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PREFACE

In response to a request from the Government of the Republic of Indonesia, the
Government of Japan decided to conduct a study on Maritime Traffic Safety System
Development Plan in the Republic of Indonesia and entrusted the study to Japan
International Cooperation Agency.

JICA selected and dispatched a study team headed by Mr. Kunio Tashima (until
September 4th 2001) of The Japan Association of Marine Safety (JAMS) and Mr. Shingo
Tsuda (from September 5t 2001) of JAMS, to Indonesia, three times between April
2001 and March 2002. In addition, JICA set up an advisory committee headed by Mr.
Tamotsu lkeda (Director, Radio Aids Division, Aids to Navigation Department, Japan
Coast Guard) between March 2001 and March 2002, which examined the study from
specialist and technical points of view.

The team held discussions with the officials concerned of the Government of the
Republic of Indonesia and conducted field surveys at study areas. Upon returning to
Japan, the team conducted further studies and prepared this Final Report.

I hope that this report will contribute to the promotion of the projects and to the
enhancement of friendly relationship between the two countries.

Finally, I wish to express my sincere appreciation to the officials concerned with

the Government of the Republic of Indonesia for their close cooperation extended to the
study.

June 2002

% T% 7

Takao Kawakami
President,
Japan International Cooperation Agency
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Mr. Takao Kawakami

President

Japan International Cooperation Agency

Dear Mr. Kawakami

It is my great pleasure to submit herewith the Final Report of the Study for the
Maritime Traffic Safety System Development Plan in the Republic of Indonesia.

The study team of the Japan Association of Maritime Safety (JAMS) and Japan
Aids to Navigation Association (JANA) conducted surveys in the Republic of Indonesia
over the period between April 2001 and March 2002 as per the contract with Japan
International Cooperation Agency.

The findings of this study, which are compiled in this report, were fully discussed
with the officials of the Ministry of Communications of the Indonesian Government
and other authorities concerned to formulate the Maritime Traffic Safety System
Development Plan in the Republic of Indonesia for the period up to the year 2020.

On behalf of the study team, | would like to express my heartfelt appreciation to
the Government of the Republic of Indonesia, the Ministry of Communications and
other authorities concerned for their diligent cooperation and assistance and for the
heartfelt hospitality which they extended to the study team during our stay in the
Republic of Indonesia.

I am also deeply indebted to “Japan International Cooperation Agency”, “The
Ministry of Foreign Affairs of Japan”, “The Ministry of Land, Infrastructure and
Transport of Japan” and “Embassy of Japan in Indonesia” for giving us valuable
suggestions and assistance during the preparation of this report.

Yours faithfully,

A Bk

Shingo Tsuda

Team Leader,
The Study for the Maritime Traffic Safety System
Development Plan in the Republic of Indonesia
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Maritime Safety Technological Center

Capacity Building Needs Assessment study
Compact Disk Read-only Memory
Consultative Group on Indonesia

Canada International Assistance Agency
Community and Local Government Support
Chemical Oxygen Demand

Civil Society

Dana Alokasi Khusus / Special Allocation Fund
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DAU
DBS
DC
DC/DC
DGLC

DGNSS
DGPS
DGSC

DISNAV
DKI
DPOD

DSC
DSl

DWT

E/G
EIRR
ECDIS

ECS

FIRR

GAMAT
GBHN

GDP
GEO
GNP
GMDSS
GOl
GOJ
GPS
GRDP
Gs

GT

Dana Alokasi Umum / General Allocation Fund
Direct Broadcasting Service

Direct Current

DC/DC Converter

Directorate General of Land Communication,
Ministry of Communications

Differential Global Navigation Satellite System
Differential Global Positioning System
Directorate General of Sea Communication,
Ministry of Communications

District Navigation Office

Daerah Khusus Ibukota

Dewan Pertimbangan Otonomi Daerah / Local
Autonomy Consulting Committee

Digital Selective Call

Daftar Suar Indonesia (List of Lights in
Indonesia)

Dead Weight Tonnage

Engine Generator

Economic Internal Rate of Return
Electronic Chart Display Information
System

Electronic Chart System

Financial Internal Rate of Return

Directorate of Guard and Rescue
Garis-garis Besar Haluan Negara

(State Policy Guide Lines)

Gross Domestic Product

Geo-stationary Orbit

Gross National Product

Global Maritime Distress and Safety System
Government of the Republic of Indonesia
Government of Japan

Global Positioning System

Gross Regional Domestic Product
Gosong (Sandbar)

Gross Tonnage
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GTZz

HBM
HF

IALA

IMO
IMF
IP
IPC
IPP
IT
ITU

JAMS
JANA
JBIC
JICA

KANPEL
KANWIL
KKN

KM

LAN

lat. or Lat.

LF

LH
LOI

long. or Long.

LOX

MEFP
MENPAN

Dautsche Gesellschaft fur Technische
Zusammenarbeit

Harbor Master Office
High Frequency

International Association of Marine Aids to
Navigation and Lighthouse Authorities
International Maritime Organization
International Monetary Fund

Internet Protocol

Indonesia Port Corporation

Independent Power Producer

Information Technology

International Telecommunication Union

The Japan Association of Marine Safety
Japan Aids to Navigation Association
Japan Bank for International Cooperation
Japan International Cooperation Agency

Kantor Pelabuhan (Port Office)

District Office of Ministry of Communication
Kolusi, Korupsi dan Nepotism / Collution,
Corruption and Nepotism

Minister Decree

Lembaga Administrasi Negara / National
Institute of Administration

Latitude

Low Frequency

Light House

Letter of Intent

Longitude

Local Exchanger

Memorandum of Economic and Financial Policy

Menteri Negara Pendayagunaan Aparatur

Negara / State Minister for Utilization of State

Apparatus
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MF
MFB
MOC
MSC
MOF
MP

NAVAREA
NAVIGASI
NAVTEX
NBDP

oJT
ODA

P.
PAP
PC
PCA
PDPP

PELNI

PELINDO
PLN
PNBP
PP

PROPENAS
PT.

PUMDA
PUOD

RACON

RC
REPELITA
RLB

Ro-Ro

Rp.

RR

Medium Frequency

Medium Wave Radio Beacon
Ministry of Communications
Maritime Safety Committee
Ministry of Finance

Master Plan

World-wide Navigation Warning Service Area

Directorate of Navigation
Navigation Telex
Narrow Band Direct Printing

On the Job Training
Official Development Assistance

Pulau (Island)

PT Angkasa Pura (Airport Corporation)
Personal Computer

The People’s Consultative Assembly
Program Daerah Pembangunan Perkotaan
(Regional Program for City Development)
Pelayaran Nasional Indonesia (Indonesian
National Shipping Lines)

Indonesian Sea Port Corporation
Perusahaan Listrik Negara

Non-Taxation State Revenue-Light Dues
Peraturan Pemerintah (Government
Regulation)

National Development Program

Perseroan Terbatas (Corporation)
Pekerjaan Umum Daerah

Pemerintah Umum dan Otonomi Daerah

Radar Beacon

Reinforced Concrete

National Five-year Development Plan
Resilient Light Beacon

Roll on Roll off type vessel

Rupiah

Radio Regulation
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RS
RTCM

SA
SAPS
SAR
SDP
SFDM

SISTRANS

SOLAS

SROP
SS
SSB
STCW

SWL

TEU
TG
Tg.
TLK
TP
TSS
TSSS

X

Uj.
U.K.

UKL
ULCC
UNCLOS

UNDP
UPL
UPT

Reference Station
Radio Technical Communication for Maritime
Services

Selective Availability

Special Assistance for Project Sustainability
Search and Rescue

Sector Development Program

Supprt for Decentralization Measures

The National Transport Development Plan
IMO International Convention for the Safety of
Life at Sea

Coastal Radio Station

Solid Suspense

Single Side Band

International Convention on Standards of
Training, Certificates and Watchkeeping for
Seafarers

Safe Working Load

Twenty Foot Equivalent of Unit

Telegraph

Tanjung : Cape

Teluk : Bay, Cove, Gulf

Telephone

Traffic Separation Scheme

Transport Sector Strategy Study in Indonesia in
2000

Transmitting Station or Transmitter

Ujung : Top, Point

United Kingdom (of Great Britain and Northern
Island)

Environmental Management Effort

Ultra Large Crude oil Carrier

United Nations Convention of the Law of the
Sea

United Nations Development Plan
Environmental Monitoring Effort

Technical Planning Unit
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USAID United States Agency for International
Development

VHF Very High Frequency

VLCC Very Large Crude oil Carrier

VSAT Very Small Aperture Terminal

VTIS Vessel Traffic Information Services
VTMS Vessel Traffic Management Services
VTS Vessel Traffic Service

WARC World Administration Radio Conference
2drm 2 distance-root-mean-squares
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CHAPTER 1.
MASTER PLANS UP TO YEAR 2020

1.1. Visual Aids to Navigation
1.1.1. Basic Approach
The basic role of aids to navigation is to keep safety and to promote traffic
efficiency for ships navigation by providing them with accurate positions.
It is recessary for safe and economical navigation that visual aids to navigation
which are recognized by visual perception of mariners should be maintained
with sufficient number and reliability.

The most desirable arrangement for aids to navigation will be auch that the
highest rate of availability exists regardless of the number of ships using them.
Namely, allocation of visual aids to navigation facilities should be so arranged that
cross bearing may be obtained within 10 nautical miles in the waters along
Indonesian coasts.

The formulation of master plan up to year 2020 for visual aids to navigation is
planned, however, the following points should be considered in the actual practice
due to various restrictions of economic, technical and local requirements.

Master plan up to year 2020 is formulated in consideration of the following

points and considered economical, technical aspects and local requirement.

- Three (3) sea-lanes for Indonesia approved by the Resolution MSC.72 (69) of
IMO on May 26, 1998.

- On-going project “Navigational Safety Project Indonesia” loaned by Germany

- Current situation of the existing visual aids to navigation

- Remaining location of the sites planned in Mater Plan in 1985

- Sea Traffic Routes of tankers, containers and passenger ships

- Locations and types of marine casualties

- Development plan of ports and harbors

- Consideration of aids to navigation in Indonesian waters that Malacca Strait
Council has installed, renewed and maintained.

The designated traffic routes of tankers, passenger ships, pioneer service ships,
container ships, general (bulk) cargo ships are shown in Figure 1.1.1. Figure
1.1.5. respectively.

The locations of marinecasualties from 1992 to 2000 are showninFigure 1.1.6.
The locations of commercial ports and non-commercial ports, main ports under
SISTRANAS and DGSC strategic ports are shown in Figure 1.1.7. Figure
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1.1.9. respectively.

These figures are applied for site selection and confirming criteria for making
Master Plan.

Nautical chart is used to confirm dangerous area (approach channels and coral
reef etc.).

The master plan of visual aids to navigation should be formulated on the two (2)
categories consisting of “Rehabilitation and improvement of Visual Aids to
Navigation” and "Dewelopment of Visual Aids to Navigation” in consideration of
the above.

All aids to navigation should be confirmed on appropriateness under IALA
recommendation.

Some of aids to navigation in the straits of Malacca and Singapore have been
installed and maintained by Malacca Strait council. The installation, renewal and
maintenance of these aids in Indonesian waters in Indonesian waters should be
reflected on this Master Plan after due consideration, if necessary.

The followings are applied for the formulation of the Master Plan;

(1) Types of visual aids to navigation
The types of visual aids to navigation are categorized as follows;

Lighthouse as a fixed mark. The light is of major importance and has one or
more resident lighthouse keepers.

Light beacon as a fixed mark including leading light, sector light and resilient
light beacon. The lights are operated automatically and kept in service with
routine maintenance.

Light buoy as a floating mark which is anchored by mooring system.

Others (Un-lighted beacon and un-lighted buoy) as day marks

(2) Purposes of visual aids to navigation by type
In this master plan, the purposes of each visual aids to navigation by type are
defined:
Lighthouse
- To indicate dangerous shoals, sandbanks, rocks and so forth.
- To obtain a Line of Position (LOP).
- Toindicate landfalls, headlands, entrance to estuaries or ports and so forth.

1-1-2



Light beacon
- To mark a landfall position.
- To be a part of a leading (range) line.
- To mark an obstruction or danger in or near a channel.
- To indicate the lateral limits of a channel or navigable waterway.
- To indicate an area.
- To indicate a turning point or a junction of the waterway.

For the leading light

- To indicate the navigable channel.

- To indicate to deep draught vessels the deepest part of the waterway.

- To indicate the navigable channel where fixed and floating aids to
navigation are not available or do not satisfy accurate navigation.

- To provide a safe approach to a harbor or river entrance, particularly where
there are crosscurrents.

- To separate two way traffic.

For the sector light

- To indicate the boundaries of a navigable waterway.

- To indicate a change of course position.

- To indicates shoals, banks and so forth.

- To indicate the deepest part of a waterway.

- To indicate position where a buoy is set up. (They areduplicate indications)

For the resilient light beacon

- To indicate the limited boundaries of a navigable waterway.

- To indicate boundaries of a navigable waterway more accurately than buoy
and sector lights.

Light buoy
- To indicate a lateral limit of a channel or waterway.
- To indicate a navigational danger or hazard.
- To indicate an obstruction which can be dangerous to certain categories of
navigation.

- To indicate a landfall position.
- To indicate a mid channel position.

Others

The un-lighted beacon and un-light buoy are used as a subsidiary mark for
light beacon and light buoy.
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The un-lighted beacon and un-light buoy should be located depend on the
features of around the site such as kind of ship navigating.

(3) Range of visual aids to navigation
The range of a mark depends on one or more of the following points;
- Metrological visibility
- Contrast and background
- Radar reflecting properties
- Properties of any retro-reflecting device in use
- Light intensity
- Height above sea level
- Observer’s height of eye.

The Luminous Range is the maximum distance at which a given signal light can
be seen by the eye of the observer at a given time, as determined by the intensity
of the meteorological visibility prevailing at that time. It takes no account of
elevation, observer’s height of eye or the curvature of the earth.

Nominal Range is the luminous range when the meteorological visibility is ten
(10) nautical miles, equivalent to a transmission factor of T=0.74.

Generally the nominal range is used on charts and list of lights. However, some
countries use luminous range in their publications. And most commonly adopted
meteorological visibility is 20 nautical miles, equivalent to a transmission factor
of T=0.85.

The Authorities of Indonesia for aids to navigation services that is Directorate
General of Sea Communication (DGSC) uses luminous range in his List of
Lights (DSI: Daftar Suar Indonesia). Therefore, this plan also use the T=0.85.

(4) Influence and prevention of glare
In the case of shore lights, glare can only be prevented by adequate screening.
For aids to navigation lights, it is generally accepted that the luminance at the
eye of the navigator produced by a light must not exceed 0.1lux. If the
background is very dark this figure must be reduced to 0.01lux according to the
IALA Recommendation for Leading Lights of May 1977.

To cope with glare, it should be to raise the focal plane of the light to maintain

service range required around the site. To raise the visibility, the synchronized
lights can be applied to cope with glare.
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(5) Height of the light tower
The height of light tower for fixed aids is specified in this plan as follows;

- Lighthouse 40m high above ground level

- Light beacon 30m, 20m and 10m high above ground level
depending on the service range required at the
around site.

However, in case of offshore light, the height is applied from the above platform
level.

(6) Luminous range required for the visual aids to navigation
The service range of the visual aids to navigation is required in this plan for
each type of visual aids to navigation as follows;

- Lighthouse 40m minimum 20 nautical miles
- Light beacon 30m minimum 18 nautical miles
- Light beacon 20m minimum 15 nautical miles
- Light beacon 10m minimum 10 nautical miles

(7) Compositions of equipment and facilities
The composition of equipment and facilities as standards for each lighted visual
aids to navigation is as follows:

Lighthouse
- Area 5000 with fencing
- Housing Living quarters for five (5) Families
Powerhouse
- Equipment
Light tower 40m above ground level
Lantern house
Lighting equipment
Main light Rotating type lantern with
Controller
Emergency light Flashing type lantern with
Controller

Power supply system:
for the lighting equipmentSolar system
for the living quarters Engine generator

Light beacon

- Area 400 with fencing
- Equipment
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Light tower

Lighting equipment

Power supply system:

Light buoy
- Floating equipment

- Lighting equipment
- Power supply system
- Mooring system

- Associated equipment

30m, 20m, or 10m above
ground level depending on site
Flashing type lantern with
controller

Solar system

2.5m diameters for lateral mark
3.5m diameter for safe water
mark

Flashing type lantern

Solar system

32mm diameters for 2.5m float
38mm diameters for 3.5m float
Topmark, daymark and

Radar reflectors for lateral mark

Light source for the lighting equipment

The light source for each type of lighting equipment is proposed in this plan as

showninTable 1.1.1.

The Light Emitting Diode (LED) is applied for the light source of light beacon
10m and light buoy because of its free maintenance and long lifetime.

Table 1.1.1. Light Source of each Type of Lighting Equipment

Type Luminous Range

Light source

Lighthouse 40m
Main light

20 nautical miles at
T=0.85 (7,790cd, or over) | Incandescent lamp
Emergency light | 18 nautical miles at
T=0.85(4,143cd, or over) | Incandescent lamp

Metal haloid, Halogen, or

Metal haloid, Halogen, or

Light beacon 30m | 18 nautical miles at
T=0.85 (4,143cd, or over) | Incandescent lamp

Metal haloid, Halogen, or

Light beacon 20m | 15 nautical miles at
T=0.85 (2,500cd, or over) | Incandescent lamp

Metal haloid, Halogen, or

Water Mark, etc)

Light beacon 10m | 10 nautical miles at LED type
T=0.85 (360cd, or over)

Light buoy 4 nautical miles at LED type

(Lateral, etc) T=0.85 (21cd, or over)

Light buoy (Safe | 6 nautical miles at LED type

T=0.85 (66¢d, or over)
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(8) Construction materials for the light tower
The materials for the light tower is listed up as follow.
- Galvanized steel
- Reinforced concrete
- Castiron
- Aluminum alloy
- Glass fiber reinforced plastic (GRP)
Each materials have advantage and disadvantage respectively, depending
on site condition and construction period and cost.

(9) Improvement of visual aids to navigation

Day marks
The day marks such as unlighted buoy and unlighted beacon should be
improved to the lighted visual aids to navigation in accordance with the
changes of traffic volume or kinds of ship on the site.

Improvement of service range
The improvement of services range of visual aids to navigation is planned
considering the following points:
- To raise a focal plane height
- To increase intensity

Improvement of structure
On structure of light beacons, wooden and steel pole is changed to Galvanized
one in the case of necessity

Light monitoring system (Remote control system)
The light monitoring system is planned to monitor and manage the visual aids
to navigation at the remote area.
In connection with the monitoring system for lights, the maintainability and
cost performance including the initial and running costs should be considered.

In the on-going project by German loan, the ORBCOMM system for a data
communication, which has a network of Low-Earth Orbit (LEO) and Gateway
Earth Stations, has introduced as a pilot project.

The communication station and three visual aids to navigation to be equipped
with monitoring system are developed at DISNAV Tg. Pinang.

In this master plan for development of visual aids to navigation, promotion of
monitoring system, careful considerations should be given to watching pilot
project as following reason.

- Possibility of theft.

- Necessity of sufficient operation system for recovering.
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1.1.2. Rehabilitation and Improvement of Visual Aids to Navigation
As described in Main Report Volume 1 Chapter 9. 9.1, there are many aids to
navigation that has been degraded, damaged or collapsed and not yet recovered to
normal operation status. The facilities for visual aids to navigation are degrading
yearly.

It is due to the fact that there are some DISNAV/Sub DISNAV that could not

satisfy availability (95% as minimum requirement) recommended by the IALA for
visual aids to navigation system.

The existing visual aids to navigation are operated and maintained under the

limited running cost for a procurement of spares, regular maintenance and

emergency operation.

In order to keep normal status which has been published on the“List of Light” and
“Charts” by GOI and to secure safety navigation for users who depend on normal

status, it is decided that they are rehabilitated and improved as early as possible
with the development plan.

The rehabilitation and improveme nt of visual aids to navigation is planned based

on the followings;

- Confirming actual conditions of visual aids to navigation at several sites of each
District of Navigation Offices (DISNAV/ Sub DISNAYV).

- Confirming the current situation of visual aids to navigation through discussion
with the District of Navigation on survey.

- Result of Inventory prepared by the local consultant.

- Considering improvement of an availability and reliability of lighted visual aids
to navigation.

Total number of each type of visual aids to navigation for rehabilitation and
improvement are shownin Table 1.1.2. based on the current situation.

Table 1.1.2. Total Number of Visual Aids to Navigation
for Rehabilitation and Improvement

Total Phase | Phase | Phase | Phase | Phase

1 2 3 4 5
Lighthouse 35 21 14 0 0 0
40m 1 1 0 0 0 0
30m 10 5 4 0 1 0
Rehabilitaio 30m Offshore 1 0 0 1 0 0
n and | ight Beacor 20m 26 27 11 4 12 2
Improvemen 20m Offshore 10 7 0 1 2 0
10m 85 49 22 6 4 4

t 10m Offshore] _ 68 42 8 12 4 2|
sum 231 131 45 24 23 8
Light Buoy 61 61 0 0 0 0
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(1) Lighthouses
The lighthouses to be rehabilitated are shown in Appendix 1.1.1 and the
locations of their lights are showninFigure 1.1.10.

OnAppendix 1.1.1,each Lighthouse is shown the current status.
Current status consists of 4 parts, Operation status, Lantern condition, Power
supply condition and Structure condition given by “1” or “0”. In connection with
“Operation Status”, the“1” shows good operation status and the “0” shows out of
services. Especially, 0(co) in Structure condition shows collapse.

The rehabilitation and improvement of lighthouses are classified 3 parts on the
basis of the current status.
They are necessities of 1) Supplying lantern and power supply

2) Repairing structure

3) Replacement of the system
The number of contents for rehabilitation of lighthouses is shown in the
following Table 1.1.3..

As regards lantern and power supply, the “0” in column shows that lantern and
power supply is changed. They are summed up 25 sets in rehabilitation and
improvement of lighthouses.

As regards structure, the“0(co)” in column of structure condition and the “0 (co)”
in both columns of operation status and structure condition shows a
replacement.

And described “0” in column of structure shows a repairing structure.
Replacements of the system are summed up to 5 lighthouses and repairing
structures are summed in the contents of 24 lighthouses.

Improvement from light beacon to lighthouse is planned for DSI 1980 and 6190.

Table 1.1.3. Rehabilitation and Improvement of Lighthouses

No. of Lanternand | Repaired Replace -
Rehabilitation | Power supply | Structure ment
Phase 1 21 16 16 5
Phase 2 14 9 8 0
Total 35 25 24 5

(2) Light beacons
The light beacons to be rehabilitated and improved are shown in Appendix 1.1.2
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and the locations of their lightsareshowninFigure 1.1.11. andFigure 1.1.12.

On Appendix 1.1.2, each light beacons for rehabilitation and improvement are
shown current status with 4 parts, Operation status, Lantern condition, Power
supply condition and Structure condition given by “1” or “0”. In connection with
“Operation Status”, the “1” shows good operation status and the “0” shows out of
services. Especially, 0(co) in Structure condition shows collapse.

The rehabilitation and improvement of light beacons are classified 3 parts on the
basis of the current status.
They are necessities of 1) Lantern and power supply,

2) Repairing structure,

3) Replacement of the system.
The number of rehabilitation and improvement of light beacons is shown in
following Table 1.1.4.

As regards lantern or power supply condition, the “0” in column shows that
lanterns and power supply are changed simultaneously. They are summed up to
181 sets for rehabilitation and improvement of light beacons.

As regards structure, the“O(collapsed)’” shows that the light beacon is a
replacement and the“0” in column shows repairing structure.

Replacements of the system are summed up to 71 light beacons and repairing
structures are summed up to 109 light beacons.

Table 1.1.4. Rehabilitation and Improvement of Light Beacon

No. of Lantern and | Repaired | Replace -
Rehabilitation | Power supply | Structure ment
Phase 1 131 131 53 65
Phase 2 45 6 45 0
Phase 3 24(6) 13(6) 11 6(6)
Phase 4 23(23) 23(23) 0 0
Phase 5 8 (8) 8(8) 0 0
Total |  231(37) | 181 | 109 | 7

Note : ( ) is shown the number of improvement

(3) Light buoys
The light buoys to be rehabilitated and improved are allocated to each District of
navigation office. The total number of rehabilitation is 61 light buoys whose
structures are all “No good”, being shown in Appendix 1.1.3.
In the case of light buoys, a complete buoy is supplied as condition of structure is

1-1-10



“No Good” in column.
They are summed up to 61 light beacons by phase 1.

(4) Implementation Schedule
In the implementation schedule for the rehabilitation and improvement of
visual aids to navigation, first priority is given to the waters around sea lanes,
Malacca and Singapore Strait and related waters.
The implementation schedule for master plan of rehabilitation and
improvement of visual aids to navigation is shown in Table 1.1.5..
It is planed that light buoys for rehabilitation and improvement are
supplied during Phase 1, lighthouse for rehabilitation and improvement is done
during Phase 1 and 2.

Table 1.1.5. Implementation Schedule of Rehabilitation
and Improvement Project

Rehabilitation schedule
Type of ATN Phase |"umberof
unit 01]02]03J04)05]06]j07|08)09)10)11|12]13]|14]15]16]Q17|18]J19]20
Phase 1 21 r
Lighthouse i
Phase 2 28 I
i
Phase 1 131 :
;
light beacon Phase 2 45
Remaining 72
Light buoy Phase 1 61 — T

.1.3. Development of Visual Aids to Navigation

In Master plan, development plan for each type of visual aids to navigation is
decided on their locations and project by phase based on necessity for actual state
of maritime traffic and its future demand in this survey.

Estimate of total number of visual aids to navigation is assumed by the result of
past investment.

All visual aids to navigation are evaluated their importance respectively and
divided into five phase by priority. Each phase is considered to be able to put into
operation with proper scale for business.

(1) Estimate for amount of Master plan
In order to decide total number of visual aids to navigation for master plan, the
amount of investment is estimated for visual aids to navigation in the master
plan until 2020 years.
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After publication of last master plan as of year 1985, the amount of investment
for visual aids to navigation in Indonesia had been about US$142,000,000- ,
describedinChapter 3 ofMain Report Volume 1.
It is assumed that
the amount for visual aids to navigation to be invested is US$180,000,000-
until 2020 with adding rise of price.
a half of the amount may be supplied for development of visual aids to
navigation.

On the basis of above assumption, it is expected that total number of visual aids
to navigation of 3 types will be as follows;

Lighthouse 100 units
Light beacon 360 units
Light buoy 350 units

(2) Location for development

The location for visual aids to navigation for development is selected based on

the following;

- Confirming the allocations of existing visual aids to navigation

- Confirming the current situation of marine casualties by collision and
grounding

- Confirming the sea lanes and traffic routes of tankers, passenger ships and so
forth

- Confirming the dangerous areas on traffic routes

- Considering actual situation of ports and plans under SISTRANAS

- Considering the local requirements

- Considering the remaining locations of lighted aids to navigation planned in
the Master plan in 1985

The locations where lighthouses and light beacons are developed, should be
selected as the coastal lights precedes the routes for approaching to Indonesia or
passing through Indonesian waters, especially, sea lanes and international
straits.

Total units of light buoys as the floating lighted visual aids to navigation are
planned in consideration of main ports under SISTRANAS including spare

buoys for emergency operation.

(3) Evaluation of visual aids to navigation for development
Lighthouses and Light beacons selected for master plan are evaluated

1-1-12



numerically by scores of items for evaluation which are not only actual states
( routes and marine causalities) but also estimated demands and policies.
Lighthouses and light beacons are given priority respectively by their total score
which are summed up by each distribution of items for evaluation.

Items of evaluation and their scores are shown in Table 1.1.6. The result of
priority for lighthouses and light beacons by score is shownAppendix 1.1.4 and
Appendix 1.1.5 respectively.

However, each light buoy is not evaluated because it is installed at a specific
area by District of navigation office.

(4) Development plan of lighted visual aids to navigation
The lighthouses and light beacons to be developed up to year of 2020 are shown
inAppendix 1.1.6 andAppendix 1.1.7 respectively.
The light buoys to be developed up to 2020 are allocated to District of Navigation
office showninTable 1.1.7.

The locations of lighthouses and light beacons to be developed up to year of 2020
areshowninFigure 1.1.13 andFigure 1.1.14.

The total numbers of lighted visual aids to navigation by each DISNAV up to
year of 2020 are as shown in Table 1.1.7.

Table 1.1.6. Evaluation Criteria for Lighthouse and Light beacons

Evaluation
ltem Score W\Weiatht Distributio Remarks
Land Eall 10
1 Land fall from International route 1.000 10
Land fall from domestic route 0500 [
Land fall for ports and harbers 0280 2.5
2 1Turninag Point 10 1.000 10
3 IDanaers 10
Sunken locks, Shoals. Sandbanks, Reefs Rocks 1.000 10
Narrow Channels 0500 [
Tinvislands. Fishing Fauipments. Marine Construction 0.250 2.5
Marine Casualty 10
4 Aaround, Collision 1.000 10
L eakage Sunken 0500 5
Marine traffic routes 10
5 Tanker or Passenger. 1.000 10
Container or Bulk Cargo 0500 5
Pioneer Ship. others 0250 25
[Sea- lane Malavsia -Singapore strait within coverage area 10
6 Entrance or Turnina point of Sea-lane 1.000 10
On Sea-lane ( 25miles on one sid) 0.500 5
Near Sea lane 0280 25
Existing Ports 1Y
Commercial Port and DGSC Strateagic Ports and Main 1.000 1)
7 Commercial Port and Main Ports for Passenaer shins (18 no 0.600 3
Commercial Ports (68 ports) 0400 2
Non Commercial Ports (544 ports) 0.200 1
Ports unger SISTRANAS __111ports 5
Primarv ( port or Secondarv 8 ports 1.000 o)
8 Tertiary 23 ports Main port 0 600 3
National feeder nort 21ports 0400 2
Local feeder port (58 ports 0.200 1
Eorecast for Traffic Demand bv Province / vear 5
50.000 ships. or more 1.000 [
9 10.000 ships. or more 0500 2.5
] ess than 10.000 shios 0.250 1.25
Total score 75
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Table 1.1.7. Visual Aids to Navigation to be Developedup to 2020 by each DISNAV

) Lighthouse Light Beacon Light Buoy
Mo ATN Office Exist ing|Ongo ing| Deveroping| Total ';;ie;e Exist ing|Ongo ing| Deveroping| Total 'nr\f;f;se Exist ing| Ongo ing | Deveroping Total In;;teizse
1 SABANG 9 0 2 11| 22.2%) 31 0 12 431 38.7% 4 0 2 6] 47.3%)|
2 BELAWAN 5 0 1 6] 20.0% 45 0 3 48 6.7% 27 10 13 50 ] 84.3%
3 SIBOLGA 7 0 0 7 0.0%) 46 0 17 63| 37.0% 0 0 0 0
4 DUMAI 5 0 0 5 0.0%) 34 0 8 42| 23.5% 54 18 26 98 | 80.6%
5 TG. PINANG 22 1 7 30 ] 36.4%) 71 3 20 94 | 32.4%) 26 12 12 50 ] 93.4%
6 TLK. BAYUR 8 0 2 10 | 25.0% 40 0 6 46| 15.0% 0 0 0 0
7 PALEMBANG 4 0 5 9 1125.0%) 63 0 10 73 16 6 8 30| 84.8%
8 TG.PRIOK 27 0 7 34 ] 25.9%) 96 2 11 109 | 13.5% 45 27 21 93 ]1107.3%)
9 SEMARANG 7 0 1 8] 14.3% 31 0 8 39| 25.8% 12 4 6 22| 80.6%
10 CILACAP 6 0 0 6 0.0%) 17 0 3 20| 17.6% 5 0 2 71 47.3%
11 SURABAYA 19 0 2 211 10.5% 58 0 7 65| 12.1% 36 12 17 65| 80.6%
12 BENOA 15 0 5 20| 33.3% 57 3 3 63| 10.5% 8 2 4 14 | 72.3%
13 PONTIANAK 3 1 1 5] 66.7% 42 1 5 48 | 14.3% 14 4 7 251 75.9%
14] BANJARMASIN 7 0 2 9] 28.6% 38 0 14 521 36.8% 18 7 9 341 86.2%
15 SAMARINDA 5 0 4 91 80.0%) 48 0 4 52 8.3% 17 6 8 31 ] 82.6%
16 TARAKAN 2 0 1 3] 50.0% 24 0 4 281 16.7% 6 0 3 9] 47.3%|
17IMANADO/BITUNG 21 0 8 29| 38.1% 84 2 35 1211 44.0% 7 0 3 10] 47.3%
18 KENDARI 6 0 3 91 50.0%) 62 0 46 108 | 74.2% 0 0 0 0
19] UJ.PANDANG 18 0 2 20| 11.1% 50 0 27 771 54.0% 8 5 4 17 1109.8%
20 KUPANG 13 4 7 24 | 84.6% 48 8 22 781 62.5%) 3 0 1 41 47.3%
21 AMBON 12 5 18 35 ]191.7% 71 4 7 82| 15.5%) 5 0 2 71 47.3%)
22 JAYAPURA 7 0 3 10 | 42.9%) 34 0 26 60 ] 76.5%) 0 0 0 0
23 SORONG 6 0 10 16 | 166.7%) 52 0 20 721 38.5%) 17 6 8 31 ] 82.6%
24 MERAUKE 1 0 0 1 0.0% 26 0 4 30 ] 15.4% 4 0 2 6] 47.3%|
25 BTKP Sub Totai 157
Spare 193
TOTAL 235 11 91| 337 ] 46.8% 1,168 23 32211,513 | 30.0% 332 119 350 608 | 60.5%




1.1.4. Total Number of Visual Aids to Navigation for Master Plan
Total number of visual aids to navigation including at rehabilitation, improvement
and development up to year of 2020 is shown by each type of visual aids to
navigationin Table 1.1.8 (They did not include those by German loan.).
Implementation schedule of the Master Plan up to year of 2020 is divided into 5
phases. ItisshowninTable 1.1.9..

Table 1.1.8 Total Number of Visual Aids to Navigation

Total [Phase 1|Phase 2|Phase 3|Phase 4|Phase 5

Lighthouse| 91 8 10 31 31 11

= | g 30m 42 1 0 10 16 15
g | 8 20m 89 5 6 28 27 23
g | @ 10m 55 9 5 20 17 4
3 | & |10m Offshore| 136 18 17 39 37 25
e sum 322 33 28 97 97 67
Light Buoy | 350 34 91 75 75 75

§ Lighthouse 35 21 14 0 0 0
£ 40m 1 1 0 0 0 0
3 30m 10 5 4 0 1 0
£ | § [30mOffshore| 1 0 0 1 0 0
o g 20m 56 27 11 4 12 2
S | & [20m Offshore| 10 7 0 1 2 0
2 = 10m 85 49 22 6 4
= 10m Offshore| 68 42 8 12 4 2
§ sum 231 131 45 24 23 8
i Light Buoy 61 61 0 0 0 0

Note : This table does not include those by Garman loan.

Table 1.1.9 Implement Schedule of Master Plan
Master Plan

Phase 01]02]03]04]05]06)07])08)J09)10f11)12)13|14)15]16|17]18|19]20

Phase 3
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1.1.5. Cost Estimate of Visual Aids to Navigation
The cost required for master plan of visual aids to navigation is shown in Table
1.1.10.
It includes the cost of rehabilitation for visual aids to navigation.
Light due which is imposed as beneficiary fee has been collected since 2001 year.
There is a possibility to assign a part of light due for rehabilitation of existing
visual aids to navigation.

Table 1.1.10. Total project cost for Master Plan of Visual ATN
Unit: Thousand US$

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Total
Equipemnt supply 12,955 7,902 14,787 15,214 9,591 60,449
Civil and houseing works 3,138 1,646 6,049 6,688 3,693 21,214
Instalation works 1,248 679 990 930 632 4,479
Transportation 433 266 498 513 323 2,033
Consulting Services 1,777 1,050 2,232 2,334 1,424 8,817
Sub-total 19,551 11,543 24,556 25,679 15,663 96,992
Contigency (5%) 978 577 1,227 1,284 785 4,851
Total 20,529 12,120 25,783 26,963 16,448 101,843
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Figure 1.1.1. Designated Traffic Routes of Tanker

: - P <|
LW L A Lo

Legend:

DISNAV/ Sub DISNAV

————_Sea-lanes

Designated Trafic Routes of Tanker

. . ) |
- \ .B
Q‘_:-. w.~Sibolga “Q.-
DN
-
;

A

’3= 'I?I‘ Bayur

o ®
"W\

£ Bltun *'

e NG Ay A@
-.‘ -‘\ Pongianak samarfoda J,,_w = Ii =,
NV Jr=

[4 L 8-

. "k ¥ J

Pina / e t""\\\:\:\f-zw'
N

'y

FN

~.

¥ semy rgu,L'

Anrgon =" *
‘q_:}] L A
~~

S ‘& ;e
' “t -. L _;ﬁm‘:k.@aura
Y .

o,
“1 ‘”xﬁ{_ﬂ;”

San

T




Figure 1.1.2. Designated Traffic Routes of Passenger Ships
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Figure 1.1.3. Designated Traffic Routes of Pioneer Service Ships
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Figure 1.1.4. Traffic Routes of General Cargos
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Figure 1.1.5.

Designated Traffic Routes of Container Ships
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Figure 1.1.6. Location

of Marine Casualties by Causes (Year 1992 to 2000)
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Figure 1.1.7. Location Map of Commercial Ports and Non-Commercial Ports
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Figure 1.1.8. Location Map of Main Ports under SISTRANAS
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Figure 1.1.9. Location Map of DGSC Strategic Ports

% <@, I;elaw%mw \
x (

: m

* |bo|ga

AN

b}

},

* j, Mgi\( . ;n;k
iﬁ }'s.

‘ *'." o gy,,
-.é AP g

o I3
'S . :

‘TI N LA
- ‘_‘r" R o o LS .
A / AR X

Samarihda i(
1/ SN i)

< f -, ”“

,.a
Banjar asm /Makassal‘

Palemban

\,‘/‘—’/Tg Priok . ‘_b 5‘ [ : ".". fl
— emgﬂ / _— o . |

/ e »

_\E!)*

‘—‘—t‘h\_‘_’ 3”“

MEH

Wmﬁ

- L' / f
H\»/_G//_ ,.:—"

Kupang

T gl P SR
: s :
1 Sabang r. “I \ s#‘é' = y &;V.‘ ‘} :é\ﬁ; "}
-;im BN J{;*b s f-"‘“fw"? \u) ]
B K1

Merauke

Cilacap
Benoa/Bali %
F]

Legend:

a Commercial Ports + Mainports for Passenger Ships

% Commercial Ports

a DGPS Strayegic Ports

@ DISNAV/ Sub DISNAV
Sea_Lane Legend

_ Sea-lanes




9¢-1-1

Figure 1.1.10. Designated Location of Rehabilitation and Improvement of Lighthouses in Master Plan up to 2020
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Figure 1.1.11. Location Map of Rehabilitation and Improvement of Light Beacons

in Master Plan up to 2020 (1/2) Eastern Indonesia
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Figure 1.1.12. Location Map of Rehabilitation and Improvement of Light Beacons
in Master Plan up to 2020 (2/2) Western Indonesia
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Figure 1.1.13. Location Map of Development of Lighthouse in Master Plan up to 2020
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Figure 1.1.14. Location Map of Development of Light Beacons in Master Plan up to 2020
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1.2. Radio Aids to Navigation
1.2.1. Necessity of DGPS

(1) DGPS in the world
Many of the Medium Wave Radio Beacon (MFB) stations in the world were

changed to DGPS stations, and the exclusive MFB stations out of subject for the
DGPS have been closing and terminated their roles as the navigation
positioning system.

The DGPS stations on the coastal line in the world are showninFigure 1.2.1.

Figure 1.2.1. DGPS Stations in the World
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Four (4) DGPS stations are operated, which are Bintulu and Kuching DGPS
stations operated by Malaysia on the northern coastal line of Kalimantan,
Indra Point DGPS station operated by India at the northern entrance of
Malacca Strait and Singapore DGPS station at the southern entrance of
Malacca Strait.

Furthermore, Malaysia have a plan to additionally open two (2) DGPS stations
that are Lumut located at the middle of Malacca Strait and Kuantan located at

the eastern coast line of the Peninsula of Malaysia in year of 2002.

As a result, main part of Malacca and Singapore Strait except around Dumai
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port is covered by DGPS stations, which are Singapore DGPS station and two
(2) DGPS stations planned by Malaysia. A part of northern waters of Sea Lane
is covered by Kuching DGPS station.

Coverage area of DGPS stations operated and planned by neighboring countries
isshowninFigure 1.2.2.

Figure 1.2.2. Locations of DGPS Stations of Neighboring Countries
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(2) Necessity of DGPS
In connection with theinternational trend on the DGPS, at the IALA conference
on June 2001, Draft Policy on “The Further of the Marine LF/MF Differential
Global Navigation Satellite System (DGNSS)’ prepared by Radionavigation
Committee 15t Session as RNAV 15/5/3r2 on March 8, 2001 was approved.

In this paper, it is stated that GPS accuracy was improved from 100m with SA
to approximately 15-25m without SA. However, IALA has already reaffirmed as
a matter of policy the need to continue to maintain and develop DGPS services
because of the current IMO requirements for 10m position accuracy (95%) and 1
second integrity warning of satellite malfunction for navigation in harbor
entrances / approaches and coastal waters for SOLAS vessels. The continuing
need for DGPS is further reinforced as it provides vital input for proper
operation of Electronic Chart Display Information System (ECDIS), Electronic
Chart System (ECS) and Automatic Identification System (AIS).
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At present, many countries are developing DGPS stations, because they are
the only means which satisfies the “10m positioning accuracy (95%) and 1
second integrity”.

AIS system, which is required more accurate positioning system, and also
required to have system integrity, and by which the reliability of positioning
system is guaranteed.

DGPS, that is the positioning system guaranteed the reliability, is the only
satisfied system for ship’s positioning.

(3) Current situation of DGPS based on the Study in Indonesia
In the survey of GPS needs including DGPS (the Survey), the result of the
survey indicated that seventy-two (72)% of the ship which participated in the
guestionnaire desired to implement DGPS.
The result of the Survey indicates that 26.6% of respondents have experience of
using DGPS receivers in foreign countries or around Malacca and Singapore
Strait.

900 ships (about 74% of total respondents) have GPS receivers and among them
there were 153 GPS receivers being able to receive DGPS signal.

Opinions about the desirable accuracy of positioning from a total of 231
respondents in the survey of GPS need including DGPS were also given as
follows:

0 to 5m : 6.0% of a total respondents,

5 to 10m : 55.4% of a total respondents,

10 to 20m : 8.2% of a total respondents,

20 to 50m : 15.2% of a total respondents, and

more than 50m: 15.2% of a total respondents

On the other hand, the GPS accuracy measurement confirmed that the static
accuracy is ranging from 7.9m to 13.5m among five (5) GPS receivers, or the
mean of error of five (5) GPS receivers is 10.5m, standards distribution is 2.1m
and valiance is 4.4m as of June 2001.

(4) Waters requiring DGPS in Indonesia
The waters, where DGPS stations should be established in Indonesia, are the
followings:
Waters in and around ports and harbors, where entry and departure of ships
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are difficult

- Where hgh-level operation skill is required because there are dangers
such as shoals, atoll and so forth around navigation route, or navigation
route bended.

- Where many large and small vessels enter at the same waters, or many
foreign vessels, which are unfamiliar with the waters in the vicinity.

Narrow channels, and the waters where there are danger ours reefs or a

group of islands

- Where navigable width is narrow, and many large and small vessels
navigate simultaneously.

- Where foreign flag vessels and so forth, which are unfamiliar with the
waters, navigate international traffic route.

- Where tide is fast and steady maneuver is difficult.

1.2.2. Effectiveness of DGPS
It is expected that the introduction of DGPS system will make effectiveness as
follows:

Improvement of vessel traffic safety
- Improvement of efficiency of vessel operation (decrease of navigation cost)
- Meeting international standards as a maritime country
- Meeting new international standards and development of infrastructure

(1) Improvement of vessel traffic safety
Twenty-two (22) % of marine casualties occurred around Indonesian waters are
collision and stranding. Major causes of them are:
- Mistake of positioning of vessel, and
- Unfamiliarity with the waters.

It is expected that the improvement of positioning accuracy by DGPS will
greatly decrease those marine causalities caused by a mistake and
unfamiliarity.

It is assumed that about forty-two (42) % of sinking casualties might be caused

by collision and stranding, it is expected to decrease sinking accidents by using
DGPS.

(2) Improvement of efficiency of vessel operation (decrease of navigation cost)
With the improvement of positioning accuracy, the positioning of vessels can
secured and efficiency of vessel operation will be improved and navigation cost
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will be decreased.

As a result, it is estimated that navigation cost of about five hundred thirty
(530) million Japanese Yen will be saved at only four major ports, that is, Tg.
Priok, Surabaya, Makassar and Balikpapan in Indonesia. There is a great
contribution to economic development by the activation of maritime sector.

(3) Meeting international standards as a maritime country (For Authorities)
In the Resolution A.815 (19) of IMO, it is recommended that a radio navigation
system used to assist the navigation of ships in those harbor entrances and
approaches and other waters where freedom to maneuver is limited shall
provide positional information with an error not greater than ten (10) m with a
probability of ninety-five (95)%.

In major advanced nations, the coastal waters are mostly covered by DGPS as
showninFigure 1.2.1.

On the other hand, it is a policy of Indonesia to promote national activation by
reinforcement of maritime sector.

For Indonesia as a maritime country, it is indispensable to make major harbor
entrance and approaches safe and efficient for navigating vessels according to
the recommendation of IMO.

(4) Meeting new international standards and development of infrastructure
The IMO has completely revised the Chapter V of SOLAS Convention that
specifies the appropriate measures and so forth on the installation standards of
navigation facilities and the navigation safety.

Revision of the convention include the followings:

- Settlement of functional requirements in the installation standards of
navigation facilities,

- Review of the installation standards for onboard facilities, and

- Addition of new navigation facilities, and so on.

The revision includes GPS receiver, Automatic Identification System (AIlS),
Electric Chart Display and Information System (ECDIS) and Vessel Traffic
Services (VTS), in relation to the aids to navigation system. It will become
effective on July 1st, 2002.

GPS receiver with DGPS function (For user equipment)
In this revision, all vessels have an obligation to install GPS receiver and so
forth.
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It is specified on GPS receiver in IMO resolution A.819 (19) as follows:

- GPS receiver must have a capability to process DGPS data in compliance
with the standards concerning Radio Technical Commission for Maritime
Services (RTCM) and the recommendation standards based on
International Telecommunication Union ITU-R M823.

- Performance standards on static and dynamic accuracy of GPS receiver
must be an error not greater than ten (10) m with a probability of
ninety-five (95)%, if DGPS receiver is housed in GPS receiver.

It is requested that an accuracy within 10m must be guaranteed, to both
side of operation (Authority) and user, according to the IMO resolution
A.815 (15) and A.819 (19), respectively.

AIS

It is the most remarkable point that all vessels must have responsibility to
install AIS equipment.
AIS transmits automatically a Identification Code, Course, Speed and so forth
that are data of vessel’s own, for the following purposes:

- To accurately grasp the mutual movement among vessels, each other.
- To make a safe navigation such as the avoidance of collision.

- To profit for vessel operation in efficiency.

LT

The most important key factor of AIS is“Position”, “Course” and “Speed”.
This information is regularly figured out by processing based on the
positioning data by GPS receiver.

It is required that positioning data on both static and dynamic is far superior,
in order to operate AIS effectively.

For this reason, it is the responsibility for authorities to operate aids to
navigation system to provide high accuracy positioning system by DGPS.

VTS and AIS

It is also specified in the revised SOLAS Convention that AIS must have a
function of data communication between vessel and aids to navigation
facilities like VTS.
The positioning information by AIS must be accurate in order to:

- Grasp accurately a movement of vessel at VTS, and

- Coordinate traffic effectively in the congested waters.

For these purposes, it is indispensable to obtain high accuracy positioning
information by DGPS in the waters of VTS.
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ECDIS and AIS
ECDIS has become available for navigation instead of former nautical charts
by the revised SOLAS Convention.
In Malacca and Singapore Straits, Sea Lanes and  in Indonesia, it is in
progress to digitize nautical charts, and it is expected that ECDIS will spread
in the near future.
There is a close relation between AIS and ECDIS. These become an epoch
making navigational tool by combining both systems.

For this reason, it is indispensable to develop DGPS system as infrastructure
for providing high accuracy positioning data.

(5) Utilization of DGPS other than navigation
The DGPS stations operated are utilized for the following purposes other than
navigation in the world:
Positioning for a dredging works at channel, waterway and so forth,
Positioning for a installation or replacing of buoy
Positioning for a installation of a man-made gathering-place for fish,
Positioning for the fishing purposes, and so forth.

1.2.3. Formulation of Master Plan
For the formulation of master plan up to year of 2020 for the DGPS stations, the
following points should be considered:

- Three (3) sea lanes for Indonesia approved by the Resolution MSC.72 (69) of
IMO on May 26, 1998.

- Considering the Basic Design Study Report on the Project for Rehabilitation for
Medium Wave Radio Beacon Stations in the Republic of Indonesia

- Considering the situation of development of DGPS stations in the neighboring
countries that is Malaysia, Singapore and India.

- Considering the selection of sites that can utilize commercial power source.

- Considering the enforcement of automatic identification system (AIS) in 2002.

- Considering the master plan of VTS up to year of 2020.

The locations of DGPS stations are selected by the followings:
- To cover the three (3) sea lanes

- To consider the enforcement of AIS system

- To consider the marine causalities

- To consider the situation of port development
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- To consider the designated traffic route

As for the first study, the waters to be covered by DGPS Stations were selected
through the map survey to cover all Indonesian waters and also in consideration
of AIS. These selected waters are covered by DGPS stations to be co-sited at the
existing coastal radio station (SROP) as showninFigure 1.2.3.

Figure 1.2.3. Map Survey for Selection of Waters to be covered
by DGPS (First Study)
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The DGPS station must be co-sited at the coastal radio stations, which can obtain
commercial power source and technicians and operators with good skill to avoid
the lowering operation status.

However, site areas of SROP Class IV is too small to construct antenna system of
DGPS. For this reason, SROPs of Class IV, which were not suitable to operate
DGPS station for 24 hours, were excepted in the second study as shown inFigure
1.2.4.
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Figure 1.2.4. Map Survey for Selection of Wate rstobe covered by DGPS
(Second Study after removal of SROP Class 1V)

T,
‘\_—}fg\%‘_ Legend *
© e N
S 38
,,";'{'( f}_‘ % SROP Class IV
.."'i Jlrﬁ—' ;.'* Y SROP Class Il
! = :q a SROP Class |
),.r" A SROP Class I11
.
i.:{”f‘) 4 L Coverge of DGPS by Map Survey

- ——
X ~ — —__Sea-lanes
3"" ]

The SROPs of Class 1V excepted from the first study are Tarempa, Kumai, Bima,
Atapupu, Dobo, Sanana, Biak and Agats.

After the second study, twenty-two (22) locations remained as the nominated

DGPS stations to cover the waters in Indonesia. These locations that will co-site
at the coastal radio stations are shown in Table1.2.1.
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Table1.2.1. Locations of Coastal Radio Stations to be studied for DGPS Station

No. Name Class| Latitude | Longuitude Province

1 Sabang I 05-54-00N | 095-21-00E D.l. Ache

2 Belawan | 03-43-17N | 098-40-08E Sumatera Utara
3 Dumai | 01-41-10N | 101-27-20E Riau

4 Telk Bayur I 01-02-20S | 100-11-50E Sumatera Barat
5 Palembang | 02-58-08S | 104-46-44E Sumatera Selatan
6 Jakarta | 06-07-08S | 106-51-47E DKI Jakarta

7 Semarang 1 06-58-34S | 110-20-35E Jawa Tengah

8 Surabaya | 07-13-05S | 112-44-08E Jawa Timur

9 Benoa 11 08-44-35S | 115-12-32E Bali

10 Kupang 1] 10-12-49S | 123-37-05E | Nusa Tengagra Timur
11 Pontianak 11 00-01-16S | 109-19-02E Kalimantan Barat
12 Banjarmasin I 03-18-09S | 114-34-38E | Kalimantan Selatan
13 Balikpapan 1 01-16-02S | 116-49-32E Kalimantan Timur
14 Tarakan 1 03-17-28N | 117-35-25E Kalimantan Timur
15 Makassar | 05-06-22S | 119-26-31E Sulawesi Selatan
16 Pantoloan 11 00-39-54S | 119-44-45E Sulawesi Tengah
17 Kendari 11 03-58-00S | 122-34-20E Sulawesi Tenggara
18 Bitung | 01-27-03N | 125-11-03E Sulawesi Utara
19 Ambon | 03-41-57S | 128-10-40E Maluku

20 Sorong 1 00-53-03S | 131-16-29E Irian Jaya

21 Jayapura | 02-31-10S | 140-43-22E Irian Jaya

22 Merauke 11 08-28-47S | 140-23-38E Irian Jaya

(1) Evaluation method of waters to be covered by each DGPS station

These locations were evaluated for the selection of the proposed DGPS stations
in the Master Plan in accordance with the evaluation criteria shown in Table
1.2.2.

The waters to be covered by DGPS stations were evaluated for the followings:
Situation of waters that the accuracy of DGPS will be required, that is;
harbor entrance and approaches and the waters where maneuver ability is
limited
that is;
- Ports and harbors by Government regulation No0.70/1996 (Current
situation)
- Main ports under SISTRANAS (Future’s demand)
Map survey on waters with dangers, reefs, atolls and narrow channels
where traffic is crossing.
Situation of number and location of marinecausalities with coordinates,
that is;
- Grounding and collision
- Sinking and flooding which may be caused after grounding or collision
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Table 1.2.2. Evaluation Criteria for Selection of Waters covered by DGPS

Nao Evaliiation ltems \WAlein Dictribiitin |l Scare
1 _Harhor Entrance and Annrocheg 03 300
1- _Existing Ports within the coverage area 06 120
DGSC Strateqic Ports (28 norts) or Main Ports for Passenger Shing (48 08 a0
-3 ports or more 1 90
-1 -2 norts 05 45
Commercial Ports (8 norts) 03 04
-4 ports or more 1 b4
=1 -3 norts 058 27
Non-Commercial Ports (544 norts) 02 26
- 34 ports or more 1 36
=17 -23 pnorts 058 12
=1 .16 norts 0285 [¢]
1- Ports under SISTRANAS (111 ports) within the coverage area 0.4 120
Primaryv Port (1 nort) or Secondary Ports (8 norts) 08 A0
=2 norts or more 1 80
-1 port 05 30
Tertiarv Ports (22 norts) 03 26
-2 ports or more 1 26
-l oort 05 18
National Feeder Ports (21 norts) or | ocal Feeder Ports (58 norts) 02 24
-5 norts 1 24
-1-4ports 05 12
2 _Seawaterswhere freedom to maneniver is limitted within the coverage 02 150
Danaers Reef Atoll 06 a0
-3 areas or more 1 90
=1 -2 areas 058 45
Narrow channel with crassing noint 04 A0
-2area or more 1 60
=l area N5 20
2 __Marine Casnalties 02 150
Aaround or Collision 08 120
=2 times or more 1 120
-1 time 0.5 60
Sunken or Flooding 02 30
-5 times or more 1 20
-1-4times 05 15
4 __Nunber of Traffic Routes within the coveraage of DGPS 02 150
Tanker and/ or Passengers 0fR a0
- 35 routes or more 1 90
- 17 - 34 routes 05 45
=1 -17 routes 025 225
Container or Bulk Carao 0.3 45
- 18 routess or more 1 45
=9 _17 roltes 05 22 5
-1-9shins 0.25 11.25
Pioneer Ship 0.1 15
S shins or maore 1 15
1- 5 shins 0.5 7.5
5 __Sea-lapes within the coverage area 02 150
Entrance or \V/eerinag Point near from coastal line (within 20NNM) 06 a0
- 2 points ormore 1 90
-1 point 05 45
Number of veering pnoints within coverane area 03 45
- 3 points or more 1 45
=1 -2 noints 05 22 5
Total lenoth of sea-lane within coerage areg 01 15
- 250 or more 1 15
=1-250 pnautical miles 08 AL
68 Forecast of Demand in Coverage Area as of Year 2020 01 100
50.000 ships. or more 1 100
10 000 shins or mare 05 50
l essthan 10 000 shing 028 25
Total 1 1000
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Situation of preservation of environment and respect of human life at sea
through number of designated traffic routes by type of ship
that is;
- Tankers and Passenger ships,
- Container ships and Bulk cargo ships, and
- Pioneer service
Situation of the safety navigation in and around sea lanes,
that is;
- Entrance or veering point of the sea lane, which is close to shore within
20nuatical miles.
- Number of veering points of the sea lane
- Length of the sea lane
Situation of forecast of demand
The forecast of demand was made on the basis of data studied by the Study
Team and described intheChapter 8 ofMain Report Volume 1: Part 1.

The data source for evaluation is DGSC except for “Vessel Volume™ .

(2) Result of Evaluation
The results of evaluation of waters proposed for DGPS areshowninTable 1.2.3.

The result of evaluation shows that some proposed waters to be covered by
DGPS stations are low scores for the following reasons;
Number of DGSC strategic ports and main ports for passenger ships is small
within the waters to be covered by the proposed DGPS stations.
Number of main ports under the plan of SYSTRANAS is small with in the
waters to be covered by the proposed DGPS station.
Traffic volume is smaller than other waters.
Number of marine casualties is small compared with other waters,
Vessel volume as of year 2020 is low.

There are small scale ports in three (3) proposed waters to be covered by
No.14, No.21 and No.22 of DGPS stations that are co-sited at the coastal radio
station Tarakan, Jayapura and Merauke.

The waters around west entrance of Malacca Strait are covered by the DGPS

stations operated or to be operated in year 2002 by neighboring countries that
are Malaysia and India.
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Table 1.2.3. Evaluation Sheet for Selection of Waters covered by DGPS

Seawaters to be evaluated for Selection gf DGPS Coverage Area

5 2 o Ed % g c ] g — o ©

sEl g el e8|z |2 e |2 |E (e |& 2 |2 |8 |e|ls|e|z3]|:z
= IS 3 ~ £ 5 I < =) c =) = = < c < 2 2 > 5
sl |z 3|2 [5|5|s|[2|c|5|&|c|2|&&|¢|&|&|s]|8]|:2

%) 0 [t [a) o - %) 1) s} . ) o . . ; . . . . 8 . )

- N o < 0 © N o o 3 b N 3 3 3 = i 3 3 Q PN &

1 300 111 234 111 222 204 270 243 237 159 120 150 168 138 93 150 138 81 177 93 120 72 57
1-1 180 81 162 81 162 1 162 1 162 1135 1153 | 117 90 108 1 108 90 81 108 1108 63 117 63 90 54 45
90 45 90 45 90 90 90 90 90 45 45 45 45 45 45 45 45 45 45 45 45 45 0

54 27 54 27 54 54 54 27 54 54 27 54 54 27 27 27 27 0 54 0 27 0 27

36 9 18 9 18 18 18 18 9 18 18 9 9 18 9 36 36 18 18 18 18 9 18

1-2 120 30 72 30 60 42 108 1108 84 42 30 42 60 48 12 42 30 18 60 30 30 18 12
60 0 30 0 0 0 60 60 60 0 0 0 0 0 0 30 0 0 30 0 0 0 0

36 18 18 18 36 18 36 36 0 18 18 18 36 36 0 0 18 18 18 18 18 18 0

24 12 24 12 24 24 12 12 24 24 12 24 24 12 12 12 12 0 12 12 12 0 12

2 150 75 45 45 105 75 75 45 105 120 75 120 75 120 45 120 45 105 75 45 150 45 45
90 45 45 45 45 45 45 45 45 90 45 90 45 90 45 90 45 45 45 45 90 45 45

45 30 0 0 60 30 30 0 60 30 30 30 30 30 0 30 0 60 30 0 60 0 0

3 150 15 75 60 150 75 150 90 150 1 135 75 75 90 90 15 150 75 135 75 15 75 15 15
120 0 60 60 120 60 120 60 120 120 60 60 60 60 0 120 60 120 60 0 60 0 0

30 15 15 0 30 15 30 30 30 15 15 15 30 30 15 30 15 15 15 15 15 15 15
4 150 ||33.75]63.75]63.75|56.25] 67.5 ] 135 | 135 J108.75]108.75049 25)63.75]108.75]101.25]133 75]115.25163 75|115.25163.75|63.75]71.25})41.25]41.25
90 2251 45 45 45 45 90 90 90 90 122 .5 45 90 90 122 .5 90 45 90 45 45 45 1225122 8
45 11.25011.25]11.25011.25]22.5] 45 45 J11.25)11.25)11.25021.25)11.25]11.25)11.25])141.25})421.25})11.25})41.25})11.25021.25011.25]11.25

15 0 7.5 7.5 0 0 0 0 7.5 7.5 7.5 7.5 7.5 0 0 14 7.5 14 7.5 7.5 15 7.5 7.5

5 150 0 0 0 0 0 105 0 0 120 105 105 0 30 0 150 30 0 60 150 0 0 0
90 0 0 0 0 0 45 0 0 90 45 45 0 0 0 90 0 0 0 90 0 0 0

45 0 0 0 0 0 45 0 0 22.5 45 45 0 22.5 0 45 22.5 0 45 45 0 0 0

15 0 0 0 0 0 15 0 0 7.5 15 15 0 7.5 0 15 7.5 0 15 15 0 0 0

6 100 25 100 50 100 100 100 50 100 50 100 50 100 100 100 100 25 100 100 100 50 50 50
Total 1000 259.75]1517.75]329.75|633.25 521.5 835 563 700.75]1692.75]516.25 | 563.75]1541.75]|579.25|286.75] 785.25| 376.75|536.25 | 550.75| 466.75|466.25]223.25]208.25

Class of

SROP 11 1 11 1 1 1 11 1 11 11 11 11 | 11 1 11 11 1 1 | 1 11
Sg"’r‘”')?:‘tevs - - - - - 1 - - 2 3 1 - 2 - 2 2 - 3 3 - - -
Priority 20 13 18 5 12 1 8 3 4 14 7 10 6 19 2 17 11 9 15 16 21 22




DGPS stations operated by Singapore and to be operated by Malaysia in year
2002 cover TSS in Malacca and Singapore Straits.

No.13 proposed DGPS station to be co-sited at Balikpapan Coastal Radio
Station could cover the waters around north entrance of Sea Lane or
Makassar Strait.

As a result of the evaluation of proposed waters, the Study Team proposed
the Master Plan on DGPS Stations in Indonesia up to year 2020 to develop
around:
Sea lanes,
Waters where maneuverability is limited by such as dangers such as
atolls and narrow straits with crossing point,
Waters including major ports and harbors specified by DGSC Strategic
ports and under SYSTRANAS, and
Waters where traffic volume of passenger and cargo is large scale.
Proposed DGPS station No.3 is established to cover the blind area out of
coverage area of DGPS operated by neighboring countries.

Accordingly, the following fifteen (15) DGPS stations are to be
established around three (3) sea lanes and Jawa Sea at first. The
Master Plan on DGPS station targets to establish around three (3) sea
lanes, Jawa Sea, Batanta and Benkalis Strait, Banka Strait and West
of Irian Jaya up to year 2020. The proposed Master Plan on DGPS
stations in Indonesia is shown inFigure 1.2.5.
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Figure 1.2.5. Proposed DGPS Station in Master Plan
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Legend:

® Propsed DGPS Station co-sited at SROP

Coerage Area after Master Plan

Coverage Area of DGPS in Master Plan upto year 2020

Sea-lanes

Locations of fifteen (15) DGPS stations proposed in the Master Plan up to
year 2020 is shown in Table 1.2.4. In this Table, number of the proposed
DGPS stations is complied with number givenin Figure 1.2.5.

Table 1.2.4. Location of Proposed DGPD Stations in Indonesia

up to Year 2020

NO NAME CLASS| LATITUDE |LONGUITUDE PROVINCE

3 Dumai I 01-41-10N 101-27-20E Riau

5 Palembang [ 02-58-08S 104-46-44E Sumatera Selatan
6 Jakarta [ 06-07-08S 106-51-47E DKI Jakarta

7 Semarang ] 06-58-34S 110-20-35E Jawa Tengah

8 Surabaya I 07-13-05S 112-44-08E Jawa Timur

9 Benoa 11 08-44-35S 115-12-32E Bali

10 Kupang 1] 10-12-49S 123-37-05E [Nusa Tengagra Timun
11 Pontianak i 00-01-16S 109-19-02E Kalimantan Barat
12 Banjarmasin 1 03-18-09S 114-34-38E | Kalimantan Selatan
13 Balikpapan 1] 01-16-02S 116-49-32E Kalimantan Timur
15 Makassar I 05-06-22S 119-26-31E Sulawesi Selatan
17 Kendari 11 03-58-00S 122-34-20E Sulawesi Tenggara
18 Bitung [ 01-27-03N 125-11-03E Sulawesi Utara
19 Ambon [ 03-41-57S 128-10-40E Maluku

20 Sorong 1 00-53-03S 131-16-29E Irian Jaya
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1.2.4. DGPS System OQOutline

The DGPS system is composed mainly of “DGPS transmitting systen?” and
“DGPS monitoring system’ as shown in Figure 1.2.6. The DGPS transmitting
system is composed of a transmitting antenna, antenna-matching unit, MF
Transmitter and DGPS monitor/control equipment. The DGPS monitoring system
is composed of Data communication/transfer equipment and Data processing
Equipment that are able to communicate each other by INTERNET. The DGPS
Managing Group will be finally able to have the DGPS monitoring data of fifteen
(15) stations.

Power supply system and air-conditioners are improved or reinforced in
consideration of actual situation of each station. The navigating vessels within
the service coverage of DGPS stations are not only able b use DGPS signal for
correction of vessel position, but also confirm the integrity of system that
guarantees positioning accuracy.

Figure 1.2.6. DGPS System OQOutline
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1.2.5. Operation, Maintenance and Management System Plan
Most of the existing MFB stations constructed under the Japanese Yen Loan had
been suspended their operation several years after their starts because of lack of
operation and maintenance costs and weakness of operation and maintenance
management system.

It is expected that the supplementary budget from light dues can be utilized for
the operation , maintenance and management of DGPS system.

For the operation and maintenance system, DGPS Operation and Maintenance
System was planned as shown in Figure 1.2.7.

In this plan, the DGPS Managing Group having overall responsibility for the
operation and maintenance of the system will be established in the Directorate
General of Sea Communication (DGSC), Ministry of Communications (MOC) and
at least two dedicated maintenance technicians should be assigned to each DGPS
station. Therefore, it is deemed that continuous and stable operation and
maintenance of the system will be secured.

Figure 1.2.7. DGPS Operation and Maintenance System Plan

FErmrr o rrmrsrmr s DGPS Managing GI’OUp ................................................ .:

Jakarta Benoa Makassar

DGPS Station DGPS Station DGPS Station Phase Phase Phase

1-2-17




1.2.6. Allocation Plan of Main Equipment
Allocation plan of main equipment for fifteen (15) stations isshowninTable 1.2.5.

Table 1.2.5. Allocation Plan of Main Equipment

L vl |l Z|w|wm|O|lo|lT|lw| X A|B2|w|lw| Y
Viain Eauipment A155|3|2|8|7|2|0|2]8|5(2]3|3|5
1. DGPS Transmitting System
(1) Transmitting Antenna o |lo o |Jo|o]o|]o]o|o]o|o]o|o o |o
(2) Antenna Matching Unit o |lo o |J]o|o|]o|]o]o|o]o|o]o|o |o |o
(3) Antenna tower o |lo o |]o|o]o|]o]o|o|]o|o]o]|o oo
(4) MF Transmitter oo |o oo [o oo [o |0 oo [o [o o
(5) DGPS Monitor/Control o |lo|o oo ]o|]o]o|o]o|o]o]|o o |o
(6) Software for (5) above o |lo o |Jo|o]o]o]o|o]o|o]o]|o o |o
2. DGPS Monitoring System
(1) Data Process. Equipment o
(2)Data transfer Equipment
(3) Software for (2) above
3. Power supply system
(1) Engine Generator o | o
(2) Isolation transformer
(3) Auto. Voltage Regulator
(4) Step-up/down o oo [o
4. Interference Protection ° o o |©°
Equipment
5. Associated facility
(1) Anti-lightning facility o | o o
(2) Air conditioner
6. Operation & Maintenance o |lo o |Jo|o]o]o]o|o]o|o]o]|o o |o
Equipment
7. Spares o o o o o o o o o o [} [} [} [} ¢} ¢}

Note: JKT:Jakarta, SMG:Semarang, BNA:Benoa, MKR:Makassar, BPN:Balikpapan,
BJM:Banjarmasin, PTK:Pontianak, DMI:Dumai,PLG:Palembang, SBY:Surabaya,
KPN:Kupang,KDR:Kendari,ABN:Ambon,SRG:Semarang,BTN:Bitung, JKT:Jakarta
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1.2.7. Implementation Schedule
The implementation schedule of DGPS station up to year of 2020 is shown in

Table 1.2.6.

Table 1.2.6. Implementation Schedule of DGPS Stations in Indonesia

Site Site Name

Year

No. 2003] 2004

2005 2006 ] 2007] 2008] 2009

2010

20111 2012

2013] 2014] 2015

20161 2017

01 |Jakarta

02 | Semarang

03 |Benoa

04 |Makassar

05 |Banjarmasin

06 |Balikpapan

07 |Pontianak

08 |Dumai

09 |Palembang

10 |Surabaya

i

11 |Kupang

|

12 |Kendari

|

13 |Ambon

14 |Sorong

15 |Bitung

i

1.2.8. Cost Estimate
The cost estimate is applied br the project cost and operation and maintenance

costasshowninTable 1.2.7.

The cost estimate is divided into Local Currency and Foreign Currency phase by

phase.
Table 1.2.7. Cost Estimate of DGPS

Unit: Thousand US$

Description Phase | I 1 IV Total
1. Procurement Cost 3,879 5,545 5,880 6,243 21,547
2. Installation and setup 404 579 635 842 2,460
3. Spare Parts 465 665 735 936 2,801
4. Civil and Housing Works| 59 68 72 78 277
5. Training 92 120 127 130 469
6. Ocean Transportion 78 113 117 127 435
7. Consultant Fee 402 572 764 845 2,583
8. Sub-total 5,379 7,662 8,330 9,201 30,572
9. Contingency (5%) 269 383 416 460 1,528
Total 5,648 8,045 8,746 9,661 32,100
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1.2.9. Radar Beacon (Racon) Stations
The development and improvement of the Racon stations in the Master Plan was
planned in consideration of the following purposes and advantages:

Availability Long range navigation
Landfall marks Inconspicuous coast line marking
Off shore danger or structure Routing scheme

Turning mark

Some of Racon Stations in the Straits of Malacca and Singapore have been
installed and maintained by Malacca Strait Council. The installation, renewal
and maintenance of these aids in Indonesian waters should be reflected on this
Master Plan after due consideration, if necessary.

All Racon stations should be co-sited or annexed to the lighthouse or light beacons,
where power supply is certainly utilized. The installation method should be
planned in consideration of lightening attack because there are many existing
Racon damaged by the lightning attack.

The Racon stations in Indonesia are shown in Figure 1.2.8.
Figure 1.2.8. Location and Current Situation of RACON

T \ o . Y g !

Legend:

@ RACON Station (Out of Service)

* RACON Station (In Service)

—__ Sea-lanes ‘j‘;ﬁr‘#}"’"&«@{é

:' Responsibilities Area of DISNAV/Sub DISNAV
o rd

The Study Team confirmed that seventy-six (76) % of the existing Racon stations
are damaged through the site survey and the survey of inventory in the Study.

As shown in Figure 1.2.8., all Racon stations co-sited with lighthouses and light
beacons around Sea Lane from south entrance to north entrance has been

1-2-20



damaged, but twenty (20) Racon stations around Sea Lane  are in service.
For the formulation of master plan up to year 2020 for the Racon stations, the
following points were considered:

- To cover the three (3) sea lanes

- To co-site with the lighthouse or light beacon

- To consider the marine causalities cased around sites
- To consider the situation of port development

- To consider the designated traffic route

As shown in Figure 1.2.9., Racon stations in Indonesia locates at the end of
designated traffic routes of tanker, passenger ships and container ships. Those
Racons are mostly utilized as landfall marks to give ships position. These are
utilized to approach the major ports such as DGSC strategic ports and main ports
under SYSTANAS.

Some Racon stations are co-sited with the off shore lighthouses and light beacons
adjacent to the veering point or close point about 10 miles to 30 miles from axis
line or side line of sea lane. These Racons are utilized as a danger marks to give
ships existence of dangers, atolls and so forth.

Figure 1.2.9. Traffic Routes and Marine Casualties around RACON

Legend:

RACON to be rehabilitated or improved

Marine Casualties : Collision

* RACON in Service
A
»

Marine Casualties : Sunken
Desinated routes for Tankers

Desinated routes for Container Ships

———— Sea-lanes
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The Study Team confirmed effectual utilization during the Site Survey and the
Survey of Inventory.

Considering the malfunctions and damages by lightning attack and so forth,
rehabilitation and improvement of Racon stations are planned to be implemented
after completion of improvement and rehabilitation of lighthouses and light
beacons.
The improvement and rehabilitation of Racon stations are planned on the basis of
the following concept:
To rehabilitate and improve the Racon stations located around sea lanes and
they are utilized mainly for danger marks.
To rehabilitate and improve the Racon stations located at major ports and
main ports under SYSTRANAS as landfall marks.
To plan the implementation schedule of rehabilitation and improvement
project after completion of rehabilitation of lighthouses and light beacons that
Racon equipment is co-sited with or annexed to.

The rehabilitation and improvement plan was made for the following Racon
stations:

Rehabilitation criteria of Racon station

Danger Mark

- Racon which indicates a existence of dangers, atolls etc.

- Racon installed near the veering point

- Racon installed at shore 10-30 nautical miles from axis line of sea lane

Landfall Mark

- Racon installed around DGSC strategic ports

- Racon installed around main ports under SYSTRANAS

- Improper topographical condition to marine radar

Number of RACON Stations to be rehabilitated and improved

- 25 units of Racon Stations mainly as danger marks for sea lanes

- 25 units of Racon stations mainly as landfall marks for major ports and
main ports under SYSTRANAS

Total fifty (50) units of Racon stations are proposed for the rehabilitation and
improvement project. These locations and lighted aids that co-site with Racon
stations are shown in Table 1.2.8. as danger marks for the sea lanes and Table
1.2.9. as landfall mark for port and harbor approach.
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Table 1.2.8. Allocation Plan of RACON Stations

(Danger Mark)

No. '\:)‘f) Efl;:t Code Lighted VATN co-sited Latitude Longitude Purpose Remarks
1 1700 B Beting Raja (Amemuiden drooatl 05-12-30 S 106-44-20 E Nol Sea-lane
2 1710 B Beting Eka (Etnadroogte) 05-17-32S 106-54-30 E Nol Sea-lane
3 1960 * Discovery East Bank Gosong M{ 03-35-00 S 109-10-00 E Nol Sea-lane
4 2000 G P. Pasemut 02-29-50 S 108-50-33 E Nol Sea-lane
5 2020 T Serutu 01-43-00S 108-42-00 E Nol Sea-lane
6 2230 G Tg. Layar 06-45-00 S 105-12-30 E Nol Sea-lane
7 2280 T Tempurung 05-54-03 S 105-55-45 E Nol Sea-lane
8 2290 B Belimbinag 05-55-30S 104-33-30 E Nol Sea-lane
9 1700 B Beting Raja (Amemuiden droogtl 05-12-30 S 106-44-20 E Nol Sea-lane
10 1710 B Beting Eka (Etnadroogte) 05-17-32S 106-54-30 E Nol Sea-lane
11 1960 * Discovery East Bank Gosong Md  03-35-00 S 109-10-00 E Nol Sea-lane
12 2000 G P. Pasemut 02-29-50 S 108-50-33 E Nol Sea-lane
13 2020 T Serutu 01-43-00 S 108-42-00 E Nol Sea-lane
14 2230 G Tg. Layar 06-45-00 S 105-12-30 E Nol Sea-lane
15 2280 T Tempurung 05-54-03S 105-55-45 E Nol Sea-lane
16 2290 B Belimbing 05-55-30 S 104-33-30 E Nol Sea-lane
1 4163 G Menara Suar Giliselang 08-23-50 S 115-43-00 E No2 Sea-lane
2 4176 M Menara Suar Bukit Badung 08-23-50 S 115-08-38 E No2 Sea-lane
3 4178 K Menara Suar Gili Trewangan 08-21-00 S 116-01-28 E No2 Sea-lane
1 5365 * Menara suar Mayu 01-19-10 N 126-21-32 E No3 Sea-lane
2 5441 * Marore 04-44-30 N 125-28-30 E No3 Sea-lane
3 5716 Menara suar Letty 08-13-05S 127-36-05 E No3 Sea-lane
4 5365 Menara suar Mayu 01-19-10 N 126-21-32 E No3 Sea-lane
5 5441 * Marore 04-44-30 N 125-28-30 E No3 Sea-lane
6 5716 M Menara suar Letty 08-13-05S 127-36-05 E No3 Sea-lane
Table1.2.9. Allocation Plan of RACON Stations (Landfall Mark)
No. No?‘ Eﬁ;stt Code Lighted VATN co-sited Latitude Longitude Purpose Remarks
1 120 K Tg. Jambo Aye Diamont punt 05-14-51 N 097-29-17 E Main Port
2 315 N Nipah Larangan 03-54-14 N 098-40-37 E Main Port
3 341 M Belawan Deli 03-52-19 N 098-44-13 E Main Port
4 650 D Ramsu Tg. Leban 01-39-30 N 101-50-30 E Danger Main Port
5 1310 M Sungai Palembang 02-12-50 S 104-55-42 E Main Port
6 1720 D Damar Besar 05-57-30 S 106-50-30 E Danger Main Port
7 2040 K Ramsu Kapuas Kecil Depan 00-04-21 N 109-10-13 E Main Port
8 2490 T Tikus 03-50-30 S 102-11-00 E Main Port
9 2570 M Mensu. Os. Beramas 01-02-30 S 100-22-30 E Main Port
10 2990 T P Boompies, P. Rakit 05-56-16 S 108-22-58 E Main Port
11 3020 G Cirebon 06-43-00 S 108-34-30 E Main Port
12 3400 K Karang Jamuang 06-55-35 S 112-43-42 E Main Port
13 4100 K Mensu PP Cimiring N.K 07-46-50 S 109-02-29 E Main Port
14 4363 B Ma. Sungai Barito 03-36-42 S 114-27-07 E Main Port
15 4370 B Sungai Barito Belakang 03-31-16 S 114-30-08 E Main Port
16 4730 T Tukong Hill 01-16-30 S 116-48-30 E Main Port
17 4741 M Kutai River (Ma. Pegah) 00-58-44 S 117-18-57 E Main Port
18 5040 M Tg. Lero Pare Pare 04-02-54 S 119-36-38 E Main Port
19 5390 T Mensu Talise 01-53-10 N 125-05-40 E Main Port
20 5586 K Mensu tanjung Pawali 03-59-50 S 123-01-00 E Main Port
21 5800 B Menara suar Tg. Kurung 10-07-30 S 123-26-30 E Main Port
22 5920 N Nusanive 03-47-30 S 128-05-30 E Main Port
23 6000 M Merauke 08-30-00 S 140-22-30 E Main Port
24 6130 K Tg Suaja 02-31-51 S 140-44-40 E Main Port
25 6341 * Menara suar P. Buaya 00-50-20 S 131-12-26 E Main Port
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Implementation schedule of the Racon stations are showninTable 1.2.10.

Table 1.2.10. Implementation Schedule of RACON Stations

Year

Phase
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Phase |

Phase Il

The cost estimate of RACON Stations is divided into each work category by phase
isshowninTable 1.2.11.

Table 1.2.11. Cost Estimate of RACON Stations
Unit: Thousand US$

Description Phase I Phase Il Total

1. Procurement Cost 2,190 2,110 4,300
2. Installation Cost 185 179 364
3. Spare Parts 229 205 434
4. Civil & Housing Works 7 6 13
5. Training 99 95 194
6. Ocean Transportation 27 26 53
7. Consultant Fee 193 185 378
8. Sub-total 2,930 2,806 5,736
9. Contingency 146 140 286

Total 3,076 2,946 6,022
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1.3. Supporting Facilities for Aids to Navigation
1.3.1. Role of Supporting Facilities for Aids to Navigation Services
Role of supporting facilities for aids to navigation service is to maintain the
regular operation of aids to navigation facilities. Regular operation of aids to
navigation facilities is maintained by the careful daily maintenance work.

However, for the unmanned facilities such as light beacons, lighted buoys and
so on, it is not possible to execute maintenance work every day. For the
maintenance work for these facilities are carried out by periodical visiting
maintenance. Usually, as the most of aids to navigation facilities are
constructed at the location near the coast and far from the maintenance office,
access to the site from land is mostly difficult.

Therefore, utilization of vessel is very convenient and economical way for
maintenance work of aids to navigation services. Other than that, inspection
of buoys, exchange work of gas cylinder and inspection of off shore light
beacons have to utilize the vessel. Accordingly, vessels are essential facility
to maintain the aids to navigation facilities.

When some fault was found in the lighting equipment and/or relating
apparatus of these facilities, and it was difficult to repair the fault within the
limited time of schedule of maintenance on sites, the parts have to be carried
back to the land base.

Workshop is the station to carry out these repairing works. Machine tools,
measurement instrument, painting equipment, transporting facilities and so
on shall be provided in the workshop.

Another important supporting facility for aids to navigation service is Buoy
Base. Because buoy is floating in watershellfish are adhere to the
underwater part of buoy body for a long time, and causes the corrosion of buoy
body. Therefore, buoys have to be pulled up from seawater periodically and
transported to the buoy base for maintenance work on land. Sometimes, it is
damaged by collision with a vessel. In such a case, damaged buoy body,
equipment and superstructure etc. are transported to the buoy base and
repaired, and replaced one by one after a completion of maintenance work on
land.

Buoy Tender is the vessel specially built for this purpose, and is also the
important supporting facility for aids to navigation services. Several spare
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buoy bodies are provided to a buoy base, and replaced one by one after
finishing of maintenance work. As the buoy body is relatively large, so the
buoy base should have wide-open area for repairing and other maintenance
work and storage area for buoy body, mooring chain and sinkers.

Vessels of other than buoy tender such as aids tender and inspection boat are
required in order to provide the periodical maintenance and inspection works
for aids to navigation facilities, and supply the goods to lighthouse such as
fuel oil for lighthouse, daily living necessities for lighthouse keepers and gas
bottles for light beacons and light buoys.

In addition to the facilities above, jetty is necessary as facilities for smooth
and prompt loading and unloading works between vessel and land facilities
such as buoy base. All these facilities mentioned above are called as
supporting facilities.

.3.2. Vessels

1.3.2.1. Present Condition
Vessels for aids to navigation services in Indoresia is categorized as four
types, that is Buoy Tender, Aids Tender, Inspection Boat and Survey Vessel.
At present, the number of each type of vessels belonging to DGSC are 6
Buoy tenders, 56 Aids tenders, 12 Inspection boats and 1 Survey vessel, that
is 75 vessels in total, and assigned to 24 DISNAVs/Sub DISNAVs and BTKP.
Number of vessels by type and class is summarized in Table 1.3.1.

As shown in Appendix 1.3.1, vessels aged less than 16 years are 15, vessels
aged between 16 and 25 years are 7, vessels aged between 26 and 35 years
are 25, vessels aged between 36 and 40 years are 8, and vessels aged more
than 40 years are 20. This means that more than one third of the vessels
for aids to navigation service are older than 36 years.

Technical condition indicates the state of vessel’s functional capability. It is
evaluated by relative condition of hull, main engine, navigational
instrument and other installed equipment to original condition. It is
considered that the vessel which technical condition is less than 80% will
not be able to execute her duty satisfactorily. Vessels under this situation
are reached to 58 vessels, which occupy 77.3 % of whole vessels. Vessels
which technical condition is less than 40% will have to be retired before
long.
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Table 1.3.1. Number of Vessels by Type and Class

As of July 31, 2001

Survey | Buoy Alds Tender
Type of Vessel| Vessel | Tender (incl. Supply Vessel) Inspection Boat
DISNAV No Clasg | | I Il I [\ Il I IV_ || Total
4 |Dumai 1 3 1 5
5 |Tg. Pinang 1 1 2 1 5
— 8 [Tg. Priok 2 2 2 6
3 11 |Surabaya 1 1 2 1 5
O 15 [Samarinda 1 2 1 4
> 17 |Bitung 1 2 3
<z( 19 |Makassar 1 2 3
% 21 |Ambon 1 1
23 |Sorong 1 1 1 4
8 15 3 1 4
Sub Total 5 26 3 36
2 |Belawan 1 2 3
6 |Tlk. Bayur 1 1
— 7 _|Palembang 4 1 5
@ 9 |Semarang 4 4
o 12 |Benoa 1 1 2
> 14 [Banjarmasin 1 1 2 4
<z( 16 |[Tarakan 1 1 2
2 20 [Kupang 1 1 2
22 |Jayapura 1 1 1 3
5 4 13 3 1
Sub Total > 7 26
1 |Sabang 1 1 2
3 |Sibolga 1 1
z [0 Cilacap 2 2
& |13 ]Pontianak 1 1 2
Eg 18 [Kendari 1 1
a 24 |Merauke 1 1 1 3
3 2 3 2 1
Sub Total S 3 11
BTKP | 25 |[BTKP 1 1 2
16 6 31 3 1 9 2
Total 1 6 55 1 75

As shown in Appendix 1.3.1, it is planed that DGSC will scrap 29 vessels for

aids to navigation services up to the end of 2003.

The plan is based on the years after built of the vessel. As the target of

this figure, 40 years is adopted. But it seems somewhat shorter judging
from the situation of finance at present. So, it is recommendable to prolong
the operational period of several vessels selected among these 29 vessels by

giving the appropriate repairing work, and then elaborate again the
unstrained scrapping plan.
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1.3.2.2. Proposed Scrapping Plan
The proposed scrapping plan is shown in the Table 1.3.2. This plan is based
on the life of vessel as 45 years. The detailed scrapping plan is shown in

Appendix 1.3

2.

Table 1.3.2. Five-years Scrapping Plan in Master Plan

Number of Number to be scrapped up to year of.
No. Type Class [Vessels at] Balance
2001 2002 2005 2010 2015 2020 Total
1 Survey Vessel I 1 0
2 Buoy Tender I 6 2 2
3 Aids Tender I 16 1 1 15
I 6 2 1 2 1 6 0
Il 31 8 10 1 7 26 5
v 3 1 1 1 3 0
Sub-total of 3 56 3 10 12 3 8 36 20
4 Inspection Boat Il 1 1 1 0
Il 9 1 4 6 3
\Y 2 1 2 0
Sub-total 12 0 1 1 5 9 3
Total 75 3 11 13 8 12 47 28
Balance 75 72 61 48 40 28 28
1.3.2.3. Rehabilitation Plan of Vessels
The rehabilitation plan of vessels for aids to navigation services up to year of
2020 isshowninTable 1.3.3. The detail isshownin Appendix 1.3.2.
Table 1.3.3. Rehabilitation Plan up to Year of 2020
Number to be rehabilitated up to year of:
No. Type Class
2002 2005 2010 2015 2020 Total
1 Survey Vessel I 1 1
2  Buoy Tender I 4 2 6
3 Aids Tender I 3 3
Il 1 1
11 6 13
v 2
Sub-total of 3 0 12 7 0 0 19
4 Inspection Boat Il 0
0 3 2 5
v 1 1 2
Sub-total 0 4 3 0 7
Total [ o 20 12 1 33
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1.3.2.4. Development Plan up to year of 2020
(1) Minimum number of Vessels for aids to navigation services
DGSC has estimated the minimum number of required vessels for aids to
navigation services judging from the workload of each DISNAV. This
includes the reassignment of vessels under the consideration of each
DISNAV's workload at present. The result is shown in Table 1.3.4.

Table 1.3.4. Vessels for Aids to Navigation Services

Operation Zone Minimum Standard per Office Total

Kind of Offices | Total of | Buoy Aids Inspection | Survey
Offices | Tender | Tender Boat Vessel

DISNAV I 9 1 1 N 27

DISNAV |1 9 ---- 1 1 | - 18

Sub DISNAV 6 ---- 1 N 12

BTKP 1 1 | - 2

Total 9 25 24 59

(2) Calculation of workload and number of vessel required up to year 2020

The number of aids to navigation facilities expected in the year of 2020 is
shown inTable 1.3.5.

around 42 % more than the workload at present.

Workload at that time is anticipated to increase to

Table 1.3.5. Changes of Numbers of Visual Aids to Navigation

Year German 2020 Total I ncrease
2001 Ongoing Development (units) Ratio
ATN only (%)
Lighthouse 235 11 91 337 43
Light Beacon 1,168 23 322 1,513 30
Light Buoy 332 119 157 608 83
Total 1,735 153 570 2,458 42

Equation for basic calculation of the workload of vessels for aids to
navigation service is as follows.

Workload =F x{P + SP + (L /24 x V) + PO} + Work at Site + 10% margin

Where,
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Class I&Il  Classll&IV Average
F : Frequency of Sailing See Below
P : Arrangement 3 day 1 day 2
SP : Sailing Preparation 6 days 2 days 4
L : Route Distance
V : Ship Speed 10 knots 8 knots 9
PO : Post Operation 3 days 1 days 2
Erequency of Sailing
Buoy Tender Vessel Class | Min. 4 Times Annually
Aids Tender Vessel Class LIL1H&IV 12 Times Annually
Inspection Boat Class &IV Min. 8 Times Annually
Work days Buoy Tender and Aids Tender Inspection Boat

Ship sailing days per vessel

215 days annually

245 days annually

Ship stay in base

90 days annually

90 days annually

Docking

60 days annually

30 days annually

Visit to ATN Site

Min. 4 times annually

Number of visit | Working time  per
Criteria of Calculation per year unit
Time/Year Unit/day
Light House
Logistic Support 12 4
(Stock Supply and Relief)
Major Maintenance (Overhaul) 1/4 1
Light Beacon
Standard Maintenance 4 4
Major Maintenance (Overhaul) 1/4 2
Light Buoy
Standard Maintenance 4 4
Major Maintenance (Overhaul) 1/4 3
Replace of Buoy 1/2 4
(3) Vessels to be developed up to year 2020

Estimated number of vessels required for aids to navigation services up to
year of 2020 is shown in Appendix 1.3.3, Appendix 1.3.4 and Appendix

1.3.5 based on the result of calculation of workload for every stage at each
DISNAV/ Sub DISNAV. According to the estimation above, number of
vessels required up to year of 2007 and 2020 is shown in Table 1.3.6. and

Table 1.3.7.

It indicates that the number of vessels required at the end of

2020 is 63, under the assumption that the load of aids to navigation service
will increase according to the number of aids to navigation specified in the
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Master Plan.

Table 1.3.6. Vessels to be Required up to Year 2007

Number of Vessels available for ATN Services up to 2007

Number of Vessels to be required
for ATN Services up to 2007

No. ATN Office Class AT /B
SIV | BIT AT | A tsoligl_ e | e tsol::I_ Total| SIV| BIT| AIT| IIB Total
1 SABANG Sub 2 2 0 2 1 1 2
2 BELAWAN 2 1 3 0 3 1 1 2
3 SIBOLGA Sub 1 1 0 1 1 1 2
4 DUMAI 2 2 1 4 1 1 1 3
5 TG. PINANG 3 3 1 5 1 1 1 3
6 TLK. BAYUR 1 1 0 1 1 1 2
7 PALEMBANG 2 2 1 1 3 1 1 2
8 TG.PRIOK 4 5 0 5 1 1 1 3
9 SEMARANG 1 3 0 3 1 1 2
10 CILACAP Sub 2 2 0 2 1 1 2
11 SURABAYA 1 1 1 1 1 3 1 1 1 3
12 BENOA 1 1 2 0 2 1 1 2
13 PONTIANAK Sub 1 1 1 2 1 1 2
14 | BANJARMASIN 1 1 2 3 1 1 2
15 SAMARINDA 1 1 1 3 1 1 1 3
16 TARAKAN 1 1 0 1 1 1 2
17 BITUNG 2 1 3 0 3 2 1 3
18 KENDARI Sub 0 0 0 1 1 2
19 MAKASSAR 1 2 3 0 3 1 1 2
20 KUPANG 1 1 0 1 1 1 2
21 AMBON 1 1 0 1 1 1 1 3
22 JAYAPURA 2 2 1 1 3 1 1 2
23 SORONG 1 1 1 0 2 1 1 1 3
24 MERAUKE Sub 1 1 1 1 2 3 1 1 2
25 BTKP 1 0 0 2 1 2
Total 1 31 12 43 10 1 11 61 1 7 26 24 58
SIVI BITI AT] B | Total

Number of Vessles to be developed by 2007 0 3 4 0 7

Note:
S/V: Survev Vessel
B/T: Buov Tender

1/B:

AIT: Aids Tender

Inspection Boat

shows vessel that scpanpnina should be nostooned until vear of 2007 at least.
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Table 1.3.7. Vessels to be Required up to Year 2020

Number of Vessels available for| Number of Vessels to be required
No. ATN Office Class ATN Services up to 2020 for ATN Services up to 2020
SIV | BIT | AT I/B | Total| SIV | BIT | AIT 1/B Total
1 SABANG Sub 1 1 1 1 2
2 BELAWAN 1 1 1 1 2
3 SIBOLGA Sub 1 1 1 1 2
4 DUMAI 1 1 1 1 3
5 TG. PINANG 1 2 1 4 1 1 3
6 TLK. BAYUR 1 1 1 1 2
7 PALEMBANG 0 1 1 2
8 TG.PRIOK 2 2 1 2 1 4
9 SEMARANG 1 1 1 1 2
10 CILACAP Sub 0 1 1 2
11 SURABAYA 1 1 2 1 1 1 3
12 BENOA 1 1 1 1 2
13 PONTIANAK Sub 0 1 1 2
14| BANJARMASIN 1 1 1 1 2
15 SAMARINDA 1 1 1 3 1 1 1 3
16 TARAKAN 0 1 1 2
17 BITUNG 1 1 1 2 1 4
18 KENDARI Sub 0 1 1 2
19 MAKASSAR 1 1 1 1 1 3
20 KUPANG 1 1 2 1 3
21 AMBON 1 1 1 2 1 4
22 JAYAPURA 1 1 1 1 2
23 SORONG 1 1 2 1 1 1 3
24 MERAUKE Sub 1 1 1 1 2
25 BTKP 1 1 1 1 2
Sub-total 1 4 20 3 28 1 9 29 24 63
Number of Vessels to be
developed by 2007 0 3 4 0 ’
Total 1 7 24 3 35
SV | BIT | AIT| /B Total
Number of Vessels to be developed by 2020 0 2 5 21 28

Note:
A/T: Aids Tender
1/B: Inspection Boat

S/V: Survey Vessel
B/T: Buoy Tender

The vessels to be required and developed for aids to navigation services up
to year of 2020 are summarized in Table 1.3.8.
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Table 1.3.8. Vessels to be Developed up to Year 2020

As of | Scrapping Plan| Number to be | Number to be
Type of Vessel 2001 | up to Year 2020 | required at 2020 | developed
Buoy Tender 6 2 9 5
Aids Tender 56 36 29 9
Inspection Boat 12 9 24 21
Survey Vessel 1 0 1 0
Total 75 47 63 35

Major mission of vessels for aids to navigation is shown in Table 1.3.9

below.

Table 1.3.9. Major Mission of Vessel for Aids to Navigation

oceanography survey

Mission Buoy Aids ten | Inspection Survey
tender Der boat vessel

Operation &
Maintenance of aids to o o o | ...
navigation facilities
Relief of lighthouse
keeper o o | ..
Equipment supply
including fuel etc. to the o o | |
site
Inspection of facility A
Hydrographic and o | o

Major specifications of vessels for aids to navigation service are shown in

Table 1.3.10.

Table 1.3.10. Major Specifications of Vessels for Aids to Navigation Services

Items Buoy Aids Inspection Survey
Tender Tender Boat Vessel
Overall Length (about) 56 m 47 m 22-28 m 67 m
Gross Tonnage (about) 800 GT 550 GT 100 GT 1,400 GT
Cruising Speed (about) 11 knot 11 knot 20 knot 14 knot
Derrick Crane (Max. SWL) 22 ton 12ton | ... 15 ton
Main Engine Diesel Diesel Diesel Diesel
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1.3.2.5. Implementation Schedule for Rehabilitation and Development Plan
The implementation schedule for rehabilitation and development of vessels
up to year of 2020 is shown in Table 1.3.11.

Table 1.3.11. Implementation Schedule for Rehabilitation &
Development of Vessels for Aids to Navigation
Year|2003|2004]|2005/2006{2007|2008]2009 2010|201l|2012|2013|2014 2015|2016 2017]2018J2019]2020 tsﬂligl Total
[ 1 Survev Vessel ﬁlve_ﬁsﬂls 1
2 Bugy Tender e — |, s | | | o
2\ S
c 3 Aids Tender | | | |
é (2) Class 1l - 1 vessel 19
= (3) Class 111 7 vessels
'r% | | | 6 vessels 33
S (4) Class |y |— I
o 4 Inanrf?rf Roat I I I I I Vﬁslsﬁ
(1) Class 11| | ————
T 1 | e ——— ;
) i 1 e eas T T 1
L1 [ ] ——
1 Buov Tender _/ES——— > | oscls | | eif-e
———_% °
£ 1 vessel
g 2 Aids Tender e s —— — Y
g 7 ]
é i i — i - 1 vessel 9 35
2 5 1
e 3 Inspection Boat N | () \/ssels V‘TSSE Sl |
6 vessels 21
| | | | 5 vessels
1.3.2.6. Cost Estimation for Rehabilitation and Development of Vessels
The cost estimation for rehabilitation and dewelopment of vessels for aids to
navigation services is shownin Table 1.3.12.
Table 1.3.12. Estimated Project Cost of Vessels
Unit: Thousand US$
No. Item | Pahsel | Pahsell | Pahselll | Pahselv |  Total
1 Rehabilitation
(1) Survey Vessel 1,200 1,200
(2) Buoy Tender 3,000 1,972 4,972
(3) Aids Tender 4,140 2,642 0 0 6,782
(4) Inspection Boat 840 828 0 0 1,668
(5) Consulting Fee 159 108 24 0 291
Sub-total of 1 8,139 5,550 1,224 0 14,913
2 Development
(1) Buoy Tender 29,076 0 12,291 13,571 54,938
(2) Aids Tender 21,080 11,636 6,424 14,184 53,324
(3) Inspection Boat 0 21,530 15,720 15,935 53,185
(4) Consulting Fee 1,504 994 1,033 1,310 4,841
Sub-total of 2 51,660 34,160 35,468 45,000 166,288
3 Total of 1. & 2. 59,799 39,710 36,692 45,000 181,201
4 Contingency 2,989 1,985 1,834 2,250 9,058
Grand Total 62,788 41,695 38,526 47,250 190,259
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1.3.3. Buoy Base and Workshop
As stated above, workshop is very important facility to repair, adjust, measure
and improve the equipment brought back from the site of aids to navigation.
Machine tools, woodwork machines, hand tools and so on should be provided to
the workshop. And also, measurement equipments such as intensity meter,
oscilloscope and other apparatus should be kept in good condition.

All DISNAVs/ Sub DISNAVs except Tarakan have a workshop. However, it
seems that the area of these workshops is not sufficient to their needs. There
are some workshops which area is only 80mz2.

Almost all kinds of tools and machines of workshop have aged and become too
old, and it is desirable to replace with new ones that have proper functions for
repairing work and so on being in line with current aids to navigation services
as early as possible.

Buoy base should have the sufficient area for maintenance work and storage
area for buoy. There are nine (9) buoy bases in total. However, spaces of those
except several buoy bases are insufficient for the maintenance work to be
required at present.

1.3.3.1. Criteria of Buoy Base and Workshop
Standard area for workshop, buoy base and related facilities of DISNAV/ Sub
DISNAV is given as follows:
(1) Buoy Base

No. Item Class | Class Il
1) | Storage Space for Buoy Body with Superstructure 1500 500
2) | Storage Space for Sinkers 260 80
3) | Painting work area 260 80
4) | Cleaning work area 260 80
5) | Welding work area 260 80
6) | Assembling, Testing & Inspection Area 120 60
7) | Paved area 260 80
8) | Incinerator 80 40

Total 3000 1000

(2) Open Storage

No. Item Class | Class Il
1) | Main Chains 150 75
2) | Bridle Chains and Sinker Connecting Chains 50 25

Total 200 100
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(3) Workshop

No. Item Class | Class Il
1) | Machine tools 510 310
2) | Wood work machine 175 80
3) | Welding machine 110 55
4) | Bench tools 55 35
5) | Storage & work space for electronic equipment 80 60
6) | Generator Set 70 60

Total 1000 600

(4) Storage

No. Item Class| | Class Il
1) | Spares for lighting equipment 100 40
2) | Spares for power supply system 100 40
3) | Spares for workshop equipment 100 40
4) | Testing & measuring equipment 60 40
5) | Compressor & pump 60 40
6) | Handling equipment 180 100
7) | Painting materials 100 40
8) | Gas cylinders 80 40
9) | Fuel 80 40

10) | Materials for periodical maintenance trip 80 50

11) | Associated materials for ATN services 60 30

Total 1000 500

(5) Length of Jetty

No. Item Class| | Class Il
1) | Buoy Tender 56 | ---—--
2) | Aids Tender * 47
3) | Inspection Boat * *

Total 80 60m
Note: * shows to bring stern on vessel to jetty.

Proposed standard of buoy base and workshop at the target year of 2020 is
summarized in Table 1.3.13.

Table 1.3.13. Standard of Workshop and Buoy Base

No. Items Class | | Class Il
1 Buoy Base 3000 m?2| 1000m?
2 Open Storage 200m?2 100m?
3 Workshop 1000m?| 600m?
4 Storage 1000m?2 500m?2
5 Jetty 80m 60m
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1.3.3.2. Master Plan on Buoy Base and Workshop
(1) Buoy base
Buoy base needs sufficiently broad space to keep buoy bodies, mooring
chain, shackles and sinkers, and to carry out the buoy maintenance work
such as removing of rust, repairing, welding, painting and so on.
At present, nine (9) buoy bases and six (6) buoy tenders are taking charge
of maintenance of all buoys in whole area of Indonesia.
It is considered that the buoy base should be established to each DISNAV
up to the year of 2020, to improve the efficiency of vessel’s activity and
keep the buoys for aids to navigation always in a good condition.
1) Buoy bases to be improved
The following DISNAVs/SubDISNAVs have enough space for buoy base
and open storage at present. But one of them is submerged under the
water at high tide, and other one is little bit smaller considering the
increase of buoys in future. Therefore, they must be improved.
1)-1 Buoy bases
DISNAYV Belawan (Class I1) (Enlargement)
DISNAYV Dumai (Class I)(Enlargement)
DISNAV Palembang (Class I1)  (Enlargement)
DISNAV Tg. Priok (Class I) (Rising ground level(GL))
Sub DISNAYV Cilacap (Class 1) (Enlargement)
DISNAYV Surabaya (Class I) (Enlargement)
DISNAYV Samarinda (Class I) (Enlargement)
DISNAYV Bitung (Class Il) (Enlargement)
DISNAYV Sorong (Class I)(Enlargement)
1)-2 Open storage
DISNAV Tg. Priok (Class I) (Enlargement and rising GL)
DISNAYV Surabaya (Class I) (Enlargement)
DISNAYV Sorong (Class I)(Enlargement)

2) Buoy bases to be developed
The following DISNAVs/SubDISNAVs have no space for buoy base nor
open storage for mooring materials. Buoy base and open storage must be
developed at following offices:
2)-1 Buoy base

Sub DISNAYV Sabang (Class 1)
Sub DISNAYV Sibolga (Class 1)
DISNAYV Tg. Pinang (Class I)

DISNAV TIk. Bayur (Class 1)
DISNAYV Semarang (Class 1)
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DISNAYV Benoa (Class 1)

Sub DISNAYV Pontianak (Class 1)
DISNAV Banjarmasin (Class 1)
DISNAYV Tarakan (Class 1)
Sub DISNAYV Kendari (Class 1)
DISNAV Makassar (Class I)

DISNAV Kupang (Class 1)
DISNAV Ambon (Class I)

DISNAYV Jayapura (Class 1)
DISNAV Merauke (Class 1)

2)-2 Open storage

Sub DISNAYV Sabang (Class 1)
DISNAYV Belawan (Class 1)
Sub DISNAV Sibolga (Class 1)
DISNAV Dumai (Class I)

DISNAV Tg. Pinang (Class 1)

DISNAYV TIk. Bayur (Class 1)
DISNAYV Palembang (Class 1)
DISNAV Semarang (Class 1)
Sub DISNAYV Cilacap (Class 1)
DISNAYV Benoa (Class 1)
Sub DISNAV Pontianak (Class 1)
DISNAYV Banjarmasin (Class 1)
DISNAYV Tarakan (Class 1)
DISNAYV Bitung (Class I)

Sub DISNAYV Kendari (Class 1)
DISNAV Makassar (Class I)

DISNAYV Kupang (Class 1)
DISNAV Ambon (Class 1)
DISNAYV Jayapura (Class 1)
Sub DISNAV Merauke (Class 1)

(2) Workshop, and its storage
At present, all DISNAVs except Tarakan have their own workshop.
However, the installed machine tools and other equipments to most
workshops have become too old, and working space and parts storing space
of several workshops are not sufficient for the work. Therefore, each
workshop has to be improved respectively.
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1) Workshop and Storage
The workshops and storage of following offices should be improved up to
the year of 2020:

Sub DISNAYV Sabang (Class 1)
DISNAYV Belawan (Class 1)
Sub DISNAYV Sibolga (Class 1)
DISNAV Dumai (Class I)

DISNAYV TIk. Bayur (Class 1)
DISNAYV Palembang (Class 1)
DISNAYV Semarang (Class 1)
Sub DISNAYV Cilacap (Class 1)
DISNAYV Surabaya (Class I)

DISNAYV Banjarmasin (Class 1)
DISNAYV Samarinda (Class I)

DISNAYV Tarakan (Class 1)
DISNAYV Jayapura (Class 1)
Sub DISNAV Merauke (Class 1)
BTKP (BTKP)

Standard of workshop equipment for each DISNAV/Sub DISNAYV is
showninTable 1.3.14.

2) Storage
Storage house should be developed to following offices up to the year of
2020:

DISNAV Tg. Pinang (Class I)
DISNAYV Benoa (Class 1)
Sub DISNAV Kendari (Class 1)
DISNAV Ambon (Class I)

1-3-15



Table 1.3.14. Outline of Workshop Equipment

Workshop Workshop

No. Equipment Main Specification Class Class BTKP
A [MACHINE TOOLS

1 |Lathe 2000 x 250 mm 2 1 1
2 |Precision Lathe 400 x 50 mm 1 1 1
3 |Universal Milling Machine 270 x 1350 mm 1 1 --
4 [|Vertical Milling Machine 1 - -~
5 [Radial Drilling Machine 040 mm 1 -- --
6 |Vertical Drilling Machine 025 mm 2 1 1
7 |Bench Drilling Machine 13 mm 2 1 1
8 |Shaping Machine Stroke 500 mm 1 1 1
9 [Hack Saw Machine 6 350 mm 2 1 1
10 |Bench Grinder 6 250 mm,3000rpm 2 2 1
11 |Bending Machine 1800 x 15 mm 1 1 1
12 [Shearing Plat 1800 x 15 mm 1 1 --
13 |Press Machine 25ton 1 1 1
14 |Pipe Bender 6 80 mm 1 1 1
15 %ﬂ?giﬁggr?n%nﬂégﬁine Thickness 16 mm, 6 28 mm 1 1 -
16 [Table Circular Saw Min 100mm,2800rpm 1 1 1
B [WOOD WORK MACHINE

1 [(Wood Milling Machine 500 x 2000 mm 1 1 1
2 [Wood Band Saw 500 x 2000 mm 1 1 1
3 [Circular Saw Table 220 mm 1 1 1
4 |Wood Lathe 400 x 1000 mm 1 -- -
5 Multipurpose Wood 1 3 B

Work Machine

6 [Profile Wood Machine 1 1 -
7 |Jig saw 220- 400V /50-60 Hz 1 1 -
C | WELDINGS MACHINE

1 |Engine Welder 200 kVA, 300 A 3 2 1
2 |Acetylene Gas Set Complete set

3 |Welding Transformer 16kVA, 260 A

D | COMPRESSORAND PUMP

1 |Blower 15M3 / min

2 |Water Jet Pump 25 m, 10M3/h

3 |Mobil Air Compressor 8 ber /102 Psi 1 1 -
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No.

Equipment

Main Specification

Workshop Workshop

Class Class

BTKP

4

High Pressure Water Jet

1000 ber

1 1*

* shows that it is planned only for Palembang, Jayapura, Pontianak and Merauke of
DISNAV/ Sub DISNAV.

E HAND TOOLS

1 Air Hammer 5 kg/cm2, 1500/min 2 1 --
2 Hand Pneumatic Chisel 5 kg/cm2, 1500/min 2 2 --
3 Hand Surface Chisel 0 150 mm, 3000 rpm 3 2 --
4 Hand Drilling 0-12 mm, 2600 rpm 3 2 1
5 Universal Hand Drill 0-25 mm, 250 rpm 2 1 1
6 Hand Circular Saw 0 270 mm, 3000rpm 2 1 1
7 Soldering 200 Watt 4 2 2
8 Hand Pneumatic Chipper 1/1,500 min, 1.2 cbm/min 2 1 --
9 Spray Gun For Painting 0.6 Itr, 130-200 I/min 2 2 1
10 Hand Hack Saw Length 300 mm 4 3 1
1 Magnetic base for dial ) 1 1

gauge

12 Hand Surface Grinder 350 - 500 Watt 1 1
13 Accu-Drilling Machine 1-10mm,9-12V 2 1 1
F BENCH TOOLS

1 Parallel Vice 100 x 200 mm 3 2 2
2 Steel Anvil 313 x 416 mm 4 2 1
3 Hammer for Smith Set 2.7 kg, 5.0kg 4 2 1
4 Hammer Set Claw & Test Hammer 2 1 1
5 Tracker No.1 -6 2 1 1
6 Petroleum Qil Torch 2 1 1
7 Slide Hammer Puller Set No.1-6 2 1 1
8 Pipe Cutter Set 6 10 - 90 mm 2 1 1
9 Pipe Wrench 10-40 & 40 - 90 mm 2 2 2
10 Chain Thong 19 -100 & 38 - 200 mm 2 2 2
11 Die Set 8- 50 mm 2 2 1
12 File Set For Machinist L=150, 200, 250 3 2 2
13 Adjustable Wrench 20 - 60 mm 4 3 2
1 Reamer Set Taper Shanklo_ 45 mm 3 5 5

Type
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No. Equipment Main Specification Workshop|Workshop BTKP
Class Class
15 |Wire Rope Cutter/Clamp Set [S/d01,5inc 2 1 1
16 |Screw Driver Set Complete set 4 2 2
17 [Socket Wrench 8 -27 mm 3 2 2
18 |Caliper Outside & Inside Set (150,300 mm 4 2 2
19 |Tool Box Complete set 4 2 3
20 |Steele Compass 150,300,400 mm 3 3 3
21 |Spanner Adjustable 0-30 mm,0 - 50 mm 2 2 2
22 |Bearing Scrapper Approx 80 x 16 2 2 2
23 |ldeal Pattern Snip 260 R, 260L 2 2 2
24 |Mechanical Tool Box Complete set 2 2 2
25 |Torque Wrench Set 20 - 120& 40 - 200 Nm 2 2 2
26 |Locker 12 8 8
27 |Monkey Wrench 3 2 2
28 |Filter Wrench 2 1 2
29 |Bearing Puller Set Complete set 2 2 2
30 |Work Bench basic model 2 2 2
31 |Steel Pipe Vices up to 90 mm 2 1 1
G | TESTING AND MEASURING EQUIPMENT
1 [Vernier Caliper 150,300,mm 4 2 2
2 |Outside Micrometer 0-100 mm 2 1 2
3 [Tubular Inside Micrometer 25 - 300 mm 2 1 2
4 |Ruler Set 30 - 60 mm 2 2 2
5 Hand Tachometer Contact and 50 - 20.000 rpm 5 ) )
Non Contact
6 |[Digital Multimeter 0-2k,0 - 25k 3 2 2
7 |Vibrometer 10 - 1000 Hz 2 1 1
8 |Megger Tester 2 1 1
9 |Digital Thickness Gage 2 1 2
10 |Fuel Injection Tester Pressure test 1 1 1
11 |Gas Pressure Indicator 1 1 1
12 |GPS Receiver 1 1 1
13 |Luminous Intensity 1 1 1
14 |Impedance Meter LCR 2 1 1
15 |Dummy Load 10kw 1 1 1
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Workshop Workshop

No Equipment Main Specification Class Class BTKP
16 [Multi Meter 2 1 1
17 [Solar Module Test 05V-05A 1 1 1
18 [Battery Charger DC 24V 20A 1 1 1
19 |Ultrasonic Thickness Gauge 0.5- 500 mm 1 1 1
20 |Thermometer Infrared 1 1 1
21 |Digital Anemometer 1 1 1
22 |Digital Barometer 1 1 1
23 |Hair Hygrometer 1 1 1
24 |Sound Level Meter 1 1 1
25 |Digital Concrete Test Hammer 1 1 1
26 |Tensile Strength Tester 5-1,000 kg -- -- 1
27 [Impact Tester -- -- 1
28 |Universal Testing M/C 10-200 ton -- -- 1
29 |Earth Tester 1 1 1
30 [PH Meter 1 1 1
31 |Wet Film Thickness Gage 1 1 1
32 |Ultrasonic Hardness Tester 1 1 1
H | ELECTRONIC EQUIPMENT
1 |Oscilloscope min. 20MHz. 2-ch. 1 1 1
2 [Voltmeter 300uV - 100V 1 1 1
3 [Frequency Counter 10 Hz - 500 MHz 1 1 1
4 |Regulated DC Power Supply 300V /7A 1 1 1
5 |Dipmeter (DIP Meter) 400 kHz - 200MHz 1 1 1
6 [Function Power Meter 400 kHz - 200MHz 1 1 1
7 |Digital Multimeter 1M Ohm 3 2 2
8 |Current Meter 250 A, DC/AC 1 1 1
9 |Signal Generator 30kHz - 40 MHz 1 1 1
10 |TTL / CMOS Book 2 1 2
11 |Electrician Tool Set Complete set 4 2 2
12 [EDM 1 1 1
13 |Electronic Soldering Unit 150-450deg C 4 3 3
14 |Digital Clamp Meter AC/DC up to 350A rasp. 750V 1 1 1
15 [Insulation Tester ACV and Ohm 1 1 1
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Workshop Workshop

No. Equipment Main Specification BTKP
Class Class
| HANDLING EQUIPMENT
1 |Cain Hoist 1.5 Ton, 3 Ton 2 2 2
2 |Electric Hoist 5 Ton 1 1 1
3 |Overhead Traveling Crane 7.5 Ton 1 1 1
4 |Fork Lift 7.5 Ton 2 1 1
5 [Mobile Crane 10 Ton 1 - -
6 [Hydraulic Jack 30 Ton 2 2 1
7 |Truck 7.5 Ton 1 1 -
8 [Maintenance Car 1 1 1
9 [Hydraulic Hand Pallet 2400 - 2600 kg 1 1 1
10 |Traveling Unit Geared Trolley |min 5000 kg 1 1 -
11 |Hydraulic Workshop Crane 900 - 1200 kg 1 1 -
J | GENERATOR SET ENGINE DIESEL
1 |Diesel Generator 55 kVA /45 kVA 1 1 1
2 |Mobile Generator 30 kVA 1 1

(3) Jetty

There are ten (10) DISNAVSs, which have no exclusive jetty, and some of
owned jetties are not in satisfactory condition.
1) Jetty to be developed

Sub DISNAYV Sibolga
DISNAYV TIk Bayur

DISNAYV Benoa

Sub DISNAYV Pontianak
DISNAV Banjarmasin
DISNAYV Tarakan

DISNAYV Bitung

Sub DISNAYV Kendari
DISNAYV Kupang
Sub DISNAV Merauke

(Class 1)
(Class 1)

(Class 1)

(Class 1)
(Class 1)
(Class 1)

(Class I)

2) Jetty to be improved

DISNAV Dumai

DISNAYV Palembang
Sub DISNAV Cilacap
DISNAV Samarinda

(Class 1)
(Class 1)
(Class 1)

(Class I)

(Class 1)
(Class 1)
(Class I)

Further study must be required for jetty prior to commencement of the

project.
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1.3.3.3. Implementation Schedule and Cost Estimation for Buoy Base and
Workshop
Implementation schedule for workshops and buoy bases etc. are shown in
Table 1.3.15.

Table 1.3.15. Implementation Schedule for Supporting Facilities

(Buoy Bases and Workshops)

Year] 20020 2003 2004|2005 2006 2007] 2008] 2009 2010] 2011] 2012 2013 2014 2015} 2016]2017]2018] 2019 2020]
3 ———
3 ———
BUOV Base (15) 4h
2 ————
3_
= e ———
g 5 e ——
z_g Open (S;g;age 4*3
© [———
g 3
2 —
Storage (4) e ———
1 | ————
3 ————
Jetty (10) 3 —————
S ————
P
2 —————
Buoy Base (9) 2 ——————
2 ————
£ 1 ——
g Onen Storane 2 |
g (3) | | | 1 ——
S 3 ——— | | |
g' A | ————
= |Workshop (15) 2 ————
3 | ——
3
2 —
Jetty &) LT 1 ——

Estimated project cost for development and improvement of workshops and
buoy bases except jetty isshowninTable 1.3.16.

Table 1.3.16. Estimated Cost for the Development and Improvement of
Workshop and Buoy Base Unit: Thousand US$
Phase | 1 11 v \Y Total
A. Equipment 3,331 4,006 2,721 2,942 2,721 15,721
supply
B. Civil and 278 378 193 267 208 1,324
housing works
C. Installation 221 284 224 234 243 1,206
works
D. Transportation 89 95 64 68 62 378
Consulting Fee 212 279 186 245 224 1,146
Total 4,131 5,042 3,388 3,756 3,458 19,775
Fiscal Contingency 207 252 170 188 173 990
Grand Total 4,338 5,294 3,558 3,944 3,631 20,765
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1.4. VTS System
1.4.1. General

In June 1998, the IMO approved three (3) sea lanes for Indonesia. As a result,
vessels navigating sea lanes are given right of innocent passage of Indonesian
territorial waters. Responsibilities given to vessels and GOl are as follows:

- Vessels navigating inside a sea lane shall not deviate more than 25 nautical
miles from axis line of the sea lane.

- Formulation of safety measures for sea lane such as lighthouse, light beacon
and others by GOI.

- Formulation of surveillance system for vessels navigating inside sea lane in
accordance with UNCLOS 53 by GOI.

Master Plan for VTS System is required to formulate for Malacca/Singapore
Strait, Sea Lane , and for surveillance of vessels navigating sea lanes
and relative sea area. To formulate VTS System in Master Plan, the following
items and report should be sufficiently considered.

- Existing TSS and ship reporting system for Malacca and Singapore Strait.

- Feasibility Study Report of VTMS for Sea Lane and issued by French
Consultant Group.

- German Loan Project.

1.4.2. Review of Present Status

(1) General
Three (3) sea lanes are designated in Indonesian waters as follows:
SealLane : Sunda Strait, Jawa Sea, Kalimata Strait heading to South
China Sea,
Sea lLane : Lombok Strait, Makassar Straits, heading to Celebes Sea,
Sea Lane : Indian Ocean, Arafura Sea, Banda Sea, Maluku Sea heading to
Pacific Ocean and Celebes Sea.
Malacca/Singapore Straits:
In accordance with regulation V/8-1 of the 1974 SOLAS Convention,
Indonesia, Malaysia and Singapore proposed to formulate a Mandatory
Ship Reporting System in the Strait of Malacca and Singapore Strait as
known as STRAITREP. To attain the objectives of STRAITREP, twelve
(12) radar stations were formulated. As of December 2001, STRAITREP
has been in service for Malacca and Singapore Straits. Ship navigating
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report is now sending to Indonesia from Singapore by E-mail. On the other
hand, the formulation of additional radar station by Indonesia for Malacca
and Singapore Strait might cause technical problem for the existing radar
system.

As a result of this, we focused our study to Sea Lane , Sea Lane and Sea
Lane and Access route to Dumai and Surabaya. Sea lanes and related

waters to be studied are proposed as showninFigure 1.4.2.(1).

Figure 1.4.2.(1) Sea lanes and Related Sea Waters
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The objectives of formulation of VTS system are:

- Ensuring a navigation safety for all vessels navigating inside the sea lanes
and relative sea areas.

- Managing navigation of all vessels that must sail inside sea lanes with the
normal speed.

To attain the foresaid objectives, the following system and equipment are
required.

- Aids to Navigation

- VTS System

- Patrol boats

- Airplane, Helicopter
- Others

German Project formulated Aids to Navigation such as Lighthouse, Light

beacon, Racon and Buoys along Sea Lane , and The additional Aids to
Navigation for Sea Lanes , and are proposed in other sections of this
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report to attain safety inside sea lanes.

Patrol boats, Airplanes, Helicopter and others are out of scope of this study.

When VTS System has been completed, this system will assist DGSC to

achieve the following objectives:
Informing the vessels navigating in sea lane about sea lane regulation,
information for safety navigation, traffic density, and special hazard in sea
lanes, weather information and others if any.

- Performing real time traffic survey of vessels navigating sea lanes.

- Grasping data to formulate Traffic Separation Scheme (TSS).

(2) Review of Present circumstance.
To select the project site for VTS System, the following aspects should be
considered.
- Strategic aspect.
- Navigational hazards.
- Environmental condition.
- Traffic density and patterns.
- Relation with Existing VTMS for Malacca / Singapore Strait.
- Application schedule of AIS.
- Marine casualty related with sea lanes.
The potential project sites are showninFigure 1.4.2.(2).
Figure 1.4.2.(2) Potential Project Sites

Strategic sea area; input, output of traffic
and point close to seashore..

Navigation

A\ National Park
@ HeritageSite
& MarinePark

[ National Recreational Park

Present status of each potential project sites are studied as follows:

Strategic aspect
Both ends of sea-lanes are important area for surveillance of in/out vessels
that may be navigating inside sea lane, so that those seawater areas are
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proposed as strategic areas. Detailed seawater areas are proposed as
follows:

- Sunda Strait and Natuna Island seawater area for Sea Lane

- Lombok Strait and North Makassar Strait for Sea Lane

- Ombai Strait, Romang Strait, Entrance of Banda Sea area

- Pulau Maru sea area and Pulau Mayu for entrance of Sea lane

- Pulau Romang and Pulau Molu for entrance of Sea lane

And also, for surveillance of the navigating vessels close to the seashore,
the proposed sea areas are as follows:

- Central Makassar area
- Pulau Sulabes

Navigational hazards
The following waters has hazard for navigation, and details are described
in aspect of navigational hazard as follows:

- Sunda Strait: Northwest side of Pulau Seribu. There are many Oil fields.
Sea lane is surrounded both side by Oil fields.

- Kalimata strait: This part of sea-lane has only 4 miles wide and is
surrounded both side by numerous reefs.

- South Makassar: This part of sea-lane is located at West side of Pulau
Kalukalukung and surrounded both side by reefs.

- Dumai access: Access navigation route from Malacca strait for Dumai
port is complicate, narrow and near to seashore.

- Surabaya access: Access route is complicate and narrow.

Environmental condition
Areas such as National park, National Recreation Park, Marine park and
Heritage area are located beside of sea lanes. Those are considered to be

protected from spoil caused by marine accident. Those areas are shown in
Figure 1.4.2.(2).

Present status of TrafficinSealLane , , andDumai/Surabaya Access
- Present traffic density should be considered to select sea area for VTS
system. Present traffic is shown in the following tables for each waters.
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Table 1.4.2.(1) Traffic Data of Through-traffic for Malacca/Singapore Strait

Type of vessel

Total number of
vessel per year

Average number of
vessels per day

Remarks

Tanker, Cargo Boat,

Containers, Fishing Boat, 55,957 307
Ferry Boat and Others
Total 55,957 307

Note) Small size of fishing boats and ferryboat are not accumulated in this table.

Source: Survey report of JICA Study Team.

Table 1.4.2.(2) Vessels Navigating in Sunda Strait Area including

Ferry Crossing Strait

Type of vessel

Total number of
vessel per year

Average number of
vessels per day

Remarks

Tanker, Cargo Boat,
Containers, Fishing Boat,

Ferry categorized
in this column is

Ferry Boat and Others 20,440 56 navigating inside
sea lane.

Ferry crossing sea lane 57,305 157

Total 77,745 213

Note) Source: Survey report of JICA Study Team.

Table 1.4.2.(3) Vessels Navigating in Lombok Strait Areaincluding

Ferry Crossing Strait

Type of vessel

Total number of
vessel per year

Average number of
vessels per day

Remarks

Tanker, Cargo Boat,
Containers, Fishing Boat,

Ferry categorized
in this column is

Ferry Boat and Others 6570 18 navigating inside
sea lane.

Ferry crossing sea lane 15.695 43

Total 22,265 61

Note) Source: Survey report of JICA Study Team.

Table 1.4.2.(4) Numbers of Vessels of Through-traffic Passed from
Moluca Sea to Celebes Sea for Sea Lane

Type of vessel

Total number of
vessel per year

Average number of
vessels per day

Remarks

Tanker, Cargo Boat,

Containers, Fishing 2,373 6.5
Boat

Tanker, Bulker, Cargo

boat, LNG Carrier 292 0.8
Total 2,665 7.3

Note) Source: Survey report of JICA Study Team.

1-4-5




Table 1.4.2.(5) Traffics Passing Access Route for Dumai Port

Type of vessel

Total number of
vessel per year

Average number of
vessels per day

Remarks

Cargo and
Passenger ship

6,855

38

Dumai is famous
as Oil forwarding
port.

Total

6,855

38

Source: “Statistik Perhubungan 1998”

Table 1.4.2.(6) Traffics Passing Access Route for Surabaya Port

Type of vessel

Total number of
vessel per year

Average number of
vessels per day

Remarks

Cargo and

Passenger ship 21,027 115

Total 21,027 115
Note)

a. Data is the sum of Gresik and Tg. Perak.

b. Source: “Statistik Perhubungan 1998”

Existing VMTS for Malaysia / Singapore Strait
The VTMS system has been formulated in 1998 to control vessels
navigating inside Malacca/Singapore strait. Malaysia/Singapore strait is
divided into ten (10) sectors that are covered by the radars and VHF radio
communication system. This system was formulated and operated by
Malaysia/Singapore upon agreement among three countries (Indonesia,
Malaysia and Singapore). The twelve (12) radar sites are installed at the
locations shown in Figure 1.4.2.(3). The access route to Dumai port is not
covered by Malacca/Singapore VTMS system. Detailed name and locations
of radar sites for Malacca/Singapore VTMS isshowninTable 1.4.2.(7).

1-4-6



Figure 1.4.2.(3) Location Map of Radar Sites of Existing VTMS System
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Table 1.4.2.(7) Location of Radar Sites for Existing VTMS System

ID Station Name - Location - Nation
Latitude Longitude
01 Pulau Angsa 3,11,10N 101,13,19E Malaysia
02 Bukit Jugra 2,52,00N 101,19,59E Malaysia
03 Cape Rachado 2,24,24N 101,51,11E Malaysia
04 Pulau Undan 2,04,59,N 102,31,59E Malaysia
05 Bukit Segenting 1,46,28N 102,55,55E Malaysia
06 Tanjung Piai 1,15,30N 103,30,43E Malaysia
07 Bukit Pengerang 1,46,29N 102,55,55E Malaysia
08 Sultan Shoal Lighthouse 1,14,24N 103,39,02E Singapore
09 Raffes Lighthouse 1,09,30N 103,44,31E Singapore
10 St. John's Lighthouse 1,12 49N 103,51,07E Singapore
11 Bedok 1,18,30N 103,56,06E Singapore
12 Horsburgh Lighthouse 1,19,58N 104,24.2.5E Singapore

Application schedule of AIS

IMO has adopted the revision of SOLAS Chapter V at the 73rd session of
Maritime Safety Committee in December 2000 and AIS becomes a
mandatory equipment to be installed on SOLAS Convention ships after
July 1, 2002 according to the schedule indicated in Tablel.4.2.(9)
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However, there is no obligation to install AIS on non-SOLAS ships.
If AIS information is introduced to VTS operation, it will be of very useful
for surveillance. Furthermore, long-range AIS application using long-range
communication system may be examined.

Marine Casualties related with sea-lanes.
Marine casualties related with sea-lane are shown in Figure 1.4.2.(4)
Marine casualties are observed in waters of Sunda Strait and Lombok

Strait.

Figure 1.4.2.(4) Marine Casualties Related with Sea lane

G
un‘;:la Etrait

Note) This shows casualties of Collision and Aground only.

Detailed data of casualties in Sunda and Lombok Strait is summarized in
Table 1.4.2.(8) from year 1993 to 2000 as follows:

Table 1.4.2.(8) Summarized Data of Casualties
in Sunda and Lombok Strait

Name of Strait | Kind of casualty | Frequency | Victim

Sunda Collision 2 3 persons injured.
Aground 3 None
Sunken 2 None

Lombok Sunken 2 14 persons died
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Table 1.4.2.(9) The Detailed Application Schedule of AIS for Vessels

Construction

Installation Deadlines

Ship’s type

Before July 1.
2002

On or After
July 1. 2002

Construction
Date

1-Jul-03

First Survey
after July 1,
2003

1-Jul-04

1-Jul-05

1-Jul-06

1-Jul-07

1-Jul-08

All Passenger Ships Ships of 300gt and upwards

>

[ ]

All Passenger Ships

>

§ Tankers of 300gt and upwards ‘
3
2
S Ships of 50,000gt and upwards (Excludes passenger ‘ > I:I
2 ships & tankers)
g
P .
t{E Ships of 10,000gt and upwards l_)ut less than 50,0009t ‘ > I:I
(Excludes passenger ships & tankers)
Ships of 3,000gt and upwards but less than I:I
10,000gt(Excludes passenger ships & tankers) ‘
Ships of 300gt and upwards but less than ‘ > I:I
3,000gt(Excludes passenger ships & tankers)
N=
< E z
% % S All passenger ships Ships of 500gt and upwards
4]
: ¢+ » [ ]




1.4.3. Proposed Sites for Master Plan

(1) General
To select the project sites for Master Plan by year 2020, the present status
related three (3) sea-lanes and other seawater areas are reviewed in previous
clauses.

To formulate VTS System, we must decide project sites for Remote station
sites and Main/Sub Center sites. Remote station equipment such as radar
and/or AIS are installed at Remote station site and the center equipment
such as data processor, display and console is installed at Main/Sub Center.

(2) Project sites for remote site

French Consultant Group proposed eight (8) radar sites as remote station
site for VTMS along Sea Lane & in the “Feasibility Study” submitted
to DGSC in June 1998. One Main Center is proposed to formulate at
Jakarta in Jawa Island.

Figure 1.4.3.(1) Project Sites Proposed by French Consult ant Group for
Sea ane and Sea Lane

This allocation plan is adopted basically for Master Plan by year 2020. In
addition, six (6) VTS remote sites are proposed for Sea Lane as remote
site and two (2) VTS System for Access route areas to Dumai and Surabaya
port based on review of present status.

The remote sites are selected in accordance with the criteria shown as Table
1.4.3.(1). The selected remote sites are shown in Table 1.4.3.(2). This
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allocation plans for remote station site is shownin Figure 1.4.3. (2).

Table 1.4.3.(1) Criteria for Selection of Remote Sites

Item . .
Criteria
No.
Q) Entrance or Exit for sea lane to manage vessels navigating in sea lanes.
) Dangerous sea-area of navigation route where is surrounding by reef or sea lane is
@ passed near of seashore.
3) Sea area where marine resort / leisure is located.
(4) Traffic congested area where sea lane and ferry route is crossed.
(5) Sea area where marine casualty occurred frequently.

It is obvious that surveillance of whole area of sea lanes is impossible by
those radar stations and other survey measures to complement might be
looking for. As the width of sea-lane is wide except some part of sea lane,
it will not need to have a strict rule for safe navigation and survey traffic
status in whole sea-lane continuously.

Figure 1.4.3.(2) Project Site for Remote Station Sites
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Table 1.4.3.(2) List of Project Sites (Remote Site s)

Items to considered

(o]
c
T - = 2 8
[a) @ 8 e LU @© =i
= ) . ) o c C b (_‘5
g | Name of  Project site Related Sea area 2 @ |lemD g 2| B E 3
73} @ o T o T = c 9 ©
T > |o2d|s2| 88| ¢
e o] >Cc| & o o Qo c
@ © 3] Y O E —
s | 2 (= © &
n L I: s
01 Dumai access Malacca Singapore Strait
02 Surabaya access Java Sea -
11 Tanjung Lesung Sunda Strait Area |
12 Merak Sunda Strait Area |
13 Sarutu Island Kalimata Strait Area |
14 Natuna Island Natuna Area |
21 Tanglad Lombok Strait Area 11
22 Kalukalukuang Island | South Makassar Area 11
23 Buttu Tuopoang Central Makassar Area 1
24 Buttu Salome North Makassar Area 1
31 Alor island Lombok strait 11
32 Pulau Romang Romang Strait Area 11
33 Molu Island Banda Sea Area i
34 Sulabes Island Banda sea Area 11
35 Mayu Island Moluca Sea Area 1]
36 Maru Island Pulau Maru Sea Area 11

(3) Proposed site for Main and Sub Center

All radar data and AIS information are sent to Jakarta Center and Sub
Center through satellite communication link and micro radio link for
management of vessels navigating inside sea lanes.

The Main Center system having operation console is installed at Jakarta.
Center can monitor vessels navigating sea lane and communicate with
vessels by VHF radio system from Jakarta except Sunda Strait area,
Lombok Strait area, Dumai access area and Surabaya access area. The Sub
Center is formulated at Sunda Strait area, Lombok Strait area, Dumai
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access area and Surabaya access area to manage vessels navigating
respective strait and sea area. Sunda and Lombok Sub Center has role as
a training center for VTS operators and as a supporting center for
formulation of regulation related to sea lane management. Allocation plan
of Main and Sub Center sites are shown Figure 1.4.3.(3).

Figure 1.4.3.(3) Project Site for Main and Sub Center

O SubCenter =
E Main Center

1.4.4. Service Area of Radar /AIS

Service area of Radar /AIS is limited within line of sight distance. Line of
sight distance is determined by installation height of the station. Therefore,
the station installation height is very important. Table 1.4.4 shows the service
area (Range) that is calculated under the condition of the target ship’s
antenna height=5m. Altitude of Remote station site is taken by map survey.
To ensure the designed range, the 100m high antenna tower is adopted for
Remote station sites in Pulau Kalukalukuang and Pulau Molu.
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Table 1.4.4. Service Area of Radar/AIS Stations

Sli[t)e Site Name Province AI;[:;L)]dE Towe(rml—)|eight HA;?;E??;) Range (NM)
01 Dumai Access Riau 3 25 28 17
02 il:;gzgsaya Jawa Timur 2 20 22 16
11 Tanjung Lesung | Jawa Barat 130 35 165 34
12 Merak Jawa Barat 134 20 154 33
13 | Pulausaru | et | 425 35 460 53
14 Pulau Natuna E:Irit::r\]/tesrﬁ 600 20 620 61
21 Tanglad s | 433 20 453 53
22 Kalupkz:itliuang Siloauvisi 10 100 110 32
23 | ButtuTuopoang [ o' | 385 35 420 51
24 | Buttu salome | oMl | 310 35 345 47
31 | Pulau Alor Tengeara | 550 20 570 59
32 Pulau Romang Maluku 500 20 520 56
33 Pulau Molu Maluku 125 100 225 43
34 | Pulau Sulabes | “2UKY | 600 20 620 61
35 | Pulau Mayu Maluku' | 400 20 420 51
36 | Pulau Maru Sdlawest 1 300 20 320 45

In Radar System, target detection level is also dependent on the target size.
For example, maximum target detection range is 25.4NM. This range distance

is calculated by radar equation for the target that has radar cross-section of

25

(1) VTS System for Sealane area
Service area of radar and/or AIS for Sealane 1 3 are shown in Figure
1.4.4.(1), Figure 1.4.4.(2), Figure 1.4.4.(3), Figure 1.4.4.(4), Figure 1.4.4.(5)
and Figure 1.4.4.(6).
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Figure 1.4.4 .(1) Service Area of Radar/AIS for Sea Lane
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Figure 1.4.4 .(2) Service Area of Radar/AIS for Sea Lane
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(2) VTS System for Dumai and Surabaya access route

In Dumai and Surabaya access route, route channel is very long and narrow.
Moreover, route path in Dumai is bent sharply along with the undersea not
shallow part of the channel. So that, extra care is to be taken there in

maneuvering ship by captain.

If captains can easily get such information that the ship is coming from
counter direction or the ship is altering her course or not, encountering
ship’s captain would be free from his mental burden.

By this reason the installation of VTS systems in this district should be
taken in consideration.

Two (2) radar stations are necessary in Dumai VTS System, and three (3)
radar stations in Surabaya VTS System. Because the route way is bent
sharply, multiple numbers of radar station are necessary. This number of
radar stations does not contain the port VTS radar station that is used for
the detection for ships that are berthing in the port.

For this purpose, short range but high resolution radar is necessary.
Therefore, antenna height, 25 m is enough for Dumai system and radar
range 20km will be obtained. The same condition is also good for Surabaya
system.
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Figure 1.4.4 .(4) Service Area (Dumai Access)
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Figure 1.4.4 .(5) Service Area (Surabaya Access -1)

- |

e

i ;
e a i o 5
S  EA12° 45 ®

(LQ o ! ° ) Pocks tn 350 o 10
\ / ‘ E 112 40 seacent W \\nu\uu\n..|uuhm/uu/; bid
R )HM e oy ’”/I“’/ %
- (1 W 43 /]

o
Vol
a0 “u\\m\\\u ity
R Wihy, 50
o /,,4
2

W MAGNET/

SERVICE AREA of RADAR/ AIS

VAR 1°30° T (1980}

SURABAYA ACCESS-1 , T e s

PERUBAHAN TAHUNAN -3

CHj3secd
Pockon Ko

. Rk P . , TN
i H o bl
S 06 50 | | v, S 06" 50
e A U L 0 2 e
36 N Iﬂ o,,’ L G

{ W
{ o
| yoee oy, TR
A ?0/0 ll‘ru,:lu,nnllln‘uu\u\\\“\ ‘\(‘p
%0 g0 70

AnW i
wang < [

Kol
\2! 2

W S 06° 55’

Muara
Bengawan Solo

7 U8
{ Jungpiring Timur

Tring

1-4-20



Figure 1.4.4 .(6) Service Area (Surabaya Access -2)
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1.4.5. System Design
(1) General
The typical configuration of VTS System is shown in Figure 1.4.5.(1),
Figure 1.4.5.(2), Figure 1.4.5.(3) and Figure 1.4.5.(4) Typical system
configuration — 1 and 2 are shown in case radar and AlS are adopted as
sensor. Typical system configuration — 3 and 4 are shown in case only AIS is

adopted as sensor.
Figure 1.4.5.(1) Typical System Configuration-1
(In Case Sub Center and Repeater Station are Adopted)

SATELLITE
VHF ANT (CH16,
_i AIS OTHERS)
ék -
: Remote RadawStation
| M . I X-band Radar Ant r{m o —
A_. /4
f. e [
™ _’.u ,: hnan‘ -
il % fﬁsr
' e Sub Center
&
.4
Main Center

- Note) Radar and AlS are adopted as sensor
Repeater Station

Figure 1.4.5.(2) Typical System Configuration-2

SATELLITE

/ g
/HF ANT (CH16/

IS OTHERY)

]

S
R

Main Center

) Note) Radar and AlS are adopted as sensor
Repester Station
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Figure 1.4.5.(3) Typical System Configuration-3
(In Case Sub Center and Repeater Station are Adopted)
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Figure 1.4.5.(4) Typical System Configuration-4

SATELLITE

-

i
@%:.‘L-'«!{n
S
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Note) Only AlSis adopted as sensor.
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A typical system configuration having equipment for radar system of VTS
System isshown asFigure 1.4.5. (5).

Figure 1.4.5.(5) Typical Configuration of VTS Radar System Including
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PPI Pre-Processor VTS Sub Center
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VTS Main
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Controller i Satellite Modem_ I satellite Modem
: E Terminal
AlS AlS Sign. i Controller
transponder Pre-Processor )
: ; Operator Console £ : Operator Console
P e e e rrmrm e e A

Terminal

Controller

H H
T N N NN R NN NN I EE NI NN N AN N NN NN EEEE NN EEEEEEERIEEEEEEEEIEEEGE -

(2) System configuration of VTS System
Plans of System configuration

Remote sites and Main/Sub Center sites are selected and service area of
each remote sites are proposed in previous section. To attain those
objectives, we prepare two (2) types of configuration of VTS System, one is
Plan-A and the other is Plan-B. Plan-A is made to prepare the full
functions for management of vessels navigating in sea-lane. Plan-B is
made to prepare minimum functions for VTS system with lower
investment cost.

Plan-A adopts the combined system of radar and AIS as sensor at twelve
(12) remote sites and four (4) AIS remote sites where few vessels are
navigating. Dumai and Surabaya access have the combined system of
radar and AIS system as sensor. Targeted vessels are not limited to
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SOLAS ships.

Plan-B adopts AIS as sensor at twelve (12) remote sites except the sea
areas (Sunda and Lombok Strait area) where vessels are congested.
Targeted vessels are limited to SOLAS ships except Sunda and Lombok
Strait area.

System configuration of Plan-A is shown in Figure 1.4.5(6) and System

configuration of Plan-B is shownin Figure 1.4.5.(7).
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Figure 1.4.5.(6) System Configuration of Plan-A
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Allocation plan of Radar and AIS for Plan-A/B isshownasFigure 1.4.5. (8)
and (9). Equipment Plan of Plan-A and Plan-BisshowninTable 1.4.5.(1),
Table 1.4.5.(2), Table 1.4.5.(3) andTable 1.4.5.(4).
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Functions of Main Center and Sub Center.

Main Center:
Main Center is formulated in Jakarta and may communicate with Sub
Center and remote sites through satellite communication system. Main
Center should have the following functions:
- Data communication with Sub Center and remote sites.
Display of position of vessels navigating sea-lanes.
Processing of information received from vessels navigating in sea-lanes.
Data communication with Sub Center.
Receiving of information through Internet, FAX and Telephone.
- Oral communication with vessels by VHF marine radio.
Functions of statistical processing such as to make yearly report,
monthly report, daily report for sea-lane.

Sub Center:
Sub Center should have the following functions:
- Data communication with Main Center and remote sites.
- Display of position of vessels navigating targeted sea-area.
- Processing of information received from vessels navigating in targeted
sea-areas.
- Data communication with remote site (Radar/AlS site).
- Receiving of information through Internet, FAX and Telephone.
- Oral communication with vessels by VHF marine radio.
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Figure 1.4.5.(8) Allocation Plan of Radar and AIS for Plan-A
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Figure 1.4.5.(9) Allocation Plan of Radar and AIS for Plan-B
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(3) Equipment allocation plan

Equipment is allocated at each project site to attain objectives of VTS
System. Equipment allocation plan of Radar, AIS and Center is shown in
Table 1.4.5.(1), Table 1.4.5.(2), Table 1.4.5.(3) and Table 1.4.5.(4) for Plan-A
and Plan-B respectively.

Table 1.4.5.(1) Equipment Plan for Plan-A (Remote Sites)

Site Name of related . ) Targeted water Q'ty. of Q'ty. of
D sea lane Name of Project site areas radar ALS
01 Malacca Strait Dumai Access g/lglscca Strait 2 sets 2 sets
02 Sea Lane Il Surabaya Access Zl’Jer:baya access 3 sets 3 sets
11 Sea Lane | Tanjung Lesung Sunda Strait Area 1 set 1 set
12 Sea Lane | Merak Sunda Strait Area 1 set 1 set
13 Sea Lane | Sarutu Island iallmata Strait 1 set 1 set
rea
14 Sea Lane | Natuna Island Natuna Area 1 set 1 set
21 Sea Lane 11 Tanglad Lombok Strait 1 set 1 set
Area
Kalukalukuang South Makassar
22 Sea Lane Il Island Area 1 set 1 set
23 Sea Lane Il Buttu Tuopoang it::;ral Makassar 1 set 1 set
24 Sea Lane Il Buttu Salome Eorth Makassar 1 set 1 set
rea
31 Sea Lane 11 Alor Island Ombai Strait 1 set 1 set
Romang Strait
32 Sea Lane Il Pulau Romang Area 1 set
33 Sea Lane 111 Molu Island Banda Sea Area 1 set
34 Sea Lane 111 Sulabes Island Banda Sea Area 1 set 1 set
35 Sea Lane Il Mayu Island Moluca Sea Area 1 set
Pulau Maru Sea
36 Sea Lane 111 Maru lIsland Area 1 set
Table 1.4.5.(2) Equipment Plan for Plan-A (Mainor Sub Center)
Site Name of related Name of Project site Targeted water Q'ty. of equipment for
ID sea lane areas Center
000 All sea lanes Main Center All area 1 set
001 Sea Lane | Sub Center Sunda Strait area 1 set
002 Sea Lane |l Sub Center Lombok Strait area 1 set
003 Malacca Singapore | Sub Center Dumai access 1 set
004 Sea Lane 11 Sub Center Surabaya access 1 set
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Table 1.4.5.(3) Equipment Plan for Plan-B (Remote Sites)

Site | Name of . . Targeted water Q'ty of Q'ty of
Name of Project site Phase
1D sea lane areas radar AlS
11 Sealanel Tanjung Lesung 3 Sunda Strait Area 1set
12 Sealane l Merak 1 Sunda Strait Area 1set 1set
Kalimata Strait
13 Sealane l Sarutu Island 3 1set
Area
14 Sealanel Natuna Island 2 Natuna Area 1set
21 Sealane Il Tanglad -AlS 1 Lombok Strait Area 1set
21 SealLane Il Tanglad -Radar 2 Lombok Strait Area 1set
South Makassar
22 Sealane Il Kalukalukuang Island 3 1set
Area
Central Makassar
23 Sealane ll Buttu Tuopoang 3 1 set
Area
North Makassar
24 Sealane ll Buttu Salome 2 1 set
Area
31 Sealane lll Alor island 2 Lombok strait 1set
32 Sea Lane Il Pulau Romang 3 Romang Strait Area 1set
33 Sea Lane Il Molu Island 3 Banda Sea Area 1set
34 Sealane lll Sulabes Island 4 Banda sea Area 1 set
35 Sea Lane Il Mayu Island 4 Moluca Sea Area 1set
Pulau Maru Sea
36 SealLane Il Maru Island 3 Area 1 set

Table 1.4.5.(4) Equipment Plan for Plan-B (Main or Sub Center)

Site | Name of . . Targeted water 'ty of equipment for
Name of Project site Phase g Qly quip

ID sea lane areas Center

000 | All sea lanes Main Center 2,34 All area 1 set

003 | Sea Lane | Sub Center 1 Sunda strait area 1set

004 | SealLane Il Sub Center 1 Lombok strait area 1 set
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(4) Comparison of Plan-A and Plan-B
We prepare the comparison list to clarify characteristics of AIS that is
adopted as sensor of VTS System. Even though Plan-B expects to reduce
investment cost, there is some limitation of functions. Comparison of
Functions for Radar and AIS is shownin Table 1.4.5.(5) as follows:

Table 1.4.5.(5) Comparison List of Functions for Radar and AIS

Description Radar AlS Remarks
Detection of Vessels not installed AIS Good No
Grasping automatically data of vessel (Ex. speed, name of
No Good
vessels, kind of cargo, etc).
Power consumption High Low
Installation Cost High Low
Speed of data transmission line High Low
Finalization of Specification of equipment Completed Not yet

Detailed specification of AIS is not yet concreted as of December 2001.
Detailed specification will be settled in near future because installation of
AIS for SOLAS ship will be forced on July 2002. Plan-B expects advantage
of lower investment cost than Plan-A. In case AIS is adopted as sensor at
remote site, the advantage and disadvantage are shown in Table 1.4.5.(6) as
follows:

Table 1.4.5.(6) Comparison List for Advantage and
Disadvantage of AIS

Advantage Disadvantage

1. Power Consumption of AIS is lower than Radar 1. In some case, data
because receiving time and transmission period is acquisition rate is lower
short. than radar.

2. Degradation of performance caused by rain is not | 2. AIS will be not installed

occurred because AIS is using maritime mobile VHF for all of the ships, only

radio. for SOLAS ships.

Total investment cost is much lower. 3. As of December 2001,
4. Position accuracy is better than Radar because detailed specification of

position accuracy of AIS is + 10m when in case of AIS is not yet concreted.

using DGPS. Practical system is now
5. Easy Maintenance is expected because AIS under schedule.

equipment is simple configuration than Radar.
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Even though Plan-A has been planned to formulate VTS System at Dumai
and Surabaya Access, Port VTS is suitable to be formulated at near of port
area. Formulation of VTS System for Dumai and Surabaya are eliminated
from plan as follows:

Table 1.4.5.(7) List of Service Area by Plan -Aor Plan-B

Sea area |Plan-A|Plan-B | Cause of elimination

Dumai Yes No Formulation of Port VTS is suitable because

Access this system is planed near Dumai port.

Surabaya Formulation of Port VTS is suitable because
Yes No . . ;

Access this system is planed near Dumai port.

Sea Lane Yes Yes

Sea Lane Yes Yes

Sea Lane Yes Yes

(5) Additional study of Plan-B for sea-lane areas

VTS System will be formulated to monitor vessels navigating in the sea-lane
area having marine traffic congested area. The possibility of marine accident
may be decreased by the assistance of the VTS Center that can give efficient
information to vessels by the communication facilities.

Of course, it is useful and desirable that sea-areas are covered perfectly by
monitoring system such as a combined system of radar and AIS. By
adoption of this system, VTS Center is able to grasp information of every
vessel’s position in the targeted area at any time. However, it is not
indispensable condition but desirable condition.

Basic concept of Plan-B is as follows:
For most part of the sea-lane areas, AIS stations should be installed to

grasp surrounding vessel’s position data.
For the congested area, one radar and AIS station (combined system)
should be installed in order to monitor vessels as many as possible.

VTS System cannot restrict its service only to the vessels having AIS. All
kinds of the vessels is not obliged to install AlS. So that, radar system will be
necessary in order to serve every vessel in the area equally.

VTS remote station having radar and AIS is localized only in the area near
the congested area, but remaining part of the sea traffic route may be
covered by AIS station.
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1.4.6. Selection of Master Plan from Plans
(1) General

VTS System was installed in many countries and contributed t© secure safe
navigation and to improve efficient navigation. Radar is adopted as sensor
for those VTS System.

AIS was introduced as sensor of VTS System. Detailed specification of AIS is
December 2001 under discussion by international members and will be made
concrete in the near future. Usage and application of AIS will be spread
worldwide in the near future. AIS will be realized today only by VHF
frequency band. When AIS will adopt satellite communication band, service
coverage of AIS will be wider up to more than one (1) hundred kilometer.
Proposed AIS system will be improved to cover wider area.

(2) Circumstance of sea lane

Main role of VTS System is as follows:

- VTS Center gives vessels the safety information that was gathered by
operator.

- VTS Center manages navigation of vessels in dangerous waters.

Width of Sea-lanes is not narrow for safety navigation except Sunda Strait,
Lombok Strait, Kalimata Strait and Part of Oil field located at North of
Sunda Strait. It means that no limitation is required for safe navigation
except the foresaid sea area.

Marine casualties of collision and grounding related with sea-areas are
occurred in Sunda and Lombok Strait as shown as Figure 1.4.2.(4). Casualty
is not found in other point of sea lanes. This means that there is possibility
to avoid casualty by surveillance and management of vessels in Sunda and
Lombok Strait.

On the other hand, surveillance of vessels navigating in sea-lane is role of

DGSC to secure safe navigation. To attain this purpose, VTS remote station
should be formulated besides Sea Lane , , and
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(3) Comparison of functions for Plan-A and Plan-B
Comparison of functions is shown in Table 1.4.6.(1).
Table 1.4.6.(1) Comparison List of Functions

Plan-A

Plan-B

Adoption of Sensor

Radar and AIS
combined system
except site ID 32, 33,
35 and 36.

Sunda and Lombok Strait:
Radar and AIS combined
system.

Other area: Only AlS.

Taget Vessels

All vessels including
no AIS except site ID
32, 33, 35 and 36.

Sunda and Lombok Strait:
All vessels including no
AlS.

Other area: Vessels having
AlS.

Area for Information

Within service area of

Area only for Sunda and

and Maintenance

Service Radar or AlS. Lombok Strait
Investment Cost Expensive. Reasonable
Learning of technical

terms for Operation Difficult Practicable

Vessel position can be decided precisely in case vessels have AIS equipment.
But position of small vessels cannot be decided because those vessels have no
AIS. Accordingly, Plan-B shown as Figure 1.4.5.(9) has one (1) radar that is
installed in the most congested area (Sunda Strait) to decide the position of
small vessels. In addition, one (1) radar will be installed at Lombok Strait in
2 Phase of this Master Plan.

Plan-A has twelve (12) radars that will be installed at VTS remote station for
Sea Lane and as shown as Figure 1.4.5.(8) This is meaning that
Plan-A has strong functions to decide position of small vessels at any time.
Even though DGSC has strong functions to manage vessels navigating sea
lanes, investment and O/M cost will be expensive.

(4) Proposed Plan as Master Plan

We review present circumstance of sea lanes and other conditions. We
believe this proposed system (Plan-B) is not entirely perfect system but this
is the most efficient and useful solution to monitor the huge sa-lane and its
subordinate area.

We recommend here to formulate Plan-B as the reasonable system for Sea
Lane , and Proposed system configuration of Master Plan is shown
in Figure 1.4.5.(7) and equipment of Master Plan is summarized in Table
1.4.5.(3).

1-4-35



1.4.7. Equipment Specification

(1) Radar System
The Radar System is installed at radar site. The X-Band Radar with large
size antenna is fitted to observe long range. Detailed specifications of
equipment installed at radar site are as follows;

Radar Antenna

Antenna type is Slotted Array type or Reflector type which is selected
according to the radar site condition. Horizontal Polarization or
Horizontal/ Circular switch-able is selected according to the radar site
condition. Detail of specifications are as follows;

- Horizontal beam width: 0.35 orless

- Vertical beam width: 12.5

- Antenna gain: 35dB

- Side-lobe reduction: more than -23dB

- Rotation speed: 10 rpm

- Angle Encoder: 4096p/r

- Wind loading: Survival; Up to 51.4m/s (100 knots).
Operational; Up to 34.5m/s (67 knots)

- Power supply: AC220V, 3 phase, 50/ 60Hz

Radar Transmitter- Receiver
Radar transmitter-Receiver is located as near as possible to the radar
scanner in order to minimize RF losses.
Details of specifications are as follows;

- Exchange of duty/standby: Automatic/Manual
- Frequency: X band

- Peak Power Output: 40 kW, nominal

- Pulse Width: 0.3u S

- Pulse Repetition: 1200 pps

To protect the other radar against interference and 2 time around echoes,
pulse repetition agility is provided.
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- Wave-guide: RG51/U or equivalent

- Front-end: RF amplifier

- Noise Figure: 6dB nominal

- Local Oscillator: Manual or Automatic

- IF amplifier: Bandwidth 5MHz, 60dB or more dynamic
range logarithmic

- Power Supply: AC220V, 50/ 60Hz

PPI Monitor

The PPI monitor is provided for maintenance of radar system at radar site.

- Type of Monitor: Desktop type, Monochrome

- Display size: 15 inch

Radar Signal Preprocessor

- Detection of target: Automatically
- Processing of radar image: Automatically tracking and plotting
- Applicable targets: 300 targets/radar maximum

Radar Terminal Controller

Radar Terminal Controller is installed at sub center and has two functions

as follows;

- One is to control remotely radar equipment and subsidiary equipment
installed at remote radar site from sub center,

- Other is processing function for radar image. This controller processes
the received radar image and data size is compressed to 64kbps at Sub
Center to minimize the data transmission cost.

(2) VHF Radio system

The VHF radio transceiver is installed and used to communicate with
vessels. Detail of functions is as follows;

- Type: Marine use

- Channel Oscillator: Syschesizer oscillator is applied.

- Number of Channels: CH16 with variable 8 channels min.

- Duty and Standby: Shall be applicable.

- Antenna type: 1/4\ long sleeve.

- Remote control functions: Shall be provided.

- Remote control items: Channel, Power high and low, Power
On/OFF
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(3) AlIS
The AIS is used to receive vessel position data including other relative
navigation information automatically. The received information is sent
automatically to Sub Center and Main Center. Detail of specification is as
follows:

- Main protocol: SOTDMA

- Modulation: GMSK 9600 bps

- Frequencies: AIS1&2

- Control channel: CH70 DSC

- Antenna type: 1/4\ long sleeve

- Signal mode: Navigational dynamic data

(4) Sub Center System
Sub center comprises of equipment as follows;
Operator Console

- Type of display: Color CRT

- Display size: 24 inches

- Number of pixels: 1024x 1280

- Keyboard: Alphanumeric keyboard
- Mouse: 3 button type

Terminal Controller

Radar data Processor: Refresh cycle time 6sec

AIS data terminal
Satellite modem for MAIN Center
VHF Controller

(5) Main Center System
Main center comprises of equipment as follows;

Operator Console

- Display format: Customized Fixed Format

- Display data: Maritime traffic data and traffic

information supplemental data.

- Full PC optional system is available such as screendisplay, printer, fax,
vessel traffic plotting, automatic broadcasting, and so on

Terminal Controller

Satellite communication modem for Sub-Center and AlS remote station.
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Functions of Operation console
Typical functions of Operation console are equipped for Main Center as
follows:

Figure 1.4.7. Typical Functions of Console for Main Center

OPERATOR CONSOLE OPERATOR CONSOLE OPERATOR CONSOLE
SEALANE -1 SEALANE -2 SEALANE -3
Changable console Main console Changable console Main console Changable console Main console
1. Screen mode 1. Screen mode 1. Screen mode 1. Screen mode 1. Screen mode 1. Screen mode
- - Radar/AlS/ - - Radar/AlS/ - - Radar/AlS/
Radar/AlS/Radar+AIS Radar+AIS Radar/AlS/Radar+AIS Radar+AIS Radar/AlS/Radar+AIS Radar+AIS
2. Manual change 2. Manual change 2. Manual change
mode mode mode
- Tanjung Lesung - Gili Selang - Alor Island
- Merak - Kalukalukuang - Reong Island
- Saturu Island - Tuopoang - Molu Island
- Natuna Islant - Salome ' - Sulabes Island
3. Automatic change 3. Automatic change - Maju Island
Tanjung Lesung-> Gili Selang-> - Maru Island
Merak-> Kalukalukuang-> 3. Automatic change
Saturu Island-> Tuopoang-> Alor Island
Natuna Island-> Salome-> Reong Island
Change Interval = Change Interval = Molu Island
1min. 1min. Sulabes Island
Maju Island
Maru Island
Change Interval =
1min.

(6) Software
- OS of UNIX or WINDOWS (WINDOWS-NT4.0 or higher) is adopted as
operating system.
C language is adopted as application source language.

(7) Communication network for VTS System.
Main Center and remote sites/Sub Center are connected by Satellite link to
transfer information among remote sites, Sub Center and Main Center. Those
functions will be prepared by VSAT communication system or equivalent
system.

(8) Micro radio link
The Micro radio link is used for communication between remote site and Sub

center.
Frequency band: 7.5GHz band
Required channels: 8 CHs
Power supply: AC220V, 50/60Hz
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1.4.8. Civil Works
(1) General
The radar and AIS project site (station site) should be located on the top of
mountain or high position because radar and AlS shall cover wide sea area.
This is meaning to require the civil works to install equipment at project site.
The civil works comprises of leveling of site, construction of equipment house,
construction of tower foundation and erection of tower. The access road to
site and landing pier are required for some project site to forward the
equipment and construction materials.

(2) Project site for Radar and AlS sites
The proposed positions for project sites were selected by map survey and
summarized in Table 1.4.8.(1).

Table 1.4.8.(1) Location and Altitude of Proposed Project Sites

Site Name of _ _ Location
ID related Name of Project site ] ] Altitude
sea lane Latitude Longitude (m)
Sea Lane | Tanjung Lesung 06-32-00S | 105-39-00E 130
12 Sea Lane | Merak 05-55-35S | 105-59-58E 134
13 Sea Lane | Pulau Sarutu 01-42-00S | 108-43-00E 425
14 Sea Lane | Pulau Natuna 03-39-00N | 108-10-00E 600
21 | Sea Lane Il Tanglad 08-46-57S | 115-35-40E 433
22 Sea Lane Il Pulau Kalukalukuang 05-11-32S | 117-40-33E 10
23 Sea Lane Il Buttu Tuopoang 03-06-00S | 118-52-00E 385
24 Sea Lane Il Buttu Salome 00-27-00N | 119-54-00E 310
31 Sea Lane 111 Pulau Alor 08-15-21S | 125-06-00E 550
32 Sea Lane 111 Pulau Romang 07-40-00S | 126-46-44E 500
33 Sea Lane |11 Pulau Molu 06-40-00S | 131-35-20E 125
34 Sea Lane 11l Pulau Sulabes 02-26-00S | 126-02-38E 600
35 Sea Lane 111 Pulau Mayu 01-19-05N | 126-23-10E 400
36 Sea Lane 111 Pulau Maru 04-45-00N | 125-28-37E 300

Map and hydrographic chart were studied deeply to find the suitable position
in Pulau Kalukalukuang (Site ID: 22) and we finally decided present position
showninTable 1.4.8.(1) even though altitude of position is 10m high.
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(3) Leveling of project site and Equipment house

In case Radar and AIS are equipped:

Equipment house and radar antenna tower are mainly constructed to
install radar equipment, radar scanner, satellite communication
equipment, engine generator and other relative equipment. One house is
needed for site keepers for daily maintenance and guard of equipment.
Typical layout is shownasFigure 1.4.8.(3).

Leveling works for project site is required approx. 1200m2 where
equipment house, radar house, keeper’s house and others are constructed.
The premise is surrounded by fence.

In case only AIS is equipped:

Equipment house and antenna pole are mainly constructed to install AIS
equipment and battery power supply system including small size engine
generator. Solar cell power supply system is adopted for AIS station to
reduce maintenance cost. Typical layout is shown asFigure 1.4.8.(2).

Leveling of project site is approx. 900m2 House and antenna pole are
surrounded by high fence to avoid robbery for equipment because of no
guard man. It means that the premise is surrounded by fence.

(4) Access Road and Landing piers
Access road is constructed for forwarding materials including equipment
such as radar antenna, antenna tower, engine generator, materials for
equipment house and others.

Landing pier is constructed to forward materials including equipment at
isolated island where there is little population.

When access road and landing pier have been constructed, easy access to site is
useful for maintenance of equipment by DGSC maintenance staff.

Estimated access road and landing pier including other civil works for each
siteisshowninTable 1.4.8.(2).
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Table 1.4.8.(2) Summarized Civil Works at Project Site

. . Tower Access . Leveling Equipment
Site . X Altitude . Landing X
D Site Name Province m) Height road ier (m) of site and EG
(m) km) | P (m?) house (m?)
11 Tanjung Lesung | Jawa Barat 130 35 3.5 0 900 56
12
Merak Jawa Barat 134 20 1.5 0 1,200 105
West
13 Pulau Sarutu . 425 35 55 40 900 56
Kalimantan
North West
14 Pulau Natuna . 600 20 6.0 40 900 56
Kalimantan
Nusa
21 Tanglad . 433 20 0 0 1,200 105
Penida
Pulau South
22 . 10 100 0.2 40 1,200 56
Kalukalukuang Sulawesi
Buttu South
23 outh 385 35 5.0 0 900 56
Tuopoang Sulawesi
Central
24 | Buttu Salome entral 310 35 35 0 900 56
Sulawesi
N
31 | Pulau Alor usa 550 20 7.0 0 900 56
Tenggara
Pulau Romang
32 Maluku 500 20 3.0 0 900 56
Pulau Molu
33 Maluku 125 100 3.0 40 1200 56
34 Maluk
Pulau Sulabes aluku 600 20 5.0 0 900 56
Utara
Maluk
35 | Pulau Mayu ur 400 20 5.0 0 900 56
Utara
36 Sul i
Pulau Maru urawest 300 20 1.0 40 900 56
Utara
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(5) Tower and Site layout
Tower is constructed at remote site and sub center to install radar, AIS and
parabolic antenna. Materials of radar tower should be strong enough to
support those antennas. Typical tower for remote sites is shown in Figure
1.4.8.(1).

Two (2) type of site layout is prepared to allocate equipment house, tower
and relative construction. One is the AIS base station model and the other
is radar and AIS site model. Those site layouts are shown in Figure 1.4.8.(2).
andFigure 1.4.8.(3) respectively.

Figure 1.4.8.(1) Typical Radar Tower

il
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Figure 1.4.8.(2) Typical Layout of AIS Shore Station Site
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Figure 1.4.8.(3) Typical Layout for Radar Site
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1.4.9. Operation and Maintenance (O/M)
(1) Organization of Operation and Maintenance
Two kinds of Operation groups are provided to operate and maintain the
VTS system for 24-hour bases. One is for Main Center group and the other is
for Sub Center group.
Main Center group
Main Center group for Sea Lane , and composes of thirty-two (32)
personnel who are required for this works. This group has three (3)
maintenance personnel who are in charge of daily maintenance for Main
Center in Jakarta. Detailed Organizationisshown inFigure 1.4.9 .(1).
Summarized personnel for Main Center group is as follows:

- Center chief: 1 person

- Deputy: 1 person

- Maintenance Technician: 3 persons
- Supervisor and Operators: as follows:

Table 1.4.9.(1) Summarized Personnel for Main Center Group

Nos. of Staffs for | Nos. of Backup Total

console one group | shift Staffs Staffs
Supervisor 1 1 3 1 7
Operator 6 3 3 2 20

Sub Center group

One group for Sub Center composes of twenty (20) personnel who are
required for this works. This group has three (3) maintenance personnel
who are in charge of daily maintenance at Sub Center. Detailed
Organization is shown in Figure 1.4.9.(2).

Summarized personnel for Operation and Maintenance group is as follows:

- Center chief: 1 person

- Deputy: 1 person

- Maintenance Technician: 3 persons
- Supervisor and Operators: as follows:

Table 1.4.9.(2) Summarized Personnel for Operation and
Maintenance Group

Nos. of Staffs for | Nos. of Backup Total

console one group | shift Staffs Staffs
Supervisor 1 1 3 1 7
Operator 1 1 3 2 8
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Figure 1.4.9 (1) Organization of O/M of VTS System for Main Center

VTS
Manegement
Group
Numbers
of staff
1 Center Chief
1 Deputy 2
Supervisor -2
7
Operator Operator Operator Operator Operator Operator
console-1 console-2 console-1 console-2 console-1 console-2 20
SEALANE-1 SEALANE-2 SEALANE-3
| 3 Maintenance Technicians | 3
Note ) Note 2) _
(1). 1 Operators for 2 consoles (1). 1 Center chief
(2). 3 Shifts for 24 hours (2). 1 Deputy -
(3). 2 Backup operators for 6 consoles (3). 3 Maitenance Technicians
(4). 1 Supervisor for 6 consoles
(5). 3 Shifts for 24 hours
(6). 1 backup supervisor for 6 consoles

Figure 1.4.9.(2) Organization of O/M of VTS System for Sub Center

Numbers
of staffing
1 Center Chief
1 Deputy 2
Dumai, Surabaya,
and Sub Center
Supervisor 7
Operator Operator
console-1 console-2 8
| 3Maintenance Technician | 3
Note 1) Note 2)
(1). 1 Operators for 2 consoles (1). 1 Deputy
(2). 3 Shifts for 24 hours
(3). 2 Backup operator for 2 console
(4). 1 Supervisor for 2 consoles
(5). 3 Shifts for 24 hours
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(2) Training for Operation staff
Training for Operator and Supervisor staff should be completed before the
commissioning test of VTS system. Training program comprises of two
categories, one is “class room training” to study general items as maritime
regulation, concept of VTS system, management of vessel traffic, IALA VTS
guideline, IMO regulation, sea-lane and others.

The other is “On-the-Job”, which is the training to familiarize actual
operation of VTS system. The training items are operation of console,
operation of VHF radio, guidance method for vessels, communication with
vessels and other related works.

(3) Training for Maintenance Staff
Training for Maintenance staff comprises of “class room training” and
“On-the-Job training”.
The “class room training” is study of concept of VTS system, hardware
configuration, software configuration, spare parts allocation, system startup
procedure, shutdown procedure, daily maintenance, diagnostic of failure and
related items.

“On-the-Job training” is study of actual operation and maintenance by using

VTS equipment. This training is carried out in manufacturer’s factory or
existing site.
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1.4.10. Implementation Schedule

The location of project sites spreads nation widely. Phasing of schedule is
useful for actual implementation work. Implementation schedule is divided

into four phases.

Installation schedule for each phase is shown as Table 1.4.10.(1). Formulation

of VTS System is scheduled as follows:

- Sub Center having remote station is formulated at Sunda and Lombok Strait

area in the first phase.

Main Center having three (3) remote stations is formulated in the second
phase. Function of Tanglad remote station is also enforced by installation of

radar equipment in the second phase.

- Seven (7) remote stations are installed in the third phase. Improvement of
Main Center is done for control of seven (7) remote stations installed in third

phase.

- Two (2) remote stations are installed and improvement of Main Center is

done for control of two (2) remote stations installed in fourth phase.

Detailed time schedule of implementation is shownin Table 1.4.10.(2).

Table 1.4.10.(1) Installation Schedule for Each Phase

Number
of phase

Year of
start

Year of
End

Installation schedule for each phase.

Phase -1

2004

2007

Merak remote station (Radar and AlS), Merak
ADPEL Sub Center.
Tanglad remote station (AlS), Benoa C/S Sub Center

Phase -2

2008

2011

AR SR o

Main Center.

Tanglad Radar remote station (Radar).
Natuna remote station (AIS)

Buttu Salonte remote station (AIS).
Alor remote station (AIS).

Phase -3

2012

2016

©ONoOGhAWDNE

Improvement of Main Center.
Tanjung Lesung remote station (AIS).
Sarutu remote station (AIS).
Kalukalukuang remote station (AlS).
Buttu Tuopoang remote station (AIS).
Pulau Reong remote station (AIS).
Molu remote station (AIS)

Maru remote station (AlS).

Phase -4

2017

2020

N e

Improvement of Main Center.
Sulabes remote station (AIS).
Mayu remote station (AIS).
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Table 1.4.10.(2) Implementation Time Schedu le

Sllft)e Name of Sealane Site Name Tadrgeted Sea Area ::ojr | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
000 JAIl Sealane Jakarta All Sea area B

003 |Sea-lane -I Merak ADPEL Sub Center |Sunda Strait Area #

004 |Sea-lane -1 Benoa C/S Sub Center Lombok Strait Area #

11 |Sealane - | Tanjung Lesung Sunda Strait Area I —

12 |Sealane - | Merak Sunda Strait Area S Bamm e

13 |Sealane - | Sarutu Island Kalimata Strait Area —

14 fSealane - | Natuna Island Natuna Sea area —I

21 |Sealane - 11 Tanglad AIS Lombok Strait Area

21 |Sealane - 11 Tanglad radar Lombok Strait Area _l

22 |Sealane - 11 Kalukalukuang Island South Makassar Area m

23 |Sealane - 11 Buttu Tuopoang Centrral Makassar Area #

24 |Sealane - 11 Buttu Salonte North Makassar Area FI

31 |Sealane - 11 Alor island Ombai Strait Area “I

32 |Sealane - 111 Pulau Reong Romang Strait Area m

33 |sealane - 111 Molu Island Banda Sea area H

34 |Sealane - 111 Sulabes Island Banda Sea area m'
35 |Sealane - 111 Mayu Island Moluca Sea area _
36 |Sealane - 111 Maru Island Pulau Maru Sea area m




1.4.11 Project Cost Estimation
(1) General

Plan-B is decided as Master Plan that is comprised of one (1) Main Center, two
(2) Sub Center, two (2) Radar and AlS station sites and twelve (12) AIS remote
station sites.

Main Center is located at Jakarta in Jawa island. Sub Center for Sunda Strait
will be located at ADPEL Merak in Merak City and Sub Center for Lombok
Strait is located at Benoa Coastal Radio Station in Bali Island.

(2) Project Cost Estimation
Mater Plan will be formulated by four (4) phases as specified in Table
1.4.10.(2) Project cost is estimated for each phase. Investment cost for each

phase of Master Plan is shownin Table 1.4.11.

Table 1.4.11 Summarized Project Cost of Master Plan
Unit: Thousand US$

Phase-1 Phase-2 Phase-3 Phase-4 Sub total
Description Foreign Local | Foreign Local | Foreign Local | Foreign Local | Foreign Local
Procurement of equipment 3.667 - 6.163 - 2.256 - 1,348 - 13435 -
Installation and setup 613 - 996 - 665 - 171 - 2,446 -
Spare parts 94 - 127 - 53 - 24 - 298 -
Civil works 164 416 286 1,842 - 3,531 - 1,126 449 6,916
Training 61 - 73 - 49 - 29 - 212 -
Engineering 652 - 950 - 540 - 446 - 2,587 -
Sub-total (Direct cost) 5251 416 8599 184 3.563 3.531 2018 11260 19427 6.916
Ocean Transportation and packing 105 - 172 = 71 - 40 - 389 -
Contingency (5%) 263 21 430 92 178 177 101 56 971 346
Grand Total 5,619 437 9,196 1,934 3,812 3,708 2,160 1,182 20,788 7,261

(3) Summarized Equipment for each project sites.
Equipment of Master Plan is summarized and shown inTable 1.4.5.(3) and (4).
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1.5. GMDSS Expansion and Improvement
1.5.1. Introduction
Although the conventional maritime distress and safety communication system,
mainly using Morse codes such as SOS and TTT, has contributed to the safety of
life at sea for a long time, some problems have been pointed out. The
conventional system is inadequate for long-distance communication, and no
distress signal is transmitted if a vessel is capsized abruptly.

To solve these problems, International Maritime Organization (IMO) and other
related organizations have developed the Global Maritime Distress and Safety
System (GMDSS) using digital and satellite communications technologies.

GMDSS allows a vessel in distress in any sea area to make a quick and secure
request for rescue to maritime SAR authorities and vessels passing in the
vicinity. In addition, the GMDSS allows the vessels in the vicinity to obtain
maritime safety information available from the shore at any time with high
accuracy using the automatic receiving system. Figure 1.5.1. shows the concept
of GMDSS.

Figure 1.5.1. Concept of GMDSS
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For the full coverage by the GMDSS, the sea areas in the world are divided into
four ship’s areas of operation as follows:

Area Al —within range of shore-based VHF coast stations (about 25 nautical
miles)

Area A2 — within range of shore-based MF coast stations (about 150 nautical
miles)

Area A3 — within range of service by INMARSAT, which covers the whole
globe except for polar regions

Area A4 —the remaining sea areas outside of the Areas Al, A2 and A3

GMDSS was put into service in February 1992 and fully implemented in
February 1999 in accordance with the regulations under the SOLAS
Convention.

Thus, also in Indonesia, the vessels that are regulated under the SOLAS
Convention have equipped with GMDSS equipment. For shore-based facilities,
BASARNAS established COSPAS/SARSAT Local User Terminals (LUT) at two
sites in Jakarta and Ambon, while DGSC is also promoting to provide the
required coast stations with GMDSS installations such as digital selective
calling (DSC), narrow band direct printing (NBDP) and navigation telex
(NAVTEX) equipment.

.5.2. Current Situation of GMDSS Coverage

As for GMDSS shore-based facilities, DGSC installed HF DSC at 12 stations,
MF and VHF DSCs at 30 stations and NAVTEX transmitters at 4 stations
under the Maritime Telecommunication System Project Phase and other
projects.

Table 1.5.1. shows the list of coast stations where GMDSS is installed at
present,and Figure 1.5.2. shows locations of the GMDSS stations.

(1) HF DSC for Sea Area A3
Twelve (12) coast stations are installed with HF DSC equipment and are
keeping watch for whole Sea Area A3.

There are no more needs to deploy HF DSC stations for Sea Area A3.

(2) MF DSC for Sea Area A2
Thirty (30) coast stations are installed with MF DSC equipment and are
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keeping watch for Sea Area A2.

There still remain blind zones at Sumatera, Kalimantan, Sulawesi and

Irianjaya which need to be covered by MF DSC.

(3) VHF DSC for Sea Area Al

Thirty 30) coast stations are installed with VHF DSC equipment and are

keeping watch for Sea Area Al.

There still remain a number of coast stations for main ports, major feeder
ports and important navigation waters which need provisions of VHF DSC

equipment.

Table 1.5.1. GMDSS Coast Stations at Present

Class

A3
HF DSC

A2
ME DSC

Al
VHF DSC

NAVTEX

Remarks

Belawan

o

Dumai

Jakarta

Surabaya

Makassar

Bitung

Ambon

00 |~ O o1 |B [W [N |-

Jayapura

olo]Jo]o]Jofofo|O

olojo]J]o|lo]o|o|oO

olojo]Jolo]o|o

Semarang

[e]

[e]

[e]

Cilacap

Kupang

Balikpapan

OB JW N |

Sorong

oJj]o|o|o

oJj]o|o|o

Sibolga

Batu Ampar

Sei Kolak Kijang

Eqg'pt from Tg.Pinang

Panjang

Benoa

Lembar

Pontianak

Tarakan

© [0 |~ o Jo D Jw [N |-

Kendari

olo]J]ojJojo]Jo|olo]o

olo]J]OojJojlo]Jo|olo]o

=
(@)

Pantoloan

[N
=

Ternate

[y
N

Manokwari

=
[48)

Biak

[N
D

Merauke

o|lo]Jo]Jo|oO

o|loJo]Jo|o

=

Tahuna

[}

o]

N

Sanana

[}

o]

3

Fak-fak

[}

o]

Total No. of Station

12

30

30
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(4) NAVTEX
International NAVTEX using English are being serviced from Jakarta,
Makassar, Ambon and Jayapura coast stations, and their coverage areas are
showninFigure 1.5.3.

However, National NAVTEX which are being serviced in many non-English
countries in order to secure the safety of navigation for coastal and
inter-islands shipping, has not been established yet in Indonesia. Table 1.5.2.
shows NAVTEX services in the world where national language is provided.

Table 1.5.2. NAVTEX Services in the World
where National Language is Provided

NAX::;ET Country Frequency Language Status Remarks
1 Iceland 518 kHz English Operational
490 kHz Icelandic Operational
UK 518 kHz English Operational
490 kHz English Trial
11 France 518 kHz English Operational
490 kHz French Trial
Spain 518 kHz English |Spanish Operational
11 Greece 518 kHz English |Greek Operational
Italy 518 kHz English |ltalian Trial
\4 Argentine | 518 kHz English |Spanish Operational
Uruguay 518 kHz English |Spanish Operational
490 kHz Spanish Operational
1X Egypt 518 kHz English Operational
4 MHz English Operational 0750, 1150 UTC
Xl China 518 kHz English |Chinese Operational
Japan 518 kHz English Operational
*424 kHz Japanese Operational |* specially assigned
Korea 518 kHz English Operational
490 kHz Korean Operational
Vietnam 518 kHz English Operational
490 kHz Vietnamese |Operational [0340, 1540 UTC
4 MHz English Operational
xv  |chile 518 kHz English |spanish  |Operational Eggr']'f‘s: 2:::5;’3:\3/'
XVI Peru 518 kHz English |Spanish Operational

Source: IMO GMDSS Master Plan (Feb 28, 2001)
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Figure 1.5.2.

GMDSS Coverage Area (at

Dvrnennt)

Remarks. A3 areais covered by Belawan, Dumai, Jakarta, Surabaya, Makassar, Bitung, Ambon, Jayapura, Semarang, Kupang, Balikpapan and Sorong.
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Figure 1.5.3.

NAVTEX Coverage Area (at Present)
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1.5.3 Concept of GMDSS Expansion and Improvement
Amendments to the 1974 SOLAS Convention concerning GMDSS, Chapter
(Radio communications), Part B (Undertaking by Contracting Governments),
Regulation 5 (Provision of radio Communication service) stipulates;

“Each Contracting Government undertakes to make available, as it
deems practical and necessary either individual or in cooperation with
other Contracting Government, appropriate shore-based facilities for
space and terrestrial radio communication services having due regard
to the recommendations of the organization”.

The Republic of Indonesia, as a big maritime state in the world, has a vital
responsibility for an early establishment of maritime distress and safety
telecommunication system, therefore the following expansion and improvement
of GMDSS should be implemented as soon as possible:

(1) Expansion of GMDSS Coverage
a. To establish Sea Area A2 in all the coastal waters, and form MF DSC
watch system,
b. To establish Sea Area Al around main ports, major feeder ports and
important navigation waters, and form VHF DSC watch system.

(2) Introduction of National NAVTEX
a. To introduce and commence National NAVTEX service in Indonesian
language.

The above GMDSS expansion and improvement should be implemented by the
following two steps:

[Urgent Project]
- To cover major blind zones by MF DSC.

To cover around main ports and important navigation waters by VHF
DSC.

To commence National NAVTEX service using a frequency for
International NAVTEX, 518 kHz.

To notify the stations list for GMDSS to IMO after these completions.
This Project should be planned as a top priority among Master Plans and
Short Term Plans.

[Additional Project]
To cover small blind zones by MF DSC.
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To cover major feeder ports and important navigation waters by VHF
DSC.

To implement the full operation of National NAVTEX service using a
frequency for National NAVTEX, 490 kHz.

1.5.4. Expansion of GMDSS Coverage
(1) Toestablish Sea Area A2
[Urgent ]
The following existing stations should be installed with MF DSC to cover
major blind zones:

I1stclass; 1 station (Palembang)

2 class; 3 stations (Sabang, Teluk Bayur and Banjarmasin)

3rdclass; 2 stations (Samarinda and Bau-bau)

4qth class ; 13 stations (Tapaktuan, Natuna, Pangkal Balam, Bengkulu,
Bima, Ende, Ketapang, Sampit, Poso, Toli-toli,
Tual, Saumlaki and Agats)

Figure 1.5.4. shows the expansion coverage for Sea Area A2 by Urgent
Project.

[Additional]

The following existing and new stations should be installed with MF DSC
to cover small blind zones:

4th class (exist) ; 7stations (Tg. Pandan, Kalabahi, Luwuk, Kuandang,
Motorai, Amamapare and Sarmi)
(new) ; 3 stations (Serang, Kangean and Lati)

Figure 1.5.5. shows the expansion coverage for Sea Area A2 by Additional
Project.

(2) Toestablish Sea Area Al
[Urgent]
The following existing stations should be installed with VHF DSC to cover
around main ports, and important navigation waters:

Istclass; 1 station (Palembang)

2rdclass; 3stations  (Sabang, Teluk Bayur and Banjarmasin)

drdclass; 5stations (Tg. Uban, Jambi, Cirebon, Samarinda and
Bau- bau)
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4qthclass; 24 stations (Tapaku Tuan, Lhokseumawe, Kuala Tanjung,
Kuala Enok, Natuna, Pangkal Balam, Muntok,
Bengkulu, Cigadang, Klianget, Meneng, Bima,
Ende, Mumere, Ketapang, Sampit, Kumai,
Batulicin, Pare-pare, Poso, Toli-toli, Tual,
Saumlaki, and Agats)

Figure 1.5.6. shows the expansion coverage for Sea Area Al by Urgent
Project.

[Additional]
The following existing and new stations should be installed with VHF
DSC to cover around major feeder ports and important navigation waters:

4th class (exist): 12 stations (Pekanbaru, Tg. Pandan, Tegal, Kalabahi,
Palopo, Luwuk, Manado, Parigi,
Kuandang, Morotai, Amamapare and
Sarmi)
(new) : 3 stations  (Serang, Kangean and Lati)

Figure 1.5.7. shows the expansion coverage for Sea Area Al by Additional
Project.

1.5.5. Introduction of National NAVTEX
[Urgent]
A frequency for international NAVTEX, 518 kHz, will be utilized. The use of
this frequency is limited to the message only in the “VITAL” or “IMORTANT”
categories. However, message can be received by receivers of International

NAVTEX without any modification, as the Indonesian alphabet is the same as
English.

The present International NAVTEX stations (Jakarta, Makassar, Ambon and
Jayapura) are used for the above purpose. The coverage of the National
NAVTEX using 518 kHz should be referred toFigure 1.5.3.

[Additional]
A frequency for National NAVTEX, 490 kHz, will be utilized. A full operation
of National NAVTEX services will be possible, but a development of ship’s
receivers for this frequency is required.

Belawan station, in addition to the above 4 stations, will be used for this
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National NAVTEX services. Figure 1.5.8. shows the coverage areas of

National NAVTEX using 490 kHz by Additional Project.
All above implementations and its related stations are summarized in Table

1.5.3.

1.5.6. Implementation Schedule
Implementation Schedules for expansion and improvement of GMDSS and

NAVTEX are showninAppendix 1.5.1.

1.5.7. Cost Estimate
Implementation costs for the expansion and improvement of GMDSS and
NAVTEX through out this long term period are estimated as the amounts in

Table 1.5.4.
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Table 1.5.3. Expansion and Improvement Plan for GMDSS

Class

Name

A3
HF DSC

A2
MF DSC

Al

NAVTEX

Im

provement

VHF DSC |nternationg

National

Separation|Relocation

HF Area] E/G

Antenna|

Belawan

A

[e]

Dumai

»

Palembang

Jakarta

Surabaya

Makasar

Bitung

Ambon

Jayapura

LA LALALALZ

LA LALA LA LS

LA LALALALL
>

Sabana

Teluk Bayur

Semarang

Cilacap

Kupang

Banjarmasin

Balikpapan

Sorong

Sibolga

Batu Ampar

Ta. Uban

Sei Kolak Kijang

Jambi

Panjang

Cirebon

Benoa

Lembar

Pontianak

P e
HOLom\lovmwab—\ o |~ o o | Joo (v = Jlo o |~ o o (s o o |-

Samarinda

Tarakan

Kendari

»

Bau-bau

Pantoloan

Ternate

Manokwari

Biak

Merauke

> || |>|r

LA LALAL4

Tapaktuan

Kuala Tanjung

Lhokseumawe

Pekanbaru

Kuala Enok

Natuna

Muntok

Pangkal Balam

Tg. Pandan

Bengkulu

Cigading

Teaqal

Kalianget

Remarks

Meneng (Banyuwanai)

* marked station is the new station

ie.

Serang (*)

they were not listed up on t|

he existing

Kangean (*)

"221 stations"” list.

Bima

Ende
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Table 1.5.3. continuation

Class Name

A3
HF DSC

A2
MF DSC

Al

NAVTEX

Im

provement

VHF DSC |[nternationd

National

Separation

Relocation

HF Ared E/G

Antenna

v 19] Maumere

20| Kalabahi

211 ati ()

22| Ketapang

23| Sampit

24| Kumai

25| Batulicin

26| Pare-pare

27| Palopo

28] Luwuk

29| Poso

30| Toli-toli

31| Manado

32| Tahuna

33| Parigi

34] Kuandang

olofp]o

35| Tual

36] Morotai

[e]

37] Saumlaki

38] Sanana

>

39| Fak-fak

>

> | >

40] Amamapare

[e]

41) Sarmi

o | O

42] Agats

[Total Existing

12

30

30

N

Total Expansion (Urgent)

19

33

12

Total Expansion (Future)

10

15

Grand Total

12

59

78 4

12

Table 1.5.4. Implementation Costs for GMDSS and NAVTEX

Unit: Thousand US$

Expansion of
NAVTEX Total
Al and A2 areas
Urgent project 22,014 - 22,014
Additional project 19,866 2,888 22,754
Total 41,880 2,888 44,768
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Figure 1.5.4. GMDSS Coverage Area (A2, Urgent)
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Figure 1.5.5. GMDSS Coverage Area (A2, Long Term)
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Figure 1.5.6.

GMDSS Coverage Area (Al, Urgent)
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Figure 1.5.7. GMDSS Coverage Area (Al, Long Term)

9T-G-T

95°E 100°E 105°E 110°E 115°E 120°E 125°E 130°E | [135°E [140°E
Ej_ MAP OF INDONES A
'\ SCALE 1 : 22,000,000
Sy \\ e - COUNTRY BOUNDARY
o (&yRbang(2 \ ,u/_\ E
Lhpkseumawe(4A — U E
S Al SIA 4~ 4 7 '“t\\ 5°
@n?muna(m) e Dipaeons Pacific Ogean
; Tahunaf4A)
Tapaktan(4A) Q F Celebes Sea Sangihe
. 8";’"“ v r ﬁ,-"rarakan(a) <
Bunguran ! Manad(44) o Q%orotai
Is
Tg. Uban(3) \“_H_H«-QH o han Terndle(3 orotai(4A)
- N P ()
b) A
0 Pontianak(3) .- /“‘_‘“F‘“J NG(1) A Waigeo Supiori o°
Samarinda( igi
Biak(3
iRy ; KALIMANTAN o
a ( Balikpapan(2 Bl
S e ) f Sarmi(4n)
IK\PALEMBANG(l) alitung SThei Sinarn-a(4Al ~fak( JAYAPURA(L) L]
Pega ( Kulu(4A) dan(4A) Kumai(4A) K i@owani H @ ;{_f\‘ IRIAN JAYA
S Enggan L. oy AMBON(1) “—u—r.ér‘namapare(m) 5|
° ™ panjay( CM@R(- il 4 uton Taul(4A) 2? T
Cigading(4a] ( )o~e Tegal(4A) Baween Bau-baul3) Banda Sea Am§ gats(a) -
LEGEND Krakatg!  JAKARTACT ang(2) Ba)Kangean(New) Selayar E
%i ‘ F|ores Sea D
| | 3% HEADQUARTERS @W% QA\ T Kalahahi(4A) ée;a' vm A -
Ciladap(2 Mumere(4A) Salimlaki(4A) epor)
@) VHF (A1) Up to Short ae@ (3319(4 aaliLombOk omddo C?ﬂ&?h 1° @ G2 @raﬂ' foar <
Term gm Flores ; Leti(New) Arafurll Sea Merauke(3) ]
1 VHF (A1) After Short Term Serana(ew) Benda(3) embar A bo
T Tbv_Additional oroiect] - NS Lieustirly(2) J— —
Ingian Ocean |l g e
Raoti bt

95°E 100°E 105°E 110°E 115°E 120°E 125°E 130°E 135°E 140°E



LT-GT

Figure 1.5.8. National NAVTEX Coverage Area
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1.6. Indonesia Ship Reporting System
1.6.1. Introduction
“International Convention on Maritime Search and Rescue (SAR Convention)
1979” which has become effective since 1985, states in Chapter 6 (Ship Reporting
Systems);

“6.1.1 Parties should establish a ship reporting system for application
within any search and rescue region for which they are responsible,
where this is considered necessary to facilitate search and rescue
operations and is deemed practicable.” and

“6.1.3 Ship Reporting System should provide up-to-date information on

the movements of vessels in order, in the event of a distress incident:

(1) To reduce the interval between the loss of contact with a vessel and
the initiation of search and rescue operations in cases where no
distress signal has been received;

(2) To permit rapid determination of vessels which may be called upon
to provide assistance;

(3) To permit delineation of a search area of limited size in case the
position of a vessel in distress is unknown or uncertain; and

(4) To facilitate the provision of urgent medical assistance or advice to
vessels not carrying a doctor.”

In consequence, a Ship Reporting System provides up-to-date information on the
movements of vessels in order to give a quick and maximum assistance by
participating vessels to a vessel which may be in distress, and in order to
facilitate a quick SAR operation in case of missing of a participating vessel.

Figure 1.6.1. illustrates the concept of a Ship Reporting System and Figure 1.6.2.
shows the reporting manners of the System by an example of Japanese Ship
Reporting System (JASREP).

As Figure 1.6.3. shows a typical rescue flow in distress at sea, a Ship Reporting
System plays an important role in maritime search and rescue in conjunction
with distress and safety communication system by GMDSS.

Ship reporting systems are in these days used to provide data for many purposes,

not only search and rescue but also preventing marine pollution,
countermeasures for crimes at sea, etc.
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Figure 1.6.1. Concept of Ship Reporting System
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Figure 1.6.3. Typical Rescue Flow in Distress at Sea

Information to ' . '
Authorities Concerned Arrival at the Scene

Under these circumstances, International Maritime Organization (IMO) has
adopted Resolution A.851 (20) “General Principles for Ship Reporting Systems
and Ship Reporting Requirements, including Guidelines for Reporting Incidents
involving Dangerous Goods, Harmful Substances and/or Marine Pollutants” in
1997.

The Resolution A.851 (20) specifies;

(1) Types of Reports including General Report and Special Report,
(2) Standard Reporting Format and Procedures,

(3) Guidelines for Detailed Reporting Requirements, etc.

Appendix 1.6.1. shows Japanese Government is encouraging for expanded ship
reporting after the simultaneous multi-terrorism in the Unite States on 11
September 2001, considering that there will be threat to ships such as terrorism
and piracies.

.6.2. Expansion of Ship Reporting System in Asia-Pacific

AMVER (Automated Mutual-assistance VEssel Rescue system), the Ship
Reporting System of the United States has been operated since 1958, which has
made significant achievements in saving human lives making history in thisfield.

Thereafter, the System has been established in many countries, for Asia-Pacific

regions, AUSREP (Australia), JASREP (Japan), INSPIRES (India), STRAITREP
(The Strait of Malacca and Singapore), KOSREP (Korea) and CHISREP (China),
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have started and contributed greatly to maritime safety.

Service area of each Ship Reporting System in Asia-Pacific region is shown in
Figure 1.6.4.and the outline of each System isshowninTable 1.6.1.

Figure 1.6.4. Ship Reporting Systems in Asia -Pacific Region
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On the other hand, In 1999, the Experts Meeting on Ship Reporting Systems
hosted by Japan Coast Guard was held in Tokyo inviting the participants from
Asia-Pacific region countries: Australia, China, Indonesia, Korea, Malaysia,
Philippines, Russia, Singapore, United States and Japan.
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Table 1.6.1. Outline of Ship Reporting System of Each Country

JASREP AMVER KOSREP AUSREP CHISREP
Area to be covered North of 17°N All over the World. North of 30°N Refer to the figure. North of 9°N
est of 165°E South of 40°N West of 130°E

West of 135°E

Particinatina shins

IAll ships within the Area.
(\/ohintann

Ships of 1000GT or over
which navinates for 24
hours or more.

Passenaer ships enaaaed

in internatinnal navinatinn:
Carao ships of 300GT or
over.

Mandatorv for merchant
<chinsg nf Anistralian flan
and foreian ships navi-
aatina between ports of
Australia:

Other ships are recomm-

ended to particinate
while in the AUSREP
Area.

Chinese ships of 300GT

ar aver ennaned in inter-
national naviaation:
Chinese ships of 1600GT
or over:

Foreian ships departina
from and/or enterina into
Chinese ports:

Ships participatina volun-
tarilv.

Tvne of renart

[Sailina nlan
Pocitinn rennrt
Deviation report

Sailina nlan
Pongitinn rennrt
Deviation report

SKailina nlan
Pangitinn rennrt
Deviation report

SKailina nlan
Pogitinn rennrt
Deviation report

SKailina nlan
Pngitinn rennrt
Deviation report

Final reoort Arrival renort Final renort Final renort Final report.
and Danaerous aoods.
Harmful substances and
Marine pollutant reports
Reportina interval 24 hours Within 24 hours after 12 hours 24 hours 24 hours

departure. and there-
after everv 48 hoiire

Implementina [Janan Coast Guard USCG National Maritime Police Australian Maritime Chinese Maritime safetv
authoritv Aaencv Safetv Authoritv Administration
Remarks Linkina with AMVER. Linkina with JASREP and Linkina with AMVER.

Since 1985.

AUSREP.

Since 1958.

Since 1999.

Since 1972.

Since 2000.

1.6.3. Establishment of Indonesia Ship Reporting System
Recognizing that SAR Convention recommends the establishment of a Ship
Reporting System which greatly contributes to maritime search and rescue and
the prevention of marine pollution, and considering that Republic of Indonesia, as
a big maritime state in the world, has a vital responsibility for ensuring maritime

safety and protecting marine environment, Indonesia Ship Reporting System
should be planned and implemented as early as possible.

This System is recommended to introduce separately in two stages as follows:

[1st stage]
Existing DSC/NBDP at major coast stations (1%, 2d and 34 class) should be
utilized.

In addition, Automatic ldentification System (AlS), using VHF and to be
installed on vessels from 2002, should be introduced at the 1st and the 2nd class
coast stations in order to adopt an automatic position-detecting system.

[2nd stage]
The introduction of AIS using VHF should be expanded to the 3¢ class coast
stations.
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In Addition, a long range application of AIS which is now under technological
study at International Telecommunication Union (ITU), will be utilized.

1.6.4. Concept of Indonesia Ship Reporting System
Proposed framework of Indonesia Ship Reporting System is as follows:

(1) System’s Name
Indonesia Ship Reporting System is tentatively called INDOSREP.

(2) Area to be covered
Search and Rescue Region (SRR) will be suggested as a reporting area in
accordance with SAR Convention. Figure 1.6.5. shows the area of the
Indonesian SRR.

However this area is too complicated and does not seem to be practical for a
ship reporting system. Therefore, further study including negotiations with
neighboring countries is required to make a practical reporting area.

(3) Participating Ships
Basically, any kinds of vessels regardless of nationality are welcomed. Further
study for categories on participating ships, based on relevant various
regulations and current situation of maritime traffic, is required.

(4) Type of Report
The following reports are recommendable from the IMO Resolution A.851 (20):

General Reports;

Sailing plan (SP) for departure

Position report (PR) with necessary interval
Deviation report (DR) as needed

Final report (FR) on arrival at destination
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Figure 1.6.5.

Area of Ship Reporting System in Indonesia (for Example, by SRR)
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Special Reports;
Dangerous goods report (DG)
Harmful substances report (HS)
Marine pollutants report (MP)

(5) Reporting Interval

when an incident takes place
when an incident takes place

in the case of loss or likely loss
overboard of harmful substances

Basically within 24 hours. But further study, based on the features of an
archipelagic Indonesian waters and the current situation of maritime traffic, is

required.

(6) Implementing Authority

Director General of Sea Communication, Ministry of Communication

1.6.5. System Composition

System configuration of INDOSREP is shown in Figure 1.6.6.

Figure 1.6.6. System Configuration of INDOSREP
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Type of station and its given function as the node of INDOSREP are mentioned
below.

(1) Report Receiving Station
Report Receiving Station Receiving Station will be set up at the major coast
stations (1st, 2nd and 3 class) by the following two stages:

[1st Stage]
The Receiving Station receives reports from participating ships by;

HF DSC/NBDP : Ist and 2nd class stations,
MF DSC/NBDP : 1st, 2nd and 3rd class stations,
VHF AIS : 1st and 2nd class stations,

INMARSAT, e-mail, or other public networks.

The 3rd class station sends the reports to each Report Sub-Center.

[2nd Stage]
In addition to the above, VHF AIS will be expanded to the 3 class stations,
and a long range AIS will be introduced.

(2) Report Sub-Center
Report Sub-Center (Sub-Center) will be set up at the 1st and the 2 class coast
stations.

Sub-Center collects reports directly from participating ships or the 3t class
coast stations, and sends the data to Ship Reporting Center at Jakarta.

Sub-Center receives processed data from Ship Reporting Center and sends the
data to ADPEL and other SAR related organizations as needed.

(3) Ship Reporting Center
Ship Reporting Center (Center) will be set up at Jakarta, Tg. Priok. The Center
collects, processes,analyzes and stores various reports received from
Sub-Centers or directly from ships through INMARSAT and other public
networks.

Center sends the processed data to Sub-Centers, and to DGSC, ARMADA and
SAR related organizations as needed.
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(4) Network

Telecommunication network for the report transmission is as follows:

[1st Stage]
Center
Sub-Center

[2nd Stage]
Center
Sub-Center

Figure 1.6.7. and Table 1.6.2.

Sub-Center
3d class station

Sub-Center
3d class station
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Figure 1.6.7. Project Sites of Ship Reporting System
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Table 1.6.2. Establishment and Expansion Plan for Ship Reporting System

Name

Center

Sub-center

Controlling &
Monitoring

(A3) HF
DSC/NBDP

(A2) MF
DSC/NBDP

(A1) VHF
AlS

HF Long-
range AIS

INMARSAT
AlLS

Center (at Tg. Priok)

O

Monitor Room (at HQ)

(Monitoring)

Belawan

Dumai

[e]

Palembang

Jakarta

Surabava

Makasar

Bitung

Ambon

Jayapura
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=
N

Manokwari

18

Biak

-
[ ©

Merauke

oJojojojojofojojojo|]o

Tapaktuan

[e]

Kuala Taniung

Lhokseumawe

Pekanbaru

Kuala Enok

Natuna

Muntok

Pangkal Balam

© Jo N b o 1> o N =

Tg. Pandan

10

Benagkulu

11

Cigading

12

Teqgal

13

Kalianget

14

Meneng (Banyuwandi)

15

Serang ()

16

Kangean ()

17

Bima

18

Ende

ofjojlo|o

19

Maumere

20

Kalabahi

21

Lati ()

22

Ketapang

23

Sampit

ojojo |o

24

Kumai

25

Batulicin
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Table 1.6.2. continuation

Class

Name

Sub-

nter
Cente center

Controlling& | (A3) HF

Monitoring

DSC/NBDP.

(A2) MF
DSCNBDP

(A1) VHF
AlS

HF Long-
range AlS

INMARSAT
AlS

v

26

Pare-pare

27

Palopo

28

Luwuk

29

Paso

30

Toli-toli

31

Manado

32

Tahuna

o)

33

Pariai

34

Kuandana

35

Tual

36

Morotai

37

Saumlaki

38

Sanana

39

Eak-fak

40

Amamapare

41

Sarmi

42

Agats

(o} [o}y (o} [o}y (o} Ko} Koly o) (o)

Total Expansion (1st Stage)

49

18

Total Expansion (2nd Stage)

10

44

12

Grand Total

D9

62

12

Remarks
* marked station is the new station. i.e.. thev were not listed up on the existina "221 stations" list.

Note:

New 1st Stage

© New 2nd Stage

1.6.6. Implementation Schedule

1.6.7. Cost Estimate

Implementation schedule of INDOSREP is shownin Appendix 1.5.1

Implementation costs for establishment and expansion of INDOSREP are
estimated as shownin Table 1.6.3.

Table 1.6.3. Implementation Costs for Ship Reporting System

Unit: Thousand US$

Sub-Center d
Center (1=t 20 class) 3rd class Total
1st Stage 1,779 9,355 314 11,448
2nd Stage 1,224 1,386 3,812 6,422
Total 3,003 10,741 4,126 17,870
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1.7. Telecommunications System
1.7.1. Up-grading of Internal Communication Network
(1) DGSC'’s telecommunication link
(a) Links between Jakarta and district coastal stations
Existing communication means between DGSC’s headquarters/Jakarta
coastal radio station and district coastal stations is analog HF system. This
conventional analog HF system can deliver low speed (up to 100 bps) telex
signal and SSB voice signal only.

Quiality of the conventional HF system depends on condition of ionosphere of
which density and height vary from hour to hour and season to season. Then
even if an operator tries to select most suitable frequency at the moment,
keeping the quality is sometimes very difficult, and connection itself too.

Recent development in the field of information and telecommunication is
remarkable. The usage cost of public circuits is decreasing because of the
development of internet, VSAT, large capacity system of transmission means
and competition among the services providers. Digital HF system, using an
ionosphere analysis processor and an automatic link establishment (i.e.,
automatic frequency selection) function, is also developing. This system
enables the communication between coastal stations to be more reliable and
speedier (approximately 2,400 bps).

Figure 1.7.1. shows possible transmission means to connect the coastal
stations and local offices in the next era of DGSC.

Figure 1.7.1. AConceptof Internal Telecom System in the Next Era
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Selection of the system, i.e., which to be the main and which to be the back-up
for the link, has been examined in views of cost, reliability, security,
development schedule and so on.

Upon planning upgrading of network, the following matters should be taken
into consideration:

DGSC headquarters moved to present MOC building in 1997 and the
Message Center has been remained in the old building. It should be
re-established and modernized as an Information Center. The Center will
be established at Karijabad.

Some DGSC's regional offices are under discussion of autonomy policy in
Indonesia. Re-construction of district communication network for the
reorganized DGSC's regional offices should be considered.

The above upgraded network will be used also for data transmission on land
for Ship Reporting System.

(b)Links among local offices
DGSCs local offices (DISVAV, KANWIL, ADPEL, ARMADA, etc.) are
connected by UHF, VHF or Digital Radio Concentrator System (DRCS). And
in the offices, terminal equipment for the linking and HF/VHF console for
distant/ship communication are installed.

Those equipments have been furnished by SAR telecommunication project in
1991/1992. However most of the equipments have malfunctioned due to
operation and maintenance problems.

Basically, there are no trained telecommunication operator and/or engineer in
such local office. More simple communication means in operation are
required.

Recent IT provides a simple and low cost system to the market as already
described. This technology is recommended to applyto DGSC's local network.

An idea applying IT equipment to the local network is shown in Figure 1.7.1.
too. The area where a large number of offices exist will be connected by Local
Area  Network (LAN), and small number offices area by
Ether-network.

1-7-2



(2) Comparison of transmission means

Table 1.7.1.shows the features of the each transmission mean.

Table 1.7.1.Features of Each Transmission Mean

Cost Nationwide Quality Electrical | Security
Initial Running | Availability Reliability
Public Leased Very limited [ Very Up to major | Very good | Very good | Secured
Circuit expensive | city & town
Internet Very limited [ Cheep Up to major | Good Good & Not
city bad (**) secured
Satellite INMARSAT | Not so Expensive | Any where | Very good | Good Secured
expensive basically
Domestic Very limited [ Expensive [ Any where | Very good | Good Secured
Basically
DGSC’s Analog HF | Expensive | Free of Any where | Bad Bad Not
Own Circuit charge secured
Digital Expensive Free of Any where | Good Good Secured
HE(*) than analog | charge

Remarks (*): The Tx/Rx separation type will be appeared around the year 2006.
(**): It depends on the area, such as urban or rural.

Detail of cost comparison is shownin Table 1.7.2.

Table 1.7.2. Cost Comparison of Transmission Means
for Internal Telecom System

Provider or

System Name

Capacity or Speed

Cost

Initial

Running

Remarks

Public Circuit |Leased Circuit

PT. Telkom Tel line (3.1kHz) 26,000-52,000 $/month 500km or more

Internet

IndoSat Net 24-56kbps 0.4 $/hour There is a possibility to become

120 $/month-fixed 100 $/month by 8Mbps ADSL.

Telkomnet 24-36kbps 0.9 $/hour, 660 $/month
Satellite INMARSAT

Inmarsat Mini-M [Tel, Fax, Data 15,000 $/site |3.1 $/min, 136,152 $/month |in Pacific ocean

Inmarsat B Tel, Fax, Telex, 64kbps |45,000 $/site [6.7 $/min, 294,264 $/month |in Pacific ocean

Indonesian Domestic

Telkom 32kbps Lease 5,100 $/month 2 circuits lease

64kbps Lease 6,800 $/month 2 circuits lease

DGSC's Own  |Analog HF Tel, Telex 430,000 $/site 1Tx, 1Rx, Control system
Circuit Digital HF 2.4kbps 550,000 $/site 1Tx, 2Rx, Control system

Tx/Rx separate type may be

realized around the year 2006.

As shown in the cost comparison table, public (PT. Telkom) leased circuit is
extremely expensive. This circuit will be open to the market in the near future,
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then cost competition will be held between providers. However much cost
reduction will not be expectable.

Usually satellite system is used on-demand basis. Full time occupancy makes

high cost. Therefore when applying the satellite, communication method i.e.,
operation time between the coast stations shall be deeply considered and
sometimes be limited by traffic of the station (1st /2nd class or 3rd/4th class).

Internet services have already been deployed over the major cities in Indonesia
The services will be expanded to small cities and towns rapidly. And so many

government communications are using this internet including the information
system against piracy and armed robbery of DGSC. The services/system &
expected to give higher speed but lower cost.

(3) Improvement stages
Taking into account the above features and cost of transmission means,

improvement for Internal Communication Network of DGSC should be

promoted based on the following ideas:

Hybrid system combing existing means and newly developed ones

Implementation schedule by three stages

The improvement plan based on the above ideas is shown in Table 1.7.3.

Table 1.7.3.Improvement Stages for Internal Telecom System

First Period

Middle Period

Later Period

Main Link

Inter-city link (for 1st or 2nd class)

Internet/WAN

Internet/ WAN

Internet/ WAN

Inter-local link (for 3rd or 4th class)

(Existing) Analog HF

VSAT orDigital HF

Internet/WAN

Back-up Link

Inter-city link (for 1st or 2nd class)

(Existing) Analog HF

VSAT orDigital HF

VSAT

Inter-local link (for 3rd or 4th class)

(Existing) Analog HF

Analog HF

VSAT orDigital HF

Form of Station

All stations are independent.

All stations are independent.

Integrate 3rd/4th class to 1st or 2nd|
class.

Message/Data to be Delivered

SAR correspondences
Administrative information

Ship Reporting System Datg

& VHF AIS dataforlst/2nd das§q & AIS data for 1st/2nd/3rd class

SAR correspondences
Administrative information

Ship Reporting System Data

& Long range AIlS foristclasy

SAR correspondences
Administrative information

Ship Reporting System Data

& AIS data for 1st/2nd/3rd class

& Long range AIS for 1st class

Tx/Rx control & supervision signals
for 3rd/4th class
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At the 1st stage, Indonesia Ship Reporting System will be started. The data will
be transferred by internet because the real time AIS data are handled by 1% or
2d class coast station only.

At the 2 stage, 3" class’s AIS data and long range AlS data will be transferred
to 1st or 2 class station and Jakarta coast station. In this stage, VSAT and/or
Digital HF system shall be introduced in comparing with the leased cost of that
era.

At the 3¢ stage, 39 and 4" class stations will be integrated to 1¢ or 2 class
station. Toachieve the integration, higher speed and more reliable transmission
means are required, and this will be realized through a high speed internet or
VSAT system.

(4) Implementation schedule
The implementation schedule is shown in Appendix 1.5.1.

(5) Cost estimate
Implementation costs from the 1st stage to the 3 stage are estimated in Table

1.7.4.

Table 1.7.4. Improvement Cost for Internal Telecom System
Unit: Thousand US$

1st Stage -

2nd Stage 3,100

3rd Stage 1,800
Total 4,900

(6) Remarks
[Cancellation of Feasibility Study for Internal Communication Network]

At the meeting on Interim Report, Up-grading of Internal Communication
Network was selected as a Priority Project from the following reasons:

(@) The conventional HF system is too unstable to meet the recent DGSC's
requirements for advanced information.

(b) DGSC headquarters moved to present MOC building in 1997 and the
Message Center has been remained in the old building. It should be

1-7-5



re-established and modernized as an Information Center.

(c) Planned Indonesia Ship Reporting system requires up-grading
telecommunication system for data transmissions.

(d) The countermeasures against piracy and armed robbery requires the
prompt and simple telecommunication system between DGSC headquarters
and district offices.

(e) Some DGSC'’s regional offices are under discussion of autonomy policy in
Indonesia. Re-construction of district communication network for the
reorganized DGSC'’s regional offices should be considered.

However, as mentioned above, Internal Communication Network was
recommended to be made by the existing analog HF and/or internet system at
the 1st stage.

The internet has been started in the information system against piracy and
armed robbery, so called Maritime Safety Information System (MSIS) of DGSC
from November 2001, and planned to be utilized for data transmission of
Indonesia Ship Reporting System at the 1st stage.

Therefore JICA Study Team proposed to cancel Feasibility Study for Internal
Communication Network, and DGSC agreed it.

1.7.2. Integration of coastal Radio Stations
(1) General
DGSC has deployed 221 coastal radio stations throughout Indonesia with the
following classification:

Ist class 9 stations
2ndclass 8 stations
3rd class : 19 stations

4th class : 185 stations

These stations are operated individually because of the poor land
telecommunication network of DGSC at present.

To achieve more accurate and reliable operation of entire maritime safety
communication, it is desirable that a key coastal radio station remotely
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operates distant transmitters and receivers within its DISNAV area.

(2) Integration concept of coastal radio stations
The management of the 3 or 4t class station is done under the supervision of
the 1st or 2 class station in each DISNAYV area.

In the integration, the 1st and 2 class stations will take the position of the key
stations, then operate the 3¢ or 4t" class station's transmitters and receivers
using a remote control and supervisory equipment and new linking system.

As for linking system, higher speed and reliable transmission means are
required, and this will be realized by VSAT (Very Small Aperture Terminal).

Therefore, this integration should be implemented in conjunction with the 3¢
stage of the above“Up-grading of Internal Communication Network” project.

At present, number of DISNAV are 24, and number of the » and 2v¢ class
stations are 17, so seven (7) 3 class stations should be up-graded to the 1st or
2nd class stations prior to the integration.

Key stations and integrated stations after the integration will be as follows:
Key station . 24 stations
(1st and 2nd class) (one station in each DISNAV)

Integrated station : 54 stations
(3@ and 4th class) (stations in charge of maritime safety
communication)

(3) Implementation schedule
The implementation schedule is shown in Appendix 1.5.1.

(4) Cost Estimate
Implementation costs for the integration of 3 and 4t class stations are
estimatedasUS$ 30,000,000.

1.7.3. Up-grading of DGSC Ship’'s Telecommunication Equipment
(1) General

Maritime telecommunication at present is based on analog technology. In order

to provide the new services such as e-mail and internet access, digital maritime
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telecommunication system is being discussed at the International
Telecommunication Union (ITU).

After the conclusion be issued at ITU, telecommunication system of DGSC
ships should be up-graded.

(2) Up-grading of DGSC ship’s telecommunication equipment
DGSC has two categories of ships;
Patrol ships belonging to GAMAT, and
Aids to navigation ships belonging to NAVIGASI.

Ships of both categories are classified into 5 classes, the 1st of the biggest to the
5th of the smallest. Numbers of ships are as follows:

GAMAT Ships NAVIGASI Ships

Class 0 24
Class 9 10
Class 14 41
Class 38 5
Class 68

At the up-grading of telecommunication equipment;

(@) Class and  will be installed with a long range communication system
at the 1st stage,,

(b) Class and will be installed with a middle range communication
system at the 2 stage, and

(c) Class can communicate by portable type equipment.

(3) Implementation schedule
The implementation schedule is shown in Appendix 1.5.1.

(4) Cost estimate

Up-grading costs for ship’s telecommunication equipment are estimated in
Table 1.7.5.
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Table 1.7.5. Up-grading Cost for Ship’s Telecom Equipment

Unit: Thousand US$

1st Stage 8,600
2nd Stage 9,800
Total 18,400

1.7.4. Replacement and Improvement of aged Equipment/Facilities
DGSC has deployed 221 coast stations throughout Indonesia and owns a number
of equipment/facilities.

Many equipment and facilities were modernized by the Maritime
Telecommunication System Projects Phase- , and , nevertheless there still
remain problems such as aging of equipment/facilities and on environment of
radio wave. Most of the problems are serious, then these are to be solved urgently
in order to cope with the current maritime telecommunication needs, such as

GMDSS.

(1) Improvement of coast stations for enabling them to cover GMDSS
The following improvement for coast stations should be executed urgently in
synchronization with the project of GMDSS expansion:

(a) Separation of transmitting and receiving station
Although Teluk Bayur (2nd) and Benoa (3™) stations are located at key spots
for maritime safety and has many links with other lower class coast stations,
both stations have been operated at a single site where the transmitters and
receivers are collocated.

These stations should be separated into transmitting and receiving sites. In
addition, Benoa station should be classified as the 2nd class station.

(b) Improvement of environment for coast stations
In Surabaya (1¢) and Makassar (1st) coast stations, noises caused by city
activities are very big, these are unsuitable for the environment of receiving
stations. Furthermore, the transmitting and receiving sites of Surabaya and
Makassar stations are too limited in space to ensure the antenna system of
the 1st class station.
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Both for Surabaya and Makassar stations, the transmitting (Tx) station
should be moved to new site, and new receiving (Rx) station should occupy
the existing TX station site.

(c) Improvement of VHF coverage
Dumai station (1st class) cannot communicate with the vessels passing the
Strait of Malacca by VHF because of a big Rupat island exists in front of
Dumai port.

Samarinda station (3 class) is located about 30 km upriver from the sea and
VHF radio wave cannot reach to the coastal line.

These VHF coverages of Dumai and Samarinda coast stations should be
expanded.

(d) Improvement of engine-generators
Most engine-generators of the 1st and 2 class coast stations are very old and
no spare parts are available at the station or market.

A set of engine-generator with automatic start/stop function should be
provided in each of Tx and Rx stations at the  and 29 class stations in
substitute for old ones.

(e) Replacement of old antennas
Most antennas at the 1t and 2 class coast stations have been installed in
the old days, and such antennas should be replaced as soon as possible.

(2) Replacement of aged equipment
The lifetime of telecommunication equipment expires 15 years generally. After
15 years, the provision of spares from the manufacturers is also very difficult.

From that, the equipment installed at Phase and Project should be
replaced or updated in certain time.

(3) Implementation schedule
Three (3) stages are considered.
1st stage : Improvement of coast stations for enabling them to cover
GMDSS
2 stage : Replacement of equipment installed by Phase and
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3rd stage : Replacement of equipment installed by Phase
Implementation schedules for the above stages are showninAppendix 1.5.1.

(4) Cost estimate
Costs for replacement and improvement of aged equipment/facilities are

estimated in Table 1.7.6.

Table 1.7.6. Cost for Improvement of Equipment

Unit: Thousand US$

1st Stage 17,787
2nd Stage 20,000
3rd Stage 20,000

Total 57,787
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1.8. Master Plans summarized
The Master Plans up to year 2020 is divided into two fields, one is aids to
navigation and another is telecommunications system.

The field of aids to navigation consists of four (4) kinds of Master Plan that are
“Visual Aids to Navigation”, “Radio Aids to Navigation”, “Supporting Facilities”
and “VTS system”, and those project costs are estimated at US$101.843,38.122,
211.024 and 28.049 million respectively. The total estimated cost for aids to
navigation field is US$379.038 million.

Another field of telecommunications system consists of three (3) kinds of Master
Plan that are “GMDSS”, “Ship Reporting System” and ‘Telecommunications
System”, and those project costs are estimated at US$44.768, 17.870 and 111.087
million respectively. The total estimated cost for telecommunications system field
isUS$173.725 million.

The grand total of estimated project costs for the Master Plans up to year 2020 is
US$552.763 million.

The Master Plans summarized with implementation schedule and estimated
project costs are shown in Table 1.8.1.

The location map of aids to navigation field on the Master Plans up to year 2020

is shown in Figure 1.8.1. and that of telecommunications system is shown in
Figure 1.8.2.
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Table 1.8.1. Implementation Schedule and Estimated Cost
for Master Plans up to Year 2020

Unit: Million US$

Items

2002]

2003]2004

2005] 2006

2007] 2008

2009

2010} 2011J2012| 2013] 2014|2015] 2016} 2017|2018} 2019}2020

Cost
(Million.US$)

Aids to Navigation

Visual Aids
to
Navigation

Rehabi litation and
Improvement (Light
House:35, Light
Beacon:231, Light Bouy:61)

New Development (Light
House :91, Light
Beacon:322, Light
Buoy:350)

101.843

Radio Aids
to
Navigation

New Development (DGPS
Station:15, Monitoring
Center:1)

32.100]

Rehabi litation and
Improvement(Radar Beacon
Stations: 50)

6.022

3812

Supporting
Facilities

Vessels: Development 35,
Rehabi litation 33

190.259

Development (Improvement)
Buoy Bases:15(9), Open
Strage:20(3), Workshop:0(15),
Storage 4(0), Jetty:10(4)

20.765]

211024

VTS
System

New Development Main
Center:1, Sub Center:2,
Remote Site:16)

28.049

Aids to Navigation Sub Total

379.038

Telecommunications System

i

i

GMDSS

Installation of MF DSC for
Sea Area A2 29

Installation of VHF DSC for
Sea Area Al (48

41.880

Installation of National
NAVTEX 5

2.888

44768

Ship
Reporting
System

Installation of Report

Receiving Stations in

existing Coast Stations
44

4.126

Installation of Report Sub-
Centers 18 in existing
Coast Stations

10.741

Installation of Ship
Reporting Center in Jakarta
Coast Station 1)

3.003

17.87

Telecomm.
System

Up-grading of Internal
Communication Network

4.900]

Integration of Coast
Stations

30.000]

Up-grading of Radio
Equipment for DGSC's Fleet

18.400

Replacement and
Improvement of aged

Equipment and Facilities

57.787|

111087

C— Implementation without Cost

Implementation with Cost
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Telecommunications System Sub Total

173.725

Master Plans Total Cost
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Figure 1.8.1. Location Map of Aids to Navigation Field on Master Plans up to Year 2020
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Figure 1.8.2. Location Map of Telecommunication System Field on Proposed Priority
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CHPTER 2.
SHORT TERM PLANS UP TO YEAR 2007

2.1. Visual Aids to Navigation

The sites in Short-term Plan for visual aids to navigation is selected from

Master Plan. Total number of each visual aids to navigation is shown in Table
2.1.1.

Rehabilitation means to restore original condition and improvement means to
raise the functions of existing visual aids to navigation, and the both start with
the development plan simultaneously.

Table 2.1.1 Total Number of Visual Aids to Navigation
for Short Term Plan

Development Rehabilitation and
improvement
Lighthouse 18 units 35 units
Light beacons 61 units 176 units
Light buoy 125 units 61 units

(1) Rehabilitation and Improvement Plan
Lighthouses and Light beacons for rehabilitation and improvement plan were
selected considering following aspect in Master plan;
- Operation status,
- Lantern condition,
- Power supply conditions,
- Structure condition.

Lighthouses and Light beacons for rehabilitation and improvement are shown
in Appendix 1.1.1 (Short-term Plan is the same as Master Plan) and Appendix
2.1.1 respectively as the Short-term Plan.

The locations of lighthouses and light beacons for rehabilitation and
improvement are shown in Figure 2.1.1 andFigure 2.1.2

Light buoys for rehabilitation are the same as Master Plan, that is all buoys

were included in the Short-term plan, whose bodies were damaged and shown
inAppendix 1.1.3.
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(2) Development Plan
Lighthouses and Light beacons for short plan were selected considering
following aspect in Master Plan
- Sea lane
- Traffic route
- Dangers on route
- Marine casualty
Criteria of selection is the condition shown in Table 2.1.2 and the priority of
development of lighthouse and light beacon shown in Appendix 11.4 and
Appendix 1.1.5.

Light buoy for short plan is allocated to main ports in SISTRANAS.

Table 2.1.2. Condition of Short Plan for Lighthouse and Light Beacons

Condition of Short Term Plan

Lighthouse

1|First Total score is more than 30

| 2|Second 1|Item of Sea-lane is scored more than 2.5 points
Item of Traffic route is scored 10 points

and

2|Second 2| Item of Dangers is scored 10 points

or

Item of Marine casualty is scored 10 points

Light beacon
1| First Total score is more than 30

2| Second 1] Item of Sea-lane is scored more than 2.5 points
Item of Dangers is scored 10points

or

2| Second 2| Item of Marine casualty is scored 10points

or

Traffic route is scored 10points

Lighthouse to be developed in Short-term Plan is shown inAppendix 2.1.2.
And light beacon to be developed for Short-term Plan is shown
inAppendix 2.1.3.

The locations of lighthouses and light beacons for development in Short-term
Plan are shownin Figure 2.1.3 andFigure 2.1.4. respectively.
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(3) Implementation Schedule

Implementation schedule of Short-term Plan is shown in Table 2.1.3.

Table 2.1.3. Implementation Schedule of Short Term Plan

Master Plan

Type of Phase Unit

VATN 01]02]03J04]05]06]07]08]|09] 10

Light. | Phaset | 21 —

house | o se2 | 14 h
Rehabili -
ton | Lignt | Pheset | 131 | | pmmmm—" | | |

Bacon | oy sen | 45 #

Buov

Light. | Phaset | 8 H

house | opacer | 10 E—
ment Light Phasel 33

Bacon | o se2 | 28 H

Buoy

(4) Cost Estimate

The cost required for Short-term Plan of visual aids to navigation is shown in

Table 2.1.4.

There are included cost of rehabilitation for visual aids to navigation.

Table 2.1.4 Total Project Cost for Short Term Plan

Unit: Thousand US$

Phase 1 Phase 2 Total
A.. Equipment supply 12,955 7,902 20,857
B. Civil and houseing works 3,138 1,646 4,784
C. Instalation works 1,248 679| 1,927
D. Transportation 433 266| 699
E.. Consulting Services 1,777 1,050 2,827
Sub-total 19,551 11,543 31,094
Contigency (5%) 978 577 1,555
Total 20,529 12,120 32,649
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Figure 2.1.1. Location Map of Rehabilitation

and Improvement of Lighthouses in Short T erm Plan
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Figure 2.1.3. Location Map of Development of Lighthouses in Short Term Plan
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Figurer. 2.1.4. Location Map of Development of Light Beacons in Short Term Plan
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2.2. DGPS
2.2.1. Selection of Locations of DGPS Stations for Short Term Plan
The project sites for Short Term Plan should be selected among the fifteen
(15) proposed DGPS stations with priority specified in Master Plan up to
2020.

When the project sites are selected for the Short Term Plan, designated three
(3) sea lanes in archipelagic waters for passage of foreign ships on

international voyage must be considered as policy of GOI.

As the first stage of selection, the locations of proposed DGPS stations were
selected from fifteen (15) locations specified in the Master Plan.

The locations of proposed DGPS stations that cover the sea lanes are eight (8)
locations as shown in Table 2.2.1.

Table 2.2.1. Locations of Proposed DGPS Station around Sea lanes

NO NAME CLASS | LATITUDE |LONGUITUDE| No. of Sea-lane
6 Jakarta | 06-07-28S 106-51-16E 1
9 Benoa 11 08-77-70S 115-12-32E 2

10 Kupang 1 10-12-49S 123-37-05E 3

11 Pontianak 11 00-01-26S 109-19-06E 1

13 Balikpapan 1 01-16-02S 116-49-37E 2

15 Makassar | 05-06-34S 119-26-22E 2

18 Bitung I 01-27-03N 125-11-03E 3

19 Ambon | 03-41-57S 128-10-40E 3

As the second stage of selection, the locations of the Short Term Plan were
further extracted from eight (8) proposed DGPS stations that cover the
seawaters of three (3) sea lanes.

The selection of locations for the Short Term Plan must be considered the
following Point:

Priority of sea lane specified by GOI

Priority of sea lane based on traffic density and needs

a. Priority specified by GOI
The priority specified by GOI is as follows:

Priority 1 Sea Lane
Priority 2 Sea Lane
Priority 3 Sea Lane
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b. Priority of sea lane based on traffic density and needs
Based on the result of density survey and survey of GPS needs including
DGPS described inVolume 1, Chapter 2 and Chapter 6 respectively, the
priority of sea lane based on the traffic density and needs is judged as
follows:

- As a result of the traffic density survey by the JICA Study Team, the
density of ships per day on the Sea Lane , and becomes low
from Sea Lane  to in order.

- As a result of the survey of GPS needs including DGPS, same result
was obtained from respondents of questionnaires.

That is;
Priority 1 Sea Lane
Priority 2 Sea Lane
Priority 3 Sea Lane

Other necessary consideration
There are Jawa Sea between the Sea Lane  and Sea Lane
Jawa Sea has the waters where there are many traffic routes and tankers,
passenger ships, container ships and so forth that are crossing from north
to south and east to west, vice versa.
Jawa Sea is a important waters to connect major islands each other such as
Jawa, Kalimantan, Sulawesi and Sumatera.

Therefore, the locations of proposed DGPS stations for the Short Term Plan
were furthermore extracted from eight (8) proposed DGPS stations that

cover three (3) sea lanes.

The locations that cover sea lanes of priority 1 and priority 2 are shown in
Table 2.2.2.

Table 2.2.2. Locations of Priority 1 and Priority 2

NO NAME CLASS| LATITUDE |[LONGUITUDE|] No. of Sea-lane
6 Jakarta | 06-07-28S 106-51-16E 1
9 Benoa 11 08-77-70S 115-12-32E 2

11 Pontianak 11 00-01-26S 109-19-06E 1

13 Balikpapan 1 01-16-02S 116-49-37E 2

15 Makassar | 05-06-34S 119-26-22E 2
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On the other hand, the priority of each location specified in the Master Plan

based on the evaluation of waters covered by the proposed DGPS stations is
showninTable 2.2.3.

Table 2.2.3. Priority of each Location in the Master Plan

NO NAME CLASS | LATITUDE |LONGUITUDE I'Driority
6 Jakarta I 06-07-28S 106-51-16E 1
9 Benoa 11 08-77-70S 115-12-32E 4

11 Pontianak 11 00-01-26S 109-19-06E 7

13 Balikpapan 1 01-16-02S 116-49-37E 6

15 Makassar | 05-06-34S 119-26-22E 2

As the final stage of selection, the locations of proposed DGPS stations

for the Short Term Plan, the following criteria must be considered:
Importance of the waters such as narrow entrance having many national
ships crossing strategic sea lane

- Priority given to the proposed DGPS stations as a result of evaluation in

the Master Plan

The narrow entrances having many rational ships crossing strategic sea
lane are Sunda Strait and Lombok Strait. The locations of proposed DGPS
stations that cover such narrow entrance are No. 6 Jakarta and No. 9

Benoa.

The proposed No.15 Makassar DGPS station is located at a important
position as a junction port between Eastern Indonesia and Western

Indonesia. Its priority specified in the Master Plan is priority 2.

Three (3) locations of proposed DGPS stations are finally selected for the
Short Term Plan as shown in Table 2.2.4.

Table 2.2.4. Locations for the Short Term Plan

NO NAME CLASS| LATITUDE |[LONGUITUDE Priority
6 Jakarta I 06-07-08S 106-51-47E 1
9 Benoa 1l 08-44-35S 115-12-32E 4

15 Makassar | 05-06-34S 119-26-31E 2
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Figure 2.2.1 Service Coverage of Proposed DGPS Stations
in Short Term Plan
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The three (3) DGPS stations proposed in the Short Term Plan mainly cover
the following waters:
Jakarta DGPS Station
- Sunda Strait,
- About 290 nautical miles from the end of south entrance of Sea Lane
- Pulau-Pulau Seribu
Benoa DGPS Station
- Lombok Strait
- South entrance of Sea Lane
- About 160 nautical miles from the end of south entrance of Sea Lane
- Pulau-Pulau Kagean
Makassar DGPS Station
- Three (3) approach channels to Makassar Port
- About 240 nautical miles of the middle of Sea Lane
- Pulau-Pulau Sangkarang and Pulau-Pulau Kalkalkuang

To manage and maintain accuracy of GPS and its related facilities, DGPS
Managing Group will be established in Jakarta. This Managing Group will
be established in Directorate of Navigation of DGSC before the project is

started.
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The DGPS Managing Group should have all responsibilities on the
management and maintenance of all DGPS to be established in Indonesia.

2.2.2. Implementation Schedule of DGPS Stations for Short Term Plan
Implementation schedule of Short Term Plan for DGPS Stations is shown in
Table 2.2.5.

Table 2.2.5. DGPS Implementation Schedule

Site Site Name Year

No. 2001 {2002 2003 2004 |2005 |2006 [2007 {2008 |2009 [2015
06 JJakakarta : :

09 ]Benoa : ,

15 |Mmakassar : :

2.2.3. Cost Estimate for Short Term Plan
The estimated project cost for the Short Term Plan isshownin Table 2.2.6.

Table 2.2.6. Project Cost for Short Term Plan
Unit: Thousand US$

Phase I
Description

1. Procurement Cost 3,879
2. Installation and setup 404
3. Spare Parts 465
4. Civil and Housing Works 59
5. Training 92 |
6. Ocean Transportion 78
7. Consultant Fee 402
8. Sub-total 5,379
9. Contingency (5%) 269

Total 5,648
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2.3. Supporting Facilities for Aids to Navigation
The short-term plans of the supporting facilities for visual aids to navigation service
up to the year of 2007 are made under the consideration of improvement and
development plan of visual aids to navigation.

For the selection of the development and improvement, the followings are
considered:

- Services loads for the aids to navigation services

- Increasing of number of the aids to navigation

- Conditions of mission given to the vessel

- Age, Technical condition and scrap plan of vessel

- Space and storage the buoy body and mooring equipment

- Degrading ratio of the workshop equipment

- Development of Eastern Indonesia

2.3.1 Vessels for Aids to Navigation Services
At present, age of vessels for aids to navigation service are as shown in Table

2.3.1.

Table 2.3.1. Age of Vessels for Aids to Navigation Services

Vessels Age At Present
0-15 Years 15
16-25 Years 7
26-35 Years 25
36-40 Years 8
More than 40 Years 20
Total 75

As mentioned in Section 1.3. of Part 1-Chapter 1, when DISNAVSs or Sub DISNAVs
intend to send vessels to visit the site according to the indicated new intervals of
visit for maintenance, some of DISNAVs will realize the shortage of vessels.
Therefore, rehabilitation of overage vessels to prolong the life and reassignment of
vessels will be needed.

Vessels need to be rehabilitated up to year of 2015 are six (6) Buoy Tenders,
nineteen (19) Aids Tenders, seven (7) Inspection Boats and one (1) Survey Vessel,
these are thirty-three (33) in total. It is considered that some DISNAVs still feel
the shortage of vessels. In such a case, other type of vessels will be able to cover
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the shortage of vessels.

Anyway, by the scrapping of overage vessels and increase of aids to navigation
facilities, it is estimated that the shortage of vessels up to the year of 2015 will be
reached to nineteen (19). They are three (3) Buoy Tenders, six (6) Aids Tenders
and ten (10) Inspection Boats, and they must be built within this period. The
implementation schedule for vessels is shownin Table 2.3.2.
DISNAV Ambon has a vast responsibility area for operation and maintenance of

aids to navigation. So, one (1) multipurpose vessel that is buoy tender, is required
in order to maintain and operate efficiently.

Table 2.3.2. Implementation Schedule for Vesselsin Short Term Plan

Nr 2003|2004|2005(2006{2007[2008| 2009|2010/ 2011|2012 tsoligl Total
1 Survey Vessel 0
2 Buoy Tender | \/csSels 6
2 vessels | —
3 Aids Tender [ |
c (1) Class | #3 vessels
2 (2) Class I 1 vesse| | 19
e (3) Class |1l | S———/ \/cssels
= 32
5 6 vesse|s |
S (4) Class IV |—— \/csse|
x 4 Inspection Boat |
(1) Class Il | 3 \/cssels
2 vessels | —— 7
(2) Class IV |jeeee———1 \cssels
1 vesse | | —
1 Buoy Tender | 3 \/cSSels
= | °
g 2 Aids Tender | —— | \/essels
g 2 vessels [ —————— 6 | 19
2 I
® .
o) 3 Inspection Boat 10 vessels | 10

Estimated project cost for vessels to be rehabilitated and developed in the Short
Term Plan is shownin Table 2.3.3.



Table 2.3.3. Cost Estimation of Vessels to be rehabilitated and developed in
Short Term Plan

Unit: Thousand US$

No. Item |  pPahsel | Pahse 11 | Total
1 Rehabilitation
(1) Survey Vessel 0
(2) Buoy Tender 3,000 1,972 4,972
(3) Aids Tender 4,140 2,642 6,782
(4) Inspection Boat 840 828 1,668
(5) Consulting Fee 159 108 267
Sub-total of 1 8,139 5,550 13,689
2 Development
(1) Buoy Tender 29,076 0 29,076
(2) Aids Tender 21,080 11,636 32,716
(3) Inspection Boat 0 21,530 21,530
(4) Consulting Fee 1,504 994 2,498
Sub-total of 2 51,660 34,160 85,820
3 Total of 1. & 2. 59,799 39,710 99,509
4 Contingency 2,989 1,985 4,974
Grand Total 62,788 41,695 104,483

2.3.2. Buoy Base and Workshop
The buoy base and workshop The standard area plan for the workshop and buoy
base up to the year of 2020 is shown in Table 2.3.4. in accordance with the
management load of aids to navigation service at the target year of 2020.

Table 2.3.4. Standards for Facilities of Workshops and Buoy Bases

N DISNAV | DISNAV |1/ Sub
No. Name of Facility DISNAV
Class |

Class Il
1 Buoy Base 3000 1000
Open storage 200 100
3 Workshop * 1000 600
4 Storage 1000 500

6 80m 60m

Note: * outline of workshop equipment is shown in Master PlanTable 1.3.15.

The following locations are selected for the improvement and development project
in the Short Term Plan from the Master Plan:
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(1) Buoy base
1)Buoy bases to be improved
1)-1 Buoy bases

DISNAYV Tg. Priok (Class I) (Rising ground level(GL))
Sub DISNAYV Cilacap (Class I1) (Enlargement)
DISNAV Samarinda (Class I) (Enlargement)
DISNAYV Sorong (Class I) (Enlargement)

1)-2 Open storage
DISNAYV Tg. Priok (Class I) (Enlargement and rising GL)
DISNAYV Sorong (Class I) (Enlargement)

2)Buoy bases to be developed
2)-1 Buoy base

DISNAYV Tg. Pinang (Class 1)
DISNAYV Semarang (Class 1)
DISNAYV Benoa (Class 1)
Sub DISNAYV Pontianak (Class 1)
DISNAV Ambon (Class I)
DISNAYV Jayapura (Class 1)
2)-2 Open storage
DISNAYV Belawan (Class 1)
DISNAYV Tg. Pinang (Class 1)
DISNAYV TIk. Bayur (Class 1)
DISNAYV Palembang (Class 1)
DISNAYV Semarang (Class 1)
DISNAYV Benoa (Class 1)
Sub DISNAYV Kendari (Class 1)
DISNAV Makassar (Class I)
DISNAYV Kupang (Class 1)
DISNAYV Jayapura (Class 1)
(2) Workshop, and its storage
1)Workshop
DISNAYV Dumai (Class I)
DISNAYV Palembang (Class 1)
DISNAYV Surabaya (Class I)
DISNAV Samarinda (Class I)
DISNAYV Jayapura (Class 1)
Sub DISNAV Merauke (Class 1)
BTKP (BTKP)

Standard of workshop equipment for each DISNAV/Sub DISNAYV is shown in
Table 1.3.15 of Chapter 1.3, Volume 1I.
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2) Storage
Storage house should be developed to following offices up to the year of 2020:

DISNAYV Tg. Pinang (Class I)
DISNAYV Benoa (Class 1)
Sub DISNAV Kendari (Class 1)
DISNAV Ambon (Class I)
(3) Jetty
1)Jetty to be developed
DISNAYV Banjarmasin (Class 1)
2)Jetty to be improved
DISNAV Dumai (Class I)
DISNAYV Palembang (Class 1)
Sub DISNAYV Cilacap (Class 1)
DISNAYV Samarinda (Class 1)

Further study must be required for jetty prior to commencement of the project.

Implementation schedule for the project of improvement and development of
buoy base and workshop in the Short Term Plan is showninTable 2.3.5.

Table 2.3.5. Implementation Schedule for Buoy Base and Workshop Including
Associated Facilities

Year] 2002] 2003] 2004 2005| 2006] 2007] 2008] 2009] 2010} 2011
3
« |Buoy Base (6) 3 ——————
S
c 5 —————
& | Open Storage (10) 5#
°
z 2 ——————
Q [Storage (4) 2 ——————
| Loenv ) 1 j——
2 ——————
— |Buoy Base (4) h
< 2
£ |Open Storage (2) | ——
> 3 ———
2 |workshop (7)
a | ——————
S
= 2 ——————
Jetty (4) | | | 2| I |
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Estimated cost for the improvement and development of buoy base and
workshop is shownin Table 2.3.6.

Table 2.3.6. Estimated Cost for Improvement and Development

of Buoy Base and Workshop
Unit: Thousand US$

Phase I 1 Total

A. Equipment 3,331 4,006 7,337
supply

B. Civil and 278 378 656

housing works

C. Installation 221 284 505
works

D. Transportation 89 95 184

Consulting Fee 212 279 491

Total 4,131 5,042 9,173

Fiscal Contingency 207 252 459

Grand Total 4,338 5,294 9,632
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2.4. VTS System
2.4.1. General
Seventeen (17) sites are specified as project sites for Master Plan in Chapter
1.4 . List of project sites for Mater Plan is shown as Table 2.4.1. (1).
Table 2.4.1. (1) List of Project Site for Master Plan

No. | Category of station Type of station Q'ty | Name of Project site

1. | Main Center Main Center 1 Jakarta

2. | Sub Center Sub Center 2 Sunda and Lombok Strait

3. | Radar and AIS remote | Remote station 2 Merak, Tanglad

station

4. | AIS remote station 12 Tanjung Lesung, Surutu, Natuna,
Kalukalukuang, Buttu Tuopoang,
Buttu Salome, Alor, Romang, Molu,
Sulabes, Mayu and Maru.

To formulate VTS System for Short Term Plan, we must select project site and

decide Main/Sub Center to control the selected project sites. To select project
site, the following items must be considered deeply:
Importance of sea area such as entry/exit area of sea lane having many

national ships crossing strategic sea lane,
- Steadiness to formulate VTS System and expansibility in future for the time
being,
- Usefulness for safety navigation, surveillance of sea lane and especially
usefulness as training center for operators of VTS,
- Position of GOI that designated three (3) sea lanes in archipelagic waters for

passage of foreign vessels on international voyage.

2.4.2. Selection of Project Sites
(1) Evaluation of site status for project sites of remote station.
The project site for Short Term Plan is chosen from fourteen- (14) project

sites specified as Master Plan.

All project sites of Master Plan are

evaluated upon some aspects specified as follows:
- Aspect of strategy,

- Aspect of navigational hazard,

- Aspect of environmental situation,

- Aspect of traffic density and patters,
- Aspect of relation with existing VTS,

- Aspect of volume of passenger,

- Aspect of priority specified by GOI.

Evaluation criteria are provided to evaluate status of project sites and
shownas Table 2.4.2. (1).
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Table 2.4.2. (1) Evaluation Criteria for Project Site (1)

No. | Item Evaluation point
5 4 3 1

1. Aspect of Entrance of sea lane Others
strategic

2 Aspect of Dangerous sea area There is hazard No hazard for
navigational for navigation along sea lane navigation
hazard

3 Aspect of There is sea area to There is sea area
environmental be protected or cause to be protected
situation of contamination such from

as chemical plant, Oil contamination.
terminal and others.

4 Aspect of traffic Sea area where sea Sea area There is sea area There is sea
density and lane is crossed with where is where vessels are area where
patters ferry route and crossed by navigating. few vessel is

density of traffic is ferry route. navigating.
high

5 Aspect of relation | Sea area where is Sea area where is
with existing VTS | covered by existing not covered by

VTMS. existing VTMS.

6 Aspect of volume | Sea area where a lot | Sea area Sea area where Sea area

of passenger of passenger is where many passenger is where few
passing. passenger is passing. passenger is
passing. passing.

7 Aspect of priority | Sea Lane Sea Lane Sea Lane

specified by GOI

Fourteen (14) project sites are evaluated based on evaluation criteria shown as
Table 2.4.2. (1) and evaluation result is shownin Table 1.4.2. (2) .
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Table 2.4.2. (2) Evaluation Sheet for Each Project Site
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11 |Tanjung Lesung Sunda Strait Area | 1 5 1 4 5 5 1 5 26 3
12 [Merak Sunda Strait Area | 1 1 3 3 5 5 5 5 5 31 1
13 |sarutu Island Kalimata Strait Area | 1 3 3 3 4 5 1 5 24 5
14 |Natuna Island Natuna Area I 1 5 3 3 3 5 1 5 25 4
21 |Tanglad Lombok Strait Area 1 1 1 5 1 5 4 5 3 4 27 2
22 |Kalukalukuang Island South Makassar Area 1 1 3 3 3 3 5 1 4 22 6
23 |Buttu Tuopoang Central Makassar Area 1 1 3 1 3 3 5 1 4 20 8
24 |Buttu Salome North Makassar Area 1l 1 5 1 3 3 5 1 4 22 6
31 |Alor Island Ombai Strait 11 1 5 1 3 3 5 1 3 21 7
32 |Pulau Reong Romang Strait Area i 1 3 1 3 1 5 1 3 17 10
33 |Molu Island Banda Sea Area 11 1 5 1 3 1 5 1 3 19 9
34 |Sulabes Island Banda sea Area i 1 3 1 3 3 5 1 3 19 9
35 |Maju Island Moluca Sea Area 1 1 3 1 3 3 5 1 3 19 9
36 |Maru Island Pulau Maru Sea Area 11 1 5 1 3 1 5 1 3 19 9




(2) Project sites of remote station for Short Term Plan

Point is given to each project site in Table 2.4.2. (2).
project site is derived from evaluation result. The five (5) project sites

having high priority are listedin Table 2.4.2. (3).
Table 2.4.2. (3) Result of Evaluation (1)

The priority of each

Level of Priority Name of project site Remarks
1. Merak West Jawa
2. Tanglad Nusa Pedia Island
3. Tanjung Lesung South-west Jawa
4. Natuna Island South China Sea
5. Sarutu Island Kalimata Strait

Comment for each project site is given as follows:

Merak specified as priority No.1 is along Sunda Strait that is one of the
most important sea areas for Indonesia. This project site is also useful to
monitor vessels that will navigate into Sea Lane

Tanglad specified as priority No.2 is along Lombok Strait that is one of
most important sea areas for Indonesia. This project site is also useful to
monitor vessels that will navigate into Sea Lane

Tanjung Lesung specified as priority No.3 is located at southwest of Jawa
Island. This project site is a good position to monitor vessels coming from
Indian Ocean. It has more difficulty to formulate system because this
project site is isolated area and not easy to access.

Natuna Island specified as priority No.4 is located at South China Sea. It
is the entrance for Sea Lane

Sarutu Island specified as priority No. 5 is located at Kalimata Strait
where width of sea lane is narrow.

To decide project site finally, the marine casualty and accessibility to project
site is deeply considered. Marine casualties related Sunda and Lombok
StraitisshownasTable 2.4.2.(4).
Table 2.4.2. (4) Marine C asualty related Sunda and Lombok Strait
(1993 2000)

Name of strait | Kind of casualty Frequency | Victim

Sunda Collision 2 3 persons
Aground 3 None
Sunken 2 None

Lombok Sunken 2 14 person died

Source: Statistic report of marine casualty by DGSC.
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Evaluation criteria (2) is provided to evaluate five (5) project sites having
high priority and shownas Table 2.4.2. (5).
Table 2.4.2. (5) Evaluation Criteria (2)

No. | Items Point
5 4 3 2 1
1. Prob_ablllty of High Usual Few
Marine casualty.
2. Ave}llab||'|ty to Easier Easy Usual Difficult
project site.

The foresaid five (5) project sites are evaluated by evaluation criteria (2).
Evaluation result isshownas Table 2.4.2. (6).
Table 2.4.2. (6) Result of Evaluation (2)

. . Level of Point
|Sl|3te ;\:?eme of Project Priority for Z]r‘ol\tjlz?'lilr:zy Accessibility | Total Plr_if)\:?tl offor
pre-evaluation to Site points Yy

casualty Short Term

11 Tanjung Lesung 3 3 3 6 3

12 Merak 5 5 10 1

13 | Sarutu Island 5 3 2 5 4

14 Natuna Island 4 3 2 5 4

21 | Tanglad 2 4 4 8 2

Result of evaluation (2) and comment for each project site are studied and
project sites for Short Term Plans are finally decided and project sites are
showninTable 2.4.2. (7).

Table 2.4.2. (7) Project Sites for Short Term Plan

No. Name of Project site for remote station | Targeted sea area
1. Merak Sunda Strait sea area
2. Tanglad Lombok Strait sea area

(3) Project site of Main/Sub Center for Short Term.Plan

Project sites of remote stations are selected in previous clause. Now we must
select project site of Main/Sub Center from project sites that are listed in
Table 2.4.2. (7). Project sites of remote stations for Merak and Tanglad are
located at Sunda and Lombok Strait respectively. Therefore we must provide
Sub Center at Sunda and Lombok Strait area. Relation of remote station and
Sub Centeris listed in Table 2.4.2. (8).

Table 2.4.2. (8) Relation of Remote Station and Sub Center

No. Name of Project site for remote station | Name of Project site for Sub Center
1. Merak Sunda Strait (Merak)
2. Tanglad Lombok Strait (Benoa)

Formulation of Main Center is not described because Main Center will be

formulated in Phase —2.
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2.4.3. Project Cost for Short Term Plan.
Project cost is estimated as follows:

Table 2.4.3. (1) Project Cost of Short Term Plan
Unit: Thousand US$

Cost of Short Term Plan
Description Foreign Local
Procurement of equipment 3,667 -
Installation and setup 613 -
Spare parts 94 -
Civil works 164 416
Training 61 -
Engineering 652 R
Sub-total (Direct cost) 5,251 416
Ocean Transportation and packing 105 -
Contingency (5%) 263 21
Grand Total 5,619 437
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2.5. GMDSS Expansion and Improvement

2.5.1. General

GMDSS was put into service in February 1992 and fully implemented in February
1999 in accordance with the regulations of SOLAS Convention.

As for GMDSS shore-based facilities in Indonesia, so far DGSC has installed MF
DSC for Sea Area A2 and VHF DSC for Sea Area Al at each 30 coast station, and
International NAVTEX transmitters at 4 stations.

However, there still remain many blind waters for Sea Area A2 and Sea Area Al,
and National NAVTEX service has not been established yet in Indonesia.

Therefore, the following GMDSS expansion and improvement should be
implemented as an urgent project, and the station list for GMDSS should be
notified to International Maritime Organization (IMO) after their completion.

2.5.2. Expansion of GMDSS Coverage

(1) Sea Area A2 by MF DSC

The following existing stations should be installed with MF DSC to cover major

blind zones:
1st class ; 1 station
2M class ; 3 stations
3rdclass ; 2 stations
4th class ; 13 stations

(Palembang)

(Sabang, Teluk Bayur and Banjarmasin)
(Samarinda and Bau-bau)

(Tapaktuan, Natuna, Pangkal Balam, Bengkulu,
Bima, Ende, Ketapang, Sampit, Poso, Toli-toli,
Tual, Saumlaki and Agats)

The expanded coverage for Sea Area A2 by Urgent Project is shown in Figure

1.5.4.

(2) Sea Area Al by VHF DSC

The following existing stations should be installed with VHF DSC to cover

waters around main ports,

Istclass ; 1 station
2rdclass ; 3 stations
3rdclass ; 5 stations

4th class ; 24 stations

and important navigation waters:

(Palembang)

(Sabang, Teluk Bayur and Banjarmasin)

(Tg. Uban, Jambi, Cirebon, Samarinda and
Bau-bau)

(Tapakutuan, Lhokseumawe, Kuala Tanjung,
Kuala Enok, Natuna, Pangkal Balam, Muntok,
Bengkulu, Cigadang, Klianget, Meneng. Bima,
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Ende, Maumere, Ketapang, Sampit, Kumali,
Batulicin, Pare-pare, Poso, Toli-toli, Tual,
Saumlaki and Agats)

The expanded coverage for Sea Area Al by Urgent Project is shown in Figure
1.5.6.

2.5.3. Introduction of National NAVTEX
A frequency for international NAVTEX, 518 kHz, will be utilized. The use of this
frequency is limited to the message only in the “VITAL” or “IMORTANT”
categories. However, message can be received by receivers of International
NAVTEX without any modification, as the Indonesian alphabet is the same as that
of English.

The present International NAVTEX stations (Jakarta, Makassar, Ambon and
Jayapura) are to be used for this purpose. The coverage areas of National
NAVTEX using 518 kHz is shown in Figure 1.5.3.

All above items are summarized in Table 1.5.3.

2.5.4.Cost Estimate
The cost for GMDSS expansion in Urgent Project is estimated inTable 2.5.1.

Table 2.5.1.Cost for GMDSS Expansion in Urgent Project

Unit: Thousand US$
A2, Al Expansion | National NAVTEX Total

22,014 (not required) 22,014
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2.6. Indonesia Ship Reporting System
2.6.1. General
Recognizing that SAR Convention recommends the establishment of a Ship
Reporting System which greatly contributes to maritime search and rescue and
the prevention of marine pollution, and considering that Republic of Indonesia, as
a big maritime state in the world, has a vital responsibility for ensuring maritime
safety and protecting marine environment, Indonesia Ship Reporting System
should be planned and implemented as early as possible.

At the 1% stage, existing DSC/NBDP at major coast stations (1st, 2nd and 3 class)
should be utilized. In addition, Automatic Identification System (AIS) using VHF
to be installed on vessels from 2002, should be introduced at the 1st and the 2
class coast stations in order to adopt an automatic position-detecting system.

2.6.2. Concept of Indonesia Ship Reporting System
Proposed framework of Indonesia Ship Reporting System is as follows:

(1) System’s name
Indonesia Ship Reporting System is tentatively called INDOSREP.

(2) Area to be covered
Search and Rescue Region (SRR) will be suggested as a reporting area in
accordance with SAR Convention. Indonesian SRR isshowninFigure 1.6.5.

However this area is too complicated and does not seem to be practical for a
ship reporting system. Therefore, further study including negotiations with
neighboring countries is required to make a practical reporting area.

(3) Participating ships
Basically, any kinds of vessels regardless of nationality are welcomed. Further
study for categories on participating ships, based on relevant various
regulations and current situation of maritime traffic, is required.

(4) Type of report
The following reports are recommendable from the IMO Resolution A.851 (20):

General Reports;

Sailing plan (SP) for departure
Position report (PR) with necessary interval
Deviation report (DR) as needed
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Final report (FR) on arrival at destination

Special Reports;
Dangerous goods report (DG) when an incident takes place
Harmful substances report (HS) when an incident takes place
Marine pollutants report (MP) in the case of loss or likely loss
overboard of harmful substances

(5) Reporting interval
Basically within 24 hours. But further study, based on the features of an
archipelagic Indonesian waters and the current situation of maritime traffic, is
required.

(6) Implementing authority
Director General of Sea Communication, Ministry of Communication

2.6.3. System Composition
System configuration of INDOSREP is showninFigure 1.6.6.

(1) Report Receiving Stations
Report Receiving Statiors (Receiving Stations) will be set up at the major coast

stations (1st, 2nd and 3 class).

The Receiving Stations receive reports from participating ships by;

HF DSC/NBDP . 1st and 2 class stations
MF DSC/NBDP : 1st, 2nd and 3@ class stations
VHF AIS . 1st and 2nd class stations

INMARSAT, e-mail or other public networks
The 3 class station sends the reports to each Report Sub-Center.
(2) Report Sub-Centers
Report Sub-Centers (Sub-Centers) will be set up at the It and the 2™ class

coast stations.

Sub-Centers collect reports directly from participating ships or through the 3rd
class coast stations, and send the data to Ship Reporting Center at Jakarta.

Sub-Centers receive processed data from Ship Reporting Center and send the
data to ADPEL and other SAR related organizations as needed.
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(3) Ship Reporting Center
Ship Reporting Center (Center) will be set up at Jakarta, Tg. Priok. The Center
collects, process, analyzes and stores various reports received from Sub-Centers
or directly from ships through INMARSAT and other public networks.

Center sends the processed data to Sub-Centers, and to DGSC, ARMADA and
SAR related organizations as needed.

(4) Network
Telecommunication network for the reports transmission at the 1st stage is as

follows:
Center ~ Sub-Centers . Internet/ Existing HF
Sub-Centers ~ 3Jdclass stations : Existing HF

The project sites are shown in Figure 2.6.1. and Table 1.6.2.

2.6.4. Cost Estimate
Estimated cost for establishment of ship reporting systemisshowninTable 2.6.1.

Table 2.6.1. Cost for Ship Reporting System

Unit: Thousand US$

Sub-Center rd
Center (15t and 2% class) 3rd class Total

1,779 9,355 314 11,448
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Figure 2.6.1. Project Sites of Ship Reporting System
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2.7. Replacement and Improvement of Aged Equipment/Facilities
2.7.1. General
DGSC has deployed 221 coast stations throughout Indonesia and owns a
number of equipment/facilities.

Many equipment and facilities were modernized by the Maritime
Telecommunication System Projects Phase- , and , nevertheless there
still remain problems such as aging of equipment/facilities and on
environment of radio wave. Most of the problems are serious, then these are to
be solved wurgently in order to cope with the current maritime
telecommunication needs, such as GMDSS.

2.7.2. Improvement of Coast Stations for Enabling Them to Cover GMDSS
The following improvement for coast stations should be executed urgently in
synchronization with the project of GMDSS expansion:

(1) Separation of transmitting and receiving station
Although Teluk Bayur (2) and Benoa (3) stations are located at key spots
for maritime safety and has many links with other lower class coast stations,
both stations have been operated at a single site where the transmitters and
receivers are collocated.

Those stations should be separated into transmitting and receiving sites. In
addition, Benoa station should be classified as the 2nd class station.

(2) Improvement of environment for coast stations
In Surabaya (1st) and Makassar (1st) coast stations, noises caused by city
activities are very big, and these are unsuitable for the environment of
receiving stations. Furthermore, the transmitting and receiving sites of
Surabaya and Makassar stations are too limited in space to ensure the
antenna system of the 1st class station.

Both for Surabaya and Makasser stations, the transmitting (Tx) station
should be moved to new site, and new receiving (Rx) station should occupy
the existing Tx station site.

(3) Improvement of VHF coverage
Dumai station (1st) can not communicate with the vessels passing the Strait
of Malacca by VHF because of a big Rupat island exists in front of Dumai
port.
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Samarinda station (3) is located about 30 km upriver from the sea and VHF
radio wave cannot reach to the coastal line.

These VHF coverages of Dumai and Samarinda coast stations should be
expanded.

(4) Improvement of engine-generators
Most engine-generators of the 1st and 2™ class coast stations are old and no
spare parts are available at the site or market.

A set of engine-generators with automatic start/stop function should be
provided in each of Tx and Rx stations at the 1t and 2 class stations in
substitute for old ones.

(5) Replacement of old antennas
Most antennas of the 1st and 2nd class coast stations are old and should be

replaced.
2.7.3. Cost Estimate

The cost for replacement and improvement of aged equipment/facilities are
estimatedas US$ 17,787,000.
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2.8. Short Term Plans summarized
The Short Term Plans up to year 2007 are also divided into two fields, one is aids
to navigation and another is telecommunications system.

The field of aids to navigation consists of four (4) kinds of Master Plans that are
“Visual Aids to Navigation”, “Radio Aids to Navigation”, “Supporting Facilities”
and “VTS system”, and those project costs are estimated at US$32.649, 5.648,
114.115 and 6.056 million respectively. The total estimated cost for aids to
navigation field isUS$158.468 million.

Another field of telecommunications system consists of three (3) kinds of Master
Plans that are “GMDSS”, “Ship Reporting System” and “Telecommunications
System”, and those project costs are estimated at US$22.014, 11.448 and 17.787
million respectively. The total estimated cost for telecommunications system field
isUS$51.249 million.

The grand total of estimated project costs for the Short Term Plans is
US$209.717 million.

The Master Plans summarized with implementation schedule and estimated
project costs are shown in Table 2.8.1.

The site map of the Master Plans for aids to navigation is shown in Figure 2.8.1.
and that of telecommunications system is shown in Figure 2.8.2.
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Table 2.8.1. Implementation Schedule and Cost for Short Term Plans
Unit: Million US$

Items 2002 2003 2004 2005 2006 2007 | Cost (Million.US$)
Rehabilitation and Improvement _
Vi | Aid (Light House:35, Light Beacon:176,
Isual Alds Light Bouy:61)
to 32.649
iqati | T T s
Navigation fnew Development (Light House :18,
Light Beacon:61, Light Buoy:125)
§ | Radio Aids| DGPS Station:3 ——
= o ew Deve opment ( tation:3, 5.648
? Navigation Monitoring Center:1)
(1]
zZ Vessels: Development 19,
=] _ |Rehabilitation 32 104.483 ©
9 Supporting =
Z Faci lities |Development (Improvement) Buoy =
Bases:6(4), Open Strage:10(2), 9.632| 9
Workshop:0(7), Storage 4(0), Jetty:1(4)
VTS System|New Development Sub Center:2) 6.056
Aids to Navigation Total Cost 158.46
ltems I 2002 2003 I 2004 | 2005 I 2006 | 2007 Cost (Million.US$)

Installation of MF DSC for Sea Area
A2 19

proposed priority project)

22.014
; e —
Installation of VHF DSC for Sea Area o
GMDSS (54 33 S}
&
e Installation of National NAVTEX 4 0.000
Z
U>')‘ Installation of Report Receiving s
@ Stations in existing Coast Stations 0.314
=] 74
=
_S Ship e ———— | .
% Reporting Installation of Report Sub-Centers 9.355 S
E System 18 in existing Coast Stations :
S e T s
= Installation of Ship Reporting Center
3]
= in Jakarta Coast Station 1) 1779
e ———— |
Telecomm. Replacement and Improvement of aged 17.787
System  |Equipment and Facilities ’
1 implementation without Cost Telecommunications System Sub Total 51.249
E==0  |mplementation with Cost
Short Term Plans Total Cost (includin
( N1 209717
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Figure 2.8.1. Location Map of Aids to Navigation Field on Short Term Plans up to Year 2007
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Figure 2.8.2. Location Map of Telecommunication System on Master Plans up to
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CHAPTER 3.

FEASIBILITY STUDY ON PROPOSED PRIORITY
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CHPTER 3.
FEASIBILITY STUDY ON PROPOSED PRIORITY PROJECTS

The Study Team selected the five (5) urgent projects from the Short Term Plans up to
year 2007 as Proposed Priority Projects. The feasibility study for each Proposed
Priority Project was implemented and the study reports were bound in separate five
(5) volumes attached. Finally, the Study Team made a recommendation as
Recommendable Priority Projects as stated in Chapter 5 after evaluation.

3.1. Visual Aids to Navigation Including Supporting Facilities

3.1.1. Visual Aids to Navigation

The project sites of Short Term Plans are selected from the Master Plans.
And, the important sites are selected again from the Short Term Plans as
Proposed Priority Projects.

Table 3.1.1. Total Number of Visual Aids to Navigation
in Proposed Priority Projects

Development Rehabilitation and
improvement
Lighthouse 8 units 21 units
Light beacons 33 units 131 units
Light buoy 34 units 61 units

(1) Rehabilitation and Improvement Plan
Lighthouses and Light beacons to be rehabilitated or improved as Proposed
Priority Project are decided considering the following aspects in Short Term
Plan:
- Out of services,
- Collapse of structure,
- Complex damage (Lantern, Power supply and Structure).

Lighthouses and light beacons for rehabilitation and improvement in the
Proposed Priority Projects are marked in Appendix 3.1.1. and Appendix

3.1.2 .respectively as phase 1.

The locations of lighthouses and light beacon for rehabilitation and
improvement are showninFigure 3.1.1. andFigure 3.1.2.
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Light buoy for rehabilitation is same as Short Term Plan, that is all bouys were
included in the Proposed Priority Projects, shownin Appendix 1.1.3.

(2) Development Plan
For lighthouses and light beacons, the following aspects in Short TermPlan are
to be considered in the Proposed Priority Projects:
- Entrance and exit sea lane and Turning point on sea lane,
- Traffic route,
- Dangers on route,
- Marine casualty,.
Criteriaof selection for lighthouses and light beaconsare the conditionsshown
inTable 3.1.2. and the results of Selection as Short Term Planareshownin

Appendix 2.1.2. andAppendix 2.1.3. respectively.

Lighthouses to be developed in the Proposed Priority Projects are shown in
Appendix 3.1.3. And light beacons to be developed in the Proposed Priority
Projects are shown in Appendix 3.1.4.

The locations of lighthouses and light beacons for development in the Proposed
Priority Projects are showninFigure 3.1.3. andFigure 3.1.4. respectively.

Light buoys in Proposed Priority Projects are allocated to main ports in
SISTRANAS.

Table 3.1.2. Condition of Proposed Priority Project for Lighthouses
and Light Beacons

Lighthouse

Item of Sea lane is scored 10 points on sea lane no.1

or
Item of Dangers and Traffic route, sum of scores is

more than 15 points

Light beacon

Item of Sea lane is scored more than 2.5 points and
Dangers or Marine casualty is scored 10 pointsis

or

Item of Marine traffic is scored 10 points and Item of
Traffic route and Marine casualty, sum of scores is
more than 15 points
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(3) Implementation schedule
Implementation of Proposed Priority Projects is scheduled as the following

Table 3.1.3.

Table 3.1.3. Implementation Schedule of Proposed Priority Project

of Visual Aids to Navigation

Master Plan
TVV%NO{- Phase Unit
01]02]03)j04]05]06]07fj08]09]10] 11
Light- [ N
house Phasel 21 m
Rehabili -] Light
tation Bacon Phasel 131 #j
Buoy
Light-
house | PMasel | 8 #
ment Bacon Phasel 33 N N T A
Buoy Phasel 34 R

(4) Cost Estimate

The cost required for Proposed Priority Projects of visual aids to navigation is

showninTable 3.1.4.

There included the cost of rehabilitation for visual aids to navigation.

Table 3.1.4. Total Project Cost for Proposed Priority Project
of Visual Aids to Navigation

Unit: Thousand US$

Priority Project

Equipemnt supply 12,955
Civil and houseing works 3,138
Instalation works 1,248
Transportation 433
Consulting Services 1,777
Sub-total 19,551
Contigency (5%) 978
Total 20,529
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Figure 3.1.1. Location Map of Rehabilitation and Improvement of Lighthouse in Proposed Priority Projects
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Figure 3.1.2. Location Map of Rehabilitation and Improvement Plan of Light Beacons in Proposed Priority Projects
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Figure 3.1.3. Location Map of Development of Lighthouse in Proposed Priority Projects
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Figure 3.1.4. Location Map of Development of Light Beacon in Proposed Priority Projects
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3.1.2. Supporting Facilities

Supporting facilities compries workshops and buoy bases for maintenance of
visual aids to navigation facilities. Those facilities are very important to maintain
the function of visual aids to navigation. Actual condition of these facilities is too
old, so the earlier improvement is required In consideration of the above,
proposed priority projects of supporting facilities are selected as shown in Table
3.1.5.

Table 3.1.5. Proposed Supporting Facilities for Priority Project

Item Development Rehabilitation Improvement
Buoy Base 3 office 2 office
Open Storage 5 office
Workshop 3 office
Storage 2 office

The development of buoy bases of the following three (3) DISNAVS is planned in
the proposed priority project.

DISNAYV Tanjung Priok

DISNAV Semarang

DISNAV Benoa
These three (3) DISNAVs have no space area to develop the buoy bases at present,
so it is important to obtain the required area as soon as possible.
Two (2) buoy bases of the following DISNAVs are included in the improvement plan in
the priority projects.

DISNAYV Tanjung Priok

DISNAYV Samarinda
Although the buoy base of Tanjung Priok has enough space, the land is submerged at
high tide. The area of Samarinda buoy base is too small.
Development of open storage for buoy bodies of the following five (5) DISNAVS is
included in the proposed priority projects.

DISNAYV Belawan

DISNAYV Tanjung Pinang

DISNAYV TIk Bayur

DISNAV Palembang

DISNAV Semarang
These DISNAVs have no space to store buoy bodies at present.

The improvements of workshops in the following four (4) DISNAVs are planned in
the proposed priority projects.

DISNAV Dumai

DISNAYV Palembang

DISNAYV Surabya
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DISNAV Samarinda
The areas of these workshops are insufficient for the work.
Machine tools, hand tools and other equipment of workshop equipment are too old

and deficient.

The development of storage for the following two (2) DISNAVS is planned in the
proposed Priority Projects.
DISNAVTanjungPinang
DISNAYV Benoa
Storage of DISNAV Tanjung Pinang is too small, and DISNAV Benoa have no

storage.

Implementation schedule for supporting facilities is shown in Table 3.1.6.
Table 3.1.6. Implementation Schedule for Supporting Facilities

Master Plan
Phase
01| 02| 03|04 |05) 06| 07])]08]|09]| 10|11
Workshop Phasel m
Buoy Base Phasel #

Estimate of project cost for supporting facilities consisting of workshop and
buoy base is showninTable 3.1.7.

Table 3.1.7. Estimated Cost for the Development and Improvement of

Workshop and Buoy Base

Unit: Thousand US$

Phase |

A. Equipment supply 3,331
B. Civil and housing works 278
C. Installation works 221
D. Transportation 89
Consulting Fee 212
Sub-Total 4,131

Fiscal Contingency 207
Total 4,338

3.1.3. Feasibility Study
The feasibility study report is bound in separate volume as titled “‘FEASIBILITY
STUDY REPORT: VOLUME I, PART 1. VISUAL AIDS TO NAVIGATION
INCLUDING SUPPORTING FACILITIES”™.
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3.2. DGPS
Establishment of DGPS stations in Indonesia is requested in order to meet
international standards as a maritime country based on the Resolution A.815 (19)
and A.819 (19) of IMO, which specifies the requirements of operation of radio aids to
navigation and performance standards of GPS receivers including DGPS function
respectively as described in Section 1.2. of Main Report Part 2.

The only radio aids to navigation in compliance with the requirements of these
regulations is DGPS. And, DGPS will become the infrastructure of AIS that will be
introduced in 2002.

And, DGPS is necessary for the following reason:

- Maintenance of maritime safety in and around the waters of sea lanes, and
Improvement of vessel traffic safety,

- Avoidance of serious marine pollutions such as oil spread by marine casualties,

- Decrease of major marine casualties such as grounding, collision and so forth,

- Decrease much human loss caused by major marine casualties such as grounding,
collision, and sinking,
Meeting international standards as a maritime country,

- Meeting new international standards and development of infrastructure.

The priority is given to Jakarta, Benoa and Makassar related to Sea Lanes and
as strategic as specified in the Short Term Plan.

The locations of three (3) DGPS stations for proposed priority project are shown in
Table 3.2.1.

Table 3.2.1. Locations of DGPS Transmitting Stations

Items Coastal radio station Latitude Longitude

Jakarta Jakarta TX station 06° 07'08"S 106° 51'47’E
Benoa Benoa TX station 08° 44'35"S 115° 12'32’E
Makassar Makassar TX station 05° 06'22"S 119° 26’31"E
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To manage and maintain accuracy of GPS and facilities, DGPS Monitoring
Group should be established in Directorate of Navigation of DGSC in Jakarta.

The feasibility gudy on the followings was carried out for the selected three (3)
locations and its related sites of the proposed Priority Project and the results are
separately made on:

- Preliminary engineering design,

- Effectiveness of economical aspect, and,

- Cost estimate.

Project Cost is estimated as follows;

Table 3.2.2. Project Cost for Proposed Priority Project
Unit: Thousand US$

Phase I
Description

1. Procurement Cost 3,879
2. Installation and setup 404
3. Spare Parts 465
4. Civil and Housing Works 59
5. Training 92
6. Ocean Transportion 78
7. Consultant Fee 402
8. Sub-total 5,379
9. Contingency (5%) 269

Total 5,648

The feasibility report is bound in separate volume as titled “FEASIBILITY
STUDY REPORT: VOLUME Il PART 2: Differential Global Positioning
System (DGPS)".
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3.3. VTS System
3.3.1. General
The Project sites of Short Term Plan are selected in Chapter 2.4. The priority
project should be selected from the project sites for Short Term Plan. Names of
the project sites are listedin Table 3.3.1.

Table 3.3.1. Name of Project Site for Short Term Plan
Name of Project site

For Sub Center site For Remote station site Remarks
Sunda Strait Merak
Lombok Strait Tanglad

Feasibility Study is carried out for Priority project to complete the following
works.

- Preliminary engineering design.
- Cost estimation.

3.3.2. Proposed Sites for Priority Project

VTS System is comprised of Remote station (Radar and/or AIS equipped) and
Sub Center. We proposed Project sites listed in Table 3.3.1. as Priority project
sites. Reasons of the selection are as follows:..
(1) Remote Station site:
In case of Sunda Strait:
- A lot of cargo is transported by ferry from Sumatra to Jawa Island and
vice versa,
- There is the congested marine traffic sea area,
- Marine resorts are concentrated along seashore of Sunda Strait,
- Chemical plants and electric power plants are concentrated along
seashore of Sunda Strait.

In case of Lombok Strait:
- A lot of marine resorts and leisure centers are concentrated along
Lombok Strait.
- Foreign tourist come to Bali and Lombok Island from many countries, so
that environmental condition should be protected for economical benefit
from pollution caused by marine casualty.

Actual positions of remote stations will be proposed after the completion of
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the feasibility study work.

(2) Project site for Sub Center
Two (2) Sub Center should be provided to control Merak and Tanglad remote
stations. We propose two (2) Sub Center in Sunda and Lombok Strait area
because it is desirable that Sub Center should be established at adjacent
area of remote station respectively.
Actual position of Sub Center will be proposed finally after completion of the
feasibility study work.

3.3.3. Project Cost for Priority Project
Project cost is estimated as follows:

Table 3.3.2. Project Cost of Priority Project
Unit: Thousand US$

Cost of Priority project
Description Foreign Local
Procurement of equipment 3,667 -
Installation and setup 613 -
Spare parts 94 -
Civil works 164 416
Training 61 -
Engineering 652 -
Sub-total (Direct cost) 5,251 416
Ocean Transportation and packing 105 -
Contingency (5%) 263 21
Grand Total 5,619 437

3.3.4. Feasibility Study Report
The feasibility study report is bounded in separate volume as titled
“FEASIBILITY STUDY REPORT: VOLUME II11, PART 3: VESSEL TRAFFIC
SERVICES(VTS) SYSTEM™.
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3.4. GMDSS Expansion and Improvement
(1) Amendments to the 1974 SOLAS Convention concerning GMDSS, Chapter
(Radio communications), Part B (Undertaking by Contracting

Governments), Regulation 5 (Provision of radio Communication service)
stipulates:
“Each Contracting Government undertakes to make available, as it deems
practical and necessary either individual or in cooperation with other
Contracting Government, appropriate shore-based facilities for space and
terrestrial radio communication services having due regard to the
recommendations of the organization”
And GMDSS was put into service in February 1992 and fully implemented in
February 1999.

(2) Accordingly, so far DGSC has installed HF DSC for Sea Area A3 at 12 coast

stations and MF DSC for Sea Area A2 / VHF DSC for Sea Area Al at 30 coast
stations, and International NAVTEX transmitters at 4 stations.
However, there still remain many blind waters for Sea Area A2 and Sea Area
Al, and National NAVTEX service has not been established yet in Indonesia.
The Republic of Indonesia, as a big maritime state in the world, has a vital
responsibility for the establishment of maritime distress and safety
telecommunication system in accordance with the SOLAS Convention and the
related international regulations.

(3) A lot of human lives have been lost every year in Indonesian waters by
serious marine accidents. The recent examples of accidents are as follows;
On 29 June 2000, ferry boat “Cahaya Bahari” sank off Manado in Sulawesi
island, in which the passengers and aews of more than 500 have been
missing;
A passenger ship “Restu llahi” which sank at the Makassar Strait on 27
May 2001 with 93 persons. 44 persons were rescued within 9 days, but 49
persons are still missing.

Above accidents, especially, pointed out the Ilack of maritime
telecommunication system.

The probability of lives to be rescued will be much higher after the completion
of GMDSS.

(4) Today, the countermeasures against piracy and armed robbery are the urgent
issue for the coastal waters of Indonesia.
It is pointed out that one of the reasons why the measures against piracy and
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armed robbery do not work effectively is the delay in information
transmission.

IMO recommends all ship masters that if they are or may be involved in piracy
and armed robbery, they should quickly report the fact to the nearest RCC or
coast station.

GMDSS is an effective means for piracy report from ship’s master to nearby
RCC or coast station.

(5) A lot of domestic and international vessels are engaged in transportation and
fishing activities in Indonesian waters.
GMDSS provides many good effects and impacts on Indonesian social and
economic activities as follows;
[GMDSS effects and impacts]
As for International Responsibilities as a Maritime State
Ensuring Rescue and Safety of Life
Rescue and Preservation of Ships and Property
Marine Environment Protection
Safety of sea lanes

As for Promotion of Economic Activities
( Direct)
Maritime Transportation
Fishery Activities
Exploitation of Ocean Resources
( Indirect)
Development of National Economy by Efficient Maritime Traffic
Promotion of Local Industries
Exploitation of Sea-bed Mines
Promotion of Shipping Industries

(6) GMDSS was developed with the aim that a vessel in distress in any sea area
can make a quick and secure request for rescue to maritime SAR authorities.
Therefore in principle, the whole Indonesian waters should be covered by
GMDSS.

However, as Indonesia shall hasten to establish GMDSS network, thereby
notify the station list of GMDSS to International Maritime Organization
(IMO), the following GMDSS expansion and improvement should be
implemented as an urgent project;

- To cover major blind waters by MF DSC,

- To cover waters around main ports and important navigation waters by VHF
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DSC,
- To commence National NAVTEX service using a frequency and transmitters

for International NAVTEX.
- To improve coast stations having problems for enabling them to cover

GMDSS

(7) Budget from Light Dues has been allotted to DGSC since 2001, thereby the
maintenance and training fee for the maritime telecommunication system has
been substantially improved.

(8) Estimated costs for Proposed Priority Project of GMDSS expansion and
improvement are showed in Table 3.4.1.

Table 3.4.1. Estimated Costs for Proposed Priority Project of GMDSS
Expansion and Improvement

Unit: Thousand US$

Expansion of Improvement of
NAVTEX . Total
Al and A2 areas Coast Stations
22,014 (not required) 17,787 39,801

(9) The feasibility study report is bound in separate volume as titled
“FEASIBILITY STUDY REPORT: VOLUME PART 4: GLOBAL
MARITIME DISTRESS AND SAFETY SYSTEM (GMDSS)”
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3.5. Indonesia Ship Reporting System

(1) A Ship Reporting System provides up-to-date information on the movements
of vessels in order to give a quick and maximum assistance by participating
vessels to a vessel which may be in distress, and in order to facilitate a quick
SAR operation in case of missing of a participating vessel.
A Ship Reporting System plays an important role in maritime search and
rescue in conjunction with distress and safety communication system by
GMDSS.

“International Convention on Maritime Search and Rescue, 1979” (SAR
Convention) which has become effective since 1985 stipulates in Chapter 6
(Ship Reporting Systems);

“6.1.1 Parties should establish a ship reporting system for application within
any search and rescue region for which they are responsible, where this is
considered necessary to facilitate search and rescue operations and is deemed
practicable.”

(2) AMVER (Automated Mutual-assistance Vessel Rescue system), the Ship

Reporting System of the United States has been operated dnce 1958, which
has made significant achievements in saving human lives making history in
this field.
Thereafter, the System has been established in many countries, for
Asia-Pacific regions, AUSREP (Australia), JASREP (Japan), INSPIRES
(India), STRAITREP (The Strait of Malacca and Singapore), KOSREP (Korea)
and CHISREP (China), have started and contributed greatly to maritime
safety, specially in the sea areas of less rescue forces.

(3) Ship reporting systems are in these days used to provide data for many

purposes, not only search and rescue but also preventing marine pollution,
countermeasures against crimes at sea, etc.
Under these circumstances, International Maritime Organization (IMO) has
adopted Resolution A.851 (20) “General Principles for Ship Reporting Systems
and Ship Reporting Requirements, including Guidelines for Reporting
Incidents involving Dangerous Goods, Harmful Substances and/or Marine
Pollutants” in 1997.

After the simultaneous multi-terrorism in the Unite States on 11 September
2001, Japanese Government (Ministry of Land, Infrastructure and Transport,
and Japan Coast Guard) is encouraging for expanded ship reporting,
considering that there will be threat to ships such as terrorism and piracies.
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(4) In the Strait of Malacca and Singapore and Indonesian archipelagic sea lanes,
there are many transiting vessels for international transportation, and many
passenger and cargo vessels for coastal and inter-island shipping. This means
Indonesian waters are good surroundings to give and get mutual assistances by
navigating vessels.

(5) The Republic of Indonesia, as a big maritime state in the world, has a vital
responsibility for maritime SAR operation and preventing marine pollution,
but vessels for SAR operation are extremely insufficient in quantity and
quality.

Therefore, in many cases of marine accidents, SAR authorities have to request
for assistance to nearby navigating vessels.

(6) A lot of human lives have been lost every year in Indonesian waters by
serious marine accidents.
A Ship Reporting System gives a quick and maximum assistance to a ship in
distress and contributes to the decrease of victims at sea.

In case of a passenger ship “Retsu llahi” sank at Makassar strait on 27 May
2001, 49 persons are still missing, and 44 persons were rescued in several
times within 9 days. If a Ship Reporting System had been established, a lot of
lives would have been rescued by nearby ships.

As Indonesian waters are blessed with moderate temperature and calm sea,
persons thrown into the sea can live longer. Therefore, the introduction of a
Ship Reporting System may greatly contribute to the rescue for those persons.

(7) Indonesia Ship Reporting System should have the vast reporting area to
cover the whole Indonesian Search and Rescue Region (SRR).
As DGSC fortunately owns many coast stations throughout Indonesia,
Indonesia Ship Reporting System can be established with less cost and within
short term using these existing coast stations.
At the first stage,
Existing DSC/NBDP at major coast stations (1st, 24 and 3r¢ class) should be
utilized.
In addition, Automatic Identification System (AIS) using VHF which will be
installed on vessels from 2002 should be introduced at the 1st and 2 class
stations in order to adopt an automatic position-detecting system.
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(8) Budget from the Light Dues has been allotted to DGSC since 2001,
thereby the maintenance and training fee for the maritime
telecommunication system have substantially been improved.

(9) Estimated costs for Proposed Priority Project of Ship Reporting System are
showed in Table 3.5.1.

Table 3.5.1. Estimated Costs for Proposed Priority Project
of Ship Reporting System

Unit: Thousand US$

Sub-Center rd
Center (15t 2 class) 3rd class Total
1,779 9,355 314 11,448

(10) The feasibility study report is bound in separate volume as titled
“FEASIBILITY STUDY REPORT : VOLUME PART 5 : INDONESIA
SHIP REPORTING SYSTEM”
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3.6. Proposed Priority Projects summarized
The five (5) Priority Projects selected from the Short Term Plans are proposed by
the Study Team.

The Priority Projects for the field of aids to navigation are three (3) kinds of
projects that are “Visual Aids to Navigation”, “Radio Aids to Navigation (DGPS)”
and “VTS system”, and those project costs are estimated at US$ 24.867, 5.648
and 6.056 million respectively. The total estimated cost for aids to navigation
fieldisUS$ 36.571 million.

Other Priority Projects for the field of telecommunications system are two (2)
kinds of projects that are “GMDSS” and “Ship Reporting System”, and those
project costs are estimated at US $39.801 and 11.448 million respectively. The
total estimated cost for telecommunications systemfieldisUS$ 51.249 million.

The grand total of estimated costs for proposed priority projects is US$88.820
million.

The proposed Priority Projects summarized with implementation schedule and
estimated project costs are showninTable 3.6.1.

The site map of the Priority Projects for aids to navigation is shown in Figure 3.6.1.

and that of telecommunications system is shown in Figure 3.6.2.
The proposed priority projects are summarized as shownin Table 3.6.1.
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Table 3.6.1. Implementation Schedule and Cost
for Proposed Priority Projects

Unit: Million US$

Items 2002 2003 2004 2005 2006 2007  |Cost (Million.US$)
Rehabilitation and Improvement (Light
Visual Aids|House:21, Light Beacon:131, Light
Bouy:61)
_to ) 20.529
Navigation s e e e — Iy
_5 including El_evr\: DBeveloprggn;c}Lri]ghé Hou;j):& g
= " ight Beacon:33, Light Buoy:
_% Suppo_rt_lng
>
g | Facilities Improvement (Buoy Bases 5,
2 ) 4.338
o Workshop:3)
= - -
o[ Radiomids | P Station3 [ —]
2 _to ] ew. e\_/e opment.( tation:3, 5 649
Navigation |Monitoring Center:1)
VTS System|New Development Sub Center:2) 6.056
Aids to Navigation Total Cost 36.571
Items 2002 2003 2004 2005 2006 2007  |Cost (Million.Us$)
; | T S S S
Installation of MF DSC for Sea Area A2
19
22.014
Installation of VHE DSC for Sea Area | T )
Al (33 —
GMDSS 8
(o2}
E Installation of National NAVTEX 4 0.000
[72]
@ I S —
g Improvement of Aged Equipment 17.787
g
E Installation of Report Receiving P T e s |
2 Stations in existing Coast Stations 0.314
R 49
g Ship o
A . e
& | Reporting |Installation of Report Sub-Centers 9.355 3
= Systenm 18 in existing Coast Stations ’ 4
Installation of Ship Reporting Center iy 1.779
Jakarta Coast Station 1) ’
C—3  Implementation without Cost Telecommunications System Sub Total 51.249
= Implementation with Cost
Proposed Priority Project Total Cost 87.820
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Figure 3.6.1. Location Map of Aids to Navigation Field on Proposed Priority Projects
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Figure 3.6.2. Location Map of Telecommunication System Field on Proposed
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CHAPTER 4.
ENVIRONMENTAL ASSESSMENT

4.1. Background and Objectives
GOl is in need of the Master Plans of both fields of Aids to Navigation and Maritime
Telecommunications System as the Maritime Traffic Safety System Development
Plan, which covers up to the year 2020.
In response to the request of GOI, GOJ decided to conduct the study on the
Development Plan in accordance with the relevant international / internal laws and
regulations in force in Indonesia.
DGSC is responsible for the environmental conservation on the execution of the
Development Plan.
The objective of this environmental study is to provide the results of the
investigation of environmental conservation measures.
The environmental study was conducted based on therelevant laws, regulations and
procedures of Indonesia.

4.2. Legal and Administrative Requirement
(1) Legal basis of environmental conservation
In 1997, the Act of the Management of the Living Environment (Act No.23 of
1997 ) was established, consequently, the Act on Basic Provisions for the
Management of the Living Environment ( Act No.4 of 1982 ) was abolished.
The Act No.23 of 1997 makes the principle of environmental management clear
and serves as a basic indicator for other related legislation, which consists of 10
chapters, 52 articles concerned with principle, objectives, rights, obligations,
society’s roles, authorities, settlements, penalty and so on.
The Act No.23 specifies the following 6 objectives in Article 4:
To achieve conformity, harmony, and balance between human-beings and the
environment
To instill in Indonesian citizens the need to protect and develop the
environment
To guarantee the interest of present and future generations
To achieve the conservation of the environmental functions
To control wisely the utilization of potential resources
To protect the Unitary State of the Republic of Indonesia from the impacts of
a work and/or an activity outside the State’s territory which causes pollution
and/or environmental damages
(2) Decree of the Minister of Communication No. KM4 and KM5 1996
Decree of the Minister of Communication No.KM4 1996, stipulates the
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compulsion for completion of UKL and UPL for the business plan or activity
related to Sea Communication Sub-sector, and No.KM5 1996 stipulates the
technical manual for implementation of UKL and UPL.
The followings are the points of each decree.

Decree of the Minister of Communication No. KM4, 1996

a. This decree stipulates the compulsion for completion of UKL and UPL for
the business plan or activity related to Sea Communication Sub-sector,
based on the Government Regulation No0.51 1993 about AMDAL.

b. This decree was stipulated in view of all concerned Laws, Government
Regulations and other Decrees.

c. UKL is the effort to support environmental-friendly development for
business plan or activity, for which the implementation of AMADEL is not
compulsory but the environmental management should be compulsorily
completed.

d.UPL is the effort to support environmental-friendly development for
business plan or activity, for which the implementation of AMDEL is not
compulsory but the environmental monitoring should be compulsorily
completed.

e.Business plan or activity related to Sea Communication Sub-sector for
which UKL and UPL are compulsory shall be determined based on the type
of business or activity with the criteria of size, length, width, area, volume,
capacity, depth, and service level, in accordance with the impact of business
and activity by the type which should be necessarily coped with.

Decree of the Minister of Communication No. KM5, 1996

a. This decree stipulates the technical manual for the implementation of UKL
and UPL related to Sea Communication Sub-sector, considering the Decree
of the State Minister for Environment No.KEP12/MENLH3/1994
concerning general guide to the composition of UKL and UPL for business
plan/activity to which the implementation of AMDAL is not compulsory to
complete but the environmental management and monitoring effort should
be compulsorily completed.

b. This decree was stipulated in view of all concerned Laws, Government
Regulations and other Decrees.

c. The flow charts of the composition and handling of UKL and UPL are
showninFigure 4.2.1. andFigure 4.2.2.
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Figure 4.2.1. Rationalization Sequence of the Approach of

Composition of UKL & UPL
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Figure 4.2.2. Procedure for Handling of UKL & UPL
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4.3. Project Description
4.3.1. Master Plans
Brief descriptions of the Master Plans on the Aids to Navigation and the
Telecommunications System up to the target year of 2020 are as follows;
Details are explained in the Chapter 1 of this report.
(1) Visual Aids to Navigation
Development of Visual Aids to Navigation
Rehabilitation of Visual Aids to Navigation
(2) Radio Aids to Navigation
Radio beacon
DGPS
(3) VTS System
Straits of Malacca and Singapore
Sea Lane
Sea Lane
Sea Lane
(4) Supporting Facilities for Aids to Navigation
Buoy Tender, Aids Tender, Inspection Boat, Survey Vessel
Improvement of Buoy Base, maintenance facilities and equipments
(5) GMDSS Expansion and Improvement
Expansion of GMDSS areas
Improvement of Coastal Radio Stations for enabling to cover GMDSS
(6) Maritime Telecommunication Networks
Establishment of Ship Reporting System
Up-grading of Internal Telecom System, Satellite Telecom System
Utilization of Satellite System as Internal Communication
Integration of Coastal Radio Stations
Up-grading of DGSC Ship’s Communication
(7) Improvement of aged equipments and facilities

4.3.2. Projects for Investigation of UKL and UPL
Brief descriptions of the 6 sites for investigation of UKL and UPL selected from
the Priority Projects are as follows;
Details are explained in the Chapter 3 of this report.
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Light House Sites
Table 4.3.1. Lighthouse Sites

. Latitude Longitude
Location (Decimal Degree) (Decimal Degree)
1. P. Timau 3.313889 N 107.561429 E
2. Tg. Sading 1.202778 N 104.393333 E
3. Memburit 6.845833 S 115.212000 E
4. P. Menjangan 8.091667 S 114.525238 E
Area : 5000 with fencing
Housing : Living quarters for five (5) Families,
and Powerhouse Equipment
Light tower : 40m above ground level
Lighting equipment : Rotating type lantern with controller
Power supply system: For the lighting equipment  Solar system

For the living quarters Engine generator

VTS System Radar sites

Table 4.3.2. VTS Radar Sites at Sunda Strait

Name (Island) Position Altitude Access road
Merak (Jawa) 5 5435"S 134m 1.000m
106 00' 00" E

Table 4.3.3. VTS Radar Sites at Lombok Strait

Name (Island) Position Altitude Access road
Tanglad 8 46'56”S 420m Village top, road
(Nusa Penida) 115 3540"E and power line
available
Tower height 20m
Leveling of site 1,200m?

Equipment and Electric generator house 105m?2

4.4. Screening

The screening was conducted for the Master Plans on the Aids to Navigation

and the Telecommunications System up to the target year of 2020.
Results are as follows;
(1) According to the Indonesian environmental regulations, it is natural

hat

environmental regulations for harbor construction project are applied

correspondingly to our environmental study.

(2) In the “Decree of the Minister of Communication No.KM4 and No.KM5 Year
1996”, it is mentioned that environmental study for the middle-scale harbor

construction project is the investigation of UKL and UPL.

(3) Middle-scale harbor construction project means, for example, construction
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project for the berth of 50 to 200 meters of length.

(4) Therefore, IEE shall be conducted based on the above Decrees..

(5) Also, investigation of UKL and UPL on the Priority Projects shall be conducted
based on the above Decrees...

4.5. Initial Environmental Examination (IEE)
IEE was conducted on 2 types of projects, one of them is the Master Plans on the
Aids to Navigation and the Maritime Telecommunication System up to the target
year of 2020, the other is the Priority Projects for the investigation of UKL and UPL
selected from the Short Term Plans up to the target year of 2007.

4.5.1. IEE for Master Plans
(1) Selection of Targets
As mentioned above, one of the subjects of IEE are the projects of the Master
Plans, listed in 4.3.1. of this Chapter.
However, the following 5 projects are excluded from the targets of IEE
because of each reason mentioned below:
Radio Aids to Navigation
a. Radio Beacons
They are planned to install on existing coastal and offshore navigation
aids. New constructions are not planned.
b. DGPS
The utilization of existing coastal radio stations is planned. Constructions
of new building, antenna etc. are not planned.
Supporting Facilities for Aids to Navigation
a. Building of Buoy Tender and a few other kinds of supporting vessels, and
supplying of supporting facilities and equipment are planned.
b. No construction works are planned.
c. The utilization of existing buildings for supporting is planned.
GMDSS Expansion and Improvement
a. Installation of GMDSS equipment in existing coastal radio stations, and
improvement of coastal radio stations for enabling to cover GMDSS are
planned.
b. No construction works for buildings, antennas, etc. are planned.
Maritime Telecommunication Networks
a. Establishment of Ship Reporting System
Existing telecommunication facilities are planned to use.
b. Upgrading of Internal Communication Network
Upgrade of telecommunication facilities, communication network, etc. is
planned. Constructions of new building, antenna etc. are not planned.
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c. Utilization of Satellite System as Internal Communication
The utilization of existing facilities is planned.
d. Integration of Coastal Radio Stations
Improvement of the land network system of the coastal radio stations, etc.
is planned.
Upgrading DGSC Ship’s Communication
a. Upgrading of ship’s telecommunication system, such as introduction of
digital maritime telecommunication system is planned. Existing buildings,
antennas and other facilities are planned to utilize.
b. Constructions of new building, antenna etc. are not planned.
(2) Target of IEE for the Master Plans
Consequently, it is concluded that the targets of IEE are following 2 projects:
Development and Rehabilitation of Visual Aids to Navigation
Establishment of VTS System
(3) Method
IEE was conducted based on the natural, environmental and other data and
information collected in Indonesia.
Also, IEE was conducted on the environmental components stipulated in the
above mentioned Decrees.

The environmental components for conducting IEE are shown in the Table
4.5.1.

The environmental impacts to be covered in conducting IEE are shown in
the Table 4.5.2.
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Table 4.5.1. Description of Environmental Component

1

4.

6

. Land

a. Status of Land,;

b. Utilization of land;

c. Susceptible on natural disaster ( earthquake, floods, slide);

d.Chemical and physical quality and type of land (including the result of
testing).

. Source of water (water of surface and ground water)

a. Rate of flow (to water of surface and ground water) height of wave and ebb (to
sea water);

b. Allotment of the above;

c. Distance with location plan activity;

d.Chemical and physical quality (ncluding the test result of laboratory) that
compare with quality of existing environment (as instruction letter of Governor/
Decree of Minister/ Government Regulation.

. Air and Noise

a. Air quality and level noise both the source and/or surrounding of location plan
activity according to dominant wind direction. Enclosure the result of testing
laboratory.

b. Climate Circumstance (climate data covering temperature, dampness, rainfall,
wind and rain day. Special of wind that covers wind speed and direction expressed
in table and “Wind Rose “monthly).

Flora and Fauna

a. Mentioning the type of flora and fauna both water and land, which are found in
location and surrounding of location plan activity;

b. Explaining whether rareness fauna and flora type that protected.

. Social life, Economic Culture

Description as brief and clear of people condition around the location plan activity
from aspect population (amount according to type, old, and the density), source of
income, education level, earnings level, health condition, religion, mores,
perception society, and discipline and security level.

. Others

a. Description about the sensitive district / crisis that related to supporting
environment (protected forest, preserve, cultural pledge, district of tourism, etc.
b. Expression the regional space order general plan, where plan activity reside in.
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Table 4.5.2. Type of Impacts to be Covered

1.Impact to Natural Resources
a. Impact on coastal conservation (such: erosion, sedimentation);
b. Impact on hydro oceanography (the changing of stream flow, Rise and fall
of the tide;
c. Impact on sea biology (mangrove, grass sea, coral).

2. Impact on Chemical Physical
a. Source of Impact;
b. Type and Potency of Impact;
c. Characteristic and measurement of impact.

3. Impact on Biological
a. Source of Impact;
b. Type and Potency of Impact;
c. Characteristic and measurement of impact.

4. Impact to Social, Economic and Culture
a. Source of Impact;
b. Type and Potency of Impact;
c. Characteristic and measurement of impact.

(4) Result of IEE for Master Plan
Results of IEE for the Master Plans are shownin Table 4.5.3.
The bases of the evaluation are as follows;
a. Land
Construction of lighthouse needs 5,000 m? of land for each site and VTS radar
site needs 1,200 m2 for each site. There are problems of land expropriation.
b. Water
Quantity of waste and waste water, and overflow of solid waste are unknown.
c. Air and noise
Taking the scale of construction work and machinery used for construction
work of lighthouse and radar site into account, it is anticipated small.
d. Flora and fauna
It is depend upon the condition of each site, many sites in the Master Plans,
detailed survey should be done.
e. Social, economic and cultural component
There are problem of employment opportunities. Detailed survey should be
done.
f. Others
There are many sites in the Master Plans, there are many unknown factors.
(5) Conclusion of IEE for Master Plans
The results of IEE for the Master Plans show that the occurrence of not
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significant impact is anticipated on 2 components and 5 components are
unknown, therefore, it is concluded that the investigation of UKL and UPL on
the Master Plans should be conducted.
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Table 4.5.3. Result of IEE for the Master Plans

Environmental Component

Evalu
-ation

Guide to Investigation

1. Land
a. Status of Land;
b. Utilization of land;
c. Susceptibleness on natural disaster
d. Chemical and physical quality and
type of land

= Owner of land
» Earthquake, tsunami,
flood, slide

2. Water
a. State of sea, fresh and waste water
around the site
b. Chemical physical quality
d. Bacteria, plankton, benthos

» Measurement of Biochemical
Oxygen Demand (BOD) and
Suspended Solid (SS)

3. Air and Noise
a. Air quality
b. Source and level of noise surrounding
of site
b. Characteristic climate Circumstance

e Level of noise during
construction work

4. Flora and fauna
a. Type of flora and fauna both water and
land, found in site and surrounding
of site
b. Existence of rare, valuable and
protected flora and fauna

« Endangered species

5. Social, Economical and Cultural
component
a. Population of community (distribution
and resident of the site)
b. Source of income
c. Education and earning level
d. Religion and mores
e. Perception society
f. Discipline and security level
g. Fishery activities
h. Agricultural activities
i. Existence of historical heritage
j. Existence of cultural property
k. Existence of topography and geography
with special scientific value
I. Existence of national park
m. Existence of nature preserve

= Condition of people

< Movement of fishing
vessels

« Necessity of resettlement

6. Others
a. Sensitive district (protected forest,
preserve, cultural pledge, district of
tourism, etc.)
b. Regional plan

« Beautiful scenery, etc. in
the vicinity of the site

Evaluation

D : No impact anticipated
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4.5.2. IEE for Priority Projects
As mentioned above, the subjects of IEE for Priority Projects are 4 sites of
lighthouse project and 2 sites of VTS project. listed in 4.3.2. of this Chapter.
IEE for the selected 6 sites is conducted with the same method and procedure as
IEE for the Master Plans.
(1) Details of selection of target sites for investigation
Development and Rehabilitation of Visual Aids to Navigation
a.Because of rehabilitation of existing facilities, rehabilitation projects
were excluded from the target.
b.Because of small scale of their civil work, development of Light Beacons
and Light Buoys are also excluded from the target.
c.Based on general consideration about the location of each site, and
consultation with counterpart, 4 target sites for development of lighthouses
out of 13 planned sites of priority projects were selected as target sites for
investigation, because it is considered that potential impacts of lighthouses
development to the environment are similar and not significant.
d.Environmental assessment on the other 9 planned sites for development of
lighthouses was to be presumed based on the results of the investigation of
selected 4 target sites.
Establishment of VTS system
Selected both Sunda and Lombok radar sites of the Priority Project.
(2) Result of IEE for selected 6 sites
Timau site
a. Results of IEE for Timau site
Results of IEE for Timau site are shown in Table 4.5.4.
The bases of the evaluation are as follows;
- Land
The site is in virgin island, owned by local government. Small impact of
land expropriation is anticipated.
- Water
Quantity of waste and waste water, and overflow condition of solid waste
are unknown.
- Air and noise
No impact is anticipated because there is no inhabitant in this island.
- Flora and fauna
Flora and fauna are not protected.
- Social, economic and cultural component
A problem of employment opportunities for construction work is positive
impact.
- Others
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No impact is anticipated, but detailed survey shall be done..

b. Conclusion of IEE for Timau site
The results of IEE for the Timau site show that the occurrence of not

significant impact for 1 component is anticipated and 5 components are
unknown, therefore, it is considered that the investigation of UKL and UPL
for this site should be conducted.
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Table 4.5.4. Result of IEE for the Priority Projects (Site: Timau)

Environmental Component

Evalu
-ation

Guide to Investigation

1. Land
a. Status of Land;
b. Utilization of land;
c. Susceptibleness on natural disaster
d. Chemical and physical quality and
type of land

= Owner of land
= Earthquake, tsunami,
flood, slide

2. Water
a. State of sea, fresh and waste water
around the site
b. Chemical physical quality
d. Bacteria, plankton, benthos

= Measurement of
Biochemical Oxygen
Demand (BOD) and
Suspended Solid (SS)

3. Air and Noise
a. Air quality
b. Source and level of noise surrounding
of site
b. Characteristic climate Circumstance

= Level of noise during
construction work

4. Flora and fauna
a. Type of flora and fauna both water and
land, found in site and surrounding of
site
b. Existence of rare, valuable and
protected flora and fauna

= Endangered species

5. Social, Economical and Cultural
component
a. Population of community (distribution
and resident of the site)
b. Source of income
c. Education and earning level
d. Religion and mores
e. Perception society
f. Discipline and security level
g. Fishery activities
h. Agricultural activities
i. Existence of historical heritage
j. Existence of cultural property
k. Existence of topography and geography
with special scientific value
I. Existence of national park
m. Existence of nature preserve

= Condition of people

= Movement of fishing
vessels

= Necessity of resettiment

6. Others
a. Sensitive district (protected forest,
preserve, cultural pledge, district of
tourism, etc.)
b. Regional plan

= Beautiful scenery, etc. in
the vicinity of the site

Evaluation

A : Significant impact anticipated

B : Not significant impact anticipated
C : Unknown, necessary to investigate
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Sading site
a. Result of IEE for Sading site

Results of IEE for Sading site are shown in Table 4.5.5.

The bases of the evaluation are as follows;

- Land
Since the site is owned by Bintan International Resort Co., small impact
of land expropriation is anticipated.

- Water
Quantity of waste and waste water, and overflow condition of solid waste
are unknown.

- Air and noise
It is anticipated very small because there is no inhabitant around the
site.

- Flora and fauna
The site is in a resort plan, therefore impacts to flora and fauna will be
anticipated small.

- Social, economic and cultural components
A problem of employment opportunities for construction work is positive
impact.

- Others
No impact is anticipated, but unknown.

b. Conclusion of IEE for Sading site

The results of IEE for the Sading site show that the occurrence of not

significant impact for 2 components is anticipated and 4 components are

unknown, therefore, it is considered that the investigation of UKL and UPL

for this site should be conducted.
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Table 4.5.5. Result of IEE for the Priority Projects ( Site: Sading)

Environmental Component

Evalu
-ation

Guide to Investigation

1. Land
a. Status of Land;
b. Utilization of land;
. Susceptibleness on natural disaster
d. Chemical and physical quality and
type of land

= Owner of land
= Earthquake, tsunami,
flood, slide

2. Water
a. State of sea, fresh and waste water
around the site
b. Chemical physical quality
d. Bacteria, plankton, benthos

= Measurement of
Biochemical Oxygen
Demand (BOD) and
Suspended Solid (SS)

3.Air and Noise
a. Air quality
b. Source and level of noise surrounding
of site
b. Characteristic climate Circumstance

= Level of noise during
construction work

4. Flora and fauna
a. Type of flora and fauna both water and
land, found in site and surrounding
of site
b. Existence of rare, valuable and
protected flora and fauna

= Endangered species

5. Social, Economical and Cultural
component
a. Population of community (distribution
and resident of the site)
b. Source of income
c. Education and earning level
d. Religion and mores
e. Perception society
f. Discipline and security level
g. Fishery activities
h. Agricultural activities
i. Existence of historical heritage
j. Existence of cultural property
k. Existence of topography and geography
with special scientific value
I. Existence of national park
m. Existence of nature preserve

= Condition of people

= Movement of fishing
vessels

= Necessity of r esettlement

6. Others
a. Sensitive district (protected forest,
preserve, cultural pledge, district of
tourism, etc.)
b. Regional plan

= Beautiful scenery, etc. irf
the vicinity of the site

Evaluation

O o>
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Memburit site
a. Result of IEE for Master Plan

Results of IEE for the Membrit site are shown in Table 4.5.3.

The bases of the evaluation are as follows;

- Land
Since the site is dry field used for farmland and owned by local people,
there are problems of land expropriation.

- Water
Quantity of waste and waste water, and overflow of solid waste are
unknown.

- Air and noise
Impact is anticipated very small because the site is in farmland.

- Flora and fauna
The site is in farmland, therefore impacts will be small.

- Social, economic and cultural component
A problem of employment opportunities for construction work is positive
impact.

- Others
No impact is anticipated, but detailed survey shall be done..

b. Conclusion of IEE for Membrit site

The results of IEE for the Membrit site show that the occurrence of not

significant impact for 1 components is anticipated and 5 components are

unknown, therefore, it is considered that the investigation of UKL and UPL

for this site should be conducted.
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Table 4.5.6. Result of IEE for the Priority Projects ( Site: Memb urit)

Environmental Component

Evalu
-ation

Guide to Investigation

1. Land
a. Status of Land;
b. Utilization of land;
c. Susceptibleness on natural disaster
d. Chemical and physical quality and
type of land

= Owner of land
= Earthquake, tsunami,
flood, slide

2. Water
a. State of sea, fresh and waste water
around the site
b. Chemical physical quality
d. Bacteria, plankton, benthos

= Measurement of
Biochemical Oxygen
Demand (BOD) and
Suspended Solid (SS)

3. Air and Noise
a. Air quality
b. Source and level of noise surrounding
of site
b. Characteristic climate Circumstance

= Level of noise during
construction work

4. Flora and fauna
a. Type of flora and fauna both water and
land, found in site and surrounding
of site
b. Existence of rare, valuable and
protected flora and fauna

= Endangered species

5. Social, Economical and Cultural
component
a. Population of community (distribution
and resident of the site)
b. Source of income
c. Education and earning level
d. Religion and mores
e. Perception society
f. Discipline and security level
g. Fishery activities
h. Agricultural activities
i. Existence of historical heritage
j. Existence of cultural property
k. Existence of topography and geography
with special scientific value
I. Existence of national park
m. Existence of nature preserve

= Condition of people

= Movement of fishing
vessels

= Necessity of resettlement

6. Others
a. Sensitive district (protected forest,
preserve, cultural pledge, district of
tourism, etc.)
b. Regional plan

= Beautiful scenery, etc. irf
the vicinity of the site

Evaluation

On®>»
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Menjangan site

a. Results of IEE for Menjangan site

Results of IEE for the Menjangansite are shownin Table 4.5.7.

The bases of the evaluation are as follows;

- Land
Menjangan Island is Natural Conservation area owned by local
government. There are no inhabitant. Impact of land expropriation is
anticipated small.

- Water
Quantity of waste and waste water, and overflow of solid waste are
unknown, detailed survey shall be done.

- Air and noise
An impact for protected animals during construction work is anticipated,
detailed survey shall be done.

- Flora and fauna
There are protected flora and fauna in the island,detailed survey should
be done.

- Social, economic and cultural component
A problem of employment opportunities for construction work is positive
impact

- Others
Unknown but no significant impact is anticipated.

b. The results of IEE for Menjangan site show that the occurrence of not
significant impact for 4 components is anticipated and 2 components are
unknown, therefore, it is considered that the study of UKL and UPL for
this site should be conducted.
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Table 4.5.7. Result of IEE for the Priority Projects ( Site: Menjangan)

Environmental Component

Evalu
-ation

Guide to Investigation

1. Land
a. Status of Land;
b. Utilization of land;
c. Susceptibleness on natural disaster
d. Chemical and physical quality and
type of land

= Owner of land
= Earthquake, tsunami,
flood, slide

2. Water
a. State of sea, fresh and waste water
around the site
b. Chemical physical quality
d. Bacteria, plankton, benthos

= Measurement of
Biochemical Oxygen
Demand (BOD) and
Suspended Solid (SS)

3. Air and Noise
a. Air quality
b. Source and level of noise surrounding
of site
b. Characteristic climate Circumstance

= Level of noise during
construction work

4. Flora and fauna
a. Type of flora and fauna both water and
land, found in site and surrounding
of site
b. Existence of rare, valuable and
protected flora and fauna

= Endangered species

5. Social, Economical and Cultural
component
a. Population of community (distribution
and resident of the site)
b. Source of income
c. Education and earning level
d. Religion and mores
e. Perception society
f. Discipline and security level
g. Fishery activities
h. Agricultural activities
i. Existence of historical heritage
j. Existence of cultural property
k. Existence of topography and geography
with special scientific value
|. Existence of national park
m. Existence of nature preserve

= Condition of people

< Movement of fishing
vessels

= Necessity of resettlement

6. Others
a. Sensitive district (protected forest,
preserve, cultural pledge, district of
tourism, etc.)
b. Regional plan

= Beautiful scenery, etc. irf
the vicinity of the site

Evaluation

o o »
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Merak site
a. Results of IEE for Merak

Results of IEE for Merak site are showninTable 4.5.8.

The bases of the evaluation are as follows;

- Land
The site is in farmland owned by local people. There are problems of land
expropriation.

- Water
Quantity of waste and waste water, and overflow of solid waste are
unknown.

- Air and noise
It is anticipated negligible because the site is in the farm land..

- Flora and fauna
Since the site is in farmland, no impact is anticipated.

- Social, economic and cultural component
A problem of employment opportunities for construction work is positive
impact..

- Others
Unknown but impacts are anticipated small.

b. The results of IEE for Merak site show that the occurrence of not
significant impact for 2 component is anticipated and 4 components are
unknown, therefore, it is considered that the investigation of UKL and
UPL for this site should be conducted.
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Table 4.5.8. Result of IEE for the Priority Projects ( Site : Merak)

Environmental Component

Evalu
-ation

Guide to Investigation

1. Land
a. Status of Land;
b. Utilization of land;
c. Susceptibleness on natural disaster
d. Chemical and physical quality and
type of land

= Owner of land
= Earthquake, tsunami,
flood, slide

2.Water
a. State of sea, fresh and waste water
around the site
b. Chemical physical quality
d. Bacteria, plankton, benthos

= Measurement of
Biochemical Oxygen
Demand (BOD) and
Suspended Solid (SS)

3.Air and Noise
a. Air quality
b. Source and level of noise surrounding
of site
b. Characteristic climate Circumstance

= Level of noise during
construction work

4. Flora and fauna
a. Type of flora and fauna both water and
land, found in site and surrounding
of site
b. Existence of rare, valuable and
protected flora and fauna

= Endangered species

5. Social, Economical and Cultural
component
a. Population of community (distribution
and resident of the site)
b. Source of income
c. Education and earning level
d. Religion and mores
e. Perception society
f. Discipline and security level
g. Fishery activities
h. Agricultural activities
i. Existence of historical heritage
j. Existence of cultural property
k. Existence of topography and geography
with special scientific value
l. Existence of national park
m. Existence of nature preserve

= Condition of people

< Movement of fishing
vessels

= Necessity of resettlement

6. Others
a. Sensitive district (protected forest,
preserve, cultural pledge, district of
tourism, etc.)
b. Regional plan

= Beautiful scenery, etc. irf
the vicinity of the site

Evaluation

On ® »
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Tanglad site
a. Result of IEE for Tanglad site

Results of IEE for the Master Plans are showninTable 4.5.9.

The bases of the evaluation are as follows;

- Land
The site is on top of hill owned by local people. There are problems of land
expropriation.

- Water
Quantity of waste and waste water, and overflow of solid waste are
unknown.

- Air and noise
Since the site is in dry field, the impact is anticipated negligible.

- Flora and fauna
Also, the site is in dry field, no impact is anticipated.

- Social, economic and cultural component
A problem of employment opportunities is positive impact. Detailed
survey should be done.

- Others
Unknown but no impact is anticipated.

b.Conclusion of IEE for Tanglad site

The results of IEE for Tanglad site show that the occurrence of not

significant impact for 2 components is anticipated and 4 components are

unknown, therefore, it is considered that the investigation of UKL and UPL

for this site should be conducted.
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Table 4.5.9. Result of IEE for the Priority Projects ( Site: Tanglad)

Environmental Component

Evalu
-ation

Guide to Investigation

1. Land
a. Status of Land;
b. Utilization of land;
c. Susceptibleness on natural disaster
d. Chemical and physical quality and
type of land

= Owner of land
= Earthquake, tsunami,
flood, slide

4. Water
a. State of sea, fresh and waste water
around the site
b. Chemical physical quality
d. Bacteria, plankton, benthos

= Measurement of
Biochemical Oxygen
Demand (BOD) and
Suspended Solid (SS)

5. Air and Noise
a. Air quality
b. Source and level of noise surrounding
of site
b. Characteristic climate Circumstance

= Level of noise during
construction work

4. Flora and fauna
a. Type of flora and fauna both water and
land, found in site and surrounding
of site
b. Existence of rare, valuable and
protected flora and fauna

= Endangered species

5. Social, Economical and Cultural
component
a. Population of community (distribution
and resident of the site)
b. Source of income
c. Education and earning level
d. Religion and mores
e. Perception society
f. Discipline and security level
g. Fishery activities
h. Agricultural activities
i. Existence of historical heritage
j. Existence of cultural property
k. Existence of topography and geography
with special scientific value
I. Existence of national park
m. Existence of nature preserve

= Condition of people

= Movement of fishing
vessels

= Necessity of resettlement

6. Others
a. Sensitive district (protected forest,
preserve, cultural pledge, district of
tourism, etc.)
b. Regional plan

= Beautiful scenery, etc. irf
the vicinity of the site

Evaluation

o o »

4-25

. Significant impact anticipated

: Not significant impact anticipated
: Unknown, necessary to investigate
: No impact anticipated



(3) Summary of IEE

Results of IEE are summarized as Table 4.5.10.

Table 4.5.10. Summary of IEE

Master Plan

Timau

Sading

. Land

. Water

. Air and noise

. Flora and fauna
Social, economic and

cultural component

. Others

NN R
WOOO

o
@]

TOOOm™

@

TOOOW™

@

Memburit | Menjangan

Merak

Tanglad

1. Land

2. Water

3. Air and noise

4. Flora and fauna

5. Social, economical and
cultural component

6. Others C

TWOOOW

WWOOW@

@]

TWOOOW

O

WOOO®

@]

Evaluation

Unknown, necessary to investigate

No impact anticipated

No significant impacts on land expropriation and employment opportunity of
local people for construction work are anticipated to the Master Plan and 5
selected sites, and no significant impacts on flora and fauna are anticipated to

Menjangan site.

(4) Conclusion

Based on the results of IEE on the Master plans and the selected 6 sites of the
Priority Projects, it is concluded that the investigation of UKL and UPL on the

following 2 projects should be conducted.
Development of Visual Aids to Navigatio
Establishment of VTS System
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4.6 Investigation of UKL and UPL for Priority Projects
As mentioned above, the subjects of the investigation of UKL and UPL are 4 sites
for development of lighthouse and 2 sites for VTS radar sites selected from the
Priority Projects.

4.6.1. Re-entrustment to Local Consultant
After consulting with counterpart, we selected a local consultant, and re-
entrusted the Investigation of UKL and UPL on above six sites of the Priority
Projects of the Aids to Navigation to them.

4.6.2. Outline of Investigation
(1) Basic concept
The investigation was conducted based on the concept provided in the Decree of
the Minister of Communication No.KM4 and KM5 Year 1996.
(2) Survey of present environmental conditions
Data collection, field survey, hearing from community residents and concerned
people, laboratory testing and analysis of present environmental conditions
consisting of the following components were conducted:
Land
a. Status of land
b. Utilization of land
c. Susceptible natural disaster (Earthquake, Tsunami, Flood, Slide)
d.Chemical and physical quality of land
Water
a.Chemical and physical quality of water (measurement of BOD and SS)
b.Bacteriological, plankton, benthos examination
Noise
a.Level of noise
Flora and Fauna
a.Type of flora and fauna both water and land, found in sites and
surrounding of sites
b.Natural growth of valuable protected plants
Social, Economic, Cultural Life
a.Population of community
- Distribution of population
- Resident population of the site
- Source of income
b.Fishery activities
c. Agricultural activities
d.Existence of historical heritage
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e.Existence of cultural property
f. Existence of topography and geography with special scientific value
g. Existence of national park
h.Existence of preserve
(3) Study on impacts arising from the planned project
Based on the results of above investigation on present environmental conditions,
impacts arising from the planned project were studied.
(4) Establishment of UKL and UPL plans
Based on the results of the above study on environmental impacts arising from
the planned project, UKL Plans and UPL Plans were established.

4.6.3. Present Environmental Conditions
The results of survey conducted for present environmental conditions on the 6
sites (P. Timau, Tg. Sading, Membrit, Menjangan, Merak and Tanglad ) are as
follows:
(1) P.Timau
Timau Island
District West Bunguran
Regency Natuna
Province Riau
Land
a. Geography
The site is in Timau Island, it is about 5m above sea level, 2.3 km? and
mostly slight slope.
b. Land usage
The island is covered by virgin forest and belongs to local government.
There is no inhabitant.
Climate
According to climatic data released in 1998-2000 by Meteorological and
Geographic Agency, Natuna Regency, the highest rainfall occurs in January
and May (270mm), the lowest rainfall occurs in February and March
(136.5mm). Average rainy day is 5 days/month. Maximum rainy days occur in
January (27days). Minimum rainy days happen in February (4days). Average
temperature is 29degrees Celsius, average wind speed is 2.5 m/sec..
Other general climatic conditions of this district are shown in the Chapter 2
of volume 1.
Chemical and Physical components
a. Air quality and noise
Results of air quality analysis (3 hours method, same as national
standard ) with national quality standard and noise level measurement
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around the site, based on the result of field survey, are shown in Appendix
4.6.1.and Appendix 4.6.2.
As shown in appendix, for example, measured values of CO ( 360y g/m?)
and Nox ( 1.04u g/ms) are very low than national quality standard (10,000
and 150 each).
b. Soil quality
Soil fertility in Timau Island is classified as medium.
Results of laboratory analysis regarding soil fertility around the site are
showninAppendix 4.6.3.
As shown in appendix, soil quality is acidity (pH 5.3~6.2, H>0).
c. Quality of ground water
There is no well water in this island.
d. Seawater quality
Depth of seawater around the site is about 10m.
The result of seawater quality analysis with national quality standard is
showninAppendix .4.6.4.
As shown in appendix, for example, measured values of BOD ( 4.6mg/l )
and SS (2mg/l ) are much lower than national quality standard ( 45 and 80
each).
Biological components
a. Flora
The type of flora that grow in the island are nipah, waru, api-api, cemara
laut etc.. There is no protected flora in this island.
b. Fauna
Fauna that found in the island are. grasshopper, biawak, camar, elang laut,
perkutut, etc.. There is no protected fauna in this island.
c. Aquatic biota
- Coral reef
Marked coral colony is not found around the site.
- Fish
Kerapu, common fish in this district, is found plenty around the
site. No special kind of fish is reported in this area.
- Plankton and Benthos
The result of aquatic biology analysisisshowninAppendix 4.6.5.
There is no national standard for plankton and benthos in seawater in
Indonesia, however, for example, very small number of zooplankton
(2~30) is measured.
Cultural, Social and Economic Components
a.Demography and workforce
There is no inhabitant in this island and no need to carry out the
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resettlement of people.
According to Bunguran District in Numbers 2000, there are 18,410
inhabitants in West Bunuran District, average density was 18 persons /
kmz2, There was 59% productive age inhabitant.

b. Occupation
Inhabitants in West Bunuran District mostly work as farmers and as
fishermen with low incomes.

c. Culture of Society
Native people of West Bunuran District are Melayu tribe. Majority of
people are Moslems, therefore local culture and customs are much
influenced by Islamic culture.
There is a special leadership system in this district.
Paternalistic leadership system is commonly found in homogenous society
in most villages. It means that someone respected and honored is
established either as formal leader (Village Head) or as Chief of Village
Representative Body, and simultaneously as non-formal leader who handle
social problems n the society. Usually, anything ordered by Village Head
and Chief of Village Representative Body will be obeyed by the people.
No historical heritage or sacred places are found in Timau island..

d. Health of the society
Health facilities in West Bunuran District consist of 1 public health center
and 8 supplementary public health centers.

e. People’s perception
Results of questionnaires for people of West Bunuran District indicate that
they do not know about Timau island and lighthouse. However, they do not
mind if a new lighthouse is constructed in Timau island.

(2) Tg. Sading

Village Lebong Sagoi
District North Bintan
Keprauan Riau
Province Riau

Land

a. Geography
The site is located in northern portion of Bintan Island, it is in range of hills,
about 10m above sea level.

b. Land usage
The site is in hilly, rocky and bushy area, there is no inhabitant, but this
area is owned by Bintan International Resort Co. owned by Slim Group.
This area will be used as Bintan International Resort.
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Climate
Climatic data released in 1998-2000 by Meteorological and Geographic
Agency, Sumenp Regency, states that the highest rainfall occurs in January,
October and December (447mm), the lowest rainfall occurs in February and
July (91.45mm). Average rainy day is 17.4 days/month. Maximum rainy days
occur in October (25days). Minimum rainy days happen in July (7days).
Average temperature is 30.1degrees Celsius, average wind speed is 2.6 m/sec.
Other general climatic conditions of this district are shown in chapter 2 of
volume 1.
Chemical and Physical component
a. Air quality and noise
Results of air quality analysis (3 hours method, same as national standard)
with national quality standard and noise level measurement around the
site, based on the result of field survey, are shown in Appendix 4.6.6. and
Appendix 4.6.7.
As shown in appendix, for example, measured values of CO ( 36p g/ms3) and
NOX ( 3.04u g/ms) are very low than national quality standard (10,000 and
150 each).
b. Soil quality
Soil fertility in Sading is classified as medium.
Results of laboratory analysis regarding soil fertility around the site are
showninAppendix 4.6.8.
As shown in appendix, soil quality is strong acidity (pH 4.8~5.1 ,H,0).
c. Quality of ground water
As mentioned above, the site is in hilly and rocky area, there is no ground
water.
d. Seawater quality
The result of seawater quality analysis with national quality standard is
showninAppendix 4.6.9.
As shown in appendix, for example, measured values of BOD (6.8~8.0mg/l)
and SS (3~4mg/l) are much lower than national quality standard (45 and
80 each).
Biological components
a. Flora
Types of flora in this area are nipah, api-api, bakau, etc. There is no
protected flora in this district..
b. Fauna
Types of animals found in this area are belibis, kuntut, kucing, titik, etc..
There is no protected fauna in this district..
c. Aquatic biota
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- Coral reef
Marked coral colony is not found around the site.
- Fish
Many kinds of common fish are found plenty around the site. No special
kind of fish is reported in this area.
- Plankton and Benthos
The result of aquatic biology analysis isshowninAppendix 4.6.10.
There is no national standard for plankton and benthos in  seawater
in Indonesia, however, for example, number of zooplankton (8~35) is very
small.
Cultural, Social and Economic Component
a. Demography and workforce
According to North Bintan District in Numbers 2000, there are 40,211
inhabitants in North Bintan District, average density was 392 per