ](100%)
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3.3.2 Classification of Hydrographic Survey

Objects of the hydrographic survey in the Study consist of dangerous/uncon-
firmed shoals and wrecks, and some sand waves. These objects will be classified
as shown in Table 11 from the existing charts and information.

Namely, the following objects in each sub-area and point were the aim of this
hydrographic survey :

(1) Unconfirmed Wreck (Total: 19 wrecks)
These wrecks are either charted with approximate positions (PA) or

reported positions {Rep) and the most of them have no information on
the least depth,

(2) Confirmed Wreck (Total: 5 wrecks)

& wreck at Sub-Area A was cleared by wire drag with depth of 15.6 n.
However, the exact deoth is unknown,

Known wrecks at Sub-Areas G & H, and Points f & e were also verified.
(3) Dangerous/Unconfirmed Shoal (Total: 14 shoals)

Five dangerous shoals and nine reported shoals were chosen for
detailed investigation.

(4) Sand Wave (Total: 1 area)
Sub-Area A was a subject of detailed investigation for sand waves.
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Table 11 Classification on Objects of Hydrographic Survey

Description on Existing Chart

Survey R - I

Arca Unconfirmed Confirmed Pangerous/Uncon- Sand

Wreck Wreck firmed Shoal Kave
Wreck 2°46,0'N {Wreck 2'48.7N|17.3m 2'47.0°N | Sand Wave
Sub-Area A | (Rep) 101'02,1'E 101 00,8 £ | (Rep) 101°02.1'E

A5, 6m,

{Wreck No.3)

{Wreck No.1)

{Shoal No.?2]

17.6m  2°35.2'N

{Rep) 101'25.9'F
[Shoal No, 4}

(Rep) 102°15.4'E
1T m
[¥reck No. 8}

SUb”AI‘ea B [ UUP RSO DUPN - e e e e rn e i
19.9m  2°33.9'N
{Rep) 101'28.0' &
tShoal No.5)
13.6n 2'22.6'N
Sub-Area C (Rep) 101°40,6'E
IShoa!l No. 8}
Wreck 1'56.1'N
(PA) 102°14,1'F
15 m
[Wreck No. 7|
Sub-Area D [~ —— -
Wreck 1'55,5'N

Sub-Area E

1'11.&N
1037 25.9'F
[Wreck No. 9}

Wreck

Wreck 1°10.8°N
103'25.8'E
{Wreck No.10)

Sub-Area F

Freck 1°05.2'N
(PA) 103"42.1'F
[#reck No.11]

Sub-Area G

Kreck 1'07.8'N
{PA) 103"45.4'F
[Hreck No,12]

Wreck
Mn

1'08.4'N
103'45.3'E

Sub-Area H

Kreck

3w

1"11.2'N
103'50,1'E

21 m 1'10.5N
(Rep) 103'48.9'E
{Shoal No.13)
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(to be continucd)

Descrlptxon on Fxlstlng Charh
Survey |- - -
Area Unconfirmed Conflrmcd Dangerous/Uncon- Sand
Wreck Wreck firmed Shoal Have
Hreck 1°16.0
(PA) 104°15.0
(Wreck No 14
Sub-Area 1} - - e
Hreck 1°15.5
(PA) 104°17.8
30 m
19.5m 2'18.2'N
101" 48.6'E
Sub-Area J 16.7m 2'17.4'N
101'49.0'8
16. 9m 2'15 6'N
{Rep) 101'49.6'E
Sub-Area X 4.3 217.2'N
101°54.2'E
Sub-Area L 16.7m  1°43,0'N
102' 48.6'E
Point a 19.4m  2'10.2'N
(Rep) 101°52.0°E
Point b |Wreck *46.4
{PA) 102‘ 43,8
Point ¢ |Wreck 1'34.90
(PD) 103'05.0
Wreck 1'12,.2
Point d {PA) 103'34.3
Wreck 1°07.4 Wreck 1'08.3'N
Point e |(PA) 103442 103" 43.3'E
21.5m
Hreck 2°28.0'N|Wreck 2'27.4'N
Point f {(PA) 101°35.4'F 101" 38.3'E
40 n
Point g 19.5m 2'16.0'N
(Rep) 101'47.T'E
Wreck 1'15. 8
(PA) 103'19.8
Point h (- - e e B
Wreck 1'16.5
{PA} 103'20.5"F
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{to be continucd)

DeSCFlptIOH on Existing Chart
Survey - - m e e
Area Unconfirmed Confirmed Dangerous/Uncon- Sand
Wreck Wreck firmed Shoal Wave
Wreck 1'1LLU'N
Point 1 | (PA) 103 33.0°E
Point j |Wreck 2'58.2'N
(PA) 100"40.5'E
Point k 11.6m 2'53.9'N
100" 52.0'E
Point 1 7.9m 2'51.1'N
(6.4%)101'00.0'%
Wreck 1°59.3'N
Point m | (PA) 102'12.4'E
{Rep)
{(Note} (B.4m*) : Depth on the Japanese Chart



3.3.3 Results of llydrographic Survey
(1) Confirmation of Wrecks

The survey results for ninetcen unconfirmed wrecks are summarised in Table 12,

é} The existence of fifteen wrecks within nineteen wrecks were confirmed and
four wrecks in Sub-Areas D, E and Points b, ¢ were confirmed of no existence
in the reported areas. Other two wrecks or obstructions, whose existences are
not reported, were found in Sub-Area A and Point J.

(2) Verification of the Existence of Wrecks

The charted wrecks identified for detailed investigation and verification of
the existence were one wreck located at Sub-Area A {Wreck No.l), which is
charted with,15.6 m, of cleared depth by wire drag, and four wrecks at Sub-
Areas G, H and Points e, f,

é%* The results of the verification for the existence of wrecks are summarised in

= Table 13,

The existences of all wrecks were verified near the charted positions. The
least depth of the cleared wreck at Sub-Area A was 26.3 m and that of the
wreck, Royal Pacific, at Point f was 16.1 m to the charted depth 40 m.
(3) Depth of Sheals

Five dangerous shoals and nine reported shoals were chosen for detailed inves-
tigation in the Study.

The survey results for the shoals are tabulated in Table 14.

£8

The existence of twelve shoals within fourteen shoals were confirmed and two
shoals; 17.3 m in Sub-Area A (Shoal No.2) and 21 m in Sub-Area H (Shoal No.13)
were confirmed of no existence in the reported areas. Some other dangerous
shoals, whose existences are not reported, were found, especially in the area
of Point a,



Table 12 Findings of Sunken ¥rccks
Unconfirmed Information Confirmed Information
Survey on Existing Charts/List (Sucveyed Results)
Area - - —--————  Remarks
Description Fosition Position least
on Chart (HGS-84) Depth
Wreck 258" 12'N 2'58"35'N 23.6 m | ADHAS
(PA) 100°49' 30" E | 10049 35'E {4 m) (489 G.T.)
POlIlt j ........................................................................................................ 26. 01. 1980
2'57 35'N 22.3 m
100" 48" 16" E (3 m)
Wreck 2'46' 00" N 2'48" 3N |  27.5 m | CAHAYA BARU
{Rep) 101'02'06'E | 101"03'03'E 10. 10,1972
Sub- {No. 3] (5 m)
Area A U e e O T R
2'47 2T N 43 m Obstiruction
10057 OUE| (4 m)
Wreck 2'28'00'N 2' 28 31N 44 m Steel
Point € (PA) 101'35' 24°E | 101'35'50°E (2 m) Lighter
Wreck 1'59 18°N 1'58' 06’ N 45 m JIH SHENG
Point m (PA) 102°12'24"E | 102'12'03°E (785 G.T.)
(Rep) (3 m) 24.11.1992
Wreck 1'56" C6™ N 1'54" 19'°N 40 m OH YANG NO.
(P4) 102'14°06°E | 102' 15 18'E 57
15 m {5 m) 29, 03,1973
Sub- No. T}
Area D ........................................................................................................
Wreck 1'65'30°N
{Rep) 102'15' 24'E NGT FOUND
1Tm
No, 8}
Point b Kreck 1°46" 24" N NOT FQUND Junk
{(PA) 102'43'18'E
Point ¢ Wreck 1"34' 00° N NOT FOUND Tronoh
{PD) 103'05' 00" E (208 G6.T.)
Wreck 1'15" 48" N 1"15° 53N 24,2 m | SAMBU INDAH
(PA) 103'19°48°E | 103'19'48'E (45 G.T.)
{5 m) 24.07. 1988
Point h ....................................................................................................................................
Wreck 1'18" 30'K 1'16° 55N 3l m SHAIABAT
{PA) 103'20°30°E | 103°21'02'F MULIA
(2 m) 29.01.1996




(Lo be continued)

Unconfirmed Information Confirmed Information
Survey | on Existing Charts/List (Surveyed Results)
Area - e : Remarks
Description Position Position least
, on Chart (1GS-84) Depth
£ —
& Wreck 148N 11N | 38 m | MV NIAGA 40
103"25'54"E | 103 27 23'E (834 G.T.)
Sub- {No. 9 (4 m) 07, 09. 1986
Area E ........................................................................................................
Wreck 1'10°48'N
10325 48'E NOT FGUND
{No. 10}
Wreck 1"12"12°N 1"12'45'N | 25.0 m | MV EKADJAYA
Point d (PA) 334188 103'35'05' B (154 G.T.)
(2-3 m) | 08.09.1978
Wreck 1'11°06°N 1"11"14°8 28.9 m |Tug
Point i {PA) 103" 33'00°B | 103'35' 26'F 06.03.1974
(5 m)
- Sub- Wreck 105 12°N 105478 2004 m
£ Avea F (PA) 103'42'06'E | 103'41'54'K 21.03.1977
) [No. 11) (4 m)
Yreck 1'07 24'N 1I'07"48'8| 43 m Tug
Point e (rt) 103" 44" 12°E | 103" 43'56°F 14,10, 1978
(5-6 m)
Wreck 1' 07 36'N 1'06" 45" N 42 m MV SINALAUT
Sub- {PA) 10345 24"E | 103 44'31'E (71 G.T.)
Area G [No. 12] (4-5 m) | 01.07.1981
Wreck 1' 16" Q0" N 'i7T10°N] 35 m Sampan
(PA) 104 15°00°E | 104'15°29°E (3 m) 26.09.1988
Sub- {No. 14]
Area I e [N N —— —
Wreck 1"15° 30" N 1'15° 25" N | 29m(mast) | JENSON
(r8) 104" 17 48'E| 10418 19°E | S3m(hwll) | (726 G.T.)
3 M m (30 m) 01.01.1991
[Note) 1) PA : Position Approximate
2) Rep : Reported
3) PD : Position Boubtful

4) Values in bracket of ‘Least Depth’ column ;

Heights of Wrecks
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Table 13

Findings of Sunken Wreck

(Verification of the Existence of Wreck)

Information on Existing

Confirmed Information

Survey Charts (Surveyed Results)
Area — Remarks
Description Position Position Least
on Chart - (HGS-84) Depth
Sub- Wreck 2' 48" 42°N 248 AN 26.3 m | Coasler
Arca A J5.6 my 101°00" 48" E | 101" 00" 47T E
No. 1) {11 m) 01,1972
Wreck 2'27 24'N 22T 12N 16.1 m | Royal
Point T 40 m 101'36' 18" K| 101'36"10°E Pacific
(54 m) | mast ?
Wreck 1'08° 18" 108" 11°N 23.6 m | KYORYD MARU
Point e 21.5 m 103" 43 18"E | 10343 27K (3421 G.T.)
(16 m) 16. 06, 1973
Sub- Wreck 1' 08" 24° 1' 08’ 24" N 39 m MV NAIS
Area G 34 m 103'45"18°E| 103'45'08" Kk 1975
(14 m)
Sub- HWeeck 1"11"12'N 1'11"14°R 38 m TOSA MARU
Area H 37T m 103'90°06°E | 103'50° 02°E 1977
(21 m)

[Note] Values in bracket of ‘Least Depth® column : Heights of Wreck
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Table 14 Findings of Shoals
Information on Charts Results of Survey
Survey - —= —=--—1 Remarks
hrea Least Position Least Position
Depth (Lat.& Lon.) Depth (WGS-84)
Point k 1.6 m 2'53' 54'N 12.8 m 2053 53N | 1974(Joint
100°52' 00 € 100" 51" 58'E Survey)
7.9 m 2'51"06'N 8.4 m 02'51° (9" N | 1967(Dampi
Point 1 (6. 4*) 101°00°00°E 101° 00' 00" E | er), Amazon
Maru Shoal
1.3 m 2047 G0N 1975
Sub-Area A {(Rep) 101°02° 06" E Not Found
No. 2)
1.6 m 20357 12'N 21,9 m 2'35'08' N
{Rep) 101"25'54'E 101° 25" 19°R
Sub-Area B 20.7 m 234 33N
101° 25" 23°E
19.9 m 2'33'64"N 21.1 m 234 10°N
(Rep) 10126 00" B 101' 25" 33'8
13.6 m 222" 36" N 19.7 m 222"36'N
(Rep) 101'40°36°€ 10140 11'E
va-Area C ...........................................................................................................................
19.9 m 2'22' 34N
101°41°01'E
Point g 18.5 m 2'16° 060" N 1'.9 m 2'16" 00° N
{Rep) 101" 47" 42'E 10147 34'E
19.5 m 218 12N 179 m 2’18’ 13'N
101" 48" 36"k 101° 48" 37" E
16.7 m 2° 17T 24°N 15,4 m 217 24'N
101* 49 60" B 101°49"12'E
SUb"Are& J ........................... I S I DY S,
6.1 m 2'16° 30°N
101° 49" 20°F
16.9 m 2°15°36'N 18.6 m C 215" 4T N
(Rep) 101°49' 36" E 101° 49 29°E
Sub-Area K 14,3 m 21T 12°Y 1.6 m 2718 06'N
101'54"12°E 101'53 407K




(to be continued)

Information on Charts Results of Survey
Survey — - oo ———————| Rerarks
Area Least Position Least Position
Depth {Lat.& Lon.) Depth (KGS-84)
194 m 210" 12°N 20.0 m 2°10719°N § 1872
(Rep) 10152 00"k 101'62° 168
18.6 m 2V 10'62°N
101°51° 35° B
Point - (LRLCLEIERIRIERPRIPIOCES FRPCRIPPTRISEPRPSTIIIEIEN [AEERREERLLIRICLINANEY RULTERIALTLILCIECIELERULE ALCRIRMASLTRASRRILAES
20.4 m 209" 47N
161 50" 42'E
1.5 m 2'08' 54N
101'50' 36" E
Sub-Areca L 16.7 m 1"43° 00" N 16,5 m 1"42'52'N
102" 48" 36" E 102' 48" 40'E
2l m 1"10°30'N
{Rep) 103" 48' 54° Kot Found
{No. 13}
23.0 m 1"10°32'N
103" 48" 25'E
Sub_Area I.I ................................................................................ e rainns
23.0m 1"10°06°N
103" 48" 22'E
21.2 m 1"11 Q4'N
103' 49" 16" E

[Note]

1) Rep : Reported
2) {6.4m*) : Depth on the Japanese Chact
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(1) Characteristics of Sand Waves

The purpose of this study was to know the characleristics of sand waves in
the Strait of Malacca. For that purpose, a survey area located at the south
of One Fathon Bank was chosen, The survey arca was in Sub-Area A having a
depth around 30 meters {refer to Figure 6).

The general topography of seabed in the arca trends northwest and the channel
runs almost along the topography. Tidal currents in this arca are northwest
to southeast along the topography having a maximun speed of about three knots.

From sounding plots and echo sounder records, the dimension of typical sand
waves can be oblained as follows:

{Height of Sand Have) (Wave Length) (Remarks)
Sub-Area A : 2 ~ 4 neters 70 ~ 180 meters top of bank
4 ~ 10 meters 150 ~ 400 meters foot of bank
Point 1 3 ~ 5 meters 100 ~ 170 meters
Point k 3 ~ 6 neters 80 ~ 150 meters

Considering the whole area surveyed, the height of sand waves, peak to trough,
is 2 to 10 meters and wave length is 70 to 400 meters. Generally, the height
and wave length at the top of bank is smaller than that at the foot of bank.

With respect to the strike of sand waves, wave ridges generally run to the
dicection of northeast-southwest, which is perpendicular to predeminant tidal

currents,

Bottom materials of the sand wave area comprised mainly fine sand and sand,
and partly coarse sand.

The comparison between surveyed results and existing data shows that big sand
wave variation cannot be recognized.

_..3 6._
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3.4 Notices to Mariners

buring field works of the hydrographic survey, some dangerous shoals were

detected,

The informations were promulgated to all vessels by radio broadcast

as soon as possible and subsequently by Notices to Mariners through responsible
authorities of the three Littoral States.

The informations promulgated as Notices to Mariners under the name of “The Four-
Nation Joint Survey Team in Malacca and Singapore Straits” were as follows :

Table 15 Notices to Mariners
| Location
Date Least Depth Remarks
Point Position{NGS-84)
Nov. 28, 1996 Point [ 227.2°N 15.1 m*® Wreck
101'36.2'E {16.1 m)
Dec. 26, 1936 Point g 2'16,0'N 1.9 m Shoal
101°47.6' R
Sub-Area J 218, 2'N 17.9 m Shoal
101" 48.6'E
217.4'N 15.4 m Shoal
101°49.2'E
2'16.5'N 16.3 m* Shoal
101"49.3'E (16.1 m)
Dec. 6, 1997 Point a 210.3'N 20.0 m Shoal
101°52.3’E
2'10.9°N 18.6 m Shoal
101'51.6'E
209.8'N 20.4 m Shoal
101'50.7 E
2 08.9°N 1.5 m Shoal
101°'50.6'E

[Note)

15.1 m* : Reported Water Depth -
(16.1 m) : Final Water Depth after tidal correction
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3.5 Smooth Sheets

The hydrographic survey results under the Study were plotted on sixteen (16)
smooth sheets of scale 1:20,

The details of the smooth sheets are tabulated

000,

show the coverage of each of the smooth sheets.

in Table 16.

Table 16 Dotails of Smooth Sheets on the Study
Group | Sub-Areca )l:l:r;l;}e of Smooth Shect 7 Scale
Area Point
J.k One Fathom Bank - 1 " 1/ 20,000'7/
1 Al ...... 0 neFathoﬂsanqu ..................... 1/20000 .........
T B | Off Capo Rachado - 1 VX
f ...... OffcapeRaChado_z ................... 1 / 20 000.....,‘,.
I TR B 0 ff Cape . RaChado - 3 ................... 1 : /20 GO{, .........
JKg ............ 0 ffcapeRaChado_4 ................... 1 / 20 000...”....
"2 | Soutnof CapeRachado | 1/20,000
9 | Dm ......... hest Of Halacca IS (SR 1/20%0 .........
1 Leb | off Segenting - 1 U/mom
;S C .................. 0 ffsegemmg~2 ................... ..1 / 20 000.........
TR ] Northof Iyu kel | 1/ 20,000
E .................. EaSLOfIWKeml_l ................. 1/20’000 .........
I F ............ P Ulau Takong U S 1/20000 .........
dl .............. East Of Iyu Keml : 2 l / 20 000.......,.
""" GH.c | Mffleslign | 1/2.00
6 I South of Tan,lung Ayam“ i ‘1 / 20 {}{lﬂwm

Figures 7 to 12
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4. Rlectronic Navigational Charts Databasc
Electronic Navigational Charts (ENC) database covering six sheets of comnon
datum charts of the Straits of Malacca and Singaporc shown in Table 17 was

prepared in Japan. This database makes wse of this study results.

One magnetic tape file of ENC datahase was submitted to each Littoral State
together with this report.

Table 17 Nautical Charts Used for ENC Databasc

Chart No.*™ Title of Chart Scale Size | Published

621 Singapore Strait 1:200,000 | Full | Sep. 1982

6224 Tanjung Xeling to Western Entrance 1:200, 000 | Full | Sep. 1982
of Singapore Strait

1:200, 000 | Full | Sep. 1982

65228 One Fathon Bank to Tanjung Keling

749 Singapore Strait Eastern Portion 1: 75,000 | Full | Mar. 1981

750 Singapore Strait Central Portion 1: 50,000 | Full | Feb. 1996

751 Singapore Strait Western Portion 1: 50,000 | Full | Feb. 1896

{fote] Chart No.* : Japanese Nautical Chart Number
Full** - about 98cm x 63cm at the inner neat line
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