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PREFACE

In response (o the request of the Republic of Indonesia, the Government of Japan
has decided to carry owt the survey as part of het overseas technical cooperation program
aiming at transfening the fechnologies of the removal of sunken vessels both planning and
execulion, and the Japan International Cooperation Agency (JICA) conducted the survey.

JICA organized a steering committee headed by Mr. Yasuhiro Hosokawa, Ship Bureau,
Ministry of Transpott and a Survey Team comprising engineers of the Japan Shipbuilding
Technology Cenler, and dispatched the team to the Republic of Indonesia to carry out
the field survey.

After weluming feom the field suevey, the Team analyzed and examined Lhe infoz-
mation and data obtained in Indonesia, discussed those maiters with the Indonesian
authorities concemed, and has completed the final report for submission {o the Government
of the Republic of Indonesia.

I hope this reporl will prove to be useful for the development of technology regard-
ing the removal of sunken vessels in Indonesia, and contribute to the promotion of friendly
relalions between our fwo countries.

1 would like to express my hearifelt appreciation to the Government and the people

conceined of Indonesia for their close cooperation and assistance extended to the survey
feam.

Sincercly yours,

March, 1980

Jeud el

Keisuke Arita,
President,
Japan Intemational Cooperation Agency
Tokyo, Japan






Scope of Work
The survey was conducted (o transfer the implementation and drafting techniques of
the basic plan regarding sunken vessels in Indonesia to the Directorate General of Seca

Communications in Indonesia.

In implementing the susvey, the main poinis of the cope of work have been decided
as {ollows;

(1) Survey for the preseit state of Surabaya Port

(2) Dsafiing the standaids to decide the priority order for the removal work of sunken
vessels

(3) Deciding the priofity for the removal work of sunken vessels

{4) Survey on the removal method of sunken vessels

(3) Survey on the general implementation standards for the salvage work

(6) Survey on the manpower training for the salvage work

(7) Survey on the procurement of machines and equipment for the salvage works

According fo above “Scope of Work,” the study on the removal of sunken vessels
in the Republic of Indonesia has been carried out, selling an example on Surabaya Port.
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'S-1 Curient State and Problems in the Waters of the Republic of Indonesia

S-1-1  Environment of the Passages in Indonesian Waters {rom the Viewpoint of Natural
and Geographical Conditions

'i’he Republic of Indonesia is the largest archipelageon nalion in the world, being
situated in vast zones centered on the equator, Consequeally, importance of the maritime
traffic is very big, but it is shoit of natural good harbours, while most major porfs are river
onges. :

In major porls, it is very hard to maintain sufficient depth as the por{, which maiks
a charactesistic of the river ports in general. Additionaly, in the port of Indonesia, as the
tocation of foatings is largely moved by changes in the teérain arround coast line caused
by a huge quantity of mudfsand from rivers and affect of strong tide and custent, navigalors
‘have to niake strict watch on the surface of the wafer when enlering into and leaving the
post, regarding i€ as the niost dangerous.

Fusthermore, there are still so many zones in the Indonesian watess whete sweeping
operation has not finishéd yet, and is left a number of sunken vessels as they are in the
passages and the inside of harbours.

Putting in ordér of the current state of main posis, it is prescribed as in the fable S-1.

In the above envitonment of (he passages, problems to safely navigation for ships
entering into and leaving the port and psychological apprehension of navigaloss are im-
measurable, which inevitably leads Lo a possible Taclor fo cause sea acciden(s.

Table $-2 indicates a tabulalion of the marilime accidents, in which the cases of sinking
and stranding are inclined to increase year by year. Therefore, it is an urgenl task to im-
prove environment of the passages, faying stress on removal of the sunken vessels.

From the above, it can be said that effects should be made to accelerate improvement
of the passage and harbour environment necessary for safely navization and to restore
‘confidence of navigation environment, which are the bases for developing the country as

* oceanic nation. ‘ '

§1-2 " Position of Removal of the Sunken Vessels in the policies of The Republic of
Indonésia '

Transportl Sector is expected lo alfain more than 10 percent growth per annual, of
which domestic maritime fransporl expecled 10 percent, while overseas are S perceat

5.1



respectively, complying with the policies of regional development and of immigration sel
in the 3rd Five-year Development Plan (PELITA HI)

So, the estimate 1o be perfermed al the end of the above plan is shown in Table S-2,
and to this end, il is indispensably requested (o secure safely navigator to cope with the
inereased volume of masitime freight and number of ships in commission.

Buf, improvement of environment of the passage, cdscesponding to growth in mari-
time transport sector, is impeded by the sunken vessels which become more or less the
bolllencck (o proceed il. As the siluation above was reperceived by person concemed in
Indonesia, removal works have borne fruit of 16 sunken vessels with 4,600 (ons during the
Second Five-year Development Plan (1974/75—-1978/79), which, howevet, is not sufficient
enough fo coniribule to improvement of the existing condition in the ports of Indonesia.

So, the matter has come to what it stands parily due to fow level of salvage technics
combinad with restraint of natural conditions and the like.

S-1-3 Currenl State of Salvaging Sunken Yessels in the water of the Republic of Indonesia

The Government of the Republic of Indonesia has carried oul removal operations of
the sunken vessels dusing the 1st and 2nd Fiveyear Development Plans (PELITA 1 and 11)
the volume of which is shown in Tables §-3 and $-4 yespectively, and has planned fo salvage
them during the 3rd Five-year Development Plan (PLITA 111} as indicated in Fable S-5.

Comparing Lhe planned figures with the performed results throughoul the periods
of PELITA [ to PELITA I, as seen in Table S-6, it is pointed oul that the former has been
getling bigger year by yeas, on the contrary the latter gelling smaller yeasly.

S-1-4  Current State of the Salvage ladustry in Indonesia

The Salvage companies authorised by and registered for the Ditectorate General of
Sea Communication are indicated inList 1-5-7 Of these companies, substantially only
4 companies have had the performed experience of salvaging operation {0 award the orders
from the Government. These 4 companies are piesumed to have operalion' capacities of
around 10,000 tons per year in total, but their existing salvage fechnique, machines and
equipmenal are not salisfactory te fully meet the current state in the couniry, in lakiag

account of volume of the sunken vessels to be salvaged in the water of the Repubtic of
Indonesia.
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List S-1

Environment of passages in major porls in Indonesia

* Estimated Depthfm -

No. Porls 'l‘ype- " Function ' E:ﬁ'_"a}id total
in Road 3t Quay oF wrecks
" 1. Surabaya Arca B F 12 28 49
2. Teluk Bayur Area B n ' 1.5 14
3. Bangka Strait Area 22
- 4. Musi River Area Ry F 56 i5
" 5. Tanjung Priok Area B F 49 i
. 6. Tarakan Area Ré F 314 5 3
: 7. Cilacap Area Ry F 7 47 16
© 8. Balikpapan Area _ Rd F 9 ‘8
9, Ujung Pandsng—'o\re; B K 16 810 1
10, Belawan Arza Rv F 7 32
‘11, Semarang Area Rd F 57 2555 3
Total ' 161
Abbreviation
Rd = Road
‘Rv = River
‘B = Basinfbay
-l = Interistand trade
‘F =Foreign trade
List S-Z Estimated Trade Capacily at the End of
the Third Five-Year Development Plan
Kind of vessel Hult (DWT) Cargo {T)
Lovat
Loac Vessels 165,900 2,986,200
Inter island 357,500 7.865 600
Traditional vessels 63,500 1,219,000
Pioneer vessels 19,500 78,000
Forcign trade 593,000 - 7,526 000
Ocean going vessels
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PELITA 1 (1969-1974)

List $-3 Actual Removal in PELITA 1

RE: WRECK REMOVAL

Actual _[}3!a

an

19328

Pian
o Approx. Approx.
Location | Period Object Scrap Period Object Scrap
{ton) (ton)
69J70 | 3 wreck 3,270 69/70 | 3 wreck 3210
70/71 | 2 wieck 900 70f71 12 wieck 900
Jakarta 7472 {6 wieck 2,000 71§12 76 wréck 2,000
72{13 | 30 weck 3,062 72473 }30wieck 1,062
73§14 | Floating Dock 900 | 73/74 | Floating Pock 90 |
69110 | Floaling Dock 750 6910 [ Floating Dock 750 .. ]
70771 | Floating Dock 450 | 707t | Floating Dock 450
Surabaya | 71f72 | Floating Dock 1,350 T1f72 ] Floating Dock 1,350
72413 | wieck 1,400 12f13 | Wieck 1,400
13f74 | Floaling dock + wreck! 2,250 73§74 | Floating dock # wiecks 2,250
69/10 | Wreck (ST D 400 69/10 | Wreek (LST 11) 400 -
Palembang . :
70/73 ! Wreck (LST 1) 1,600 7070 | Wreck (LST 1) 1,600
69110 | Wreck 6970 | Wreck
Cifacap . .
70§11 | Continuation 2,000 71§12 4Conlinu ation 2,500
71172 | Drcdges 431 112 | Deedger 431
Belzwan :
72§13 | Continuation - 72§13 | Costinuation -
72413 | 2Bange 65 7213 | 2 Barge 65
Balikpapan 1 Oil pipe i Qit pipe
1 Pontoon I Pontoon
Total 18828

$4



PELITA H (1974-1979) RE: WRECK REMOVAL

List S-4  Actual Removalin PELITA §

Pian Actual Data
. Approx. Approx.
Location | Period Object Scrap Period Object Scrap
' (ton) (ton)
Iakata | 7475 | 16 wieek 4800 E74/75 | 1 wreck 450
75f16 § 3 wreck 5550 15176 | 2 wieck 670
16417 § 3 wreck 3,510 T6f17 } 2 wreck 890
Suzabaya . ]
718 | 31 wreck 4 810 71§18 | 1 wreck 630
7819 | 35 wreck 2,530 78§19 | 18 wreck 2,000
{including wooden (including 17 wooden
wiecks 21 Jakarla) wrecks at Jakarta)
Total - 21, 200 4640
Remarks: 1. One \'\'reckf.“als:.ukuu No. 44 oul of 18 wrecks during period 78/79 of ACTUAL

DATA is st} under-operation by P.T. Indonzsian Salvage a3 of December, 1979,

estimated 23,968 tons.

S5

Tota} removed weight fons of scrap during PELITA 1 & 18 (1969-1979) are




List S-5 Planned Removal in PELITA I

Fisst period (1979—1980) of PELATA I | ' RE: WRECK REMOVAL

The first priosily of the wieck semoval and mine ficld cleaning at the channel and the anchorage area

al Surabaya Port
. Estimate
i iectfMatsukura No. : Remarks
Locatien ObjectfMatsukura scrap (ton) - _ _
T Western ). Passenger Ship)? 1,100 ¥ Under opesation by P.T-
Channel 2. Niaval Training Shipfd 4,400 Yalazada
3. Caigo Ship/4 2,000 , *Pastly removed (21,400
4. Passzager Shpif2 900 - ton) during 1972/73
5. Caigo Shipf6 1,275
6. Serwi Cargo Shipfs 3,300 _
I1. Eastem §. Mini Ficld Cleaning - *Undeér procedure
Channel 2. Wreck of Steel Shipf13 290 '
3. Passenger Shipf72 ' 200
HI. Anchorage 1. Cargo Shipf46 5,230 - *Parily removed (£335
Arca 2. Cargo Shipf4) 1,500 ton) dusing 197627
3. Cargo Shipf43 1415 '
4. Cargo Ship/s2 1,200
5. Caigd Shipfs3 2,200
6. Cargo Ship/48 1,700
7. Tanker{50 4,500
8. Cargo Ship/47 4,000
Total 16 Wrecks 36430

Remarks: Only the Removal Operation of Item 1. Passeriger Shipf7 at Westem Channel was coit-

ducted dusing this period and is stitl under-operation by P.T. YALAGADA as of Decembes,
1979,

List 8-6 Comparison between the planning and the resull of salvage

Name of the planning Pianned Salvaze Paiformed Salvage {B}(A)
(A) (B)

PELITA § 3
(©9170-73/13) 18828 tons 19,328 tons 1021
PELIFA I - ]
(14/75-78/19) 21,200 tons 4,640 tons 22.1%
PELITA 111 | I
( 7950 ) 3643010ns 1,100 tons 30z
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52 Fundamental schenic of the removal of sunken vessels {selting an example on Surabaya
Port).

S-2-1 General situation of Surabaya Porf

Surabaya Poit (or Tanjung Perak which means Cape Silver) is, in line with Jakasta
(or Tarjung Priok), one of the most important ports in Indonesia, located in East Java at
Lét 7°-12'S. and Léng. 112°-44'E. - From the viewpoint of the geographical features,
Surabaya Post as the model post in this study is siluated in the interior of the narow
strait which is fornied as against Madura Island. Therefore, the port is eventually considered
simifar to a river port and a typical port. The west channel of the pori, which is an incom-
ing and outgoing passage, is very narrow for the navigation. The sunken vessels existing
thérein are the obstacle for the passage o be kept broad and deép. A ship of deep draught
musl discharge the batlast fof avérting the danger at the time of enfering and leaving the
port. She also has to procéed only at the high tide or has to alleviate the full load. The
light buoy is so much susceptible 10 movement, as is the ¢ase in the other ports, that the
experience and the sixth sense of navigator are depended upon. The sitvation is, therclore,
quite dangerous to thosé who have lit(l¢ experiencé in the navigation. Under the circum-
stances, the existence of the sunken vessels has come up to be a big obstacle for the devel-
opment of the port. The removal of the sunken vessels also encounters diffically on ac-
count of the feduced visibility in watér caused by the stfong curfent siream and drifting
sand. The investigation and the aclivities of the removal are further hampered by the
mefeorological factors in addition to the technical troubles including that of the submarine
operations.

1) - Anchofage

a) The anchorage for sea'pilol is north of No. 5 Buoy (approximately 06°—
52'-30"S, 112°-44'-45"E)

b) Quarantine anchorage in port is at the water basin in front of Djamrud Utara

- wharl.  There exist a lot of sunken vessels and obstacles, and 56 the utmost
care musl be taken.

The speed of current is so quick that it reaches 2.5 knot at its heighest.
* The botlom of water is mud and the anchor clings fairly well.

2)  Perilous areas
The afeas in the vicinity of Surabaya Port, which have or have nof been swepl

are reporled, .
(reference:  Daera Randjau (mine area), Indoncsian Navy edilion). A mine
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cxploded in the year 1975 on open sea off the Padan Port, Sumatra Island. The
mine is still powerful alter the lapse of the lengthy time.

3) Channel and the manner of maneuvering

a) The lighthouse at Karang Djamuang is a good target for the ships to proceed
to west channel. The ship confitms s position by the dicection of the
lighthouse and the distance measured by radar.  She also confirms the
position of outer light buoy (6°—317.5'S., 112°~44’E)) or No. 1 light buoy
(6°-47'S., 112°-44.5'E) and, proceeding to the south, it reaches No. §
buoy. :

Tz, Modoeng (Madura Istand), Ug. Pangké etc. are s’eldbm echoed on the
radar because of the low sea-level, and of the specific geographical situation
even though the radass are sef at both headlands.

b) One of the most perilous passages in the west channel is that of belween
No. § buoy and No. 2 buoy for the length of about 100m which is free from
undenrwater obstacles and sunken vessels.

Another is the passage between No. 9 buoy-and No. 13 buoy. The ship
proceeds watching the light at Jamuang and Sembilangan (at north-west
end of Madura Island) and avoiding the other vessels.

€)  As regards the passage from No. 6 buoy to Surabaya Road, the navigatable
channel is comparatively broad and it is easy to confimm the ship's position
by the distance from both shores and by the lighthouse. HMowever, care

must be given to small fishing vessels and fishing trellies.

4)  The largest type of ship

a) The largest type of ship which can pass through the wesl channel and enter
the Surabaya Port is of the draught 9.5m and tength 210m.

b)  The largest type of vessel which vsed o pass through is that of Dj\y __65,000
tons and of the lenglh 224m. She passed in Aprif, 1974 al the maximum
dravght 10.02m.

$-2-2 Natural Condition

(1) Meteorologicat phenomenon
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The weather oufside west channel of Surabaya is as foHows: In the south-cast mon-
SOON Séasbn, the s¢a breeze starts to blow, drawing a little toward north, at about noon
and cease in the evening. The Jand breeze starts from the south at aboul the time of
sunsel. Mostly, it is quite calm and hazy in the morning. In the north-west monsoon
season, sca breeze usuaﬂy blows strongly from west-nortli-west or from north-west in
the morning. The wind of this direction blows during the day time, but it changes,
as time goes by, fo the weak south-west land breeze. The monsoon season in the area
is from December to March .neixt year. The volume of rain affects mostly the operzlion
of removal of sunken vessels due to the fact that rain adds to the invisibility of wates.

{2) Tidal cunrent

1) The tide at the anchorage s featured with a iypxcal semi-diumal cumrent. In
general, the slack is shoﬂ in case the ¢urfent velocity is big and is long in case
the velocity is minos. Th\_e cument néar the shqfe is quicker by 1—1.5 hours than
that in the midst of the af‘ighorag:é' al the time of the fum of the cumrent, bul it
is not in conformily with the tide. Due to the influence by the south-east mon-
soon, the \s'eslﬁ'a:d current is, on an a\'érage, steonger than the eastward cusrent
in the anchorage. :

2) The tide and curreal in;tihe wesf channel and in the outer area are figured out
from the above-mentioned tide table by adding and sublraciing the ratio of the
height of tide and the difference of the time of tide. The oulline is as (ollows:
The current in the west channel is thé tidal curreni. The south-cast monsoon
puls aside the sea-water from lfle funﬁe!-shaped easi channel, slrengthening the
noithward stream and weakening the southward stieam in the west channel.
There are remarkable semi-divnal current in the west channel at large and the
curcenl runs northward and southward each twice a day. At the time of the
new full moon, the northward cufrent réac.hés the heighest velocity 2.5 knots
after about 1 hour 15 minutes from ,r'n'e-ri‘diah transit of the moon. In the mean-
time, the southward current reaches ii?; heighest after about 7 hours 30 minutes
feom the meridian fransit. ‘The curtent velocily is about 1 knol at the time of the
first quarter and last quarter of the moon.

$2-3 Aclivities in Susabaya Port

(1) Number of ships

The number of ships, arii§'ing and Ieéving Surabaya Pott, of DWT 250 tons and more
has increased from 3,600 in the year 1971 to 5,000 or more in fecent years.
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Plan 2-4-1 Location Plan of Sunken Vessels
in Surabaya Port (1959-1960)
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(2) Cargocs

Both foreign and domestic trade increased proportionately.

$-2-4 The Distribulion of Sunken Yessels in Surabaya Port

The distribution as studied in the year 1959 - 1960 is as per plan 2-4-1 (Matsukura
Report). DMS removed 29 vessels in 20 years from 1960 to 1979 and also removed a pait of
the stern (about 5% of whole) of the sunken vessel No.4 as well as one third of the vessel
No.43.

List 8-7 The change in number of sunken vessels
in Surabaya Port as time elapsed

fiem Number of vessel Apzregate gross Estimated scrap to
tonnage assumed be produced
Year
19391560 74 114,969 40,659 MJT
by Matsukura .
End of §979 45 88,584 31 ,20_5

We have heard at the occasion of the tecent investigation from those who are interested
in Surabaya Porl to the effect that

(1) The Matsukura Repoit has not covered the whole sunken vessels in Surataya Pori.
(2) Some of the old sunken vessels still remain untouched in the west side of the channel.

(3} Many vessels sank after the issue of the Maltsukura Repori. Some of them has been
removed already.



S-2-5 Maritime Accident

Most maritime accidents happened in the vicinity of the buoies No.2 - No.4 in the west
channel. In this connection, every equipment aiding navigation is provided including buoy
efc. and the pilofs versed with the situation have been employed. The wealher and sea
condition are comparalively calm in the region. Nevertheless, the accident occurced
frequently. consequently, we conclude that those accidents have apparently been caused by
the fact that the existence of sunken vessels is hardly perceived by the navigators and that
the sunken vessels narrowed the navigatable channel extremely.
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$-2-6 The development Plan of Surabaya Post

In view of the developmeat of the conlenatization, the adminisiration of Surabaya
Post is contersplaling the construction of the wharf, exclusively used for the containers, of
the length of about 1,500 m by way of filling in the shallows at west side of the present
commercial port. The administration is going to have a feasibility study from economic and
technical poiats of view as fiom the year 1980 to 1985. Fuither, the idea of conslructing
new passage is proposed. The passage will be provided at the location stretching from No.6
buoy in the west channel to open sea, by dredging the shallows at west of the spot of
sunken vessel.

S-2-7 “The Priorily for Removal of Sunken Vessels in Surabaya Port
8-2-72-1 Sunken Yessels in West Channel
West channel is the only one that is imporianl passage for vessels entering into or

leaving Surabaya but is in unfavorable circumstance for navigation due to scattered sunken
vessels reducing the breadth of passage which is originally narcow.

Espectally the breadth of navigable course indicated on plan 2-5-1 is narcow and need
{o remove all of sunken vessels in order to assure safely navigation.

The sunken vessels tocated around the No.5 bouy sef at the northern end of West
Channel should be given priority for removal because it is the changing point of navigation
and in the unfavoradle sea condition compared with inner area of the channel.

And while the sunken vessels around the No4 bouy should be removed with priosity
because these sunken vessels have reduced the width of the pavigational course remarkably.

§-2-7-2 Sunken vessels around the anchorage of Susabaya Port

The anchorage of Surabaya Port must secure ample sea because of veering due fo
change of the current and the wind direction. Then, anchoring in such area, it is needed for
vessels to be held safely.

Accordingly as for sunken vessels shown on plan 2-5-2, all of sunken \'n':-ssel-s in

anchorage should be removed at least and it is desirable to remove the sunken vessels in the
citcumfecential area as much as possible.

Especially, sunken vessels in the western area of the anchorage which is congested wilh
anchoring and ceuising vessels should b given priorly o be removed.
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S$3 General Considesation of the Priority for Removal of Sunken Vessels

- As for the necessily and the determination of priority for removal of sunken vessels
from viewpoint of securing the safety pavigaiion, the final decision should be given by
examining the degree of interferance with safely navigation caused by sunken vessels after
investigated in detail georogical, natural characteristics, actual traffic state in the watess in
question. In above articles it has been stipulated that all of sunken vessels are basically
objects of removal but the priortity should be concluded according lo the degree of
interferance, namely it is on the premise that the countermeasure to get rid of or reduce
interferance of safely navigation is only fto remove the sunkea vessels without devising
another countermove.

Bul it is more realistic lo exaniine countermeasures in order to exclude the interferance,
it is of exclude or mitigate of interruption including removal. It is conceivable that if il is
possible fo exclude or miligate the interference without removal of sunken vessels, the
priority of removal would become low relatively because of alternative countermeasuse. By
this reason the basis will be the invesligation of all countermeasures on the occasion of the
necessity of removal and decision of the priority.

Furthermore, sunken vesse] which has been decided to be removed after examined
through above mentioned procedure must be put into femoval operalion at an early
opporiunity. Bult in case that removal opeiation could aot be carred out due to some
affairs, af feast in order to secure safely navigation following freatmenis will be required in
the period needed for beginning the removal opesation.

) Installation of marker buoy or others which indicate clearly the position of sunken
yvessels.

(2) Offer of informations concesning sunken vessels and walers around sunken vessels to
navigafors by the means of charl or nolice to mariners.

(3) Instaltation of navigational aids.
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S-4 The Study on the Method and the Cost for Removal Operation

§4-1 Survéeyed Resulls of each Sunken Vessel
(3) Resulis of each sunken vessel

N

a)
b)
<)
d)
€)

g)
h)
1)
i)

k)
D

)

n)
0)
P)

q)

.r)

9

)

No. 4 sunken vessel
Date of survey:

Name:

Kind of vessel:

Type of vessel:

Main dimesnsion:
Displacement tonnage:

- Kind of main engine and horsepower:

General amangement and stracture:

Sunken date:
Cause of accident:
Posdition:

Distance from the pori:
Ship's head:

Lisl and trint:

Busied condition:
Condition of hull:
Cormroded condilion:

Sounding around the vessel:

Sea bed:
Visibility:

“Tidal diffetence:

From November 20, 1979 to November 23,
1979

Seven Provincien

Naval training ship

Flat deck type
EXBXD=864MXHM2MX95M
Estimated 2,000 Tons

Reciprocaling engine

Estimated 3,000 1P

See in attached drawings

Nof known

Nof known

06°-52'43" §

112°42"-18" E

Abt. 18 mntes from Surabaya Pert

W

Nil

Sec in attached drawings

Piled sandy mud

The wooden deck floor was swepl away,
the steel deck was covered by oysiers and
sea weeds, and there were many holes on
it due to corrosion.

The shell plating out of the mud was
covered by shells (oyslers) & sea weeds
which were sticked 10 to 15 cm thick.
Atihe bow: 168 M

Al the midship (p): 103 M

At the midship (s): 17T.0M

Al the slemn: 4.3 M

(Mcasured at 11:15 — 12:30 hirs November
22,1979)

Sandy clayey mud and flat

- 02-03M

s2

Migh tide: 2.8 M, Low tide: 0.2 M
Difference: 2.6 M



u)
v)

2)

a)
b)
<)
d)

8
h)
i)
1))

k)
n
o)

1)
o)
M

Dicection & velocity or tidal current: Max. 1.9 knot (Novéember 22)
Damaged condition & others:

i)
i

iti)

iv)
Y)

Vi)
vii)

vili)
ix)
X)

Past of the bridge walls remained still, but the rest was swept away.

The woaden deck floor was reinoved and swepl away, in which there were
many corroilded holes all over, only the beams being feft in general.

Reganding the fore mast, it’s 'gone excepl 1he rest remaining one metes
above the deck.

The funnel was gone.

The anchors and the anchor chains weie missing.

‘the mudder and the propeller were sissing.

A part of the stern was cul and removed by. (Yalagada, one of Indonesian
salvage companies removed it according to the information.)

On 27 CM cannon was left on the bow deck.

Sandy mud deposited inboard up to the upper deck all over the vessel.
Scraps recollectable are estimated 1,850 tons.

No. 3 Sunken vessel :
bDate of survey: November 25, 1979 to November 27,

1979
Name: Not known
Nind of vessel: Cargo ship
Type of vessel: Three island type _
Main dimensions: LXBXD=102MX145MX83M
Gross tonnage: Estimated 3,500 tons

Kind of main engine and horsepower: Reciprocating engine

Estimated 1,700 horsepower

General arrangement and structure:  See in the attached drawing

Sunken date: Not known
Cause of accident: Not known
Position: 06°-57°-50" S
112°42'-20" E
Distance from the poit: AbL. I8 miles from Surabaya Port
Bearing of bow: SE
List & trim: 37 {o the starboard of the bow

2% 1o the port of the stern
27 to bow (at the bow section)
37 to the steinal the stern)

Buried condition: Seein the attached drewings
Condition of hull; Sandy mud was depasited,
Cormroded condition state: The deck was coreonded much, out of which

the beamis were exposed here and there.



q)

r)
s)
)]

¥) .

3)

a)-

b)

d)

The shell plating was sticked by oysters and
sea weeds. T must have much corroded.

Sounding around the vessel; - At the bow: 17.7M

At the midship (p): 112 M
At the midship (s): 102 M
At thestern: 18.2 M
(measused at 10:10 — 11:30 hours on November 27, *79)

Sea bed: _ : Sandy clayey mud and flat -
Visibitity: - 03M
Tidal difference: : High fide: 2.2 M, low tide: 0.5 M
‘ - Difference in tide: 1.7 M (as of November
- 27, 1979)
Direclion & velocity of current; Southerly and northesty current

Damaged condition & others:

i)
ii)

iii)

iv)
v)

Yi}
vii)

viii}
ix)

x)

Max. 1.9 knots

- Part of the bridge walls was remained, bul most of the others were swept

away. :

Near the sections of one meler high above the deck the main and fore masts
werechopped of. Parl of them was spiead outboard.

Windlassés remained as they were, while winches were swept away.

Anchor chains & chains: Nil

Rudder and propellei: Remained

Some openings of the shell plating were artificially openned, to be sure.
OMXI1AD

It was presumed that the vessel was exploded to sink, separating the midship
roughly into the bow and the stein in 35 meters. (Refer in the attached
drawings.)

Sandy mud piled inboard up {o the upper deck all over the vessel.

The bisivility varies a little corresponding to the tide conditions, but the sea

~water was so turbid that it couldn’t be recognized. In addition, it was very

difficult to camy out the diving work due fo the rapid velocity of tidal
cuitenl.

Eslimated volume of scraps: 1,700 tons

No. 2 sunken vessel

Date of survey: : From November 23, 1979 {o November 24,
4 P ‘ . 1979

Name: : Not known

Kind of vessel: : _ Passeager ship

Type of vessel: - Shelter deck type

Main dimensions: LXBXD=5S6MXSMXs5sM
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k)
1)
o)
n)
0)
P)

1)

r)

s)

1)

a)
b)

d)
€)
L))
]
h)
1)
i)}

Gross fonnage:

Fstimated 700 tons

Yind of main engine and horsepowes: Estimaled seciprocating engine, 400 P

seaeral arangement & struciure:

Sunken date:
Cause of accident:
Postion:

Distance (rom the porl:
Ship's head:

List & teime

Burizd condition:
Condition of hull:
Corsoded condition:

Sounding around the vessel:

Sca bed:

Visibility
Estimated scraps:

N0, 6 Sunken vessel
Date of survey:

Nams:

Kind of vessel:
TFype of vessel:
Main dimensions:
Gross tonnage:

Nind of main engine and horsepower:
Genzial arrangement & structare:

Sunkea date:
Cause of acculent:
Position:

See in the altached drawings.

Not knawn

Not known

06°-57'40" S

11224255 E

18 miles from Surabaya Port

ENE

907 to the starboard

Se¢ein the atlached drawing-

Muddy sand is piled.

The deck was corfoded seriously.

The deck was swept away; only to beams
beeing feft. The shelt plating was con-
sidered to be covered by oysters and sea
weeds,

Atthe bow: 109 M -

At the midship (p): 11.3 M

At the midship(s): 6.8 M

At thestern: 1227 M

(as of November 24, *79)

Sandy mud was piled inboard up to the sca
bed.

(Bce in the altached drawing.)

03-05M

370 tons

From November 29, 1979 t6 December 4,
1979

Not known

Cargo ship

Fiat deck
LXBXD=876MX9SMX77M
Estimated 2,000 tons

Estimated reciprocating engine 1,000 HP
See in the attached drawing.

Not known

Not known

06°-57°50" S

112792740 1



k)
)
m)

n)
0)
p)

q)

n
s)
i)

u)

w)

Distance from the port: 18 sea miles from Surabaya Porl

Ship’s head: . - WNW

List & trin: I° {o the starboard
0° to the horizontal stanting

Buried condition: See in the drawing.

Condition of hull: Sandy mud was piled up.

Coiroded condition: The deck and the shell Plate were covered
by oysters & sea weeds in seriously cor-

: roded conditions.
Sounding around the vessel: - At the bow: 14.5 M

At the midship (p): 9.2 M
At the midship (s): 80M
At the stern: 9.2 M
- (Measured 1100 — 1200 hss Dec. 3, °79)

Seabed:. - . : .- Sandy clayey mud & flat.
Visibility: 02 -03M
Tidal difference: _ High tide: 2.1 M, Low fide: 0.2 M

Difference: 1.9 M (as of Dec. 3)

Direction & velocity of tidal curtent: Southerly & northerly current

Max_ 1.9 knels

.- Damaged condition & others:

i) 1.5 M from the fore partition wall of the engine room to the bow cracks
were traversed horizontally, 0.7 M at maximum wide.

ii) These cracks wese traversed from the shell plating to the bottom.

i} 12 M from the stern to the bow, the deck was cracked in 2 melers wide,
traversing side to side; and buried at this section.

iv) Like the other sunken vessels the deck was eroded much, oily some beams
being left.. _

v) Parl of the bridge excepl the surrounded walls was almost swept away.

vi) It is presumed that the windlass remained, bul the winches were swept away.

vii) - Chain anchors and chains were gone, while a rudder and a propeller remained
as they are

viii) Aboul 2 metess below the deck on the shell plating there were several
artificial openaings (0.5 M X 0.5 M each) here and there.

ix) The sandy mud inboard was piled up 10 2 melers below the deck in the No.
I & 2 hold, and up the deck in the engine room and No. 3 hold.

© X). . Due to the poor visibility and rapidness of tidal current, so the diving work-

ing hour was very much restricted. (This could be explained as the same in
.the survey of No. 2, 3, 4 sunken vessels))

Estimated scraps: - 900 tons
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a)
b)

d)
e)
D
2)
h)
i)

»

LY
)]

m)
n}
0)
P}

Q)

]
s)
)]
u)

v)

No. 5 Sunken vessel
Date of survey:

Name:

Kind of vessel:
Type of vessel:
Main dimensions:
Gross tonnage:

Kind of miin engine and horsepower:
General amangement & Structure?’

Sunken date:
Cause of accident:
Position:

Distance from the port:
Ship's head:

List & trim:

Buried Condition:
Condition of hull:
Cormroded condition:

Sounding around the vessel:

Sea bed:
Visibility:
Tidat diffesence:

Birection & velocily of tidal cerrent:

Damaged condition & others:

“From December 5,-1979 to December 9,

1979

"~ Noi known
Cargo vessel
" Fiat deck

LEXBXD=1065MNI2OMX95M-
Estimated 4,000 tons

Estimated recisporcating engine with 2,500 HP
See in the atlached drawing.

Not known

Not known

06°-57"-50" S

112°42°-52" E

About 18 miles from Surabaya Port

E ' '

40° 1o the starbord

See in the attached drawing.

Not known

Dae to oysters and sea weeds, the deck
was sericusly corroded. The shell plating
out of the mud level was covered by
oyslers and sea wéeds.

Atthebow: 9.5 M

Al the midship (p): 6.0 M

Al the midship (s): 6.0 M

Al the stenn: 15.0M

(As of December 7, 1979)

Sandy clayey mud and lat

0.2 — 0.3 M (with Nashtight)

High tide: 1.6 M, Low tide: 0.2 M
Dilference: 1.4 M (Déc. 7,°79)

Southesly & noftherly current

Max. of 1.1 knodls

) Nearabout the midship, the hull was atmost buried.
)}  Oysters and sea weads covered all over the ship in 10 - 13 ¢m or 50 (hick.
i) A rudder and a propetler remained as they were.
Rezarding the above sunken vessel, the sea conditions were so bad that
divers couldn’t suvey thoroughly and iatroduced a biiel outline of the

sumvey.
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(4) Observational method and result of the climate and the sea condilions
1}  Observational method of the climate and the seaconditions

a)
b)

)

d)

€)

)

h)

i)

The climate:
Temperature:

Wind direction:

Wind force:

Wave:

Swell:

Waler femperature:

Current direction:

Velocity of currend:

{Cuarrent \'elociiy)

§-27

By observalion

It was measured 1.0 - 1.5 meters high
above the ground wunder the shade in
favourably venlitated conditions.

A magnetic compass in the “BOGA” was
used {o measure by observation.

Judging from the wind scale of “BEAU-
FORT SCALE”, it was measured by
obsesvation.

Like the wind force, it was measured by
observation.

Like the wind force, it was measured by
ebservation.

By catching sea water in the bucket, it was
measured by a sticklype thermomelter.

With the help of a magnetic compass in the
“BOGA™, it was measured by obervation.
A mooden stick was cast from the upper {o
the down current for the distance of 10
melers alongside the “BOGA” and a time
lz2p was calculated. This was repéaled
thiceé times and a mean value was cal-
culated out of the three.



$-4-2 Examination of Removal Method

§$4.2.1 Selection of Removal Method

It is common that the method is o cuf the full into several sections, (0 list, and shift

them for the removal.

Although there are many ways {o cuf, the following are considered o be the most -

common in Japan.

1)  Underwater oxy-arc cutling

2) Underwaler gas catling
3) Underwater blast cutiing

Regarding the last method, it was commonly combined either the first or the second
method 1o employ depending upon the salvage engineer's selection. Therefore, there

introduced the first and the second methods 1o refer in the following.

S$4-2-2 Weighl Calcutation of Sunken Vessels

No. of Sunken Yessels

Weight (Ton)

370

1700

1850

900
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5-4-2-3 Examinations for Cutting Method & Cutting Position

Cutting partition for each sunken vesscl

1) Two dives’s boats are used, each manning four divers or (wo squads for the
cuiting work. '

2) By arranging two divers® boats ong, ai the bow and other at the stern, the hull
is cut simuitaniously both from the bow and the stern.

3) 1In order to remove oysters and sea weeds as well as rust, an air sceapper and a
small quantily of dynamite are joinlly used.

4) The woiking hours are four howrs per day (depending on the lide lable} and the
length of a culting block should be 7 metess per pair of divers (one diver &
one assistant). :

5) Each sunken vessel should be cut from inside to outside.

(2) Cutting plan
After surveying the sunken vessels, the examinations are made for hull structures and
the part Lo be cul. In this case, the following should be bone in mind.

1) Confismation for the location of parlitions
It is very important to confitm the exact location of a partilion {bulkhead)
before implementing the cutting & removal wosk. Oace it is confirmed and ]
recorded in the drawing, the cutting location is decided to implement the work.

2} ‘'The engine room should be considered as one block when the cutting position
is determined as there are many machines and cquipment in it. However, when
it is lifted by a crghé; it can be dismounted per each machines respectively in

case the weight is too heavy.

3) It should be planned to make use of any cargo hatch for cuiling, simply because
the culling length can be reduced much, and the work can be curiaifed the work.

(3) <Cutting parlition for each sunken vessel -

1) In case that 200-ton capacily floating crane is mobitized the weight of one block
“should be of 150 — 160 tons.

a) (.‘ﬁl(ing partition for No. 4 sunken vessel
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Weight distribution of each block

1 160tons 2 150 {ons 3 180 tons
4 170tons S 170 tons 6 150 tons
7 150tons 8 100 tons 9 150 tons
10 100 tons 1 100 tons 12 130 ionas
13 13Ctons :

Total: 1,850 tons for thirfeen blocks

b} Culting distribution of No. 3 sunken vessel

i) Thebow

Weight distribution of each block

1 17Qtons 2 160 tons 3 170tons
Total: 500 tons for three blocks
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ii) Theslem

4 160 tons 5 10tons 6 170 tons
7 170 tons 8 1601tons 9 150 tons

B o o o

13.00
| 61.0M
10 120 tons {machinesy) 13 100 tons (machinery)

Total: 1,700 tons for eleven blocks

¢} Culling distribution for No. 2 sunken vesse]
The total weight of this sunken vessel {370 lons) is rather light, so she’ll be
refloated by the 500 ton fleating crane as a2 whole. Otherwise the vessel is
divided into the midship, the engine room, and an engine, each one of which

is considered less than 100 tons. It will cost more if lighted one by one by
the 200-ton floating crane.

d) Culting partition for No. 6 sunken vessel

[ Fyeppp——

I 1601tons 2 140 tons 3 140 tons
4 [150tons S5 110tons 6 100 tons
7 100 tons

Total: 900 tons for seven blocks
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2) Removal operation 500-1on floating crane
Each block should weigh 450 to 470 tons.

a) Cuiling pastition for No. 4 sunkea vessel

o He e

- g0M—— 35004 00N
B L £6.004 -
[
Weight distribution for each block;
1 410tons 2 400 tons 3 43010ns
4 420 tons 5 190 tons

Total: 1,850 tons for five blocks

b} Culling partition for No. 3 sunken vessel

i) Fore seetion

I_ 410M

Weizght distribution for cach block;
1 300tons
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i)  Aflter section -

61.0M

Weight distribution for each block;
2 420 tons ' 3 3401tons 4 440 tons
Total: 1,700 tons lfor four blocks

) | Cutling parlition for No. 2 sunken vessel

The sunken vessel weighes 370 tons as a whole, so that she'il be refloated by
lifting as one block.

'
'
1
1
|
1
1
1
1
|
1
‘
)
|
'
1
|
1
1
]
-

hampenm-s
LEL R ]

mesman e ™

d) Culting partilion for No. 6 sunken vessel

~ Weight distribution for ¢ach block;
1 300tons 2 300 tons 3 300tons
Total: 900 tons for three blocks.
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(4) Comparison of a cul block by either 200 ton of 500 ton floating

200 ton floating crane 13 blocks -
500 ton floaling ciane S blocks

Note 1

)

2)

Note 2

(1

2)

3)

Note 3

crane

Sunken vessel —»  No.4 No. 2 No. 3 No. 6
] blocks 7 blocks

I block 4 blocks 3 blocks

Cuf length of sunken vesse!
The cuiting operation is made from jnside the vessel.

The culling of the double boltom is made firstly by cuiting the innier boltom
plate (Tank top plate), secondly by removing each floos in the bottom, aad then
by culting botiom plate.

The cut lengths of shell plate, deck, bollom plate are figured out on the fable, at
the time of the initial study of the hull structure, by the use of the scale.

The weight of the block is that of the block itself added to the mud suclion
power. In this connection, the following steps are taken to reduce this power.

When the bottom of the hull is lifted, the sea water is o be introduced by [ifling
up one side of the block, in belween the bottom of the hwill and the mud.

A room can be secused between hull bottom and mud when the sling wires are
insfalied. |

The dynamite is frequently used for removing the rol of the outer plate causing
the vibration. The vibration works faborably reducing the mud suction power.
The mud suclion power is strong and weighfs, in some instance, almost 10 times

as heavy as vesselitself. Therefore, it is vesy imporlanl fo reduce the mud suction
POWSE.

No mention is made concerning the chasge of the floating crane to be towed.

This is because the estimate is on the basis that the floating crane is avaitable in
Surabaya poit.



s4-3. 8$-4-3  Calculation for remaval work
Defailed comparative costing fable by the capacity of floating crane and culting method
Sunkea V. _
e Vessel No. 4 No.3 No. & No. 2
Hem L
Numbes of cut block 13 i 7
Cutlength (M) _ 1430 2460 1310
Under | Pesdod (day) B 110 117 115
::;f:w No. of mobilization {man, day 3080 3216 | 3200
200ton | cuiting | Cost (RP) 570,531,500 | 349,186,000 { 517,882,750
floalin - St —
crane 8 Under | Pesiod (day) . £24 133 125
;a:“ No, of mobifization (man,day) | 3472 3124 3500
culling § Cost (RP) . 641,138,300 | 624,264,300 | 567,602,200
| Sunken Vessel No. 4 No.3 No. 6 No.2
flemm ) .
Nu.rnl'-etp!' cut bk S 4 3 1
Cutfength (M) £270 1190 14 0
Under | Period (day) - 75 24 84 47
-] omsec | No. of mobilization (man, day) | 2100 ns2 | 235 1316
‘.’;mm culting | Cost (RP) 421,938,000 | 445,585,250 } 404,855,000 § 209,156,750
03 4ing m — :
cran2 Under | Perdod {3ay) 84 91 L)
' é‘;‘“ No. of mobilization {man,day}] 2352 2548 2520
Culting | Cost (RP) 465,969,900 | 483,313,600 | 448,569,000
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Detailed comparative costing by the capacity of floating erane and culling method

Sunken vessel No.4 No. 3 No.6 No.2
Item IS
Vessel expznses 71.38% 176.01% 74.56%
Personnet expenses 347 3.83 399
Undes Equipment expenses “791 870 1006
;1‘::,3?‘; Conumabk expensss 130 1.37 131
Sifz expenses 0385 0.94 0.98
200 ton General expenses 909 9209 9.09
floatin - P
cun; ¢ Yessel expenses 7436% 7288% 72423
Personnel expentes 348 a3 396
Under Equipment expenses 10.94 11.50 12.54
ot | consumable expeases 130 138 133
Site expinses B33 0351 0.9§
Gensal expenses 2.09 203 909
Surken vessel No. 4 No.3 No. 6 No.2
Hem
Vessel expenses 18.24% T1.66% 7634% 74.84%
Personned expenses 0 339 373 404
Un(d« Eguipment expenses 7.14 7.61 844 835
Trccutting | Consurmable expenses 145 136 142 240
Site expeoses 087 059 098 108
500 ton General expenses 9.09 2.09 209 9.09
floating
cfang Vessel expenses 7534% 7497% 7201%
Persoanel expensss 14 3139 3561
m’" Equipment expenses 597 10.40 1303
cotting | Coasumable expentes 1.50 135 134
Site expenses 055 0£7 093
Geneeal expernises 902 2.09 2.09
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$-5 Most Adequate Mcthod and Expenses

S-5-1 Provision of Machines and Fquipments

(1)

(2)

3

General équipmenls

General éc’;uipmenls tike diving apparatus, underwater culling equipment, snud removal
apparatus, diving pontoon etc. are the indispensable equipments for the removat of

vessels and, different fiom the big equipment tike floating crane, are not so much

expeﬁsivé that the improvement and arrangament theteof at an early stage are
recommeénded. DMS is supposéd {0 utilize the equipments including diving apparatus

used this time by the Japanese Team angd to have the Indonesian prnivate companies
veesed with the eqmpmentc

Suivey bfoat

The aim E01‘ employing the survey boat is to catch the delailed information about the
sunkén vessel and lo map up the basic plan. In Indenesia, DMS owns the equipments
for sugv ey, but does not own survéy boat. It is said that several hundreds of vessels are
sunk in-Indonesian waters.- The siluation of the vessels is only clarified in the
“Matsukura Report” which was drafted 20 years ago. Since then, no up-to-date report
has been prepared. The survey boat ¢an be used not only for the purpose of survey but
also for lug of, say, floating crane. Its operation extends to the incipient work
nec’e-ssar)ir to the vessel to sink, blocking the oil pollulion, having access to the situation
of vessel and performing the facile type of salvage.

Therefore, the survey boat is veiy helpful.

Floaling crane

The Moating cranes in fndonesia are three in number. One is operated by PT. Yalagada,
5 years of age and of lifting capacity 170 tons. Another two are of lifting capacity 140

tons each. The three floaters are all aged and workable only within the port arca of
JAKARTA and SURABAY. It is unable for them (o be towed {o other places. There

+ are still many vessels sunk in Indonesian waters. As the existing floatling cranes are
- gelling aged year after year, it is considered that new floaters are better be procured

although the foreign Mag Moating crane may be employed for the time being. Floating

“cgane can serve multi-puiposely, not only for the removal of the sunken vessels. In the

case: of thé new procurement, thotough study must be made coacetning fund,

maintenance, capacily ete. As tegards the capacity, the most appropriate figure will be
500 tons or the like.
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List 5-2-13 For seference: Ou'ﬂine of desirable Sunvey Doal

1. Gross tonnage 200 — 300 fons
2 Type Tugtype
3 Navigation area Indonesian walers
4. Main engine Dizsel 2,000 HP
5 Proputsion Port nozzle Iwjn screw
G Accommodstion For 20 prsons Lo dwell
7. Cargo gear 3 tons derick 7
8. Mooring Feasible to moor at 4 poinls
9. Navigation equipment Radac etc.
10. Communiation syslem VHE eic.
k3. Recompression apparatus Small recompression tank
Provided
£2. Towing gear 11ype
13. Survey equipmeat Side scan sonar
Portable echo sounder
Portable current meter
14. Othess Under-water eulting apparatus
Pumps '

5-5-2 Most Adequate Method of Renoval Operation and Cos{ Analysis

(1Y Most Adequate Method

The method of removal of sunken vessels should be determined taking inlo account the
aggregate cost and the vaule of the vesse] removed.

Usually the refloating method, by which a vessel shall be removed as one whole
substance, is examined visualizing the vessel’s operation once 3gain. Even when it has
beea made clear that this operation is infeasible and value of the vessel is only that of
the scrap, the refloating method still remains {0 be the sudbject of examination because
of the curtailed period of operation and of the reduced cost. In this occasion, thece
exists a problem of risk which can not be ignofed from the point 6f view of the

complelion of operation. The removal operation is usuatly conducled based uwpon the
fixed amount of charge, S
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(2)

- So, the salvor will not dare to undertake the operation on the fixed amount unless the

possibility of removal is made quite definite. Because, if he fails, everything goes on o
his shoulers for his responsibilily. Any preliminary arrangements foe the removal
operation, enmploying a lot of equipments and salvage personnels, arranging for quite a
long period, might become nultified once a stornt may act positively weighing the sisk

~involved. In that case the termi of ¢ontract is principally “No Cure, No Pay”. If he

succeeds, he earns much more than the cost he bears. It has been made clear by the
survey performed in Surabaya port thal the sunken vessels on the list of the
Indonesian Authorities have slept beneath the sea neary 40 years.

The vessels ate so heavily rofted, rusted and deterioraled that very few vessels will be
removed by refloating method. Therefore, only culting and tifting method will be
adopted. The specific featutes of the culting and Lifting method are:

1) Techincally speaking, the weight of the basic operation is great.

2) Aot of equipments are dispensed with.

3) Salvor’s risk is minor.

4) ' By introducing a piece-work payment sysfem, even minos company of little fund
" can undestake the operation.

The Indonesian salvors peiformed and experienced the salvage {not the removal) of the
sunken vessels, operated by the refloating method or practiced the lift of the vessel
employing two salvage boals. They are thus skilful in adaptation to the requitements of
the case, and, under the circumsiances, the cutling and lifting smethod is, we believe,

“employed by them without any technical teouble.

Hence, we conclude that the best choice is nol other than the culling and lifting
method.

Expense

When the adoption of the operation method is decided, the relevant expense is
forcedly figured out. The total sum is, as menlioned in 5-1, the aggegate of expense of

- equipments, personnéls, supplies and of the administration. Another assoriment of the

expense shall be made according to the operation as follows:

1) - preliminary survey

2) prearrangement

3) rtemovat of mudfsand

4) culling

5)  opération of floaling crane
6} withdrawal
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Above 3), 4) and 5) are the major items of expenditure. As regards the removal of
mud/fsand and the culling operation, we described in chapler 4 (model case) andin 5
to the effect thal there exists an improved manner of operation which can be
introduced to the manner currently adopted in Indonesia. The manner thus introduced
shall be the most efficient manner of the operation. As regards the floaling crane, the
charter of floating crane of big capacily from Singapore, Japan and other South-East

Asfan areas is feasible.

However, the charge of bringing the floating crane longway to Indonesia is so expensive
that the employment of the Indonesian domestic floating crane is most advisable.
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S6 Expected Effects
35-1 Improvement of Safely Navigation

Removal of sunken vessels in the watess of Indonesia is necessary for improvement of
safety navigation as menlioned already, and so expected effect by removal of sunken vessels
is to prevent outbreaks of maritime accidenls caused by sunken vessels.

Maritime accidents occuss from various causes as follows; weather and sea condilion,
state of ship performance and facilities, and their maintenance, breadth and bend of passage,
navigation aids, trafTic of vessels, knowledge and technique of navigator, and etc. which
interact, directly of indirectly. Accordingly in order to prevent marilime accidents from
happening, it will be necessary to improve every cause and to work out counter-measures
against them from the sysnthetic viewpoint.

Removal of sunken wvessel is one of such countesmeasures as that in which only
economic evaluation in qualitative can be made and no economic evaluation in quantative
is to be made because of lock of data and time limination. Improvement of navigational
circumsiances have great weight with general policy for prevealion of maritime accidents
and there is no need to dwell upon that removal of sunken vessels will contribute extensive-
iy to pr_c‘\'_ention of maritime accidents. Namely, the removal of sunken vesselsin passages
and anchorages leads {o increase in breadth of passage and width of anchorage, and to im-
provement of benrd of passage, and durthérmore resulis in dissolution of passing and mecting
wilh each other, or of psychological apprehension of navigalor. It can be said that removal
of sunken vessels has significant meaning for Safety navigation in Indonesian waters.

$6-2 Dissolulién of the bottleneck for port improvement

The second effect by removal operation of sunken vessels is dissoluiion of the
bottleneck for: port improvement. Removal of sunken vessels will be expected to have
following immediate effects on navigation of vessel.

(l)_-_Th&re- \\foul'dk be not \Qai_(_ing time lo enter info or leave the porl because of larger
~ capacity of traffic by gaining in width of passage.

(2) It will become possible to reduce the range of the guidance by sea pilol.
(3) 1i can be possible for vessels to enfer into or leave the port easily, additionally at night.
Besides, complelion of removal of sunken vessels could make dredging easy, of which

smooth operation would lead to increase in depth and breadth of passage.
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restern Channel of Surabaya poit the navigationat depth and width of

For instance, in W
intai i fition m® mud and sand annualy,
- have b wuiatained by dredging more than 2 mi _ 16 annuialy
P e e ’ ed in those area. Therefore, dredging

i i istribut
which has been impeded by sunken vesscls distribu 4 ‘ -.
operation would be promoted smoothly upon completion of refllov?i of sunkef).‘:?:sels.
Consequently, Jarge sized vessels hall foaded or waiting for high tide so as toenler into or.
feave the port could have their shipping movement at any ime.

That is to say, as mentioned above, it is expected to reduce traasporiation c0§t by
dissolution of the botttenecks and by aceeleration of port improvement.

$-6-3 Spreading Effect

Removal of sunken vessels brings nof only such direct benefits to navigators as
impiovement of safely navigation but also some derivative ones.

The first of themt is the recovery of steel scrap.

For example, Japan had removed many sunken vessels during 1950S. At the beginning,
Japan had planned to solve the problem of shipping shoriage with removal by defloating of
sunken vessels which had been obstacles to navigation innes and oéufer harbor. Then,
removal operation of sunken vessels in more than 30 m depth has been cairied out for the
purpose of recovery of steel scrap, even though those vessels were not so direet stumbling
blocks to safely navigation. In those days Japan was in postwar rehabilitation period and
nol well provided with such modesn facilities for steel manufaciure as large sized blait
fuinace yel in spite of vigorous demand for steel. The recovered steel sceap (rom sunken
vessels were utilized as recolling or melling. Accordingly price level of scrap exceeded cost

fos removal operalion of sunken vessels, which has been smoothly carsied 'dut 6n
commegcial base in many cases.

Following is examined from a viewpoint of such experience as above,

{t is the present state that steel can be supplied sulficiently, of which price is relatively
fow because of world-wide speead of steel manufaciuring method. There are thirly stéel
manufacturers in Indonesia and they have capacily o supply one million ton of bar and

angle per year. On the other hand, sunken vessels are buried in mud, which makes increment
in cost for removat operation. ' _

Subsequeatly, the recovery of steel scrap as a resoutce of iron would be unprofitable in

Indonesia. Bul removal of sunken vesselsis expected o have a fair pail in recovery of steel
sceap, considering

that stecl sceap has an inclination to te short supplied in Indonesia.
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The second is that opporlunity of employing would be found,

The removal operation of sunken vessels requires some labor, and still more, in the
process of breakdown into small pieces of recovered scrap a considerable amount of Jabor is
indispensable. So, il is more effective to get opportunity of employment in the consecutive
processes; removal operalion of sunken vessels — disposal of scrap — recovery of steel scrap
to be manufactured. Accordingly it is necessary to formulate each plan on the premise that
removed vessels should be dumped to the point where the price of scrap could be eslimated

high.

Besides, all stalfs including divers who have much experience in aclual removal
opeiation of sunken vessels will be expecied to contribute to emergent rescue in maritime
accidents or to implementation of ocean development projecis.

S64 Investmient of Expenditure

To pay the considération prevention of outbreaks of maritime accidents by the
removal of sunken vessels would bring benefits (o navigators and furthermore have excessive
public significance as well as other plans to prevent tsaffic accidents from happening have.
So, removal operation requires enormous expenditure, and the teading role for handting of
the operation should be naturally faken by the Government so as {o maintain public order
and welfare. The Goverament should take initialive in promoting the provision of

intra-structure. And there is no doubt that the Government's administration would play
major role,

Basically important poinls of administrative management are as follows.
(1) To give the priority (o the invesimen! of expenditure for safely countermeasure.

Needless to say, the expeaditure is necessary for promotion of any countermeasure. It

is one of the most imporiant administrative methods for the Government to invest the

necessary and enough fund in the measure of prevention against masitime accidents.

Accordingly it is considered to be necessary Lo fake financial aclion with courageous
~ decision to remove the sunken vessels which ate obstacles to navigation.

(2) Toinsltall the counlermeasute in early opportunily
Past countermeasures for safely have begun to be taken in the occurrence of maritime

-accidents, whicth has been sustained by the so called “Empirical Rule®. i is quite

necéssary {o {ake the initialive to promote the countermeasuse, always looking fot
ahead in future.
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7  GENERAL RECOMMENDATION

8-7-1 Summary

Expressing briefly the history of salvage operation in Indonesia, since the year 1960,
when the International Salvage Association (ISA) was active, till the year 1965, the temoval
of sunken vessels has beea carried out mainly around wharf and anchoragein such major

porls as Jakarta, Surabaya.

Project for removal of sunken vessels is not only unobfrusive but 2lso of little appéal to
the public, in spite of impostance, in comparison with such projects as construction of
roads, airponts, porls, etc. In this contexl, it is the current state that the project is partiatly
left as it is with the policy to control nonessential expenditures for Government which is
niow seeking for re-establishment of the national budget.

Problem of safely navigation has become highlighted again, as numbers of ships
enfering and freight remakably increased for four years commencing 1972 to 1975 in the
Susabaya porl, for example, and ships enlasged refllecting expansion of e¢conomic
development and of foreign trade. '

From the viewpoint of safety navigation, navigator could easily identify tocation of the
sunken vessel at the time of sinking because a part of the sunken vessel appéared above the
suiface of waler. But, now, as years rolled by every part of hull sank info wates bedause
uppessinuciure above the surface corroded to breakdown or bottom of vessel was bursied in -
mud of sea-bad.

For navigator, therefore, it is almost impossible to perceive by the eye the location of
sunken vessels. As the affect of sunken vessels on the safely navigation has become more’
vicious than at the beginning, recenlly considerable numbets of maritime accidents caused

by sunken vesszis have been reporied and psychological apprehension for navigator has been
increased. :

Touching upon actual state for cantying oul salvage operation of the surtken vessels, it
is current slale that uppeistmciure of the hull collapsed and scaltered into the sea due to
conosion, both inside and outside of the each sunken vessel were piled vp with a large
quantity of mud, and accordingly miost sunken vessels subsided and dipped in the sea-bed. :
IFor this reason, in salvage operation it is needed (o get rid of mud inside and outside sunken
vessels as the first step. Then, the method of salvage could be limited to culling and lilling
because main parts of the hull to which sea creatures such as oysler altached scem to be too
decayed and fragile to be refloated as a whole due to <orrosion. : '
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In formulating salvage plan and impleménting the ‘operation, the largest constiaint
factor in the natural conditions is extremely low waler visibility in Indonesian waters, so
diving operation is to nearly grope about in the water. Consequesntly, it is very hard for
supervisor of the operation to accurately grasp real situation of the site in water, o say
nothing of difficulty in cariying out-diving and psychological apprehension for diver. I the
water: vistbility “Is sufficiently high, necessary facts and information could be easily
transmittéd by hydro-photographing, water-TV camera, etc., theseby multiple studies could
be made, as the waters are comparatively shallow. On the confrary, as the above sethod
could not be applied to the waters,acceleration of the operation on survey and removal of
sunken vessels is impeded even in not so deep water for diving. Challenge to the mudfsand in
. water induces to a leading factor to increment of difficully in planning and cosis for

removal. o i T ‘

Paying consideration t6 the above problems, the following is a summarized result of
the survey weé have made this time.

S-45



72 Intent of Government of the Republic of Indonesia

The govesament of the Republic of Indonesia, firmly recognizing the importance of
project for eemoval of sunken vessels to secure safely pavigalion in promotion of economic
developmenl, places high priorily on it in the Thitd Five-year Fconomic Development Plan
commencing 1979/1980 following 1st and Second Five-year Economic Development ones.

For efficient and elfective operation of the project, the government has requestéd the
government of Japan o extend technical cooperation on gransfer of technology to
fosmulate a basic plan for removal of sunken vessels and to implement its plan.

Historically, the Goverament of the Republic of Indonesia had initially had a Japanese
salvage company make diving survey to identify locations of the sunken vessels in 1959 —
1950, then fel joint ventured company semove 53 sunken vessels in 6 main ports. In 1965,
the private salvage company was sel up fo take over operational machines and equipmenls
from the joint ventured company, thereafter the Government has kepl the consisfent stance
to fet the national salvage company carry out the operation. The Government is not only
expected to hold existing policy hercalter, but also has she intention to tackle this project
from the medium and longes term viewpoini, having a plan fo procuse machines and
equipments to be made use of and to educate and frain personnel required for efficient
operation of the project.
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7.3 Management and Operational System

The Government of the Republic of Indonesia, in accelerating to salvage sunken vessels
in fremendous numbers being unparalleled in other countries, 100k the first step to sel up
the Intesdep commiltee in 1960 composed of all depariments in charge of adniinistration of
sunken vessels by issuance of the Presidential Decree No. 333 dated Dec. 20, 1960, then
promoled contsacting (0 implement the operation by inviting foteign salvage companies, sel
up and reinforced the private sa!vége company in the country and established 2 new
administrative body exclusively in charge of removal of sunken vessels. At present,
Disectofate Genéral of Sea Codmmunications, having taken over the competency of the
above body, is authorized to give permission of eslablishing company within purview of
talvage and under-water-work services, to regulate to ofies tender and to place order only to
the registered companies authorized.

Directorate General of Sea Communicalions, introduces, 100, permission system for
respective salvage Operation, so thal administralive management system is considered to be
more complelely provided than any other oceanic countries,

However, there are some problems in respect of its operation. First of all, supervisory
authorities ¢oncened does not have delailed record én the salvage operation in the past as
well as surveyed datz on actual sfate of the sunken vessels. These record are absolutely
necessary in ofder that data oblained by c¢olossal sum of cost expenditured may be reflected
in coming ;ilan of salvage operation or that botllenecks may be elucidated 1o opeiate
forthcoming salvage more ef fectively. In case of deciding the priority given to sunken vessels
in he salvagé operations, further coordination is needed améng the concerned.

In Japan, when the World War 11 ended, main ports and fairways were almost blocked
on account of the sunken vessels including warships in many places around the sea waters of
Japan. On top of thal, mines and lorpedoes were scaltered all around the scaways and,
therefore, the navigation of the vessels were very dangerous. Under the circumstances, the
Government 6f Japan or the Ministry of Transport stepped into the clearance of the fair-
ways.

(1) Clearance of fairway
The Manitime Safely Agency, the Ministey of Transport, surveyed the main posts and

strails with a resvit that Osaka port, Kobe port and Shimonoseki strait wese designated

as to be cleared in the first priorily, and contracted with the salvage companies for
the removal of the sunken vessels.

For this purpose, insurance companies and shipowners in possession of the sunken
vessels were requested Lo sell the scraps to the scrap dealess.
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(2) The cleatance of the other porls and straifs was carri

3}

od out on the commercial basis

and the sunken vessels were cleared one after anolher based on the confract belween
the salvage companies and the insurance companies efc. As regards the wartships, the

Yinance appears as an owner and sold by bid the sunken vessels to the

Ministry of Fi
salvors who in lurn sold the scrap lto the iron manufactutess to cover the cost. The

obstacles were thus cleared and the safely mavigation was brought about, J¢ took

several years from the beginning.

The Government of Japan sold the scrap to the salvors at the teasonably low price, and
no other favorable sleps were taken by the Governmeal to the satvors. The salvors were
financed by the commercial bank based on the removal contiact. They raised money,
by selling the scraps, for the vessel and equipments needful for the operation.
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74 Policy and System

Expenditure _ror salvage  operalion is a sorl of investment for provision of
infrastyucture, so that it is needless to say that necessily is to raisg efficiency of investment
{cost).

Direclorate General of Sea Communic‘aﬁQhS not only stands in a position of placing
order, bul also should pay attention {6 nurluring sound privale salvage companies in order
to perform steadily salvage operations.

In this connection, although four leading private cosﬁpaniés are dependent upon highly
order awarded from the government, it is of necessily for the Directosate Generat of Sea
Commumcanons to plate stably orders of salvage operation and to leve! off the volume of

ofder by which the companies could be able to modetnize the machines and equipments, to
secure required personnel and to improve the efficiency of operation. To this end, to make
efforts 16 técure suflficient source of revénue for this opération is éssential.

As wilnessed in the articles of cost analysis, in the Republic of Indonesia
modermnization in Mmachines and equiprments is eamestly desired, in patticular what is short
of among them is a kind of ship such as floating ¢rane with big capacily, ctc.. If each of
these machines and equipmeﬁts is owned or charlered by an individual company alone, rate
of operation wouid be !owéred, and reducé_:d efﬁciéncy will ensure. Therefore, to avoid
overlapping huge investment, it is desirable that these machines and equipments owned by
the gov emment should be in common use or ihose joinlly owned by companies concerned
should bé collech\.ely ntifized. And if ship are chartéred from’ foreign ¢ounltries, which is
one of the most effedtive ways, ‘the Gov érament shoutd study and examine such niethod of

placing ordérs as the chartéred ship in one navigation should be consecumely in use for
removal of several sunken vessels.

Fuithermore, as to machines and equipments imperted efforts shiould be actively made
to exempt them from customs dutics in soffar as these are not made by domestic producers
and as no competiloss appears in the country. In addition, it is desirable that supply system
of materials should be consolidated so as to realize the on-the-spof supply.
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75 Provision and Supply Plan for Machines and Equipments

Although views on the plan has been indicated in .lhe prece::li?g Arti::!e_ on !hg |
assumplion that the above could apply elastically on step-by-step basis in lhe..sxtuaho‘n Of
financial stringency, it is desirable to consider futute effective provision and supply plan. fOf
machines and equipments if determined to proceed removal operation of a .numerous
number of sunken vessels as shown in the Ardicle 1-2, with the niedium and long term

prospect.

As, in Chapter 6, the detailed examination had been made, here is shown the typical

machines and equipments as follows:

Price (CIF in Jakaria)
Vessel Specification uss
1. Fleating Crane Hoisting capacity 500 ton | 2pproximately 13.5 million
(self prepelied type)
2000 PS
2. Salvage Tug/Sunvey vessel | Gross Tons approximately 390T Approximately 4.5 million
Engine 1000 BHP x 2 s2ts
3. Salvage Support Vessel Gross Ton approximately 10T approxXimately 20 million
Engine 250 BIP x | sl

The required amount for provision of the above is approximately US3$20 million, for
procurement of which necessary budget should be secured. The comparison bet“een in
present stale and in future state when new machines and equipments are supplied has been 7

already made in chapter 4.
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7-6 FEducation and Training of Salvage Personnel

In the Directorate General of Sea Communications of the Republic of Indonesia, there
aie § divers in charge of thé preliminasy survey on sunken vessels who, having diving license
at 2ad class of U.S. Navy, ate considered to have no difficulty in their diving techniques to
dive in 20 meters of water. As most of diving personnel al the master level in the salvage
companiés once had 'training in Japan, Rufopean countries, efc., they are sufficiently
qualified to handle salvage opetalién-by' means of training newly employed personnel. In
addition, as the plan is being put forward as to further provision of the facililies in training
institutes which covers up to advanced diving techniques, it is expected that both quality
and quantity of divers can be improved when the above plan is completed and put into
operation. ' ' ' '

For the divers in the Directorate General of Sea Communications, the following works
should be pedformed for themselves, even if aclual operation of salvage will be done by
private ‘salvage’ companies; (i) idéntification of the 1ocation of sunken vessels left alone in
major porls, (i} preliminary survey on their aclual states, (iii) teehnical survey to carty out
salvage operations, and (iv) inspection after the salvage. Particularily, the survey mentioned
above (iii) is aiming at obtaining fundamehtal dala to examine the method of and to
estimale cost for salvage operalion, and the resulf of survey might affect accuracy in
calculation ‘of the cost, namely, it makes difference between budget appropsiated and aclual
cost at times according to its result. Theérefore, as teferced to in Chapler 5, the diving survey
should be carried ont on the basis of the most adequale fmethod of salvage taken in the pasf,
grasping the detailed points like the culling parl, and then reflecting the result in the coming
operation. For this purpose, the divers in the Directorale, in our opinion, should always
attend actual operation of salvage for which the government placed order.

S-51



8 PROPOSAL

This study on planning the removal of sunken vessels as sfated in the preface has been
made for the purpase of formulating a basic plan on the removal of sunken vessels ia the
Republic of Indonesia, and of transferring its fechnology to the Directorate Generat of Sea
Communication fo implement the plan. As o the transference of technology of removing
the sunken vessels, the technology varies according to such conditions as of lype and scale
of the sunken vessel, siluation of sinking, efc. and, salvage operation itself should be handled
on case by case basis because it is Jargely affected by natusal conditions, efc. of the site. So
thal, there are so many faclors specific to (his technology which differ from unified on
pertaining to commodities producing industiies. This study team, therefore, from Japan,
modeled after several sunken vessels located around Buoy No. 4 in west channel of Surabaya
Poil as the example, has made the diving sunvey by having brought divers with a plealy of
experiences as well as by having transported machinery and equipment from Japam_ ‘then
the team has researched and examined into the most adequate method and €ost, requited
machines and equipments, etc., taking account of the actual conditions in the area.

There ate various views of the sunken vessels, but it had better touch upon its reatity
here. There prevails a nearly established recognition among ownersfoperators of ships thal a
larze number of sunken vessels are lefl as these are in the main poiis in the Republic of
Indonesia, for the reason of which they are inclined to hesitate introducing newly produce;d
ships with a colossal sum of Investmeanl because of the sunken vessels being obstacles fo
safety navigation. In promoting economic development in the Republic of Indonesia,
though further provision and modemization of poils is obviously the basic one among other
things in infrasinxclure, 3s a precondition of realizing the above, il is necessary to improve
safely navigation and restore navigators’ confidence. To this end, though fhere are such
alternative plans as provision of navigational aids, dredging new passage, elc., what is more
essenlial is to carry out quick removal of all sunken vesssls in the passages and anchorages
which is pretequisite for developing the moden poris.

Heretofore, examination on item by item basis has been made. In sWoming up, we
propose that the following points be emphasized.

81 Medivm 3nd Long Planning

From the viewpoint of securing safely navigation;
and long term plan on removal of sunken wessels to gr
vessels, for which af first slep, sunvey of the ac
vessels between Bouy No. o — No. Sand N

preliminary suney has been made as th

it is pecessary to formutate medium
asp the whole piclure of the sunken
tual state is needad in the main ports. Sunken
0. 9, West Channel, porl of Surabaya on which
¢ model case, should te prompily removed,
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collectively judged from all factors such as status of maritime accidents, cte.. The same
could be pointed out in the inner harbour and anchorage.

From the. viewpoint of semoval operation; main structure as deck of every vessels
sunken on which diviﬂg sutvey has atready been made in this study corroded because of the
lapse of more than 30 years afler sunken, and both inside and oulside of sunken vessel are
being piled up with a gréat quantity of mudfsand owing to strong current forward Nosth
and South in a cycle of alternately half day at the site. In addition, fine red clay floating up
in the water from the boltom makes visibility extremly poor, whereby making salvage
operation more difficult. It is presumed that the same situation is found in sunken vessels in
other ports. In ofder to safely and smoothly perfoim the salvage operation in such
unfavorable condilions; ‘the 'following should be fully considered in formulaling the
operation plan; (i) to select favorable time, fast ‘operation should be done in rainy season,
(ii) to examine working hours & day upon completion of tidal charl, (iii) to study operation
method suitable for the site and (iv) to adopt the mother ship with dwelling facilities for
working personnel o step up the rationalization of mobilily to the site, by which safety in
opetation and impiovement of efficiency could be secured. And in performing the operation
it is essential to promote the adoption of (1) discharger of mudfsand, (ii) under-water
oxy-arc culler and (iii) diving apparatus with telephone, as well as lo secure safely in the
operation by (i} improving mooring method, (i) use of guide rope, (i) managing diving,
ele..

82 Personnel and Machines and Equipments in Salvage Operation

As to personnel for diving operation, present educational training centered on diving
and existing divess are considered to be sufficient. In the long run for salvage and
underwafer engineering, a commercial diving center is urgently needed.

As current machines and equipments are poor and mean, it is essential (o fusther
provide such ships in kind as survey boat movable and manageable within the water basin,
Moaling crane, fag boat, ete. for the realization of which pecessary budget resources should
be secured. Additionally, it is desirable to promote the spread of discharger of mudfsand,
underwater oxy-ate culting apparatus and diving apparatus with telephone.

Furthermore, in introduction of a sort of large sized ship(s), appropriate considcra!ion
should be paid to invitation of supervisors during the peried wequited for mastering its
operalion and maneuvering technics.



8-3 Regulation and Rule

At present, in ordes to remove the vessels which have been alieady sunken now in
Indonesian wafers, regulations and rules are mostly completed already. But regarding to 'né.w
maritime accident, as there are many cases in which the newly sunken vessels can not be
removed prompily according to curcent regulations and rules, it may be necessary to adopt
new regulation and rules which depend upon international regulation or covention.

84 Salvage Fleel

With regard to the role that the Government should faké in order to accelerate the
weeck removal eperation, it has been alteady mentioned in chapter 7-4.

And considering the aclual situation in Indonesis, one of alteinatives o improve

removal operation is that the Government shoutd support the salvage fleet as initial invest-
menl.
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1. Present Situation in Indonesian Waters andthe Subjecls to be sfudied
1-1 Natural Envifonment and the Subjects to be sfudied
1-1-F Geneiral View of {ne Safe of the Nation

Indonesia is the latgest archnpe!ago nation in the world of 13 6’17 islands including
Iarge ones and small ones. It is situated in between lat. 6°N and lat. 11°S with the equator
at its éenter. The tongest distance from north to south is about 1,900 km. The Sabang istand
at the n’é:lh of Sumatra js sifuatéd in the west end, and Merauke of West Irian is sifuated in
thé east end. The distance between the east and west is about 5,000 and odd km. In this vast
area ate there, from wes! - Sumalra, Java, Kalimaatan, Sulawesi, West Irian elc. The
territory coveis | 90000(} km? and i is 3. 2 times as large as Japan. The width from east to
west is almost same as that of the mainland of U.S.A. They have three kinds of standard
time — wesl, center and east. The population is about 153,000,000.

The Tndonesian people are composed of many ftribes. They have their own languages,
manners and custorms ‘different from each other. However, the standasdized Indonesian
language fu!és’.

The rehglon is complex embracing Islamite (87. S%) Christian (7.5%), Hindu, Buddhist,
Confucian etc. (5%). ‘Therefote, the hanmonious unifosmity in diversity is the foundation of
the uml‘ed nation. They have 5 principles (Pancasila) for the foundation, namely - Belief in
the oné Supreme God, Just and Civilised Humanily, The Uity of Indonesia, Democracy
W nsely led by the Wisdom of Dehbéraﬁons among Represenlanones Sociat Justic for the
whole ‘of the PeOple of Indonesia. Garuda Pancasila is the symbol of varieties bul united.
The Indoneisan People is united by the five principles “Pancasifa.”

112’ Geographical Features

“Indonesia Atchipelago is oné of the typical voleanic regions in the world, and strelches
o east’ tnmugh Sumalra Java, Nusa Tengzara, Maluka and Wesl Irian. In Iidonesia the 2
belts are jommg, namely the Cifcum Pacific Mobile belt and Alpide bell. The Istands of
Indonesia’ n’los!ly consisl of mouintains and the coast lines are much frilled inward and out-
ward. There are 'a lot of bays which niostly do not go deep into the land. As seen in the
north shore of Sumatra and Java, mosl shores are so plain and watet is so shaltow that good
harbour seldom exists. Furlher one of the characteristic features is thal the very fine
yellow carth produced by voleano was cartied by the stream of river into the sea. The earth
$0 carried’ lumed to an afluvial on the coast and cauwses severe invisibility in the sea water for
several miles from ‘the coast line. The condition is much worseried in the gainy season. On
the other hand, the $outh coast of Sumatra and Java is much higher than the sea susface and
washed by the strong waves from the Indian Ocean constantly. Therefore, though the waler



is dcep enough, the bay is mostly not suitable as a harbour.
There exists no modemn artificial port in Indonesia. Most of the porls are focated al the
river mouth,

The rivers are featured with many tributasies. They flow through the meandering pass-
age via vast alluvial covéred by forest at end of the river or via developed fields into the sea
carrying fots of furbid red water. As a result, the land or the atluvial at the mouth of the
river extends itself toward the sea changing the line of the coast. The month of nver is
usually choked with the mud or sand o some extent. Indonesian walés ate, as seen above,
blocked by many islands, reefs and sandbanks. The inc_(‘)ming vessels carefully follow the
natural fairway, bul the situation of harbours and fairways are always subject to change
caused by mud and sand carricd by the waler of river. Therefore, maintenance dredging is
indispensable in the major poris and channels in order to secure the normal functions.

1-1-3 Metcorological Pnenonena

In general, it is hot, humid and rainy in Indonesia. Due to tropical weather uader the
equator, it is hol all around the year. There exisis, nearly in all paris of the region wherc
monsoon blows, the change of the wealher or the altemation of rainy and dry seasons. The
tropical cyclone is given biith to on the sea south of Java, Nusa Teaggara, but it seldom at-
tacks Indonesia directly. The islands of Indonesia aze, as mentioned above, mostly covered
with mountains and the coast is much frilled inward and outward. As a resuli, alithough no
big difference in weather is observed in different districts, some specific features of the
weather 2re nevestheless abseaved in a particular region.

In addition 1o the change of the inland climate, the existence of the mountain works
against the nosmal flow of the monsoon bringing about a serious change to the climate én
the coast. The pheacmena is marked when mountain blocks the movemenl of MOnsOon.
There comes a temporary squall in parlicular fegions, but it seldom blows strongiy. ‘The
squall is comparatively frequent and is accompanied by thunder and fain. The fand-and-sea
wind often blows in the vicinily of coast and, al the time of tum of monsoon, the force of
the wind is fas stronger than the ordinary wind. Anyway, it is impossible to explain_lhé

wind at pasticular spot to the full extent on account of the intricale geographical fealuses of
Indonesia. o

1-1-1  Ocean Current and Tidal Current

The ocean curreat is the drifl current caused by monsoon, and so the currend relro-
gresses as monsoon takes turn. The plan (E-1-1) shows cus
rent in the Indonesian watess in January,
current in

Ihe sitvation of the usual ocean cus-
" _ Apsil, July and Octoder. As same with the drift
the other regions, the ocean curcent changes the direction considerably. The
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change takes place not only according (o the direction or the force of wind but also directed
clion opposite to the drift current caused by monsoon As
is compa ratively weaXk in the open sea, only strengthening
its speed is faisly rapid in

to other quarferss or to the dire
regards the tidad current, its force
or weakemng the ocean cussent caused by monsoon. liouexer.
the straifs belween the islands or in the narrow walefways and it cannol be ig,néred

Further, it brings about an iniricate change in a porl eniploying additionally the forcé of lhe
river siream running into the porl. The geographical and the meleorological fealures in edn-
junction with each other causes strong wind and rough waves hampering the manuever ‘of
the vessels. Sometimes fierce rain reduces the visibility asin a fog and, in that mslance, itis
very difficuli to find a few establishmenis on the land and a navigational aids (jaua’,tng a

diseaster al s¢a,
1-1-5 Passage Studied from the Yiewpoinl of Natural and GeOgrapliit"a] Co’ndiiion

Summing up {rom the above description, most of the Indonsian prmc:pal ﬁorts are,
wilh a few exceplion, the river ports. The river poris are usually so shallow that the vessels
have to proceed the deepest Fairway, bul as shown in list (1-1-1). "

List (}1-1)
Maximum Drafl at Main Passage/Por{
Name of passage/port Standard drafi ,?el by Harbour
maslerfpilot

Belawan passage 9.0

Surabaya west channel 2.5
Palenbang-Musi river, Outer Bar 7.0

Benoa Channel -

Samarinda — M, Pegah Outer Bar -

.

Sourve: Japan Advisery Team |

The movement of mud and sand in the river port is remarkable because of the natum
of the river, giving birth to the intricate condition of the bed of water. The buoy in the mer

route is susceplible to movement as nmud and sand move, and sometimes it mo

ves to a greal
extent. Fuithermore, 8’

the light of navigation buoy might be put out o the hghl of the hg,ht-
house by chance works irregularly. While, in the case of the ordinary poit, the ulmost care '
15 given to the anolher vessel in the head-on or the Crossing s:lual:on, the utmost care, in

the case of the river porl, must be given to the bottom of water. On the top of that, ’the :

existence of the sunkea vessels causes great embarrassment and anxiely at the time of

arnving and leaving the port both tec chnically and psychologically



12 Disiributi(m of the Sunken Vessels

_An outline of distribution of the sunken vessel has becone clear for the first time by
the survey on the sunken vessels in the west poris of the Republic of Indonesia made by
“Ma(sukura Shoten KK, a Japanese salvage company in 1950-60. The said company made
sun.ey in 13 ma_lor potts in the plan 1-2-1, the result of which is well known (o the persons
concerned as calted “Matsukura Repoit,” even at the present time.

List 1-2-§

. Sunken - Total tonage Estimated

" Place surveyed Vessels estimated scrap H/T
1. JAKARTA (Tg. pfiok) 30 23,048 6,488

2. SEMARANG ;F 3 o é,sso 775.3
3. ébRABAYA (Tg; ééfak) 74 114,969 40,659
4. cIracar - ' 30 15,079 5,009
S. TELUK LAMPUNG 14 2,579 907
6. TELUK BAY&Rf_f; -i 2 17,223 7,411
7. SABANG f_f S 2 . 2,780 783
8. BELAWAN . : 32 "7,380 2,784
9. PALEMBAKG | 37 26,659 13,418
10. vanikeaeaN | 26 26,306 11,338
11.  wWuNG PANﬂAﬁG‘ - 16 ; 9,003 3,116

Total | 2.1 247,578 92,688.3

Source: Matsukura Report

As shown in the above table, the :epor( states that 281 vessels were sunken, but this
does not include all the figures i m all poils in the country inasmuch as the number being as
of 1960. Every year, a large. number of maritime accidenls have been reported, and
accordingly the number of sunken Vessels has steadlly incteased.

The following Hst 1-2-2 indicates the number of maritime accidents reporled to KPLP
(i.e. the Paragraph of" maritime accidents of 1-5). Number of the vessels sunken during §
years, commencing 1974 to 1978, was 188, which obviously, surpasses the number of
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Recapitulation of Marine Accidents in Indonesia

Year: 1974 t0 1978
List 122
[ | | YEAR
No. Type of Accidents 078 1975 1976 A;Q_??W Total
I H‘uman

i Dedd 146 87 109 68 60 470
— Sunived 402 702 346 611 428 2489
~ Missing 93 273 76 65 452 959
— Dropped - - - - 4 14
' 641 1062 531 144 954 3932

- .

2. Ship o

—~ Sunken 24 30 1 39 54 188
- Stranded 20 21 42 23 47 153
— Colfision 5 9 |l oon 37 3
— Fire’ .- — - — 2 21 23
— Engife trouble 13 is 1 n 19 69
— Mising - - - 2 9 11
— Capsized - - - - 4 4
— HoMl tioubte! = - - _ 12 12
— Other distress - - — - 38 18
62 75 105 33 244 571
Source: Japan Adivisery Team
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removed vessels (See paragraph of 1-5). The above is limited number of sunken vessels only
reporied to the KPLP, so that its aciual number is deemed to be larger than the above. As
seen above, a large number of sunken vessels still exist in the Indonesian waters. The sinking
and stranding of the vessels increased year after year, The cause of maritime acident has not
bveen made clear but the existance of the sunken vessels has probably caused maritime
accident to some extent as mentioned above.

- “KPLP” Indonésian Coasl Guard.



1-3 Plan for removal of the Sunken vessels based o1

) the Third Five-year Development Plan.

(1) Particulats in the past and future direction of the Development Plans. The Republic of

(2}

Indonesia has continvously carded oul the comprehensive development ?lans l.l'f which
pational development instituted in the geneial rules of the national policy, should be

proveeded on the basis of five principles of the stales.

The national development starlted with the First Five-year Deve!opment Pian in April
of 1969 (Pelita 1). Dusing the peried, the govemment made efforls to-get away from
the financial difficulties in fixing the arget to expand and reinforce agriculfural sector
and the infrastructure related to that sector in orde_r 1o attain sell-supporting of food-
stuflf. Based on the pecformed results in the First Five-year plan above, the Second plan
was put info operation, with emphasis placing on the further development of agricul-
ture sector, as did in the First one, while selting up the fargel of indusirialization in the

tizght industry to inccement employment opportunifics.
Maritime transport and Removal of the sunken vessels in the Five-year plans.

In the Third Five years Development Plan, faimess in development is sel as the impor-
tant target through the 8 ways of gavemment programmes.

One of these items suggests the faimess in geographical distribution of development in
every local area, which is aiming at dispersing the sural development efforis into all
areds in the country, and Promoting development in local villages, instead of the
develapment efforts having made (o concentrate on Java up to that time.

In particular, special considesation has been made to the local areas featured with lack
of productivily, excessive population or depopulation. Rural development in these
areas is given the priority, for political, economic and cultural development.

One of biz factors playing significant rolesfin the developmicnl is the increase in
distribution of population, consequently a measure was adopled to immigiate from
excessive population areas to the aress of depopulation and lack of productivily.

Based on the above puidelines and policies for the development plan, it is pointed out

that transport sector plays an important role in attaining the tagget set in the plan as
well a3 in unifying the nation.

In the Second Five-year Development Plan, the importance was atfached to rehabilita-

tion of the facititics, improvement of efliciency and establishment of ttansport system
in the transport sector.

H‘O_



Ferry boals were intéoduced to improve service in river traflic, while more porl
facilities such as inner harbour, efc., were installed to smooth reslore and iniprove
coasial shipping service, by which safely navigation service including sea fele-
communication, ¢tc., has been improved. These merits are shared by both domestic
and foreign vessels,

As seen in the above, sea lcanspoil opened the way even to isolated areas, and was
made avaitable for immigration, pilgrinvages, tourists, eté. to some extent.

However, in ‘the Thitd Five-year Development Plan, annual rate of the économic
growth is fixed at 6.5% as the farget, for which it is expected for the transport sector to
altain more than 107% of the growth. Bseaking down the details of the growth grate in
the sector, the fargef rate of coaslal shipping transpott is 10%, while overseas shipping
5% (PERITA 111). Nead-less to say, to enhance the effeciency by making good use of
the existing facilities, the next step is that emphasis should be laid on develop'meni and
résforation of the infrastructure.

As seen in the next ‘paragraph, it is indispensible requested that safely navigation
facilities and pout facilities should be fusther provided as the sea bome freight and
number of"shipé in commission ate increasing. In this connection, the affect of
“existance of the sunken vessels is rather bigger, blocking the way {o secure safely
navigation. .

Y I .



1.4 Present Situation of Pori Utilization and Development Plans
1-4-1 Present Situation of Port Uitization

The Republic of Indonesia is a Maritime States with a vast boundary, where most
major cities have grown on the coastlines. Management of the Directorate General of Sea
Communications is divided into nine rigions and each segion has a regional headquarler as

representative of the Direclorate General of Sea Communications.

The following table shows the number and classification of hatbour in each region.

Number and Classification of Harbours in Each Region

List 1-4-1

glass 1 class| 2class| 3 class | 4 class | 5 class| others Total

region
1 1 0 3 2 4 12 29
I 0 2 2 3 6 26 | 39
1 2 3 3 3 4 n | e
v 1 2 3 7 5 25 - 43
v 0 2 2 3 6 1} 24
vi 1 1] 1 1 0 16 19
vII o 1 1 2 o 25 29
VIl o 1 1L 0 1 23 26
IX [ 1 ) 1 2 2 8 14
'iotal_ﬁ 5 12 17 23 28 184 269

fThe_ above classes are sorled by the elass of harbour managenient office, and otheis
implies that harbours do not have the harbour management office.)

The Plan 1-4-1 indicates each retion and location of the major harbours, by which it is

found that various size of ports are dislrabuled al over the counlyy, cenlesing arouad Java
The Republic of Indonesia is composed of numetous

. _ istands in large and small size
and its growth of maritime transport poes back to the olden . nthe

days. Maritime teansport in the



country is in an undisputable position as the cheif support in comparison with land and air
transportation.

Eist 142 PELITAI Variation of Hull and Cargo at sea-trade

1974/1975 1977/1918
Huit(OWT) | Cargo (D) | Ml (®WE) | Cargo (D

Kind of Vessel

1. Domestic lrade

1ocal vessels 113,000 938,000 140,000 1,832,000

Inter-istand vessels 220000 | 27255000 310000 |3,635,000

Traditional vessels 26,000 50,000 42,900 96,800
- 2. Ocean going vessels 478,000 - 490,800 —

Source: PELITA I, DP. 1978

List 143 PELITA I Total port facilities at the end of development plan

Length of whail M 35.246
Warchouse M? . 683250
- Cargo .b_and[ing ar_e-a : ;‘u.l2 | $00.019
Fork —lift unil 351
Mobile cranz unit 95

Data: BUKUUIL  RAPAT KERJIA DEPHUB 1979
- HALAMAN 140

As both domestic and foreign trades are expanding, the route for coast-wise and
oceanic sailing have recently opened and the teaffic has increased. In addition, as the rural
development is pto:ﬁoled, the immigtélion policy is encouraged and the foreign trade is
expanded, the impottance of the maritime transpotl is increasing, as mentioned in the above
paragiaph. ' ' |

List 1-4-2 shows a change in the volume of the maritime traflic during the Second
Five-year Development Plan. In the list, the volume of the overseas matitime traffic is
mainly attributable to services from and to Japan, Europe North America, ete. Inctease in
volume of maritime traffic and in aumber of the ships in commission naturally bring aboul
number of the ships entered into. Therefore, to receive the increased ships, porl facilities
such as inner harbourss, cargo handling machines, etc., should be proporlionately equipped.



all port facitities in the country at the end of the Second Five-year
capacily by the above facililies totals 24.58 mitlion ton,

List 1-4-3 manifests
Development Plan. Tonnage

During the Second Five-year Plan, reinforced port Macilities, dredging in the passages

. o h s
and poits have been made with 45 mitlion m? of mudfsand.

But, the dredging is only 1o maintain the existing passage, and consequently it is now
impossible to expand width and depth of the passages and anchorages corresponding fo
inceeased utitization of harbours, due te existence of the sunken vessels.

1-1-2 Program of Arrangement of Harbourrs

The estimated volume of maritime traffic at the end of the Thitd Five-year D;\'elop—
ment Plan is shown in List 1-§4. For the purpose of realizing the estimate, it is needed to
supplement new shigs and to replace old and uneconomical ships by new ones, number of
which are indicated in List 1-4-5. At the same time the necessily is pointed out for
mproving the capacities of various facilities related fo marilime transport, and the
enforcement of port facitities, dreding operations and reinforcement of dredéirig boals are
being contemplated (see List 1-4-6 and 1-4-7).

Based on the above planning, there are a number of projects, extending all over the

country, as indicated in Plan 3-4-2 and List 1-4-8, for the purpose of developing, i‘ur_lhe'r
providing and improving harbours.

List 1-80 PELITA L Estimated {rade capacity at the end of the development plan

Kind of vesse] Hull (DWT) Carga (1)
L Domestic trade:
© Rocalvessels 165.900 2.986.200
~  Interigand veseels 357.500 7.865.600
- Traditions} vessels 63800 T 1719.000 ¢
- Perintis (Fiorees vessels) 19500 78000

2. Foreigntrade:

Qoean going vessels 593000 7.526.000

Data:  Feasibility study PT. MALAIRCO HAL. 37 dan 39
KHUSUS KAPAL X APAL NASIONAL



List 1-4-5 PELITA HIE Plan for new build and seplacement vessels during
: the Third Five- -year development plan

Kind of vessel New build Replacemenl
5. - Doines.lic sea trade
Intes istand vessels 5,800 DWT 110,500 DWT
[A)ca! vessels 45,000 DWT 17,500 DWT
Tradnumal vessels 26,000 BRT 10,000 BRT
2. Foresgn lrad; o
 Ovean going vessel 235,883 DWT 193317 DWT
Log cassie 105,000 DWT

List 1-4-6 PELITA III  Plan for port facilitics

Source: PELITAHIDP. 1978

Whaft - m
Warchouse m?
Open slorage amea ‘m?
Fork-fift  unit
| Mobil crane © unit

6,670
83,160
60,304

160
3s

Sousce: PELITA I DP. 1978

List 147 PELITA MI Pian for drédging amount and dredgin'g facility

Maintenance dredging
Project dreding

Dredger and auxiliary equipment

91,450,000 m*
13,500,000 m*

18 units

Source: PELITA 11l DP. 1978




However, while it is needless 10 say about the necessity of improving dsedging projects
and of reinforcing dredging boats in acceleration of projects for port development, the
existence of the sunken vessels is 2 big impediment factor, as alecady menlioned above. The
above circumstances have been admitled by the person concerned in the country, as the
proof of which 16 sunken vessels with 4,640 tons have been removed during the posiod Ol‘_

the Second Five-year Developnient Plan.

Owing to low level of salvage techniques, unfavable natusal conditions, elc., in addition
to a lot of the sunken vessels distributed over the country, salvaging opetation have not
obtained a fair results. So, the prescnt situation in the Indonesian waters is the almost same’
as before, white necessity of removal of sunken vessels is being advocated.
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List 1-4-8 Projects at fndonesian Porl

Nuroer at Project Coorperation Present
: rojec
appendix chart | F3 of port condition
1 Ulee Lheue - Indonesia -
Cocrercial port] ADB. Tender:
Belavwin . Y =1/ man
? and 0il berth Yest Germany | Hest Ge | Y
3 Sibolga - - -
4 Dunai 0il berth - -
. - ; .' GCerman F.S.
5 Teluk Tarusan West “2TY | Feasibility Study
6 Jardbi - - -
? Bengxvla - Holland P.S5.
8 Palerbang Industrial port - -
3 Fanjung Priok Container The ¥orld | corpletea
19 Cirebon Cor=2xcial Hest Germany -
. . Corrercial port = g _
11 Cilacap and oil berth Australia
12 Serarang Cormarcial pork| Japan JICA + QECP
13 Surabaya - ADB =
14 Pontianak Corzercial port - -
15 Banjarmasin Corsiereial port]| JAapaw JICA » OECF
o - pleted F.S.
16 Balikpapan 0il berth JAPAN {7here. is idea of
corzercial port)
172 Sanarinda - - -
 X: Tarakan 0il berth - -
i
19 i Gjung Pandang Corrercial port - ! -
20 Bitung ! corewreial port! garav -
21 Ternate ~ - -
22 .rbon Corrercial port!Indoresia -
23 Sorong Comswercial port| JAPAN : Plan for F.5.
24 Jayapura - - -
Source: Japan Advisary Tean




§-§ System for Management and Dispositions of Sunken Vessels in the Water of Indonesia

1-5-1 Administrative Ozganization

The followings are administalive organizations in charge of management and operation

of the maritime affairs in the Republic of Indonesia;

(1) Central government offices’

2

Orgar‘li'zalioﬁai chart in the Deparlment of Transport Communications and Tousiom
(Departivient Perhubungan) is shown as in the Plan of 1-5-1. Ia the Depariment,
Ditectorafe Genral of Sea Communications (Dueklorat Jenderal Peshubungan Laut)
governs charge of the administration related to sea transpoitation. The job carsied oul
by the Direclotate General is compared to that in Japan where she job is separately
administered by Maritime Ttanspért Bureau Ship Buteau, Harbour Bureau, Personnel

Bureau of the ans[ty of T ransporlahon and also by Maritime Safely Agency as the
extra-m;ms!onal board.

Infra-0rganizations 6f the Directorate General of Sea Communications can be indicated
like the Pian of 1-5-%. Disectorale of Maritime Services (Direklofat Jasa Maritime)

“conttcols among others the affairs concerning removal the sunken vessels and ship

repairs.
Local offices of the Directorate General of Sea Communications

Perform smoothly the édniihisftétion of the Directorate General of Sea Com-
munications, the whole water zone in the country is divided into nine regions as
mentioned in the afore said paragtaph headquartess (Kantor Wilaya) of which are set
up in the central caty in each regxon

lnlre-orga\nil_a_ﬁon_éf the 'abdfe_ héadqual(ers has following five fizld divisions besides,
of the administration office; Marili‘ine Transpordation, Harbour Dredging, Navigation,

_ Maritime Services, Depariment Of Coastguard and Rescue. Each Maritime admini-

slrahon headquarlers has subordinate organizations under their conteol in the majos
potis as follows. '

1) Port administrator
A port administralor who aims at administrating poet & hatbouis in general, takes
chafge of general administeation regarding the basic facility like moorings, and
functional facilities, such as cargo handling machines & equipments, warchouse
facility, efc. and general clerical works for ships & potis & harbours. The port

administralor numbers 84 thoughout the country, being classified st to Sth
¢Jasses,



Plan 1-5-1

The Crganization of the Departosnt of Fraasport,

Coraunicatfons,

The Minister off
transport

ar-d Fouriss

r-Secretarist General

{-P)an.ﬁng Eareau

-Fersconel Bureay

[-Financial Bireaz

FEguiprent Bireai

FLogistic and Captal Investircnt
nationsal relation

Errean

-geretral Bure2a

Boreay

-General :Directeorate of Eand frar-spoftatfon__
- Directorate General Secretarfate ’
| pit. of highway Secretariate
| pit. of river, Lake and Ferry

ransportation
.]3.! rectorate Gereral of Sea Ccm:n,nication]

~Directorate Cereral Secrebariate
| pit. of Sea Fransportation

L.pit. sMppicg ard Marire

L pit. of Port and Dredying

I pit. of Navigalion

LDit. of Maritice Servicesy

“pit. of Sea ard Coast Guard Unft

| Dizectorate General of Air Transportation
- Pircctorate Cereral Secretarfate

L pit. of Air $raffic ard Fransportatfon
-pit, of Aviation Safety

FDiE. of Afr-ports

I Directorate General of Fostal an-j
Televor=mmication

F Directorate Greral Secrelariate
-Dit. of Postal & Decard Deposit Service

Cocvunications
ex? touris=

Insrectorate
Cegeral
(~Inspectorate
Ceneral
Secratary
- Personnel
Insprector
- Finarcial
Fnsfector
—Pogistic
Inspector
FGereral
Fartion

Inspector

- Covistruct ion
Froject

Inspector

~-pit. of Teleooyanicaticns

 birectorate Ceneral of Toorisa

- pirectorace Gereral Secretariate
-Dit. of Tourisa Markéting Prosstion
-pit. of Tourisa Service Froootfon

L Corrrinication Rescarch & tevelopoent Board
| Board Secretarfat

l Overland Transport Pesecarch and
bevelopoent Cenkre

-¥aritice Trensport Pesearch ard
DEvelopocent Centre

FAlr fransport Research and De:/-e!op*ent
Centre

[FFostal ard Telecorranication Research
al peveloprént Centre

-Yourisa Fesearch § Development Centre

[ Corzunication Fducation & frainfrg Board
-Board Secretariate

Loverland Fransporé edocation and
fraining Centre
X2t itine frarnsport Educatfon ard
Yraining Ceastre

FXit Franspeirt educatfonal and r:a]njrg
Centre

FFostal & relecor:wmcati'on z‘:}ucatlonal
4 fralnirg Centre

Tourisa Fducaticnal & fraxnirg Centre

-{Centre} .
-Xational Search ar? Fescuve Cenlié .

- Shipping Justics Rdministration Centre
-¥eteorogical & Geo—pysical Centre

Source: Japan advisery Teaa
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2) Jlarbour master
A harbour master, who aims at securing the navigational safely in porls and
harbouss, conducts the varsons funcliéns, including traffic control for ships in the
poits, handling of dangerous goods, placement of personnel, an establishment of
the standards regarding the safely control for ships, inspeclions for the vessels and
tclated matlers. Likewise the port adminisiration, it has 267 harbour masters
throughout the country, being classified Ist to Sth classes.

3} Local navigation office _
The office is to mainfain and manage channel marks, being equipped with ships

like matklaying boat, channel marks equipment, storage for them, etc. The office,
which are of Ist and 2nd classes are localed in 19 places.

4) Coastguard office (KPLP)
It handles maritime accidents, possessing patrol boats, elc. There are 13
- established with Ist {(KKR) and 2ad (SKR) classes.

These inferior offices are divided in (o some classes mentioned above judged from
functionfequipment, economy, the degree of importance in terms of admini-
stration and policy, etc. of the harbour respectively.

1-5-2 Systen for handling sunken vessels

As mentioned above, Directorale of Maritime Services, Directorate General of Sea
Communications is in charge of handling sunken vessels.

{1) Sunken vessels for a long time
Proposal for removal of sunken vessels is made by the porl manager to submil the
request of removal to the maritime seivice division of its regional headquarter. Then,
the division coanfers with the Directorate of Maritime Seivices, Direclorete General of
Sea Communpications.

In this conference, persens concemed such as from porl manager’s office, porl

management office, Navigalion office, coastguard oflfice, ele. ate invited to attend

and* tb'eibléfn'al! the details. After formulating plan for rémoval by Ditoclorate

of Maritime Services based on the confetence above, it reaches the slage of
~implémentalion. o

" In impléménting it, preliniinary survey, tender by privale companies, placing order, elc.
will be made, which is indicated in the next poragraph.

21—



(2) Newty sunken vessels
- : . ok will be
In case a ship on sail encounters maritime accident, scarch and rescue work
made in the following order.

1) When received the news of sea acvident at communication stalion orfand patiol

boal, it is (ransmitted fo its regional headquaster and the port manager’s office.
2) Through both officcs above, it is informed to the search and rescue division, then
orders for sailing of patrol boal is given.

3) At the same lime of the above 2), the news is transmitied to the Direclorate
General of S=a Communication and Navy, too, according to the scale of the
accident, ship and boal, airplane, etc. witl be furiher reinforced. In case
unavoidable circumstances obliged the ship to sink in spite of these search and
rescue works performed, after care of the accideat is left to the hand of the
Direclorate of Maritime Services.

In this case the Directorate of Maiitime Senices gives three months moratorium
to the ship owner lo semove the sunken vessel, giving recommendation of the
removal once a month. After the moratorium, the Directorate of Maritime
Services carrys out the removal if it is judged for the owner to abandon ils
ownership as well as (o have no capability of, intention and will for its remioval. If
50, ils process of haadling is same as (1) above. Actually, it is said that most of
ship owners are impossible to bear cost for salvaging by, insurance because they
seldom insure their coastal and traditional vessels undes Indonesian Nag.

1-5-3  Current state of salvaging sunken vessels in the waters of the republic of Indonesia’
(1} Performance of remioval of sunken vessels in the past (PELITA L ID).

Program for removal of sunken vessels was included in the Five-year Development
Plan (Rencana Pembangunan Lima Tahun), commencing in 1969 which’ has'_been
formulated and implemented every five years, the first one being called as PELITA I,
begining 1969 fo 1974, while the second one as PELITA 11, starting 1974 to 1979,

1) Pianning and the peiformance of removal of sunken vessels during PELITA 1
(1969-1974). N
As seen in the Table 1, during PELITA 1|, planned lonnage to salvage sﬁnken
vessels was 18,828 toms in tofal in Jakarta, surabaya, Palembang, Citacap,

Belawan, Balikpapan, etc. while the actually perfoimed tonnage was 19,328 tons,
which exceeds the planned.



(2)

3)

2) Planning and the performance of removat of sunken vessels during PELITA 11
(1975-1979). _
As indicated in the List 1-5-3, although the planned figure was 21,200 tons in
Jakaita and Surabaya during the period, only 4,640 tons, equivatent to 22%
of its planning, has been actually removed,

As of Decembesr, 1979, PT. INSAL (in fact, jointly with their (wo companies; PT.
Yalagada and PT. Salvage Antasena) is now engaged in removal operation of
No.44 sunken vessel in the Surabaya port, which is given the number by the
Matsukura Report. Through the period of PELITA I and I, (1969-1979), total
tonnage of iemoval of the sunken vessels was 22,968 tons.

Existing and future plan 6[ temoval of the sunken vessels (during PELITA HI)

-As shown in the List 1-5-4, though the planned figure was 36,430 tons in total for the
removal of sunken vessels in 1979/1930, the first year of PELITA HI, at present, only
one operation is going on [0 remove a passenger ship of the Matsukura No. 7 at the

wes!km channel of Surabaya which is estimated 1,100 tons because of the failure in
acquiring the necessary budgetary appropriale. - Apatt from this, the plan being drafted
as {0 operation of mine field cleaning in the estein channel of Surabaya. In the second
yeat ofAthe PELITA HI (1980/1981), as expressed in the List 1-5-5, the drafted plan
shows that removal operation will reach 10,475 tons in tofal in Surabaya, Jakaia,
Cilacap and Balikpapan.

Fhe tendency in rﬁmiml ope¢ration of sunken vessels in the Republic of Indonesia

During the PELITA I, of 19,328 tons in total of the sunken vessel has been removed _
exceeding the planned lonnages exceedmg the planned figure in weight, while only a
quarter of lhe planned tonnages equnalanct {o 4,640 tons, has béen sremoved during
PELITA lI ln the fisst year of the PELITA 111 (197911980) as much as 36,430 tons
in total of the sunken vessels was planned be salvaged, the figure bemg double that of
Five-years period so far planned, bul in fact only a sunken vessel of £,100 tons is now
under operation. The;tecent tendency, in the removal operation of sunken vessels in
Indonesia, is- that whife the planning or the request for the salvage increases, the
tonnage actually rem()\i'ed is sharply decreasing.



PELITA 1 (1969-1%74)

RE: WRECK REHOVAL

tist §-5-2
[~ PLAN ACTUAL DATA
LYy A
- 2ROX oBJECT ! PROX.
tocavion | FER10D NERE f;‘gm soxy | | FERF? FAP (TOX)
63710 | 3 WRECK 3,270 69/70 | 3 WREK 3'::,3
/11 | 2 wreck 380 AT [ tvec 2,000
JAXARTA 1/12 |6 KRECK i-ggg ;;ﬁ; go fraia 17062
x X b Ly
;;ﬁ: 330.\??’;9 [ 509 73/74 | FLOATING DOCR 90
3/10 | FLOATIRS DOCK 750 69/10 | FLOATING DXCK 34
ggﬂn FLOATING DOCK 6590 077) | sLoAving oocK e
STRAINYA N/12 | Froearing oK 1,359 71722 § FLOATING DOCK , 1,35
12713 | waeck 1,400 12/73 | wReck _ 1,490
13/1 | F1OATING DICKOWRECK 2,259 23771 | Frosring pockswrecx | 2,250
- 70 |wxecx (ISt 11 400 $9/20 | w¥RECK (LST 11} L)
PALINIANS g:’pﬂn WAECK :zs? 11} 1,690 70773 | xrecx (zsT 11) 1,600
§9/10 |uxeix 63720 | wRECK _
CHEACA? m‘;n COSTINCATION 2,000 71/72 | coNTINvATION 2,539
£E1ANAN 21/12 | e3EDGER in 73/ DREDGER 43y
s T/13 | CONRINTATION - 72723 | CONFINUARION -
72713 |2 passz &5 72773 | 2 Baxce £5
FALIXFAFAN X O1L PIPE 1 O1L PIPE
1 PONTOON 1 PONTOON
BOTAL 18,523 19,328
Source: DMS.
SECQOND PERIOD {1950 — 1981) of PELITA 111
RE: WRECK REMOVAL List [-5-5
. ESTIHATE
N I PRIORITY
LOCATION ORIECE/HATSUKURA NO. SCRAP (TON)
I. SURAZAYA L. Cargo Ship/3 2,000 FIRST
2. Cargo Ship/é 1,725 FIRST
3. Naval Traiaing Shipf4 §,400 FIRST
§. Hine Field Cleaaing - FIRST
T0. JAXARTA 1. One Wreck ia FOAM isfand 300 FIRST
2. Five Woolea Ship in
SINDA XERATA FIEST
3. Weoden ships and
B abstacles in Xalibaxu - FIRST
El. CILATAD . Wreck paoed SIFOR) FIRST
2. Eight Wreck SECOND
+ '] = Y R P
}L\-:_—F—.K..l.t.?:\?&‘t_l- r_a.‘ser FLAVIANYD 2,000 SECOND
| T - 18 Wrecks 10,475 + 2
Source: DMS
Remurk:  a:.widodenships



seLiTA I (1975 - 1979) ~RE1 WRECK REMOVAL
; List £-5-2
NSNS
' PELAN ) ACTUAL ODATA
— . APPROX. PPROX,
LOCATION PERIOD 0BIECT scrap {xow) || PERIOD O3JECT };cmr oM
JATARTA 747715 | 16 wreck 4,800 14715 11 WRECK 450
35/76 | 3 WRECK 5,550 15/16 2 WRECK €20
CuPAZAYA ?_6/?? 3 WRECK _ 3,510 _1_5/11 2 WRECK 89
11712 | 31 wrECK _ 4,810 T1/18 1 KRECK _83D
78/7% | 35 ¥RECK - 2,530 18/19 18 WRECK 2,000
{INCLEDING WOODEN {IKCLIDING 17 WOODEN
' WRECKS AT JAKARTA) WRECKS AT JAXARTAY
gon!. 21,209 - 4,640
Source: DMS

FENARXS: 1.

One Wreck/Matiukura No.44 oot of 18 wrecks during pericd 78/7% of ACIUAL DATA is
still vnder-operation by P.¥. Indoresfsn Salvage 23 of Decezterx, 1974.

* Total résovead welight tons of sexap (iurlng FPELIFA I & XL {1969 - 1979} are estirated

25,688 tons,

—2 5




FIRST PERIOD (1979 - 1960) of PELITA I

RE: WRECK REBOYAL

Yhe fivst priority of the vreck repoval and aine fie1d cleanfog at the

chaanel and the anchorage area at Surabaya FPort

tist 1-5-4
[ _ ESTIHATE REMARKS
LOCATION OBJECT/HATSUKURA NO. SCRAP (T0%)
1. Westemn ). Passenger Ship/? 1,100 & W_N‘R OPERATION BY
Channel 2. Kaval Trainfng Shipfé 4,400 P.E. YALAGADA
3. Cargo Shipf3 2,000 % PARTLY REVOVED
4. Passeager Shipf2 900 (31,400 TON) DURIKG
5. Cargo Shipf6 1,775 1972£13
6. Scei Cargo Ship/s 3,300
. * [NDER PROCEOURE
IT. Fasteran 1. Hiee Field Cleanfng -
Chanrel 2. Wreck of Steel Shipl23 250
3. Passenger Shipf/72 900
EI. Aschorage | 1. Cargo Shipfés 5,250
Area 2. Cargo Shipfél 1,500 * PARTLY REFOVED
3. Caxgo Shipf43 1,415 (4335 TON) DURIKG
4. Caxgo Ship/52 1,200 1916177
5. Cargo Ship/53 2,200
&. Cargo Ship/4s 3,700
7. Fanker/50 4,500
8. Cargo Shipl4? 4,000
TOTAL 16 WRECKS 36,430
Source: DMS.
REXARXS: Only the Rexoval Operation of Xtea 1. Passeager Shipf? at Western

Channel was cooducted during this period and is stil} uader-operation
by P.T. YALAGADS as of Decesder, 1979.




Comparison between the Planning and
the Result of Salvage

List 1-5-6

Names of the Planned salvage Performed ;
planning (A) salvage (B) (B)/(a)
PELITA I 28 t 102.7 %
(69/74) 18,828 ton 19,328 tons

PELITA 1l ' - - 22.1 1
PELITA XIIX _ 1.100 to 3.0 %
(79/80) 16,430 ton 1,1_00 ns

1-5-4 Requestfed budget during the period of PELITA 111

Four compénies have experienced in the removal operation; they are PT. Yalagada, PT.
Insal, PT. Anlz_isen_a and PT. Bayu (see the List 1-5-7), having 29 divers in total.

In view of results performed in the past, of the existing machinery and equipments and
of the personnel of salvage operation in lndonesia, lht_:_,esﬁrﬁaled capacity pet annum of the
four companies is considered to be about 10,000 tons or 4 vessels.

However, the plan of satvage operation in 197971980 includes 16 vessels in number and
36,430 tons in weight and the budget is requested. The above is too excessive for them to
carry out judged from the capacity of the companies.



Resistered SalvagefUnder Water Work Company List

List 1-5-7
Staff Dite of Capité‘ilgi;!‘lion]
. . ) ateof | "} Msin Work
C‘;{‘;ﬁ:" Representatne Address Employes | Diver Established g, 00 [Deposit
1. l].l’i.n!uchsar . s
PL RUSDAN SAIDI | Sthitaa No.93 58 12 1965 | 10 |2 removal
YALAGADA JAXARTABARAT
1. J1. M. AGUS SALIM , _
PT. INSAL SOEKARDONO ] XNo.52A 1 6 1358 05105 removal
TAKARTA-PUSAY
3 Pinta Gelora 9, S
FE. BAYU [ANWAR kompleX Lapanpan 38 3 94 s |5 removal
SAMODRA Teinlzk Senayin
SAKH JAKARTA
- Jb Krsmat R
FPT. . Krzmat Raya
SALVAGE SOFKANDAR | No.27 Laafai I8 69 8 1966 025025  removal
ANTASENA JAKARTA-PUSAT
5 Fi}e Pi!'}zri I Lets
Pr. {fvoe Par .Lelgn §
KOMARITIM | ODO SOEHADA | M1 Hiryono 58 254 " 1974 1415 | 0083 cltwork
JAKARTASELAFAN _
6 §1. Kramat Vi o ki
PLKARYA [sxwarns | Nea2 n 12| 1913 [so o smaliship
ASIH AGUNG: FAKARTAPUSAT
1. 13 Melswai Vil No 4 ) Per
. -BASUKI Blok M. Kebayoran- i3 I$ 197 945945 ol work
CALMARINE Baru
- Fanca Buidding ) N -
oT. LSMAN JILX H. Magim 42 1 1975 | 50 10 oil work.
NALIRAYA [ADMADIAJA | Agyhari No. -
SAR] JAKARTA PUSAT
3.
PE. J1. Dayak No.29 .
ANUGRAN  WALFAN Tanisg Prick n 3 1973 125 |6 harbout
TIRVA woy
'l;?-' 1D0 PAROMO ;zl.!(egzsn!man REFEI
ix : ) aye 48 Citineing 23 15 1913 25 | 7.5 kirbou
aosaL JAKARTAUTARA e ok
HE . . £1. Kwini 8l No.6
Eﬂ' lrlg_s.x.\ SOEWADII SAKARTA PLoas 16 3 19758 ? [1v lowek
32 ¥i. Cempaka Putih C
PT_BAHARE RL Fimuz 91 51 1% D2 H S Jharces
CAX 'SOEMANTRI | PAXAREAPU t2 molavailable coastruc
RAWALA USAT Lion
b3 31, Mehaazi VL
¢ Ne.2 Kﬂ:quc-nn 1914 fnaciine
LLEENT Bars JANARTA
4. [T B - .
P.T. YALA 3 Jatan Hassnuddin 1924 inactive
PRANGNASA Kebayoran Bare
RAYA KAXNARTA
15, 13 CA - .
P.T. EMDECE Na e M- Yamia 1972 inyctive
—— baram —_—
Lkpata 1978
Source: DM.S.




1-6 Present Situation of the Salvage Operation in Indonesia
1-6-§ An Quiline of the Development

In the waters of the Repubtic of Indonesia under the influence of the World War 11
extended 10, a farge number of vessels were feft sunken even in post war days. Immediately
after the end of the war, the countsy became a independent nation as the republic.

The primary object for restoration after the war was directed to the other various
problems €0 be solved faced urgently. It was only around 1960 that the question of the
sunken vessels began té altract the attention of those concerned therewith.,

Ttacihg the origin ‘of the matler, the frigger for the remoyal opeiation was pulied by
the Matsukura Shoten KK., a Fapanese company, who was invited by the govemment of the
Republic of lndonemsa for the survey. That opened the curlain to remove the sunken
\essels

Based on the survey, the presidential dectee was issued in 1960, and the expert
commiltee was set up in order to propel removal of the sunken vessels. The commillee
instantly started the salvage operation of the sunken vessels in major porls such as Surabaya.
These vessels not anly deteriorate functions of poit, bul also becorie the obstacles to the
navigation, and under the circumstances, the commiltee concluded the contract in 1960,
with the Inteinational Salvage Associalion (1.5.A), of Hong Xong, to remove the sunken
vessels in the wafters of the Republic of Indonesia.

The said company (ISA) has carsied out sahaga works as shown in the following table
in concem with the jomt-\entured company A lndones:a from 1960 (o 1964. Fifty-three
\es:.els in the majos 6 po:ls were remcned



List 1-6-)

2 ; Yeay of
Number of salvaged dock 7 Ol
Name of port sunken vessels operation
- - 1960
1. JAKARTA(7Tg. Priok} i
17 - 1261
1 - 1962
2. SURABAYA(Tg. Perak) ? 1361
6 : 1962
- | 1 1962
2 1963
1 1964
3. MEDAN{BELAWAN) ‘1 1961
4. SEMARANG 1 1962
5. PALEM BANG 1 1964
6. UJUNG PANDAKG 14 1961
Total 22 1

Sowvwrce: D.MS.

As nationalism has come to the fore, the laws and regulations on the salvage have been
revised. As a resull, the company (ISA) evacuated from Indonssia and handed _di'er‘ the
conlraciuat right and machinery and equipment for salvage operation to the Indonesian
company called INSAL in 1965. Since then, the salvage operalion of the sunken vessels has
been continuousty carried oul by the private companies of Indonesia. the office which once
started as the expert commiitee, is the predecessor of the present Bireclorate of Masitime
Sesvices (DMS) as an subordinale office of the Directorate General of Sea Communications.

The DMS, since 1969, has been active in formulating plannings on the salvage
operations which were incorporated into the Five-year Developnteat Plan or in, commis-

stoning contracts or in providing guidance and permission lo the private compasies and so
forlh.



1-6-2 Aciual state of the salvaging industsy in the Republic of Indonesia

PT. INSAL was the first salvaging company sel up in the country, a joint-ventured
company with the ISA (Intemational Salvage Association based in Hong Kong). Then in
1960s, 2 salvage companies came info existance while in 1970s, small and medium sized
salvage companies have been established, the outline of which is shown in the next fable.
All the companies mentioned abo_ve got the permission from the Directorate General of Sea
Corrunications.

It is the principle in Indonesia that salvaging operation camn only be carsied outi by
Indonesian sal_if:igé_'companies after having oftoined the permission for each work from the
Directorate General of Sea Comunications in the Republic of Indonesta, the details of which
are prescribed in the Ordinance of the Directorate General of Nomor, DIM 23/2/10,
Tentang; Penyelenggataan dan Pengusahaan Salvage dan Pekerjazn Bawa-h Air‘.'By this
ordinance, the salvage companies are classified in 3 ranks according to its scale, equipment,
personnel etc. The main itéms for this criteria are indicatéd in the following table.

List §-6-2
e | Steap produced ‘ Capacity of Divirg
Itea {- by the sanXea (mi"t:utiﬂ) Saivage boats floatieg capability Fersorrzl
Fasx vesselsfyear crares (F) (£
A ’ lbte_&lér1 e REP. T " ocean golrg 200~ . £~ sslvaze exgert
- 5,000 tén’ 750,000,004 salvige boat . diver In d2&p
water
explosive
B Op ta - : RP. . . salvage tug 0~ ~ 40 ‘exginzex
5,000 ton 420,03, 000 koat diver
’ explosive
C O to 160,020,000 ot stigalatal - 109 > ¥ diver
2,000 o . .

Four comipanies as PT. Yalagada, PT. Insal, PT. Antasena and PT. Bayu Samodra Sakti
among the salvage companies in the Republic of Indonesia, have obfained the order of
salvage ‘operations from the Government of Indoneisa. Main business activiles for these four
companies ate the salvage operations ordered by the government, but the order of the
government ;i';*_.'::';s:fé\# as, 1 or 2 yeadly in terms of number. Preseatly, PT. Insal is salvaging
the sunken vessel of Matsukura No.44, in cooperation with PT. Antasena, while PT,
Yalagada is salvaging Matsukuia No.7.

PT.'Bayu.i Samodra Sakti was engaged in the temoval operation in Tarakan under the
conleact of the civilian basis. In the meantime, the Indoensian operates who undertake the
opetation jointly with foreign firms are as per List 1-6-3.



Daftar Pekosahaan Salvage Dan Pekarjaan Bawah Al

Yang Telah Mendapatkan ¥zin Usaha Daii Direktorat
Jenderal Peshubungan Laut Dan Derjasamanya Dengan

Pihak Asing _
List 1-6-3

No. Pecussnbaan Mutal PT Berdiri Sesusi Akte frin Usaha Ketfrff_!;m Ke_!ias-_?{gu

1. L. YALAGADA Akte Notaris: SOETRONO No. DIM 23/3/5-B i. FUKADA SA I:VAGB CO;, L¥D.

; OATMODJO 1-9-1, Kanda Nishikicho
31. Pinta Besar Selatzn PRAWIROA ber 1976 Tenri Butding Chiyoda X
No. 93, JAKARTA-BARAT. [No. 2 Te). 31 Desember TEnl? JL, Lﬂfﬂ yos-ku
Tilp. 212042 Tl 15 Oktober 1964 okyo - aP’ B
Di Jzkarla 2. SMIT INTERNATIONAL
2014, Intesnation] Flaza
Anson Road, Sitgapoie 2.

2 [Praxsac Akte Notsris: FLIZAFONDANG | No. DIM 20/4/4-B 1. SELCO{SINGAPORE
J1LMOAGUS SALIM No.52A [ NoS1 ?\‘0. 1, ). Sarmulun hwrong
JAKARTA PUSAT. Tg) 14 Febrowi 1958 T 24 Augustus 1978 | Singapoce 22, ,!

Tiip 352350 - 351006 Dy Jakaita

3. {PT. BAVU SAMODRA SAKTI| Akte Notsris: KHAIRIL BANR No. DIM 26/)/i98B | L Uadeg pt&‘ﬁd}f!ﬁ o
§ln MT Hanyooo S8 No. 43 NIPPON SALVAG ECO,LID.
Tilp: T176576-216511 Tel. 26 Jansand 1974 Te) 17 Juni 1978 1-2-1 Maruncuchi, Chiyods-Ka
Jrkasta Di Jakzita, Tokyo, Ig:-én Cod

2. PE.KQMARITIM dengan’
PT. BAYU SAMODRA SAKTI

3. | PE. XOMARITIN AXkle Notasis: .3 MAXATE o. DIM 20/1/5-B COMEX J PERANCIS
Jn. M.T. Hayooo 58 No. 17 B.P. 143 TRAVERSE DE LASOUDE
Taip: 116576-1765721 Tzl 20 Nopember 191 Tel. 12 Januzsi 1978 13175 Marseiles Cedex 2.

Nitarta Di Jakarta, COMEX/SINGAPORE,
Room 41, Thon Tech Building 1§
Skott Road, Singapote E

5. {FT SALVAGE ANTASENA | Akfe Notaris: ADLAN YULIZAR No. DJM 23/3/1-B 1. MR DAV[b BAkNm -
Jn Kramat Riya Ko 2} No. 64 Mo Banjaransari HIfS
Tipz MHIPS Tgl. 25 Februsi 1956 Ta) 3 Desember 1976 Cipele, Fakarta.

Tiksra 1 Jakaita. i
i
& JEMDECEPF. FRIT MAWATINo S No. DIM 2311608 CAIDIVEUSA.
1. Peof. Moch. Yamin Tel 84-1557 California - .
No_ 46 Tel 8101076 Datarn Beatuk foint Venture
Jakarta Dengzn Nauma Perusahaan:
P.T.CALMARINE .
No. AKTE Notaris:
FRIT MAWATI No.17
P.E. CALMARINE :
Arthaloka Buitding Sih Floo:
11 Yenderal
No. 2 - Jakasta
587308 (Direct)
- S876M1 FENT. 230
2. | PE.TOSANCALIH Alte Nolaris: F i T — T ]
A ] |_- 5.-_‘-;‘“; e No. 44 ¢ Nolaria: {]I;:‘ TUMBRELAKA | No. DIM 23)) 14§19 HYDROSAPACE INTERNAT 10N
. - . MNJAL South East Asia Fe. Ltg " ¢
SANGGA BUANY Nomor L 3 | .
: s TE) 15-10-0973 Suite 1001, Far Fasl Shopping Ceatit
BUILDING Farzzal @ 1361939
g it 545 Orchard Road, Singapote 9
Jakata Pusat Di * hvauia L Ak
Tip. 363435 ' Telp. 2352697 2352608
'ftk‘\. 23_6{_0

Nore: —= —

3. Perusshaan sabage Nasionad ini telah hiles prakwatitasi hon 1978, Scarte: DM,

;- :;m Ussha tessebat distas merupakan feipaniangaa dasi Liin Ussha sebetumny 2,

3 rula

anomor tesebut datas selalipus merupatan skaly kemampaan,









2. FUNDAMENTAL SCHEME OF THE REMOVAL OF SUNKEN VESSELS (SET-
ING AN EXAMPLE ON SURABAYA PORT).

2-1 General Sitvation of Surabaya Po1t

Surabaya Porl (or Tanjung Perak which means Cape Silver) is, in line with Jakarta
(os Tanjung Priok), one of the most importani ports in Indonesia, located in East Java
at Lat 7°~12'S. and Long. 112°—44'E. From the viewpoint of the geographical features,
Surabaya Porl as the model port in this study is siluated in the intesior of the narrow
strait which is formed as against Madura Island. Therefore, the port is eveatually considered
simifar fo'a rivér pord and a lypical posl. The west channel of the post, which is an incom-
ing and oufgoing passage, is very narsow for the navigalion. The sunken vessels existing
therein aré the obstacle for the passsge to be kept broad and deep. A ship of deep draught
must discharge the ballast for averling the danger at the time of entering and leaving the
port. She ako has to proceed only at the high tide or has 6 alleviate the full load. The
light buoy is so much susceplible to movement, as is the case in the other posts, that the
experience and the sixth sense of navigator are depénded upon. The situation is, therefore,
quite dangerous to those who have liftle expenience in the navigation. Under the circum-
stances, the existence of the sunken vessels has come up to be a big obstacle for the devel-
opmeal of the porl. The removal of the sunken vessels also encounters difficully on
account of the reduced visibility in water caused by the strong current stream and drifling
sand. - The investigation and the aclivities of the removal are further hampered by the
meteorological factors in addition to the technical troubles including that of the submarine
opesations. The summarnized features of Surahaya Porl for the owner’s and operator’s
information are as follows:

The state of affairs in Surabaya Porl -

{1} Onutling

1) Location 7°—12'S] 12 -44'E;
~-2)  Fime adopled GMT{() 7h—-00m
3) Charst Indonesian edition No. 97

Faglish edition No. 921
{2) Navigation

1) Telegramefor arriving at a port
To be cabled befors the atrival to the Surabaya Ageat in tespect of:

. X



2)

3)

a) ETA

b} Quantity in ton of cargo to be un!oaded

¢)  Number of gang {0 be employed.

d) Health of crew

¢}  Quantity in ton of oil and water (o be supplied

Pilot

a) Pilots are always necessitaled for ships with measurements 250m? or more.
There are two kinds of pilot, one being sea-pilot and another one being
harbour-pilol.

b) The notice of requesting the pilot is to be made through ship’s agent 24
hours before the arrival or 6 hours before the leaving.,

¢} The pilot at the west channel is always sfationed at Karang Jamuang and
gels on board at a spot near buoy No. 5

d) Communication with pilot station at Karang Jamuang is possible by VHF.

¢) On the occasion of rough weather, pilot cannol reach the afore-mentioned
spol because of the inferior capacity of the pilot boaf. The ship is requested
to proceed to Karang Jamuzang or the vicinily.

1) As regards the east channel, pilol goes by barge from Surabaya Port to the
entrance of east channel and gets aboard the ship there. Howev er, as the
vales depth is only 2.5m, the ocean-going ships are unable {o enles. Onl)'
the small vessels like the sailing ships in inland sea are able to proceed.

2)  Tire working hour of the pilot is, as from the year 1975, 24 houss a day
in principle, but the houvr is not practically observed. Aciually, from sunrise
to sunset as for the arriving ship and, concesning the leaving ship, no pilot
likely gets on board at midnighl.

) Seapilet fakes tusas at inner roads with hatbour-pifot who undertakes the
operation of reaching and leaving the pier.

Anciiorage

3)  The anchorage for sea-pilot is north of No. § Buoy (approximately 06°—

32--20"S. 1 12°-44'-45":)



4)

3)

Quarantine anchorage in port is at the water basin in front of Djamirud Utara

whatf. There exist a lot of sunken vessels and obslacles, and so the utmost
care must be taken.

The speed of cureent is so quick that it reaches 2.5 knot at its heighest.
The bottom of water is mud and the anchor clings fairly well.

Perilous areas

" The areas in the vicinily of Susabaya Port, which have or have not been swept

are reported.

(reference:  Daerah Randjau (mine area), Indonesian Navy edition). A mine
exploded in the year 1975 on open sea off the Padang Posf, Sumatra Island.

. 'The mine is still powerful after the lapse of the lengthy time.

Channel and the manner of maneuvering

,a)

b)

<}

“The lighthouse at Karang Djamuang is a good target for the ships to pro-

cced to west channel. The ship confirms ifs position by the direction of the
lighthouse and the distance measured by radar. She also confirms the
position of outer light buoy (6°—-37.5’S., 112°—44'E.) or No. 1 light buoy
(6°-47'S., 112°--44.5'E) and, proceeding to the souih, it reaches No. S
buoy.

Tg. Modoeng (Madura Istand), Ug. Pangka etc. are seldom echioed on the
radar because of the low sealevel, and of the specific geographical situation
even though the radars are sel at both headlands.

One of the most perilous passages in the west channel is that of between
No. 5 buoy and No. 2 buoy for the leagth of about 100m which is free
from underwater obstacles and sunken vessels,

. Another is the passage belween No. 9 buoy and No. 11 buoy. The ship

proceeds watching the fight al Jamwang and Sembilangan (3% north-west
end of Madura Island) and avoiding the other vessels.

As fcgards the passage from No. 6 buoy to Susabaya Road, the navigatable
channel is comparatively broad and it is easy to confinm the ship's position
by the distance from botha shores and by the lighthouse. llowever, care
must be given Lo small fishing vessels and fishing trellis.



6)

d) It is usually the case with features in Indonesia that the charted visibility
of the mavigatable aids like Sighthouse is reduced or light is put out or the

location of light buoy moves aboul.

The largest type of ship

a) The Jargest type of ship which can pass through the west channel and enter
the Surabaya Porl is of the draught 9.5m and length 210m.

b} The largest type of vesse]l which used to pass through is that of DfW 65,600
tons and of the length 224m. She passed in Apni, 1974 at the maximum

draught 10.02m,

¢}  As the depth of waler varies, énquiry must be made beforehand to the port
authorilies of Surabaya in case a ship of the draught moré than 9m is em-

ployed.

d}  When requested, the port administration shall provide the tug boat up to
the buoies No. 5 — No. 4 for the assistance of the vessels which suffer
from navigation due to the deep draught.



2-2 Natusal Condition

We describe ﬂle meteorolog[cal and oceanic phenomena in connection with the plann-

ing of the removal of stinken vessels in Surabaya and the vicinity.

)

(2)

Metedio!ogital phenomenon

The weatner at Sufabaya Port (Tanjung Pefak) is calm ail year sound as per list 2-2-1.
No stormy days afe fecorded at all. The weather outside west channel of Surabaya
is as fo!]ows In the south-¢ast monsoon season, the sea breeze slarls to blow, drawing
a little toward north, al about noon and cease in the evening. The land breeze starls
from the sonth at about the time of sunsel. Mostly, it i$ quite calm and hazy in the
mosning. In the nonh -.\est monseon season, séa breeze usuatly blows strongly from
west-north- v\est or from noﬂh wesl in the moming. The wind of this direction blows
during the day hme but it changes, as time goes by, to the weak south-west land
breeze. The monsoon season in the area is from December to March next year. The
volume of fain a[fects moslly the operanon of removal of sunken vessels due fo the
fact thal rain adds to the musxbxl:ty of water.

The vis'il;ilit?y re'\‘éaled‘ this time in port and at the operation site is as inferior as under
0.3m because thé lesearch has been made at the beginning of the rainy season. The
vmb;hly mll get \\orse amid the muddy stream from the siver. . Yhe swift turbid
<urrent stirs up the boltom ¢arth and causes the mus:blhly of waler.

Tidal cu rren:l

1) Tide table of potls is edlled and ob!amable The outline is as follows: The tide
at the anchorage is featured with a typical semi-divrnal current. Gencrally speak-
ing, the s!ack is short in case lhe current velocity is big and is long in case the
\Ch‘)cnty :s minor. . The current near the shore is quicker by } — 1.5 hows than
lhai m the mtdst of the anchorage at the time of the lurn of the curient, but
:t 1s nbt m cohfomnly with the tide. Due to the influence by the south-east
monsoon lhe mstwatd current is, on an avefage, stronger than the eastward
curreni in the anchorage

2) The I;de and current in lhe “es! chanie] and in the culer area are figured oul
from the ébose-menhoned tide table by adding and sublsacting the ratio of the
ireight of hde and lhe difference ol' the time of tide. The outline is as follows:
The cunen! in lhe west c‘lannel is the tidal currenl. The south-easl monsoon
puls aslde lhe sea-waled ftom the funncl—shaped easl channel, strengthening the
northwafd slream and \wakemng the southward stream in the west channel.
There are remarkablc semi-diumal current in the west channel at lasge and the
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current runs northward and southward each {wice a day, At the time of the
new/flull moon, the nerthward current reaches the heighest velocity 2.5 knols
after about 1 hour 15 minutes from meridian fransit of the moon. In the mean-
time, the southward current reaches its heighest after about 7 hours 30 minutes
from the meridian transit. The cument velocily is about 1 knot at the time of

the first quarter and last quarter of the moon. The direction of the westward
current is supposed to be as shown in plan 2-2-1.
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(H

(2)

3)

)

)

(6)

Activities in Surabaya Port

Numbei of ships

The number of ships, atriving and leaving Surabaya Port, of DWT 250 tons and more
fa$ increased, as'seen in list 2-3-1, from 3,600 in the year 1971 to 5,000 or more in
recent years,

Cargo

The ‘quanlity of the cargo handled is shown in lst 2-3-2. The figure in the year 1979
ras been doubled as from that in 1971, Bolh foreign and domestic trade increased
proportionately.

Nuniber of ships arrived and cargo handled

The ships afdiving and leaving Surabara are both of foreizn and domestic trade. The
cargoes are not loaded at nor deslined to only one porl. Meanwhile, a large ship

* may be half-loaded due o the restriclion by the depth of water. Under the circum-

stances like this; the indication is not easily figured out, but the felation between the
number of arrived ships and the quantity of cargoes handled is as per list 2-3-3. The
list speaks that the size of the ship employed has become bigger and bigaes during the
lapse of time (in 1975 and 1976, the number of employed ship decreased) inasmuch
as the volume of cargo per bottom has increased.

Arriving and t2aving ships assotrted by flag

Three fourth of all the ships are of the Indonesian flag as indicated in list 2-3-4. 1low-
ever, foreign flag ships are always scen tiiere, as the port is opened for the world.

Installations in the porl

As seen in list 2-3-5, all kinds of installations are equipped with. The tug boeats ate
provided. Fresh water and bunker are ready to be supplied and the temporary repair

of the ship is feasible.

Condition of the channel

1} The charsl tells that the port is lengthy from east fo west, but the east of Menara
is used as a naval port.

The commescial port is located in western pazl and occupies about half the whole

—f3—



2)

3)

4)

18m, bul several points in the

poit arca. The water depth is reported to be 12 — .
Further, there exists one

sicinity of the wharl are as shallow as about 7m.
sunken rock in the anchorage,

It is said that the commercial post has a capacity of embracing about 25 vessels
of around 10,000 DWT each, but actually as many as 40 ships, large or small,
enltered the port. In the case of the congeslion, however, some vessels have to

wait oulside the port.

The smalt-sized (under 250 DWT) domeslic sailing boals and the fishing sgi]ing
boals as small as canoe very often cross Ihe west channel aithough no crossing
passage is provided therein. The wind may blow to the unfavorable di,tec:’tidn
causing the hazardous situation where the sailing boat may collide with 'th:e big

steamer.

The fersy boat shutiling belween Surabaya and Madusa Island crosses the an-
chorage in the midst theseof (or east end of the commercial port).

The east channiel has nol yet been cleared so that theie may still refﬁain the
mines and sunken vessels. No dredging has been made in recent years with a
result that the water depth is only 2.5m. No vessels other than the small sailing
boal can proceed the channel.



List 2-3-1 Number of inward/oulward vessels at Surabaya
(1971 - 1979)

List 231
1971 j3578
1972 §3.963
1913 |4.165
1974 | 4.891
1975 5931 |
1976 | 6,362 ]
1977 |s.109
1978 Js.425
1979 l 5 202"
Number of vessels in [979 is obtained by multiplying tvwo tifrset
of th actual number from Januzry to June 1979
List 2-3-2 Quantify of Cargo handled at Surabaya
(N TONS) ,
Year %u m _ 7 _ Forei@ Trade | Domestic Trade
otal Total :| Expost | Import Total Shipment | Receipt
1971 | 2,490,444 | 1,538,014 | 848,706 | 689,308 952430 606,637 | 346,793
1972 | 2,691,285 | 1,596915 | 7120637 | 876,278 | 1,094,300 723,289 | 371,013
1973 | 3240903 | 1,975316 | 694,928 { 1,280,838 | 1,265,087 860,163 | 404,924
1974 | 3,731,410 | 2342986 | 851,260 | 1,491,726 | 1388424 937004 | 451420
1975 | 3922908 | 2371837 | 608283 | 1,763,554 | 1,558,071 051,414 { 609,657
1976 | 3,647,761 | 2,018990 | 585993 | 1,463,006 { 1,598,762 916028 | 652,134
1977 | 3,7263710 | 1897221 | 552,128 | 1345093 | 1.329,149 | 1032329 | 796820
1978 | 4,552259 | 2,120445 | 636,252 | 1.484,193 | 2431814 | 1,236,885 | 1,194.929
1979 | 4,862,960 | 2,500,520 | 889,576 | 1610944 | 2367438 | 1,120222 | 1,247,216

* Quanlily'ﬁf ca 1g0in 1979 is oblained by mulli;:}!)ing two times of the acteal quanlily from Janvary
to June 1979.
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List 2-3-3 Relation of quantity of cargo and vessels arrived

~15-

Year | yogy 1912 1923 | 1978 1975 1976 1977 1978 1979
Quantity I ; _ R 1
of casgo | 2,490,444 12,691,215 13,240,903 13,731,410 [3,922,908 |3642,761 3,726,370 14,552,259 | 4,857 960
{AYton
Numbae o _ . B L
of vessels 3518| 3963| anes|  asm s3]l e3s2]  saos|  saxs| s
®)
% €96 679 218 762 61 $73 229 839 935
including domestic cargo and vessels
1971 696 |
1972 679 |
1973 778 |
1974 62|
1975 661 |
1976 573 |
1977% 729 i
1978 839 |
1979 935 |
| _ 1 1 1% L ] 1 1 1
100 200 300 400 500 600 200 800 900 1000




List 2-34 Number of inwardfouiw2

and Year 1971 — to 1979

1971 | 1922
Total 3578 | 3963
. Indonesia 2611 | 2850
2. Panama 185 249
3. Japan 172 144
4, Lih¢ria 154 203
5. Singapore b ] 85
6. Nzthedands 83 12
1. USA. v 61
8. Greoe 32 40
9. Republi of Germany 37 29
10. Nowway 28 9t
11. Somaliand 22 24
12. Deamuk 2 27
13. United Kingdom 15 24
13, Yugodavia - 4
15. Repudlic of Kerza 7 14
16. India 6 8
17. Poland 4 10
18. Taiwan 1 4
19. Cyprus - 2
20. Pailippines - 6
24, Thaitand - -
22, Malaysia - -
N, USSR 2 2
24, Pakistan — 3
25. Ohhers 13 1

1973 | 1974
2165 | 3,891
3019 | 3612
89| 370
124| 100
168 | 207
98| 154
| 37
35| &3
6| 45
6y 20
nmo| 9
3| 45
%61 16
36| a4

4 4

5 1

15 7

3 15

6 6

3] 2

4 6

1 15

6 9

2 3

1 4

6 8

7975 | 1976 | 1977 [1978 | 1979
5931 | 6362 | s.o9]sa2s | 5202 |
2431 | 4977 | 3814]4003 [ 4018 |
359 | 295 316] 309 230
15| 13s] 130] 17| 106
13| 200 240f 64| 324
291 20al 191] 170} 152 |.
0| 3o} 38| s3] 4
55| wss| sel s2] sl
ss| 40| -| - -
3l 42] 42| 6] 44
35 43 36f 25 32
10 s| - - -
34| 28] 2| 220} 12
sof 43| a1] 36| 2
9 1 s] e 2
so| 48] 39} 44| 40
7} 18] =} 16 3
14 14 14y 12 10
12| 16 6] 9] 18
7 6l 1| 3 2
7] 13| 12| 14} 20
4 5 2l 1 2
2 - 1 2 0
6 2 al 2 2
30| 26| 81| 9] 96

rd vessel classified in Nationalily




porl facilities

I, WHARVES
A. Conceefe }
Jamgud Utara

Peiak - -
Beilian Ulana
" Béstian Timus
Bertian Barat
. Nilam Timur
— for oozl
— foz fertilizer
— for wheat
9. Kalimas
© = for ferry
— for coaster

90 81 A o po e

— for seifing vessels  §,220

B. O YETTY
C. Wooden

Jamrud Barat . -
Jamuud Selatan

kagth{m)} depth (m)
200 860

210 8.0
800 . 7.90
140 250
140 7250
780 840
.. 150 930
900 ' 820
100 850
1S 850
140 850
© 130 3.50
1055 350
1.50

% 8

fl o nil

(. WATER AREA Totsl: 1,954,000 m?

HL BASIN
Oulier basin
Inpeibaﬁn
$V. LAND AREA
V. BREAKWATER
VL TRANSIT SHEDS

Location Numbs  area (m?) capacity
Vemivd Utara 9 22,067 - 54,134 tons
Jamned Barat 1 2,623 §358 -
Jamrud Selztan 8 19675 ° 39350 ™
Perak 1 2429 488 ™
Beslian Tour | . 3 14,454 28980 ™
Bestian Barat 4 17085 34170 ™
Nitam Timug 3 310,895 61,780 ™
Vi, WAREHOUSES (P.A, Properiy)

Location Numbet  zrea (m*})eapadly
Jamfud Teagah - §- - 11,413 22938 toas
Perak ' 2 4643 " 9285 % '
Kalimas 4 13093 16,185 ™
Taman Jayengrono ..

: e 12 15838 31676 ™

Yill. OPENSTORAGE .
Losstion area {m*) capadily
- Infiet harbosar - 46,530 133,590 toas
©Qufer harbour 76900 230,700 ™
Air base 202,600 606,000
tX. FORXLIFTS (PA Propily)

Capacity  Numbe Cordition
I I3 DEEANR A DU IO 30% .

251 . 80 mw
T ‘ mRw

3 10

area {m*) deplh ()

1,180,000 12
784000 960
6,450,000 m*

810m

XL

Xie

X#l

Xy,

Xv.

Xy

XVIL

- Xvas,

XIX.

. MOBILE CRANES

Capacity Nombsg
3t 2
251 2 (electric)
51 8 (electsic}
51 2 (hydraulic)
TRAILERS
Capacity - Number
204 3
TOWING TRACTORS
Capacity - Numbes
k11 1
FLOATING CRANES
Capacity Kumber
501 . 1
PILOT BOATS
Capacity Number
250 HP 2
1BONP 2
2350 HP 2
TGG BOATS
Cagacity Numbes
800 BP 2
1300 1P 2
MOORING BOATS
Capaaty Rumber
36 HP 2
BARGES
Capacity Number
00t i
WATER-BARGES
Capacily Nomber
FA4-500T -
PAS-200T - -

Bengawan-285T -
GRAVING DOCKS

Capacity Number
20,000 T i
. FLO;\_T].‘\'G DOCKS
" Capacity Number
23007C 2
COAL CRANIES
Capacily Number
3T 1

47—

Yist 2-3-5

Condition
302
new
neEwW
few

Coadition
BEW

Condition
ew

Coadition
0%

Conditica
0%
60%
6EW

Coadition
8%

W

Condition
a0

Conditica
0%

Condition
0%
605
'Ok

Condition
new

Coendition
new

Condtiioa
40%



24 TFhe distiibution of Sunken Vesscls in Surabaya Port

The distribution as studied in the yeas 1959 — 1960 is as per plan 2-4-1 (Matsukum
Report). DMS removed 29 vessels in 20 years from 1960 o 1979 and also remmed a part
of the stern (about 5% of whole) of the sunken vessel No. 4 as well as one third of the
vessel No. 43. The following list has been made oul of the Matsukura Repor_l ‘which tells
that 40% in number of vessels has been removed. However, only 23% of the vessels has
been removed if the calculation is based not on the rumber of vessels but on the gross
tonnage (1he assumed figure) and the sceap DWT.

It has been revealed that many small vessels under 100 DWT were removed, but most
of the large vessels have still been left as they are.

List 2-4-1 The change in number of sunken vessels
in Surabaya Port as time elapsed

[tem . . Aggiegale gross Estimated sceap to
Y Number of vesscl tonnage assumad be prodyced
ear
19591960 4 114,969 40,659 M{T
by Matsukura )
Erd of 1979 45 88,584 31,205

We have heard at the occasion of the recent investigation from those who aré integested
in Surabaya Porl to the effect that

(1) The Matsukura Report has not covered the whole sunken vessels in Surabaya Por"l.
(2) Some of the old sunken vessels still remain untouched in the west side of the chaniel,

(3) Many vessels sank aflter the issue of the Matsukura Report, some of them has been
removed already.

However, there is no alternative but to resort to the Matsukura Repost {or the purpose
of mapping outl the up-to-date distsibution of the sunken vessels. The pian 2-4—2 has been

summed up from the Matsukura Report for the indication of the distribution of sunken
vessels in Susabaya Pordt.

As regards the east part of Surabaya Porl (naval poit and east channel), some sunken
vessels, which have neither surveyed or swept, are marked in

the chart and actual situation
is not known al present.

It is, therefore, considered that they have been busied decper into sea-bed for a long
period.



N~

—_———————

MMJ"

Plan 24-1 Location Plan of Sunken Vesscls

©_in Surabaya Post (1959--1960)

by I .
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Plan 2-4-2 Location Plan of Sunken Yessels .
in Surabaya Por( {(End of 1979) "
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2-5 Maisitime Accidenls

We have studicd the location where maritime accidents took place on the basis of the
Repori of Maritin"]e Accidents in Surabaya Port (as from Januvary 1976 to August 1979)
prepared by the regional headquater of Sea Communication at Surabaya. Tie Report
indicates the figures of accident in respect of opea sea and of inside the port (plan 2-5-1).
The cause of the accident is classified into | stranding 2 collision with other vessel 3 ground-
ing 4 collision with buoy and 5 others. Tne distribution thereof is as per the list 2-5-1.
As is gathered therefrom, most accidents happened in the vicinity of the buoies No. 2 —
No. 4 in the west channel. In this connection, every equipment aiding navigation is pro-
vided including budy etc. and the pilots versed with the situation have been employed.
The wealher and sea condition are compratively calm in the region. Nevertheless, the
accident occurred frequently. Consequently, we conclude that those accidenls have ap-
par‘entijr’_b__een cauéed by the fact that the existence of sunken vessels is hardly perceived
by the ﬁé\igalor's'and that ihe sunken vessels narrowed the navigatable channel extremely.
In the lreanhme the accidents in the vicinify of inside the port area, as seen in list 2-5 -2,
mosily caused by the collision with other vessel. The faclors giving birth (o the situation
may be that the anchorage is siot w:de enough, or thal the vessels, large or small, are jammed
and yet no" passage is prmrlded for incoming and oulgoing vessels separately, or that the
capacity of lhe berth is limited, of that the tug boat to be employed at the time of amiving
and leaving the wharf or other aiding equipments might be insufficient and etc. It is dif-
fi cult to find the teasons deﬁmtely, but we can al least point out that the narrowness of

the channel where Wa(er area is wide enough considering from physical geography, was
caused by the sunken \essels.
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List 2-5-1 Maritime Accident at west channel or in \'ic-inily of Surabaya

Collision

~ Condition - Aground Collision
Stfanded withother | (Touch with buoy | Others Total

Location vessel and go)
1. Buoy No. 2 4 2 1 7
2 No.3 2 2
3 No. 4 2 2
4. No. 3 1 1
5. No. 6 1 2 1 i 5
6 No.7 . 3 3
7 No. 8 1 |
8 No.9 2 1 3
9. No. 10 . 1 1
10. No. it ] 1
H. No. §2 2 | 3
12.. No. i3 ] i 2
13 No.I7 i 1
14. Filot Station 2 2 4
5. Other places 3 2 1 8 14
Total 10 i0 4 6 20 50

Other places: On passage, oulside of easl passage, wesiside of channel ¢le.
Condition Otheis: Sunk, engine trouble, flooding, fire, etc.




List 2-5-2 Maritime Accident at inner harbour

Condition Collision
Stranded with other

Location vessel

1. Rede Delabuhan 17
2. Rede Gresik

3. Jamuub Ulara |

4. Jamrob Barat |

5. Jammud Selatan 2

6. Jamrud 4

7. Gudan 1 o

8. Bedian Utasa

9. Bedlian Baral
10. Berlizn Tinug
11, Kafinus | 11
12. Nilam Timur 2
13. Oil Jetty {in vicinity)

Total 2 45

—
Aground Collision
{Youch with bugy | Others - Total
and go)
N B [0 7
4 4
1 2
.
2 4
2 6
2 g
1 1
1 b
2 2
5 17
3 5
] ]
0 0 34 80

Condition Others: Sunk, engine trouble, flooding, fire, elc.

~51--




2.6 The Development Plan of Surabaya Port

In view of the development of the contenarization, the administration of Surabaya
Port is contemplating the constsuction of the wharf, exclusively used for the conlainess,
of the length of about 1,500m by way of filling in the shallows af west side of 1he present
commercial porf. The administration is going fo have a feasibility study from economic
and technical points of view as from the year 1980 to 1985. Furlher, the idea of con-
structing new passage is proposed. The passage will be provided at the location strelching
from No. 6 buoy in the west chaniel to open sea, by dredging the shallows al west of the
spot of sunken vessel. According to the plan, the water depth is 11m and the navigation
area is 200m in width. The quantity of earth and sand to be dredged is roughly estimated
40,000,000 tons. . : '

As a lot of ¢arth and fand drift, the maintainance dredging of the considerable volume
even after the completion of construction is indispensable necessitating the extraordinary
expendituse. It is said that the movenieat of earth and sand al the bollom of the wast
channel gets stiller ‘as it approaches the trainning wall (breakwater) and gefs wilder as it
approaches the west end of the channel. It should be considerable matters whether to
take the aforementioned idea of new passage or to remove the sunken vessels, which nar-
rowed the water passage, for the purpose of deepening and broadening the ¢hannel and
enabling the farge vessels to proceed withoul any trouble.

As regard the east channel, it is hardly availed al present. Howevér, the clearance and
dredging of the channel is now undes study and, upon completion, the navigation of large
vessels to and from South side of Jawa and Australia will shorten the navigating time and
be said to bring aboul thé big économic efficieney.



2-7 ‘The Priorily for Removat of Sunken Vessels in Surabaya Port

2.7-§ Sunken vessels in West Channel

that is important passage for vessels entering into o

West channel is the enly one
avigation due to scattered sunken

lcaving Surabaya but js in unfavorable circumsiance for n
vessels reducing the breadth of passage which is originally narrow.

Especially the breadth of navigable course indicated on plan 2_-5*1 is nastow and
need to remove 211 of sunken vessels in order to assure safety navigalion.

The sunken vessels Jocated around the No. 5 buoy set at the northem end of West
Channel should be given priosily for removal because it is the changing point of navigation
and in the unfavorable sea condition compared with inner afea of the channel,

And while the sunken vessels around the No. 4 buoy should b2 removed with priority
because these sunken vessels have reduced the width of the navigational passage remarkably.

212 Sunkea vessels around anchorage of Surabaya Port

‘The anchorage of Surabaya Port must secure enough area because of veering due 6
change of the curtent and the wind direction. Then, anchoring in such atea, it is needed
for vessels (o be held safely.

Accordingly as for sunken vessels shown on plan 2-7-1, all of sunken vessels in an-
chorage should be removed at feast and it is desirable to remove the sunken vessels in the

circamferential area as much as possible.

Especially, sunken vessels in the western area of the anchorage which is congested with
anchosning and civising vessels should be given pnorily to be removed.
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3. GENERAL CONSIDERATION OF THE p '
GENERA RIORITY FOR REMOVAL OF SUNKEN

3-1 Outline

In case of decision of the priorily to remove sunken vessels, there are so many factors
to examine like secure of safety navigation, and extension of port function, removal cosl,

and difficulty in removal operation. It should be first prior to another fo examine th
factor to secure the safe and smooth navigation. )

As for another factors, after the priosily for removal is determined from the view-

point of security of safety navigation, synthelic priosity should be given with analysis on
cach factor,

"Therefore in Ihis article the fundamental consideration for the necessitly and the pr-
ority of removal of sunken vessels will be described.



32 Investigation Items in Decision of the Necessily of fhe Priority for Removal of Sunken

Yessels
3-2-1 The position and the depth in waters of sunken vessels

Grasp the accurale position and the depth of sunken vessels from the standard water
Ievel. '
322 Actual circomstance of traffic around sunken vessels

Investigated in the waters around sunken vessels as main principal (LXBXD, type,
full draft, and eic.), navigational apparatus used type, in measuring vessel’s position, method
of locating vessels, navigationaf course {distsibution of courses and of wakes), traflic yolume
by lypes of vessels, states of passing and crossing, and efc., it is nécessary 1o be examined
thal the waters around sunken vessels ase cosresponding Lo passage or anchorage, and that
what influence the sunken vessels have o {raflic in nearby waters.

3-2-3 Circunssfances in the sea area around sunken vessels

Especially investigate the foliowing items regarding the navigational circumstances
in the sea area around sunken vessels,

(1) Geological condition in the sca area

Width, fength, water depth, and views in such navigable area as open sca, infand sea,
the slrait, the channe), and the harbour

Topography of sea bed state of obstacles to the traffic other than sunken vessels
(2) Natural condition in the sea area, weather and sea condition
(3) Navigational aids or tand mark for navigation

Installed place, iaterval, reliabifity, and any other items of navigational aids, land
marks, and etg,

(4) The stale of the occurrence of maritime accidents

Date & time of occurrence, place, kind, distsibution, cause, and principal of vessel
met with maritime accident.

(5) Regulations with repard (0 s¢a teaffic,

—50--



(6) Opinions of personnel concerned

It should be done as widely as possible o assemble opinions of personnel concemed
who utilize the sea area in question.



3-3 Necessity and Detesmination of the Priority for Rentoval of Sunken Vessels

3-3-1 The necessity of removal

Based on the result of investigalion by 3-2, and considering the state of utilization jn

traffic in the arca of the sunken vessels which shovld be removed according to the follow-

ing classifications.

(1) Anchorage

(2)

All of the sunken vessels in anchorage should be removed. The area of anchorage
should have full water depth, desirable sea bed for holding the vessel tightly by an-
choring, ample surplus in width for siretching chain and the veering due o tide,
current, and wind for this reason, obstacles like sunken vessels should be removed
despite of those water depth al the sea area ntilized as anchorage.

Any sunken vessel in the water yassage as follows should be removed. I is essential
to secure the depth (“a proper depth™) including maximum draft of navigating vessels
and vader-waler-keel-clearance.

All sunken vessels which are in lower depth than above should be put into removal
operalion.

1}  Sunkea vessels in the passage which cause the extreme change of cousse or foree
S0 many times to change the course jn short distance or interval

Generally, taking into considferation the weather and sea conditions geographical
ones, ownersfoperators select the navigational course in which Ihe véssels could
cruise more safely and more smoothly than in any other courses.  So all the
sunken vessels which force difiiculty in navigation on ownersfoperators, should
be reimoved in case that desitable sedection of course is impeded and that the

change of cousse is forced to the exlremily or so frequently in short distance
of interval.

2)  Sunken vessels which reduced the breadth of passage

It is needed for safely navigation to keep some navigable breédlh, which is de-
pendenl on so complexed factors as weather and sea conditions, water depth,
size of vessel, volume of traflic and others. But genenally the navigation breadth
in the harbour needs one or {wo times the vesse)'s tength, so in order to secure

the safety navization, it should be done to remove the sunken vessels located
within the range.



3)

Others

It is necessary to examine in detail to remove of not ihe sunken vessels other
than 1) or 2) by investigating the occurrence situation of maritime accidents

- and through confirming the opinion of personnel refating to maritime affairs.

Especially, sunken vessels which have caused maritime accidents are most
dangerous obstacles to safety navigation, and by interviewing maritime personnel,

some valuable informations could be acquired regarding the sunken vessels which
is some effective in navigation.

—~§3—



34 Delennination of the Priority for Removal

The priority of femoval should be concluded fundamentally from the viewpointl of the
necessity (o remove, namely the extent of obstacle of sunkén vessels to séa traffic. Bul

in aclual case, there are various extents of obstacle, and_ it had belter be on case by case

basis to compare the exient each other. Accordingly, hereafter only the fundamental
consideration to decide the priority coutd be stiputated.

3-4-1 'The priority owing to circumsiances in sea area

There are various kinds of sea arca as narrow channel, and inner harbour resfricted lo
navigating by natural condition or obstacles withoul sunken vessels, assea arca where freely
navigating or anchoring can be done because comparatively wide, and so on. But funda-
mentally the priority for removal should be given to sunken vessels in navigable sea areas
which have been restricted by sunken vessels. In this case, it is necessary {0 examine relative
priority between such areas by grasping enough the actual traffic of the vessels.

In general, the first priosity should be given 1o the sunken vessels located in the har-
bour where there is much teaffic and in namow channel where the passage is restricted.

3-4-2 The priornily in anchorage o7 passage

It should be judged from actual sfate of teraffic and of traflic volume to which the
anchorage or the passage the priosity would be given. For instance, the passage would be
prior to the anchorage if the anchorage area sufficient enough for the traffic could be
found so as to keep the lunction of harbour.

3-4-3 The priorily due to water depth of sunken vessels

As described already, 21l of sunken vessels should be removed despite of water depth
in c3se of anchorage and the sunken vessels should also be put inlo removal operation if
placed in lower depth than the total depth (“a proper depth®™) of the maximum deafi
added to under-water-keelclearance, in case of passage.

It is easy Lo confirm obstactes above water surface but is difficall to certify the posi-
tion of sunken vessels below the susface, which are dangerous. Consequently, removal
operation should begin on the sunken vessels below water level in 2 manner that those
vhaced closer to sea level are removed prior 1o those placed less close fo it

234 The prionity of removal in anchorage

The priority should be Jdecided by factoss tike utitization of anchorage, topography



of sca bed, tide, current, and quality of sea bed.

The priorily should be given to sunken vessels which considerably confi
of anchoring area, or which make valueless the anchorage
which are on the way to the port.

ne the width
that is otherwise valvable, or

34.5 The priority of rémoval in passage

It is necessary to conclude the piosily through comparalive examination of the
extents of obstacles in individual case because of the diversity of obstacles like

_ intesrupt-
ing the choice of desirable course for safety navigation,

teducing the breadih of passage,
and so on. [t also needs to remove obstacles like sunken vessels in the walers where it

is difficull lo operate the vessels because of large variable of vessel, gifficulty in locating
vessed, low water depih, or side water effects, Operational characteristic of vessel must be
thoroughly considered in decision of the priority.

As a conclusion the priorily should be decided aftes examining the following items
collectively.

(1} "As for sunken vessels which interrupl desirable navigational safety ftraffics, examine
thé dégree of influénces by an angle of changing the course, and the frequency of the
change. ' ' '

(2) As for sunken vessels which have reduced the navigational width, examine the degree
of interference.

(3) Examine the wind and tidal cursent, the measurable degrees of difficully and esror

for positioning the vessel, the inflvences of shaow waler and side water effects the
situation of the vicinity of sunken vessels.
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1.5 Conclusion

As for {he necessity and the determination of priorily for removal of sunken vessels
from viewpoint of securing the safely navigation, the final decision should be given by
examining the degree of inferference with safely navigatlion caused by sunken vessels after
investigated in detail geological, natusal characteristics, actual traffic sfate in the waters
in question. In above aslicles it has been stipulated that all of sunken vessels are basically
objects of removal but the pridrity should be concluded according to the degree of inter-
ference, namely it is on the premise that the countermeasure (o gel rid of or teduce inter-
ference with safely navigation is only to remove the sunken vessels without devising another

countermove.

But it is more realistic to examine countermeasures including removal__in order lo
exclude or mitigate the intesfercnce. It is conceivable that if it is possible to exclude or
mitigate the interference without removal of sunken vessels, the priority of removal would
beconte low relalively because of altesnative countermeasure. By this reason the basis
will be the investization of all countermeasuses on the oceasion of the necessily of remoyal
and decision of the prionily.

Furthermore, sunken vessels which have been decided {o be removed alter examined -

above mealioned piocedure must be put into removal operation af an early opportunity.
But in c¢ase that removal operation could not be carried out due to some aflairs, at least,
in onder to secure safely navigation, following treatments will be required before the re-
moval operation.

(1) Instaliation of marker buoy or others which indicate elearly the position of sunken
YORR2IS

{2) Offer of informations conceining sunken vessels and waters around sunken vessels
to navigators by means of charl or notice (o marniness.

(3) Installation of navigational aids









4. THE STUDY ON THE METHOD
OPERATION

AND THE COST FOR TIIE REMOVAL
4-1 The Survey On Sunken Vessels
411 Method of Susvey
In imp]em_enling this sunvey, the following plan for the divess® team was arranged

on the dala regarding the general meteorological and sea conditions,

! the navigation charils,
and the like in the districts of Tanjungperak and Surabaya.

(1) Personnel

Salvage master t man
Salvage éngineer 1 man
Dives "2 men
Mechanic 1 man
Tender 2 men
Tofal - 7 mea
{2) Main pérﬁculars
Generator (75 KVA) I unit
Compressor {150 kg!cm’) 1 unit
Sand pump {Electric 4" dia) I unit
~ Underwaler electric cutting machine (500A) J unit
Diving apparatus {Kirby morgan) 3 sels
Consumable items (Wire rope, etc.) 1 set

(3) Surney boat
The Indonesian side shall be responsible for the sunvey boat. And we chartered the
“BOGA?” that had been registered in Indonesia, for this purpose as an ideal one.

(4) Loading and instaltation of equipments

| I) _ _Go,a_longside the survey ship.

, 2) Lb_aded lmaa.:hine.s and equipment, and consumable goods with the helps of fork-
- lifts and truck cranes.

' 3) ' Install loaded eqt;ipﬁlenl as shown in Plan 4-1-1.

4}  Artange them free for operating a generator, switching boards, and compressors.



Plan 4-1-1
Switching board

Compressor {low pressure)

Al
s
.R. Bridge
(RS | e W
(|
Generator

Electric cutling machine

Compressor (high piessure)

(5) Inspection & tests of machines & equipment

L}

2)

3)

4)

5)

6)

7)

Inspections for the connections of the generator & the switching board.

Operated the generator and all other machines one by one to see them in nommal
operation or nol.

Inspected all the machines in the full speed of operation to examine the altowable
capacity of electricity. ' o

Inspected all the diving apparatuses in low pressured compressor.
Checked all the diving masks.
Provided a diver’s steps due fo the high deck of the sunvey boal.

Loaded 2 small anchors, one al the bow and one the stern of the survey boal
(150 ke X 1 pc, 50 kg X 1 p¢) “BOGA™, whose anchors are not spfliciént éﬁough
1o hold the stalionary position corresponding o the max. sea currenf of two
knots in the vicinity of No. 4 navigaling buoy as prescribéd in the fable of tidal
current & fide. {In order to moor the “BOGA” in the middle of the tidal current

of two knots, the anchor was comparatively smaller than what she ought 1o equip
with. o



(6) On-thesite Mooring

)

2)

3).

4)

5)

Bouy

Upop completing the preparations for the survey, the survey team got onboard
and sailed fo the site.

Regarding the mooring method, the susvey team thoroughly discussed it with the
captain of the “BOGA” and arranged her so as not to contact the sunken vessel.

Ugpon arriving at the site, disembarked a small boat, loaded a mooring buoy
(50 kg) for the sunken vessel and two mooring wire gopes (20 mfm X 20 M),

‘boarded divers, and approached herself to the sunken vessel.

Being confirmed No. 4 sunken vessel by the divers, fixed the mooring buoy one

- gach at the bow and stem end of the vessel. And asranged the moosing wire ropes

of the “BOGA”.

In case the “BOGA™ was to be mooied, it was advisable to moor at the southern
side of the sunken vessel in consideration {o the tidal current, but she was obliged

1o be at the nosthern side as there wese some other sunken vessels nearaboul.

Pian 4-1-2
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a) As shown in Plan 412, (wo anchoss were dropped dowa ftom the “BOGAY
the chain of which being exlended to the position of 20 meters closes to the
sunken vessel, schackled the mooring wires and the mooring buoys 6f the

“BOGA™, and tightencd them with a winch.

(7) Survey of sunken vessels N ‘
Upon completing the first survey of No. 4 sunken vessed, 2 series of surveys were
conducted to No. 2,3,6,and 5. The results of No. 4 sunken vessel were as follows:

1)  Sunken Position

2)

In case that a part of the sunken vessel is exposed out of the water surface, it
was measured on the vessel with a sextant to goafter 2 1o 3 objects and measuse
an angle between them, and recorded with a sémicicular protracior. '

At the site the posifion was known lo us owing to the infoimation and the data
gathered from the various sources, so that it was measured 2 positioned bearings
with the compassof the “BOGA™, to make sure where the sunken vessel is located.

Survey regarding main particutars of the sunken vessel

[ genceal, the survey of the sunken vessel is conducted on the basis of 2 geperal
arrangement drawing, and a structural areangement drawing, which shows a type
of ship, main particular dimensions, & others. The sunken vessel, however, was
sunk about 30 years ago, leaving us nothing clear about what happened on her,
0 that the supvey was conducted in the following.

2 Prepared a CREMONA rope (12 mfm X 130 M) with a mark every 1 meter.

b) Instailed the end of the measuning rope at the bow and the othes at the
stem, and tightened it from the small boat. When it was fully tightened,
di\'ets’ measured the actval dimension of the vessel al the stefn.

©) Regarding the width of the sunken vessel, measuring ropes were provided at
the middle, the bow, and the stern respeciively to find it out.

d)  The above measuring method may cause different dimensions corfésponding
{0 the reflections of the sea coaditions. The underwater visibilily, however,
was very bad {02 - 0.3 M\ only, 0 that the measuring fope was an ideal to

employ, for it 2cled asa guide rope for the divers to measuse the dimensio_ns
of the vesse) under the groping condilions. '

¢} Divers measured the dimensions of the poop deck, the cargo hatch, and
others with a guide rope. |
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3)

1)

5)

6)

D

8)

f) Divers measured the dimensions of the vessel and the localion and the
dimension of the bridge, the cargo hatches, and others.

g) Divers measured the dimensions of the measuring rope which was hosi-

zonlally extended, and the exposed patt of the vessel’s botlom regasding the
depth.

Gross lonnage and displacement

Gross tonnage and displacement are of vita) impostance to calculate the scale
and the weight of thé vessel. The main particulars of the sunken vessel were,
however, assumed regarding the DM S, the drawings, and other tmportant data,

in the following since she was sunken about 30 yeass ago and not available to
obtain 2nything certain:

Kind of main engine and horse power

The main engine room was busied under the piled sandy mud and assumed what

she ought fe be judging ftom the same type of vessel al the time of the fast
World War 3.

Fuel

Since about thirty years had passed, the fuel oil in the sunken vessel musi have
{eaked out of the air pipes, sounding pipes, and others by now.

Catgo
Due 1o the deposited mud inboard, cargdes were not located inside.

Ship head

. .Shi;is head 'wés surveyed with a magnelic compass on the small boal sespectively.

Lost

a) Horizonlal List
The employed method was to calculate the depths of the starboard and
the portside under the sea surface and to measure the breadth between the
2 (0 3 posilions were measured to measure the slanted degree of an angle.

.—?l.—



Plan 4-§-3{A)

b) Trim
The caleulation was conducied to measure the depth from the bow and the
stern in considesation of the leagth of the vessel. '

Plan 4-1-3(B)

WL 4 . A WL
v '
Seabed L 777 ey -Seabéd

9) Busied Condition

In order to measure the sunken condition of the vessel, the buried depth was

calculated from the main and the higher deck to the surface of the deposited
mud. ’ B '

a) Diving with a ruling scale 2long the shell plating, divers measured the tenpth
of the vessel.



{0)

Plan 4-1-4
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b) The surveyed area is ranged from the bow to the stein, the starboard Lo the

<)

d)

a)’

b)

porl. In all, it covers the whole circumlerence. This sunvey is very im-
portant to decide the plan for the removal of the sunken vessel. That is
why il is necessary to survey in details.

Reparding the volume of the pited sandy mud inside the board, divers
originated from the main deck as a base (o sunvey, measured 1t in hulls,
engine rooms, bridges, and others, and found it almost filled up to the

-deck as she was. As the result of the sunvéy, there found deposited mud

being covered almost all the inboard owing to the reflections of the tidal

© curfent.

The sunken situation of the vessel represented a form incurred by the rapid
tidal current, namely, sandy mud was digzged deep at the bow and the stern,

-while it was piled high at the midship.

Corroded Condition

The hull thal was exposed fo the waler out of the mud, was [lourishly
covered with shells and sea weeds of 1010 §5 cm thick.

By removing the shells, divers examined the degree of steel corsosion and
measured the lhickness of the shell plating, and noliced that many layers

- of rustéd steel with shells were peeled oul, and that the plating was 8 — 10



)

12)

13)

14)

mfm in thickness,

¢) The deck was (ofally damaged all over, only lo feave the beams as they

were.

Sounding of the water near the sunken vessel
A sounding tead was casted to measure the depth of the waters in lhe vicinity of

the sunken vessel.

Seabed

Divers colfected sandy mud in the vicinity of the sunken vesse) and analyzed it

closely, and found that the natuse of sea bed consists of sandy clayey mud.

Note: In general, a sounding fead coated grease, is casted undeswater, to which
mud is sticked for the collection. Hence, the nature of the sea bed is
judged from the result of an analysis.

Femperature

The suiface water was measured by a thermomeler every one hous and found
it in the range 6f 31°C — 32°C. In the tropical zone, nothing bad can be affected
to the diving work at the site. The sea temperalure was takea only to help us
use 3s the supplemental data.

On the contrary, lemperature tends to fluctuate on account of the climate, tidal
currents, and others in the (emperate and frigid zones, so that it is essential to
Keep recording the temperature throughout year.

When it comes to planning the working schedule, i)l play an important sole in
execuling this type of work. Besides, the underwales temperature varies cof-
responding {o the degree of the sounding, so that in case that the depth is more
than about 30 meters deep, it is advisable to measure three different places.

Visibility

The color of the sta water at the sile stays always dark brown 3s the lurbid
wates flows into the site. That was why the underwaler vistbility was G.2 —~
0.3 M when a fashlamp was lighted on. : _

Regarding the mieasusing method, a diver puls one of the hand in lront of his
cyes, moving it back and forth, and measured the distance with a scale.

Tidal current

a} A tidal direction & current meter with an automaltic recording lype, is
employad 1o measuse in general, but a graph on tidal direction and current

was made on the basis of a tide table in Surabaya Port (as of 1979) surveyed
by the Republic of Indonesia.

— -



b)  On the basis of the graph on tidal direction and current, the time difference
was measured regarding the tidal cusrent in the vicinity of No. 4 navigaling

buoy and judged the above data quite sufficient to use for the survey of
the sunken vessel.

€) As a reference, a wooden stick was cast on the sea waler and a time lap was
measured in a fixed distance where it flowed, and the velocity of the current
per hour was calculated which was compared with the data in the table of

tidal cueeent. As a result, the velocity of the tidal custent was same as shown
in the fable.

Compared with the tide table, the fime gained 30 minutes as a difference.

d) Regasding the tidal curgent coriesponding to the dépth of the sea, divers

found no differcace in either the surface or the underwater.
4-12 Results of the Survey
m i’ieseﬁl stale in Surabaya Port
(2) Presentstate of sunken véssels
{3) Results of each sunken yessel

(4) Observation methods and resulis of climatic and sea conditions



Plan 4-1-5
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(3) Results of each sunken vessel

)

a)
b)
<)
4)
€)
)]

Y]
h)
1)
i)

K)
1)

m)
n)
o)
P

ql

0)
s)
Y

u)
v)

No. 4 sunken vessel
Date of survey':

Name:

Kind of vessel:

Type of vesseh:

Main dimension:
Displacement tonnage:

Kind of main engine and hossepower:

General arrangement and structure:

Sunken Jdate:
Cause of accident:
Position:

Distance from the porl:
Ship™s head:

List and trim:

Busied condition:
Condition of huli:
Corroded condition:

Sounding around the vesss:

Seabad:
Visibility:
Tidal difference:

From November 20, 1979 to November 23,
1979

Seven Provincien

Naval training ship

Flat deck type
LXBXD=864AMXI42MX95M
Estimated 2,000 Tons

Reciprocating engine

Estimated 3,000 HP

Seg in attached drawings

Not known

Nol known

06°-52'43" S

132°42°-18" E

Abt. 18 miles from Surabaya Porl

W

Nil

See in attached drawings

Piled sandy mud

The wooden deck floor was swept away,
the steel deck was covered by oysters and
sea weeds, and there were many holes on
it due to corcgsion.

The shell plating out of ihe mud was
covered by shells (oysters) & sea weeds
which were sticked 10 to 15 em lhuk

At the bow: 168 \l

At the midship (p): 103 M

At the midship (s): 17.0M

At the stern: 143 M

(Measured at 11:15 — 12:30 hrs\‘member
22, 1979)

Sandy clayey nmued and Nat

02-03M

High tide: 2.8 M, Low tide: 0.2 M
Difference: 2.6 M

Direction & velocity or tidal current: Max. [ 9 knot (Noveraber 22)

Damaged condition & olhers:

i) Partof the biidge walls remainad still, but the rest was swept away,



4]

a)
b)
<)
d}

g)
h)

3]

k)

Iy -

m)

n)
o)

1))

q)

i)

iii}

iv)

9

vi)

vii)

viii)
ix}

X}

The wooden deck floor was removed and swepl away, in which there were

many corroded holes alf over, only the beams being left in general,

Regarding the fore mast, it’s gone except the rest remaining one mefer
above the deck.

The funnel was gone.

‘The anchors and the anchor chains were missing.

The rudder and the propeller were missing,.

A part of the stern was cut and removed by. (Yatagada, one of Indonesian
salvage companies removed it according to the information.)

On 27 CM cannon was felt on the bow deck.

Sandy mud deposited inboasd up to the upper deck all over the vessel.
Scraps recollectable are estimated 1 850 tons.

‘No. 3 Sunken vessel

Pate of survey: November 25, 1979 to November 27,
g 979
Nanie: Nof known
Kind of vessel: Cargo ship
Type of vessel: Three istand type
Main dimensions: LXBXD=102MX145MX83M
- Gross Lonnage: Estimated 3,500 tons

Kind of main engine and horsepower: Reciprocating engine

Estimated 1,700 horsepower

General arrangement and sfructuge:  See in the attached drawing

Sunken date: - ’ Not known
Cause 'of accident: Nof known
Position: 06°-57°-50" S
112°.42°-20" E
Distance from the pori: Abt. 18 miles from Surabaya Por(
Bearing of bow: SE

List & frim: 3° to the starboatd of the bow

2° to the port of the stemn
2° to bow (al the bow section)
3° to the stern (at the stern)

Buried condition: See in the attached drawings
Condition of hull: -~ Sandy mud was deposited.

Corroded condition state: The deck was corroded much, oul of which

the beams were exposed here and theee.
‘The shell plating was sticked by oystets and
sea weeds. 1t must have much corroded.

Sounding around the vessel: At the bow: 17.7M

At the midship(p): 1.2 M



n
s)
1)

u)

¥)

a)
b}
<)
d)
€)

2)
h)
i)

Al the midship (s): 10.2 M
Al thestern: 182 M
{measured at 10:10 — 11:30 houss on November 27, °79)

Sea bed: Sandy clayey mud and flat

Visibility: 03M C

Tidal difference: High tide: 2.2 M, low tide: 0.5 M
Difference in tide: 1.7 M (as of November
27, 1919)

Direclion & velocily of current: Southenly and northerly carrent

Max. 1.9 knots

Damaged condition & others:

1
ii}
iii)
iv)
¥)
vi)
vii)

¥iil)
ix)

x)

Past of the bridge walls was remained, but most of the others wese swept
away.

Near the sections of one meter high above the deck the main and fore masts
were chopped of. Part of them was spread oulboard.

Windiasses remained as they were, while winches were swept away.

Anchor chains & chains: Nil

Rudder and propeller: Remained

Some openings of the shelf plating were arfificially openned, o be sure.
{1 MX1M) s

16 was presumed thal the vessel was exploded to sink, separaling the midship
roughly into the bow and the stera in 35 mefers. (Refer in the atlached
drawings.)

Sandy mud piled inboard up to the upper deck all over the vessel.

The visivilily varies a liltle corresponding to the tide conditions, but the sea
waler was so turbid that it couldn’t be recognized. In addition, it was very
diflicult to camy oul the diving work due to the rapid velocity of tidal
cument.

Estimated volume of scraps: 1,700 tons

No. 2 sunken vessel -
Date of survey: From November 23, 1979 to November 24,

1979
Name: Not known
Kind of vessel: Passenger ship
Type of vessel: Shelter deck {ype o
Main dimensions: LXBXD=56MXSMXSM - )
Gross tonnage: Reciprocating engine, estiniated 400 H.P,
Nind of main engine and horsepower: 400 11P
General anmangement & strucluge: See in the altached drawings.
Sunken date: Not known
Cause of accident: Not known
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k)
)
m)
n)
0)
p)

Q)

n

s)

a) .

b)

€} .

d)

g)
h)
1)
b))

e

)
m)

8]

0)

Positiont

Distance from the port:
Ship’s head:

List & trim:

Busied ¢ondition:
Condition of huil:

' Cofroded condition:

Sounding around the vessel:

Seabeéd:

© Visibility

Estimated scraps:

No. 6 Sunken vessel

Date of survey:

Name:
Kind of vessel:.
Type of vessel:

. Main dimensions:
‘Gross tonnage:

-Kind of main engine and horsepowes:
General amangement & structure:

Sunken date:
Cause of accident:

Position:

Distance from Lhe port:
Ship’s head:
List & {rim:

: Burtied condition:

Condition of hull:

06°-57'40" §

112°42'-15" g

18 mites from Susabaya Post

ENE -

90° to the starboard

See in the attached drawing-

Muddy sand is pited.

The deck was corroded seriously.

The deck was swepl away, only to beams
beeing tefl. The shell plating was con-

sidesed 1o be covered by oysters and sea
weeds.

At the bow: 109 M

At the midship (p): 11.3 M

At the midship (s): 6.8 M

Al thestem: 127 M

(as of November 24, *79)

Sandy mud was piled inboard up to the sea
bed.

{See in the altached drawing)

03-05M

370 tons

From November 29, 1979 to December 4,
1979

Not known

Cargo ship

Flat deck
LXBXD=876MX98MX7.7M
Estimaled 2,000 tons

Estimated Reciprocating engine 1,000 HP
See in the altached drawing.

Nol known

Not known

06°-57"-50" S

112°42°40” L

18 sea miles from Surabaya Port

WNW

1° 1o 1he starboard

0° Lo the horizontal slanting

See in the drawing.

Sandy mud was piled up.



()

Q)

1)
s)
t)

u)

¥)

w)

a)
b)
<)
d)

Corroded condition:

The deck and the shell plate wete covered
by oysters & sea weeds in seriously cor-
roded conditions.

Sounding around the vessel: Atthe bow: 145 M

A€ the midship (p): 9.2 M

Al the midship (s): 80M

Atthestern: 2.2 M

(Measured 1100 — 1200 hss Dec. 3, ’79)

Sea bed: : Sandy clayey mud & flat.
Visthility: 02-03M
Tidal difference: High tide: 2.1 M, Low tide: 0.2 M

Difference: 1.9 M (asof D2¢c.3)

Dicection & velocity of tidal curreni: Southesly & northerly current

Max. 1.9 knofs

Damaged condition & others:

1) 1.5 M from the fore partition wall of the engine room {6 the bow cracks
were travessed horizontally, 0.7 M al maximum wide.

i) These ceacks were traversed from the shell plating to the bollom.

iii) 12 M fiom the sfern to the bow, the deck was cracked in 2 meters wide,
traversing side to side, and buriad at this section.

iv) Like the other sunken vessels the deck was eroded much, only some beams
being lelt. _ : N

v)  Part of the bridge excepl the surtounded walls was almost swept away.

vi) It is presumed that the windlass remained, bul the winches were s“'\:pt away.

vii) Chain anchorss and chains were gone, while a rudder and a propeller remained
as they are

viti) About 2 meters below the deck on the shell plating there were several
artificial opennings (0.5 M X 0.5 M each) hese and thére. - : ‘

ix) The sandy mud inboard was piled up to 2 melers below the dec‘k in the No.
1 & 2 hold, and up the deck in the engine room and No. 3 hold.

X} Due to the poor visibilily and rapidness of tida) current, $o the diving work-
ing hour was very much restricted. (This could be exphiined as Ihe same in
the sivey of No. 2, 3, 4 sunken vessels) )

Estimated scraps: 900 tons

No. 5 Sunken vessel

Date of survey: From Deccmbet 5, 1979 to December 9,
19719

Name: Not known

Kind of vessel: Cargo vesse)

Type of vessel: Flat deck

Main dimensions: LXBXD=1065MNI20M X905\



¢)

£}
h}
i)
i}

k)
)

m)
n)

0)
P

Q)

Q)
)

Gross tonnage:

Kind of main engine and horsepower:
General arrangement & Structure:

Surnken date:
Cause of accident:
Pasition:

Distance from the port:
Ship’s head:

List & trim:

Buried Condition:
Condition of hull:
Cormroded condifion:

Sounding around the vessel;

Sea bed:
Visibility:
Tidat difference:

Direction & velocity of tidal current:

Damaged condition & othess:

Estimated 4,000 tons

Estimated reciprocating engine 2,500 HP
Se¢ in the attached drawing.

Not known

Not known

06°-57'-50" S

112°42°52" ¢

About I8 miles from Surabaya Port

E

40° to the starbord

See in the attached drawing.

Not known

Due to oystess and sea weeds, the deck
was seriously comroded. The shell plating
out of the mud level was covered by
oysiers and sea weeds.

Atihebow: 9.5 M

At the midship {p}: 60M

At the midship (s): 6.0M

Atthesterm: 150M

{Asof December 7, 1979)

Sandy clayey mud and flat

0.2 — 0.3 M (with flashtight)

High tide: 1.6 M, Low tide: 0.2 M
Difference: 1.4M (Dec. 7,779)

Scutherly & northedy current

Max.of 1.1 knots

i)  Nearabout the midship, the hull was almost buried.
it}  Oyslers and sea weeds covesed all oves the ship in 10 — 15 cm or so thick.
iii) A rudder and a propeller remained as they were.
Regarding the above sunken vessel, the sea conditions wese s0 bad that
divers couldn’t suvey thoroughly and introduced a brief outline of the

supvey.

Observational method and resull of the climate and the sea conditions
Observational miethod of the climate ard the sea conditions

a)  The climate:
b) Temperature:

¢)  Wind direction:

By obsenvation

ft was measured 1.0 — 1.5 meters high
above the ground under the shade in
faveurably venlilated conditions.

A magnelic compass in the “BOGA™ was

—H#3—-
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No. 2 SUNKEN VESSEL
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/3

-

t i
i 1
' '
1 ] L]
o ' i [+
¢ RS
T N
1 )
1 \
! ‘
| i
1
S
! '
|
irim s
ﬁq i
] ]
' '
I ,
1 1 -,
t “ -
! '
~ |1 1
§ |t I _
] '
[ ! L o
f '
\ )
' 1
]

ur

- S‘fu

Illl-l_. -

!

[}

'

;

' [ 4

; :

. L )

A-A°

B -




2 o

L ’
) u_wua._o_._am...ﬂ..“:_.& w_u.ﬁd// »

._" ' ‘_ ] ‘ ’ ~.t!l‘|r._1l . L
PWamis oW "
i —“_ 1| 778
v N 17 .__." £ E o 4 7 m
i [ ..‘.\ ._ \;; ‘_ _. ._I ‘.. H ...... .— u... B
{
a -

A

o

ll.-nllt.llllltj\..cllrzlill...lllll).l-l!lmlll.,'!'t
el g - o N

T

"\_

-
mEraRssIEE EEy O S A
.

.
[}

QI WEI

93583 NIMNAS 9 'ON



A By w WM EmEmEE S S EmE W WM EE bLeE= S A A ¥ REDy

.4 oY
b..H Adipum—_ - \.Q...!ll — T hee
_ :”.l..-l... \ .!..L-_T.l,... y e _
AW TR T Lot - I
HEEatiie RESTab :
ST I R iR
Y _, ! ..ﬁ;.g [, Llﬂl Bt | |

AR e men B emhUEME cavumhiam salernrt S e

8 A s.m d

s 4 amme o )

pges

cm mwEEm cesm B SAE E mYSs W AR w 8 ISS W e = imme o -,
- -y

i B s it ramsEE s m M m omomoamm el ottt o O 40 W D
-

v v 1 1

¥

111 ucld
73883A NINNNS § ON



- d} Wind force: .

e} Wave:

- §)  Swell:

- 8) .. Water temperature:
h) Curnent direction:

D) Velocity of current:

5 P:oblems

used 10 measure by observation.

Judging from (he wind scale of “BEAU.-
FORT SCALE”, it was measured by
obseivalion,

Like the wind force, it was measured by
observation.

Like the wind force, it was measused by
obsegvalion.

By catching sea waler in the bucket, it was
measured by a sticktype thermometer.

With the help of a magnetic compass in the
“BOGA™, it was measured by observation.
A mooden stick was ¢ast from the upper to
the down curtent for the distance of 10
meters alongside the “BOGA™ and a time
lap was calculated. This was repeated
three times and a mean value was cal-
culated out of the three.

As the results of close examinations for the dala and information collected aboul
Surabaya Port and its surroundings prior (o the aclual field survey, it was estimaled
to require the preparations efficient enough lo conduct the survey in the following,
so that the team has prepared them mose than necessary and conducted the field

survey.

1) Allowable diving time limit corresponding to the tidal curreat

2) The degree of operation in the hurbid sea water

3} Inboard survey for sunken vessels

The above items are explained respectively as follows;

1) . Allowable diving time limit corresponding to the tidal current

: ‘Tl.le diving cOnespc_ﬁding to the velovily of tidal cusienl is, in general, allowed
within 0. — 0.8 knots. On the basis of the said standaed, the tidal current table
was made and the survey was condocted.

. Duting the period of fow tide, the diving operation was engaged for two hours



2)

4)

at the stationary period of tidal current, while it was obliged to operale for only
one hour and half due to the comparatively shori stationary period of tidal

cusreat during the period of spring tide.
The degree of operation in the fusbid sea walter

The undenwater visibility in the western navigational channel of Surabaya Port
was 5o bad as the team operated, namely almost zero meter in sight, barely 0.3
nieter when the flash light was swilched on. Under such a circumstance, the
diving survey method was oblighed to change the original plan partially.

As for a solvable measuse, no recording was miade underwater, so that a diver
employed an intercommunication system between a diver and ‘an onboard
crew to record the underwaler information. In addition, a diver’s guide rope
was fixed to a sunken vessel so as to identily the position of a diver in operation.
At the in-advance preparation for the survey, the survey plan was scheduled to
remove sandy mud by sand sucltion pumps if not much in depositing inboard
and the survey work was implemented, but it was obliged to give it up on account
of the lagge volume of sandy mud piled up inboard.

As an allesnative plan, the following survey can be devised out;

a} Cargoes are available inboard the hull or not and its state,

b) Kind and siructure of main engine in the engine room

¢} Degree of damages and its state in the inboard

Although the plan was devised out to go by any one of the opennings on the shell
plating, the degree of haid mud was so miach that it couldn’t actually lmplemenled

and oblizghed to give it up.

Others

a)  Regarding the light to be employed in actual operation, the survey team
prepared a hand flash light (dry cell battery type) and electric underwater

light, and conducted the diving operations thordughly under such a furbid
23 water conditions.

) In order 1o countenmeasire the tidal cusgenl, the team prepared the diving
units of an acqualung Lype and a Kisbby Morgan type. In case of the rapid



tidal cusrent, the acqualung diving unit was used for the confirmation on
the position of a sunken vessel and for the mooting operation, ¢tc, while
a Kirbby Moigan type with communication was utilized mainly for the
detailed survey, which made the team easy to operate.

¢)  An underwaler oxy-arc cutting machine was prepared to senve at any time.

§-1-3 Othess

1))

(2)

3

4)

)

(6)

)

(8

¥

SAFETY AND EMERGENCY MEASURES AT THE SITE

&kwmﬁwm

All the membérs who togk care of themselves in daily fife, engaged the work at the
most healthy condition.

After and before the commencement of the work that had to b2 reminded of, each of
the members took notice of and reviewed what he had to do.

Al the members in working uniform, hal, and safety shoes, engaged their duties
properly.

An inspection and arrangement were conducled as a rule on machines and equipment,
which were in good order.

The divers who had the m'osl careful altention about their health, adjusted themselves
before diving.

Prior to the commencement of the diving work, all checking works were conducted on
whether air was full or not in 2n air bomb, and the diving unil was in good functions
of not.

At any time of working al sca, a safely watcher kepl on walching the divers in work.

In 2n emergency, life gackels were available on boand.

In order to secure the safely for the divers, no work was conducted at the time of the
lidal current of 0.8 knots.

(10) A communicalion unil was prepared for an cmeigency, a stand-by boal was arfanged

at site, and ready to mobilize in an emergency.

-91-



(11) In an emergency, the following measures were arranged at site. (See plan 4-1-12)

{12) A safety controller at s¢a was arranged and kept walching.

(13) In order to moor the “Boga™ so as to hotd the position against the lidal current, the
most carelul precaution was devised out, namely, the examinalions and the analyses
for anchors, anchor chains, mooring wires, and on the top of the above, the stand-by
equipment to be loaded on board. o

{14) In operations of the generator, the compressors, and the fike, main items on the
machines and equipment, were inspected then and these, kept watching various im-
por{anl gauges, ie. pressure gauges, safely valves, and so onm, Lo check and evaluate
the quality of air senl to the divess in underwater opesations.

Plan 4-1-12

The H.¥. BOGA AT SITE

Wireless 3 high speed toat
corunication
_— Rerdez-vis.

a high sg
bo‘a/t doctor .
KELP PIER, SURABAYA PORT
an arbulance car |an asbulancé car
(d/octor) {doctor)

PORT HEALTH CENTER OR
RMAN SAXIT { OR. SOETCEW) SIRPANG)

Lo

_REFILLING PRESSURE TANX STATION
(INDONESTAN RAYY SURABAYA BASE DIVING CENTER)
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Fxamination for Removal Method

4-2.1 Selection of semoval niethod

It is considered that the femoval method can be largely classified into two in the

following;

)

)

1)

2)

Refloating method as a whole
Cutting & temoval method

Refloating method as a while

As a result of the sunvey, the sunken vessels (No. 4,2, 3,6, and S)in the vicinity of
No. 4 buoy, were sunk at the time of the World War 1, having past about 30 years.
It was quite clear that the hulls were so much corroded, particularly, flown wooden
decks, senously corroded steel decks in common, many artificial openings on the

- shell platings in general, and so many other factors that the vertical strength of

the deck should not be in function any more, much less close to zero as such an
effect. These lell the beams and the shell plating which were intersupporizd each

. other and which kepf them in the form of the vessels.

On the other hand, there was no denying that sandy mud was deposiled inbord
and piled up to ihe deck. la the light of the above, it was technically impossible to
inlroduce ke refloating method for the removal of the susiken vessels, so thal we
have seferred lo the culling and removal method in the following.

Cutting and remioval method

It is common that the method is to cul the hull into several sections, to 1ift, and
shift them for the removal.

Although there ase ntany ways to cut, the followings are considered o be the most
common in Japan.

1} Underwater oxy-arc culting

-2} Underwaler gas culling

3} Underwater blast cutling ‘
Reparding the last method, it was commonly combined cither the first or the

second method (o employ depending upon the salvage engineers selection.



Therefore, these introduced the fiest and the second methods to eefer in the

following.

4-2-2  Weight Catculation of Sunken Vessels

t)

n

Cakulation method

Although theze are some methods to calcutate hull weight, and weight distsibulion,
BILES method is infroduced to the above.

The characteristic of the Biles method is, different from the other methods, that the
one is developed for the removal of the sunken vessels.

1) The calculation is made as per each block based on the cubic meter of the hull.
For the calculation, it is convenienl to collect beforehand some of the fesults of
the calculation made in the part regarding the old vessels. '

2) The method is advantageous in ftzguning out the weight of each block which is the
mast important factor in dealing with the vessels sunken or alloat. This is because
of the fact that method coalains the calculation formula for the weight cunve
us2d in the distribution of weight. In view of the above, the Biles melhod is
adopted in Japan for the removal operation of the sunken vessels.

Fonnula for weight calculation.

i} The basis of the calculation is the cubic meter of the hull and the weighl is
divided into three as follows;

a)  hull steel weight
by  out-fitting weizht
<) engine weight
0 Details of the weight
2} The hull weight is the total weight of: bottom structuee, shell plate stauc-
ture. each Jdeck plate, deck housing, engine casing, butkhead, shafl tunnel,

sten, and sten frame, udder, ete.

b Qutfitting weight
This is the total weight of the followings, deck machinery, anchor, mooring



equipimenls, mast and deirick, elc.

¢) Engine weighit

This is the tola) of: main engine, boiler, condenser, shaft, screw, funnel,
auxiliary machine, electric and piping, etc.

Holl weight

The holl steel weight is figured out by hult cubic metes (1. X B ¥ D) multiplied
by the weight coefiicient.

Weight coeflicient (X)

Kind of ship K

Passenges Vessel 018~022
Passenger & Cargo Vessel 013~019
Cargo Vessel (three istand) 0.13~0.18
Shelter D.X vesset 0.13~0.16
Tarker 0,16 ~0.23
Tug Boat 0.18~ 024
Fishing Boat 0.17~027

“remarks” : not including deck machines, out-fitting etc.

a)  Hull weight (Wh)

Wh=KXLXBXD K: coefficient
E: length (m)
B: Breadth (m)
D: Depth (m)
b)  Upper struclure weight (Who)
Who = WP + WB + WF WP = weight of poop deck

WB = weight of bridge deck
WF = weight of F'cle deck

WP=KPXBX} KP=0271~
WB=KBXBXIXd KB =008~
WF=XFXBXI KF =018~

d = the hight between decks
§ = fernzth of upper structure
B = Breadtn



wB

WP ' wr

tﬁéf%& 711

(R

As shown above, the weight of the hull plate up to the main or upper deck
and the weight of the upper s{ructure are to be figured outl.

¢)  Qut-fitting weight (Wf)
WI=CIXLX((B+D) Cf_= cofficient
L =length
B = Breadth
D = Depth

d) Engine weight (\Wm)

Wm=Cm X HP Cm = Coeflicient
HP = 1HP
Cm
kind of main engine Cm
reciprocating engine G.13~0.18
turbin 0.14 ~0.16
deisel enging Q.11 ~0.14

The engine weight varies by its kind, power, location in the engine room elc,
but is mostly propoitionate {o ils power.

€)  Total weight (WH)

WH =Wh + Who + Wi+ Wm



Distribution of weight

The distribution of weight of (he length and direction of the vessel is in-
dicated in the weigh{ cury chart,

The cuirv is used for the culting of the sunken vessel and then the weight of
each block is figured out.

Wh=KXLXBXD

aw _ a1
[, = aXWhX L a = coefficent
' ' b = coefficent
bw .
L 'bX\\hX—C € = coefficent:
L = length
iw _ i
L =cX “'h )(—f
ave bra v
: Li3 /3 }
-~
L
Kind of Vesse} a b <
Slim Vessel 0653 1.195 0.566
Fat Vessel 0.706 1.174 0.596

Above is the basic explanation, but in case of calculating the weight of
sunkep vessels in Surabaya, the coelficicat was ditermined by the resvits of
diving survey and actual expesience in Japan as follows;



X: 011
Ke: 0.27
KR: 008
KF: 0.18
Cm: 0.13
Cf: 0.12

As for the weight calculation of a vessel, the weight of il_lboard mud was
excluded for the removal of a vesse). The weight of ea'ch vessel was esti-
mated in consideration of the above. So, {he estimaled weights mean clean
scrap only.

(3) Estimated hull weight of each sunken vessel

1) Estimated hull weight of No. 4 sunken vessel

a)

b)

<)

d)

e}

fHuoll weight

Wh=KXLXBXD K = 0.11 (Originaly, K is 0.13 ~ (.18, but
=031 X105X 142X 95 we inlroduced 0.11 by the
= 1,560 tons results of survey and actual

expertances in Japan.)
Upper structuse weight
Who = 20 tons It was estimated from the degree of corrosion regarding
the decks and its walls.
Fitting weight

As most of the fitlings were swept away, the remained equipments were a
cannon, mooring unils, and part of the inboard equipment. Therefore, it
was estimaled 40 tons.

Engine weight

Wm = Cm X HP Cm=0.13
= 013 X 3,000
= 390 tons

Total weight

WH = Wh+Who t Wi+ Wm

1]

1,560 + 20 + 40+ 390
2,010 tons



PT. Yalagada cut and removyed the stem secti
The estimated cut-out blocks were about 16
= 2010 — 160

= 1,850 {ons (Remaining scrap weight)

on of a sunken vessel in 1974,
0 tons.

£} The distribution of the hull weight
' ‘Wh = KXLXBXD
0.11 X 105X 142X95s

= 1,560 tons
i‘lii = aXWh x{—
_ .
= 0,653 X 1,560 X, L
: 97
—‘-’fi = b X Wh X IL
_ .
= 1.195 X 1,560 X7
= 1775
S - eXWhx-
_ 1
= 0.566 X 1,560 X1
: 84
aw{9.7 B i o gA
- 36— 35— fe——35———
[ 105m

2) Estimated weight of No. 3 sunken vessel

a)  Hull weight

Wh = XXLXBXD K =011
= 011 X102X 145X 83 L=102M
= 1,350 tons B=145M

D=83M

—39—



b)

c)

d)

e}

Upper structure weight

WF = KFXBXI XF=0.18
= 018X 145X 10 | = Length of Ficle
= 26 tons 8 = Bredth
WB = KBXDBXIXd KB =0.08
= 008X 145%X62X23 i = length of bridge
= 165 tons d = hight between decks
WP = KPXBX1 KP=0.27
= 027X 145X 12
= 47 tons
Who= WF1+WB+ WP
= 26+ 165 +47
= 238 lons

This should be reduced 25% due to the of decks & shell plate swept away.
Who= 238 X0.75

= 130 tons
Engine weight ‘
Wm = CmXHP Cm=0.13
= 013X 1,700
= 220 fons

Estimated loss weight due to the explosion
In front of the bridge, the vessel was blasied info Iwo, so hat part of the
bridge and the shell plating were flown off. This lost weighl was eslimated
by the weighl cusve.
Lost weight of bridge: 20 tons
Lost weight of decks & shell plating: 40 tons

Total: About 60 tons

Fitting weight _
Most of the fitlings were swept ofT excepl windlasses and part of the equip-

ments, so the fitting weight was estimated as foliows;
Wi=101tons

Total weight

WH = Wh+ Wl +Who + Wm — (lost weight)
350+ 104 180+ 220 — 60

£, 700 tons '

]

—100—-



g) Distribution of hull weight

Wh = KXLXBXD
= 0.01 X 102X 14.5 X 8.3
= 1,350 tons
aw oyt
W = a X WhXq-
- 1
0.653 X 1,350 X 155
= 864
—b[fi = bX WhxL
_ A
1.195 X 1,350 X 153
= 158
L = X Wh xiL
N L
= 0.566 X 1,350 X7g5
=15
- e bwo.:;\
aw |2 4 - e
24 34 3

1020

3) Eslimated weight of No. 6 sunken vessel

2}  Hull weight

Wh = KXLXBXD K=0.11
= Q.11 X875%X98X 171 L=876M B=98M
= 730 tons p=71M

b) Upper struclure weight

WE = KFEXBX1} KF=0.18

= 018X98X 10 1=10M

= }8 tons
WB = KBXIXBXd KB =008

= 003X 13X98X23 d=231M

= 23 tons B=93M I1=13M
‘Who= WF+WB

=18+ 23

= 4] tons

~161—



Supposed that the reduced weight should be 20% due (o the corrosion of
decks and shell plating.

Who= 41 X038
= 33 lons
Fitting weight

The remaining weight was estimated 10 {ons for the decks and other fittings.

Engine weight

Wm = Cm X HP
¢.13 X 1,000
130 tons

i}

i

Total weight (WH)

WH = Wh+ Who + Wi+ Wm
730433410+ 130
903

900 tons

dle N

Hull weight
Wh = KXLXBXD
= 730 tons

= 1
L = aXWhXy

- 0653 X730 X<} -

816
= 544

bw _ o3
L = bXWhXy

= ;
= 1195 X 730X 376
= 10

3 A oy b
c.X“hXL

0.566 X 7130 X 57.6

= 4.7

]

|:—29-21 292 — 209
87.6M

—-102—



4) = No. 2 sunken vessel

a)  Shell plating weight

Wh = KXLXBXD K=0.11
=011 XS56X8XSs L=356M
£ .24.6 B=8M
= 250 tons D=5M

b)  Uppers staucture weight

WB = KBXIXBXd KB =0.08

"= 008XS56X8X23
= 82 tons
- Supposed thal the reduced weight should be 25% due fo the cosrasion of

decks and shell plating,

WB = 82X0.75
61.5
62 tons

€} Fitling weight
Almost -all the fitlings were swept off. However, supposed part of the
inboard machines & equipment should remain,

d)}  Engine weight

Wm = Cm X HP
0.13 X 400
52 tons

¢} Tolal weight

WH = Wh+Who+ Wm+ Wl
250+ 62+52+5
369
370 tons

5) No.$ suﬁ&:’ﬁ vessel _ )
Regarding tﬁ'e _abbve vesszl, no calculation could be made since the synvey wasn't
c0mpléleq.- '

423 Mucgl‘lemoral work method of the in- & out-board
(1) Work method

D) Airdift work 'meihod -

-103-



a)

b}

<)

d)

€)

It is a unit which combined an air-supply steel pipe with a rubbeér hose.

A compressor is in funclion {o supply air into the stcel pipe.

Supplied air passes the steel pipe and hose and refloat up to the water
surface by smelling to itself. That is, the mud removal work was implement-
ed by utilizing the hydraulic difference of pressure among the refloating

air power, and air in-& out-lets.

If the depth is less than 10 meters, the efficiency of the mud femoval tends
to go down due to the reduced difference of pressure. This is one of the
disadvantage. '

The main machines and equipment are as follows;

i)  steclpipe (4 — 8 inches in diameleérs with less than
one meter long)

ii} hose (corrogated type)  Its fenglh is decided depending on the under-
waler depth. N T
The dimension should be matched with the
steel pipe. '

i) air hose {one inch in diameter)

iv) compressor (8 M*/min — 10 M3*/min as . the outlet
capacity) )

The airdift work is veiy easy (o operale, the equipment of which is very light
and easy lo transport, so thal this method is commonly used in actual opeia-
tion. '

Plan 4-2-1

Onboard unit Undarwater unit

2. adjustadle for
the fength depend-g
on the sounding & the

type of work

§. steel pipe
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2) Sand pump

a)

b)

9

d)

" ondand,

Th"‘F are two types of sand pump, namely, for the under water and for the

A sand pump {underwater) should be brought to the place where mud is to
be removed and be operated by hand.

‘An ontand sand pump is instalted either on board or on land, and a suction
‘and a de!i\'ery hose, and are mounted thereon. it is very easy for a diver to

manupulate the hose 50 as lo deliver mmuddy wates out of the water surface.

This method diffess from that of the air lift in that the efficient doesn’t
devaluate even if the water sounding should be less than 10 meters deep.
In case the diameters are same, volume of the discharged mud by this
method is much more than that by aisdift because of the excelient lifting.

(2) Outboasd mud femoval work

,.1)7_-

2)

a)

Removal work at the cutling section

Mud femoval work at the time of cutfing in paraifel lo the bow-tostern line.
In case that the vertical culling is necessary for the shell plating, there may
arise a case which requires the mud removal relying on the buried conditions

- ‘of lhﬁ_ hull. Judging fiom the volume of mud, the airdift and the sand pump

b)

an: uded for the less quantity of mud, but if more, it is more efficient to

‘employ a grab dredger.

Mud semoval at the lime of culting the hull horizontally. Both the airdift
and the sand pump are combined to operate in this case.

Mixd rémoval at the time of lifting the hull by sling wire. In case that the cut hull

- s tefloated by sling wire, which is put under the hull bottom and lift by the float-
q‘ing ¢rzne. n ofder to lay a sling wire under the hell botiom, a diver manupulate

the airdift at the shell plating to remove mud up to the hull bottom, and then to
the usiderneath till the othes side of the shell plating.
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Plan 4-2-2
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{3) Iaboard mud removal work

Each sunken vessel has almost full of sandy clayey mud inboard. Most of the work is

to temove mud oul of the inboard. Regarding the method, it is conducted in the same

way as in the case of the afore-mentioned oulboard removal work. .

1} Removal work al the cu l-off séction
H is common to cut the hull at the inboard side as a cullmg method in both
undenwaler gas culting and underwaler oxy-arc cutlmg Therefore it is quite
necessary 10 remove miud inboard as much as possible for the huli cuiting.

2)  Mud removal to reduce the hull weight

a) In case that mud is left inboard, it is \'éry difﬁéul(. to calcﬁla!e the weight
and to fail it lifting up, so it should be careful to clean thomughly.

b) At the time of hl‘hng, mud shou!d be removed by eilher slanlmg the block,
or using the airift and the sand pump.

424 Study for culting method & culling plan

(1} Culting method
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2)

3)

4)

5)

. » - L -
Two diver’s boats are used, each manning four divers or two squads for the

culting work.

By arsanging lwo divers® boats one, at the bow and other at the sten, the hull
is cul simultaniousty both from the bow and the stern.

In order to r¢move oysters and sea weeds as well as yusl, an air scrapper and a
small quantily of dynamile are jointly used.

“The woiking houss are four hours per day {depending on the tide table) and the
- tength of a culling block should be 7 meters per pair of divers (one diver &

one assistant).

Fach sunken vessel should be cul from inside to outside.

(2) Cutting plan
After surveying the sunken vessels, the examinations are made for hull structures and
the past to be cut. In this case, the followings should be bosne in mind.

)

2)

3)

Confurmation for the location ef pastitions

‘M is very important to ‘confirm the exact location of a partilion (bulkhead)

before implemenlting the culling & removal work. Once it is confirmed and
recotded in the drawing, the culling location is decided to implenient the work.

The engine room should be considered as one block when the culling position
is detésmined as there are many machines and equipmenl in il However, when
it is lifted by a crane, it can be dismounted per each machines respectively in
case the weight is too heavy.

It should be planned to make use of any cargo hatch for cutting, simply because
the culling length can be reduced much, and the work can be curtailed the work.

(3) Culting partition for each sunken vessel

n

In case that 200-ton capacily floating crane is mobitized the weight of one block
should be of 150 — 160 tons.

a} Cutling pariition for No. 4 sunkea vessel
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Plan 4-2-3

Weight distribution of each block

I 160 ons 2 150 tons 3 180 tons

4 170 tons 5 170 tons 6 150 tons

7 150tons 3 100 tons 9 1501ions
10 100 tons 11 100 tons 12 130 tons
13 130 ¢tons

Total: 1,850 tons for thirteen blocks

b) Cutting distribution of No. 3 sunken vessel

1} The bow

Plan 4-2-4

140M— =14 0M— 1= — | 3OM—]
_ 41.0M

Weight distribution of each block

1 170 tons 2 160 tons 3 170tons
Total: 500 tons for thice blocks
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ii) The stern

<)

d)

4 160 tons 5 170tons 6 $70tons
1 170 tons 8 160 tons 9 150 tons
Plan 4-2-4

32 0M— 13.0M— 16.0M
o 61.0M
10 120 tons (machinary) i1 100 tons (machinery)

Toltat: 1,700 tons for eleven blocks

Cufling distribution for No. 2 sunken vessel _

The lotal weight of this sunken vessel {370 tons) is rather light, so she’ll be
refloated by the 500 loa floaling crane as 2 whole. Otherwise the vessel is
divided into the midship, the engine room, and an engine, each one of which

is considered less than 100 tons. [t will cost more if lighted one by one by
the 200-ton NMoating crane.

Culting pariition for No. 6 sunken vessel

Plan 4-2-5

|
l

2
®
o

20 16 tAL . M o e e ———— 2 -
£2 1A N S

I 160 tons 2 140 tons 3 140 tons

4 150 tons $ 110tons 6 1001tons

7 100 tons

Tolal: 900 tons for seven blocks
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2) Removal operation 500-ten floating crane
Each block should weigh 450 to 470 tons.

a)  Culling partition for No. 4 sunken vessel

Plan 4-2-6
| TTTFETT T T T T
! e e XA

L 20.0AY 36,08 0.0

Weight distribution for cach block;
I 410tons 2 400 tons 3 430 tons
4 470tons 5 19 0tons

Total: 1,850 tons for five blocks

b)  Culling partition for No. 3 sunken vessel

1) Fore seclion

Plan 4-2-7

Weight distribution fer each block:
1 500tons
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ii} -~ After section

Plan 4-2-7

61.0%

Weight distribution for each block;

2 420 tons : 3 340 tons 4 440 ions
" Total: : 1,700 tons for four blocks

¢) Culling patlition for No. 2 sunken vessel

The sunken vesse} weighs 370 tons as a whole, so that she’ll be refloated by
lifting as one block.

Plan 4-2-8

u a

R RN N

hoaprna nme

d) © Culling paitilion for No. 6 sunken vessel

Weight distribution for each block;
1 300tons 2 300 tons 3 310Q1ons
Total: 900 tons for three blocks.

'Plan4-2—9
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(4) Comparison of a cut block by either 200 ton or 500 ton floating crane -

Sunkep vessel —>» No.d No. 2 No. 3_ | No. 6
20¢ ton oaling crane 13 blocks - 13 blocks 7 blocks
500 ton floating crane $ blocks 1 block 4 blocks 3 blocks

Note 1 Cut length of sunken vessel
The cutfing operation is made from inside the vessel.

(1) The cutling of the double bottom is niade firstly by cutting the inner botiom
plate {Tank top plate), secondly by removing each floor in the bollOm,“and then
by culling botlom plate.

(2) The cut lengths of shell plate, deck, botiom plate are figured oul on the table, at
the time of the initial study of the hull structure, by the use of the scale.

Note 2 The weight of the block is that of the block ifsell added 1o the mud suction
powei. In this connection, the following steps are taken to reduce this power.

(1} When the boltom of the hall is tifted, the sea water is lo be introduced by lifting
up one side of the block, in between the bottom of the hull and the mud.

(2) A room can be secured between hull bottom and mud when the sling wites are
instalted.

(3) The dynamite is frequently used {or removing the rof of the outer plalé causing
the vibration. The vibration works faborably seducing the mud suction power.
The mud suction power is strong and weights, in some insfance, almost 10 times
as heavy as vesselitself. Therefore, it is very important to reduce the mud suction
poweg.

Neote 3 No mention is made concerning the charge of the floaling crane to be towed.
This is because the estimale is on the basis that the floaling {rane is available in
Surabaya port.

4-2-5% [Installation of hooks for lifting

After cutting the hult into blocks, they are lifted and transported by the floating étahe.
The installation method of hooks is roughly divided into two; '

1. To bundle the hull

2. Toopen holes and install sling wires in them
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(D) Installation method of a sling wire for the hult bot(om

2)

After divers removed mud and drilled, a sling wire should be fixed, the gists of which
are as follows;

a)

b)

After making a hole, a diver puts a slim wire rope (Sm/m —

4 18 m/m) which is
combined to a wire (25

— 30 mfm). Then, the slim wire is rolled up by a winch
on board so as to slip the wire rope into the hole.

As soon as the preparation is completed, the floating ctane is mobilized (o the

site {0 roll up the fat wire rope by a winch of the floating crane. By rolling it up,

anolh':er‘ sling wire rope is bundled the hull, and so on. In the same manner, one
“byonea sting wire fope is tied up the hull ready for lil'lihg.

Instatfation method of a shing wire for the shell plating
In case that one block consisting of cut-off shell plating and decks, are lifted out of

a)

b)

c)

-the surface, there are two way's to conduct;

By making lifling holes on the shell plating, sling wire ropes being hung by the
floating crane, aie put into the holes, while divers sei steel bars one each (150 —
200 m/m in diameter 1.5 — 2 M long) to the dovels from the inboard.

After compleling the seiting of sling wires are rolled up a little to see the balance
of a block and also to check the conditions of selling the bars. {sce plan 4-2-10)

To open two holes at one position, two sels each on the shell plating, eight holes
in total on both shell plating. A sling wire 1ope is hung by the floating crane,
and set it into the holes as shown in the iflustraled pictures hereafter. (sce plan
4-2-11, 12). The above methods are employed to fix sling wire sopes, 1ilt a block,
and transport to the designated location.

Plan 4:2-10
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Plan 4-2-11
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Plan 4-2-12
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4-2-6 To lift, to transport, and (o deposit

(1) Tolift

1) A iloating crane is mobilized by the tug boat to the site.

2) Uppon its aival, the floating crane drops hers anchor exp’arnding the chain angd
approaches herself to the sunken vessel with the help of the tug boat.

3) Unload a small boat and load the fore mooring wire rope of the floating crane o
moor the buoy.

4) By rolling up the mooring winch, the Nloating crane approaches lﬁe _sﬁnken vessel.

5) Hand down a sling wire rope and fix it to the block with the help of divers.

6} After fixing the sling wire rope to the block, pul the ropé. onto t_he main hook,

(2)

have it up and lift the block,

To transport

N

2)

After lifting the cut-off block, the tug boat tows the ﬂoating crane from the stern,
and mobilizes her to the scrap yard in Karang Djamuang Istand off three mile
from the site.

In case thal two floating cranes at the state of lifting the block are towed by the
tug boat lo the designated scrap yard, there are many problems, such as, the
method of intercommunications, coordinated works with the (ug boat, and
so on, which require the captains’ experiences and techniques to collaborate with
one a2nother, so that it is much better to avoid this method if the scrap yard is too
lar from the site.

To deposit

When the foating crane arrives al the scrap yard, érops her anchor, releases the towing
wire tope, lifts the block gently out of the surface without letting it touch the sea bed,
and then commences lo deposit it to the scrap yard.

Alter depositing, divess stail to release the sling wire rope. In case of having bundted
the block, be careful for the sting wire stopes so as not 1o spoil them since they were
aid underncath the block. {sce plan 4-2-13).

-116-



Plan 4-2-13

P

(1) Mud removal work

{4)

«

—_—
Lifting wiork of sunken vessel

{2} . Undenvalter cuiting work

s}

Towing operation
{site to screp yerd)

{3} Insteliation viork of sling wire
rope ‘

. h
m
I | ]
re (6) Depositing work of scraps
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