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EVALUATION OI' ALTERNATIVES -
DEEP DRAFT PORT DEVELOPMENTS

1.0 INTRODUCTION

In this study the physical data and factors applica-
ble to all possible sites under consideration for port deve-
lopment are evaluated and analyzed to obtain a range of
'Alternatives for Deep Draft Port Development' to meet the
long term needs of the Port of Palembang, particularly in
the field of international shipping. A large number of pos-
sible sites were studied. Some of these, such as Boom Baru
and Sungai Lais in the Musi River and Banyuasin Bay (Tanjung
Api-Api) had been recommended by others before. Others such
as Sungsang in the Musi River and various sites in the Bangka
Straits, Tanjung Limau Bungkuk, Tanjung Selokan and Tanjung
Tapah were also ré@icwed. It became evident that little up
to date hydrographic and geological information was available
and data had to be extracted from a multitude of sometimes

conflicting sources.

Each potential port site was studied from a physical,

environmental, development and economic point of view.

After a study cf the navigational and feeder accessi-
bility of a site, various dredging and protection alternatives
were reviewed and onc or rore selected for each feasible ulti-
mate depth at the port site. Ve next evaluated the meterolo-
gical hydrographic anrnd geological conditions pertaining to the
site and its approaches and defined cne or more preferred lo-
cations for the actual port development. Thereafter we deve-
loped various port azlternatives consistency of combinations
of fixed marginal wharves, island wharves, offshore wharves,
floating wharves and more wherce the various potential types
of wharves werc assi¢gned to general cargo, container, dry



bulk, liquid bulk or mixed operations. In this manner a
number of port facility alternatives were developed for each
site. Each facility alternative was designed to meet future
port demand. Future port demand was established by major
commodity flows and ship traffic on the basis of projected
regional cargo and ship traffic and the effect of the cost
effectiveness of a new deep draft port Zacility on the pro-
jected cargo and ship traffic,

Each alternative was costed cut and the possible
feeder transport determiﬁed (Figure VII-1.0-1). We then
studied the feasibility, engineering, and cost of alterna-
tive feeder transports to particular facilities at each of
the alternative sites. From the above we finally obtained
an overall cost effectiveness and as a result cost benefit
estimates for each of the possible port facility and feeder
combination at all the potential alternative sites.

As various existing development plans compare alter-
natives for the establishment of a 1000 meters marginal wharf
port, (basically a general cargo port facility), we also de-
rived comparative costs of such a "standard" port.

It became evident from our deliberations, that there
was little likelihood, that a 1000 m wharf deep draft port
facility for gencral cargo was necessary or desirable at any
time in the future but the comparative study of such facilities

at alternative sites was found to be instructive.

In conclusion, this study determines the cdst and
benefit of different types of facilities and feeder transport
established for the cperation of a deep draft port at the
various alternative port sites under consideration.
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1.1 General Comments.

About 700 years ago Palembang was a seacoast port
according to historians. Since that time, the Musi River
delta has progressed toward the island of Bangka akout 70
kilometers at an accretion rate estimated by some to have
been as much as 100 meters per year. While the accretion
rate has slowed considerably in recent years it is still
estimated to be about 50 meters per year. |

In the medieval days Falembang was undoubtedly a
major seaport in all respects and this is undoubtedly why
the port was the capital of the Kingdom of Sriwijaya.

In those days the ships were small and required very
little in the way of port facilities. Any port with a depth
of several meters was sufficient for handling all ships of
that period. As sea transportation developed, the size of
ships increased rather slowly and Palembang remained a
major first class port capable of handling ships of all
sizes. ’

Up until about the turn of the century Palembang was
able to accommodate most of the world's ships. However, as
the watershed area of the Musi River was denuded of its
original veygeitatici: and repiaced by farmland ecc. not capa-~
ble of absorbing the water runoff in the area, the sedimen-
tation in the river has increased and the depth of the river
has decreased. This is not an unusual phenomenon, it occurs
quite frequently. Progress is progress and one of its penal-
ties is a shoaling of many rivers, the Musi River is no

exception.

The additional development of land as the transport
infrastructure expands and the conversion of mangrove swamps
into farming land will further increase the sediment content
of the Musi River and will produce additional dredging require-
ments to keep Palembang a port capable of meeting its trans-

port needs.



Palembang, as a port, can now accommodate ships up to
about 170 meters in length, 185 meters with tug assistance in
the Musir River's bend and with a maximum draft of about 6
meters at LWS and about 8 meters at HWS.

While the depth capabilities of the Port of Palembang
are being strained by the requirements for inter-island trans-
portation of o0il, coal and fertilizer, much of the ports
foreign trade is being handled at deeper seacoast ports, by
small inefficient ships, or by larger but partially loaded
chips.

Needless to say it is in the interests of the economy
of the RI that the size and tonnage capabilities of its ports

be reviewed and increased where economically feasible.

During the last century the size of ships in world
trade have increased greatly and in the last 30 years the
size of ships particularly tankers have increased ten fold
in deadweight carrying capacity to 573,000 Dwt and in draft
from about 30 feet to a present maximum of about 90 to 10O
feet.

While the size of the regular cargo ship has not
matched that cf the tanker it has grown considerably in
size particularly the dry bulk carrier which in this day
and age has reached a maximum size of 280,000 Dwt. Large
fast container ships have a Dwt up to 60,000, and a draft
of up to 44 feet, while liner type cargo ships are now in the
20,000 to 25,000 Dwt classification and have drafts up to
about 37 feet.

In general the cost of marine transportation has
increased quite rapidly during the same period and the
shipping companies are finding that there are substantial
cost savings to be gained by increasing the size of ships.
Marine transportation is becoming increasingly capital

intensive. While the Dwt capacity of a ship is almost cubed



as the dimensions increase linearly, the cost varies about as
the square and the fact remains that crew costs rise much more
slowly. Consegquently the trend has been to larger and larger

ships for lower shipping costs per ton mile.

These modern day ships represent major investments
and it is mandatory that the turn around for them be rapid
for the daily cost of the modern ship is such that it can-
not pay its way unless it can be loaded and unloaded at a
rapid rate. In other words its turr around time must be
fast or the owner will not make a profit and without a profit
the normal shipowner will withdraw his ship from an unprofit-
able trade and place his vessel in a trade where his ship

can make a profit.

The same principle applies to a public as well as a
private shipping company, although there may be certain
unprofitable routes which a Government will maintain for
other reasons such as national development, inaugurating
a new service or providing a service essential. to the defence

or development of the country.

At the present time most of the worlds ports are
incapable of accommodating the recent very large crude
carricrc (VLCC's), the largye ary bulk carriers audg the
large fast third generation container ships which are
now operating on the major international trade routes.

An important consideration is the fact that the cost
of port facilities is usually a large multiple of the cost of
ships using the port. Ships come usually in much smaller
capacity units than ports and as a result we see a continuous
addition of ships and changes in ship technology, while ports
are usually built or rebuilt at great intervals. When a
new port is built it must be designed'to meet the demand and
technology developments of 20 or more years hence. Otherwise
it will be obsolete long before the end of its economic life.



Palembang has been the principal port of the Province
of South Sumatra for many many years. It has been the pri-
mary trading and industrial center of the State and remains
so today. All signs point to Palembang remaining the trading
and industrial center of South Sumatra and among the fastest
growing ports of Indonesia. As such South Sumatra will
require a constantly increasing flow of goods tc support its
rapidly expanding industrial base. That there will be a
steadv inecrence in the cavoo flowing into and out of the
Musi~Banyuasin River deltas is a foregone conclusion, sup-
ported by the various studies covering transport needs in
Sumatra including the Sumatra Regional Planning Study.

While there is almost universal agreement that com-
merce in the Province of South Sumatra will increase, as
will the demand for additional transport and terminal capa-
city, there is no agreement as to where additional deep
water port facilities should be constructed in order to most
efficiently and cost effectively satisfy the projected demand

for new port facilities.



2.0 CHANNELS AND NAVIGATIONAL CONSIDERATIONS

2,0.1 General Regional Oceanology

The Java Sea covers part of the largest shelf
area in the world, the Sunda Shelf, which covers 1.8
millions kmz.

In the east, the Java Sea is bounded by the
Makasser Straits, Flores Sea and Balli Sea, with the
eastern limit as coinciding with the edge of the
Sunda Shelf; Kangean Island to Makassar Straits and
the Little Paternoster Isiand. The area is

433,000 kmz, with a mean depth of 46 m and total

volume of 20,000 km>.
The Java Sea thus defined borders the south
coasts of Kalimantan (Borneo) and closely approximates
the eastern shelf edge from Makassar Straits to Bali
Straits, then follows the north coast of Java, and
the east coasts of Sumatra as far as Bangka.
The general depth of the Java Sea is 40-5C m,
The bottom of the Java Sea has an extremely low
relief in which channels have been found, thanks to
many early hydrographic surveys. These channels have
been traced (by Molengraaff) to river mouths in East
matra and Malaya, west oand south Kalimaniais, and the
north coast of Java. Two large river systems seem to
have existed: The North Sunda River having headwaters
in Sumatra and flowing northeast into the South Sea,
with its tributaries rising on Malaya and West kalimantan;
the South Sunda River also rising on Sumatra both flowing
eastward into the present Makassar Straits receiving
tributaries from South Kalimantan and Java (Figure VII-2.0.1-1)
The area is assumed to have been continental during
the late Pleistocene eustatic "lows".
Besides the channels belonging to the two Sunda
rivers, many "blind" channels are located within, and
at the entrances of, the major straits leading to the

Java Sea and also across submarine ridges and between
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JAVA SEA

BORNEO

INDIAN OCEAN

Drowned river system of the South China Sea and Java Sea (North Sunda and South Sunda River: together
the “*Molengraaft River system™) (from Umbgrove, 1949).

FIGURE VII-2.0.1-1

Drowned River System of the
South China Sea and Java Sea




coral reef platforms. This type of channel is
invariably deepest where the strait is narrowest,

as in Bengka Strait, where the channel depth is

11 m deeper than the general depth of the Strait

(10 m). These "blind" channels are the result of
scouring by marine currents in the soft, unconsolidated

bottom sediments.

Surface Properties and Meteorology

Winds are typically monsoonal, blowing.north-
south near the equator, whereas in the Java Sea proper
they alternate between east-southeast and north-
northwest. The coral islands reflect a marked influence

of the monsoons.
Table VII-2.0.1-1 showing the surface properties

and meteorology of the Java Sea liave been derived from
a publication by the Royal Netherlands Geographical
Society (1922) and also partically from recent meteor-
ological notes. .

Currents and Tides

Surface currents in the Java Sea are westward
for eight months, from September through May, with
six months uninterrupted flow. During the remaining
months the currents are reversed (Figures VII-2.0.1-2 and 3)
The influence of the predominant westward current
is shown by the river mouths on the north coast of
Java; many of them are deflected toward the west.
The influence of the seasonal shift of the geostrophic
winds on the mean sea level in the Philippines is well
illustrated in Figure VII-2,0.1-4, as compared with the
Indian Ocean coast of Java. A maximum contrast in
level develops about August accompanied by an
important transport from north to south (over 4
million m3/sec) mainly through the South China Sea

and the Java Sea.
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Table 2.0.1-1

Surface Properties and Meteorology of the Java Sea

Dec.~Feb. Mar.-May June-Aug. Scpt.-Nov.
Temperature, °C 27.5-28.8 28.0-29.1 27.0-29.0 27.8-28.3
Wind toward ESE Unsteady NW Nw
(Bcaufort) 1.5-34 1.5-4.4 0.5-2.4
Air pressure, cm 756.6-757.0  756.2-757.0  756.6-757.8 757.0-758.0
Salinity, % 31.0-32.0 29.5-32.0 31.0-33.5 32.5-335

SURFACE CURRENTS IN NAUTICAL MILES PLR DAY IN THE JAVA SEA
(DIRECTION OF SET)

Dcc.~-Feb. Mar.-May June-Aug. Sept.-Nov.
Java Sea to W to W to E irregular
5-10- 1-10 1-15

MAXIMUM TIDAL CURRENTS IN KNOTS

Toward Java Sea
(a) Sunda Straits 2.2 N#E and reversed
(b) West channel 14 N
to Surabaja 19 §
(c) Bangka Strait
North entrance 1.9 S67°E and 1.0 reversed
South centrance 1.4 S545°E and 1.8 reversed

TIDAL RANGE IN METERS

Average of 4 stations on Java's north coast
Sampit Bay, South Kalimantan (Borneo)

| ==
& o
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F1GURE VII-2.0,1-2

The June surface circulation in the East Indies.
leading to a westerly sct in the Java Sea. Transports in
western Pacific and northeast Indian Ocean are given in
million cubic meters per second. Note upwelling (+ + +)
off Sahul Shelf (from Wyrtki, 1961).

FIGURE VII-2,0.1-3

i The lfcbruary circulation, showing easterly

:;tll;g'cqrrcnls in the Java Sca, under the influence of

TR v the .”s.lahc (nprlhwcsl) Monsovon. Transports are given
Pr in million cubic meters per second. Note sinking replaces

1
0 A
SEA LEVEL PHILIPPINES upwelling along the edge of Sahul Shelf.
0 0
30, 30
2 20
SEA LEVEL
em| SOUTH COAST OF JAvA cm FIGURE VII-2.0.1-4
0+ vt 10

Annual variation in sea level between the
Philippines and the south coast of Java. Transport is
shown in vertical bars, cach fraction corresponding to
0.5 million m?/sec. Note how sea level is lowered along
the Java coast from June 1o October during the south-
east monsoon, but raised during the northwest monsoon.
There is always a net transport from the western Pucific

to the northeast Indian Ocean.
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Chemistry
Owing to the shallow water, mostly less than

50 m, and heavily watered marginal lands, the salinity
is normally low, and less than 320/00. During the
northwest monsoon, however,; a tongue of high salinity
enters from the South China Sea (see Figure VII-2.0.1-5)

Bottom Sediments
The bottom sediments of the Sunda Shelf have

been divided into ten sedimentary petrographic provinces

by Van Baren and Kiel (1950). The characteristic
features of each group shown on Figure VII-2.0.1-6 are
listed below, from youngest to oldest.

(1) Krakatau group: Hornblende, augite and
abundant hypersthene still possessing glassy
films.

(2) Deli group: Augite, hypersthene and 80~92%
hornblende still possessing glassy films.

(3) Bawean group: Hypersthene, hornblende and
79-98% augite still possessing glassy films.

(4) Java group: Type I has less augite than Type
IT (49-90%) but is otherwise similar in
mineral composition (hornblende, augite,
Liypersthene) without glassy films and with
ragged edges.

(5) Kalimantan group (Borneo): Andalusite;

Type II is richer in epidote than Type I.

(6) Meratus-Pulau Laut group: Epidote, glauco-
phane, zircon and rutile.

(7) Mixture of groups 5 and 6.

(8) South China Sea group: Coarse-grained
epidote and blue—green'hornblende, many
different mineral associations probably
implying closeness to _ources.

(9) Malacca group: Similar to group 8 but
with more ragged hypersthene.

13



Tongues of high salinity (32°) enter the Java
Sea during the northwest monsoon and favor coral reef

growth toward the northwest.

FIGURE VII-2.0.1-5
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(10) Bangka=-Billiton group: Tourmaline,

zircon and rutile.

Coastal accretion on the east coast of South
Sumatra and on Java's north coast, beyond the spheres
of influence of large rivers, ranges between 12 and 30 m
annually. Near large river mouths and particularly in
deltas, coastal growth is tremendous. Recorded figures
range between 75 m (Jambi, Central Sumatra) and 200 m
(Bodri River, Java) annuallyv, 1In spite of the high
rate of sedimentatioh, "drowned" estuaries are common
on the coasts of Sumatra and South Kalimantan. Cuspate
deltas are significant on the coast of Java, while West
. Kalimantan has a digitate delta at the mouth of the
Kapuas River, the longest river in Indonesia (1143 km).

The Java Sea is largely too muddy (and in places
too fresh) for corals, but rich reef growths are found
in the areas of strong currents, northwest of Java,
in the Thousand Islands and in the Bay of Jakarta
(Batavia).

Geophysics and Geological Structure

The Java Sea and the Sunda Shelf in general
are in isostatic equilibrium with small positive
gravity anomalies below 50 mgal. However, subsidence
and uplift mark its periphery particularly where the
shelf borders the miogecsynclines (Umbgrove's
"idiogeosynclines") of East Sumatra, North Java, etc,
In North Kalimantan, late Miocene peneplains have been
found up to heights of about 650 m.

A profile from the Java Sea to the Indian Ocean
reveals earthquake foci increasing in depth from
south to north. The epicenters located below the
Java Sea reach depths of 650 km. The geological
interpretations of such distributions of foci in

Indonesia have been discussed by Vening Meinesz, Berlage,
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The southwestern side of Bangka Straits are formed
by the coast of Sumatra which is low-lying, densely wooded,
and has no useful marks other than several points that can
be distinguished only from short distances. The entire
length of the Sumatra coast is bordered by a mud flat,
comparatively narrow of the various points along the coast,
but from 1 1/2 to 7 miles wide in some of the bights between
the points. The depths on the mud flat are 3 fathoms or
less. The depths in Bangka Straits are considerably deeper
on the Bangka side than on the Sumatra side, and the bottom
harder and even rocky in places.

Numerous rivers discharge into the Strait, the Air
Banyuasin and the Air Musi, the two largest, flow through the
Sumatra coast into the northwestern end of the strait. Both
are navigable for a considerable distance, and provide the
access for the substantial commerce of the Province of South
Sumatra. Because of the accretion and resulting changing mud
flats, vessels proceeding through Bangka Straits are advised
to mark on the Bangka side for determining position rather
than those on the Sumatra side. It was reported (1959) that
the soundings in Bangka Straits were less than charted and
that the lights (1966) in this vicinity were unreliable.

Winds - The influence of the land and sea breezes is
noticeable in the strait. During the northwesterly monsoon
the winds are stronger in the daytime than during the night,
by reason of the fact that the land and sea breezes blow in
the same direction. During the southeasterly monsoon the
local breezes blow almost at right angles to the monsoon;
during the day the winds are easterly, and at night more
southerly when wind and sea are opposite in direction high
seas have been observed in the strait.

Storms and squalls usually occur at night during the
northwesterly monsoon, but seldom occur during the south-

easterly monsoon.
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Gutenberg and others (see Van Bemmelen, 1949);
also in the last decade by Benioff and others.

The uniform depth and the presence of former
stream channels have been advanced as proofs that
the Sunda Shelf bottom represents an extensive
peneplain upon which the present, predecnirantly
pgranitic (Triassic) islands form the monadnocks. The
denudation wmost probably took place during several
periods of progressively lower sea level during the
Pliocene and Pleistocene. The lowest stage was pro-
bably during the last glaciation (wisconsin). The
extremely small gradient of the Sunda Rivers indicates
that the central part of the shelf has been largely
stable since its submergence. During the Pleistocene
glaciations, the bottom of the Sunda Shelf served as a
migration route for the fauna of southeast Asia, Sumatra,

Java, and Kalimantan (Borneo).

2.0,2 Navigational Condition in Bangka Straits

The following information relative to the navigation
of ships in the Bangka Straits was obtained from the U.S.
Naval Hydrographic Office, H.O. Publication 71, Sailing
Directions for Soenda Strait and the Westcrn and Northeast
Coasts of Borneo and Off-lying Islands - Fifth Edition
1951,

Bangka is an irregularly shaped island approximately
20 to 60 miles wide and 120 miles long, and lies off South-
east Sumatra, and forms the Bangka Straits separating
Sumatra and Bangka. These straits, about 120 miles long,
turn irregularly northwestward from its southern entrance,
and are available to vessels drawing up to 1l meters.
Bangka Straits are considered the best route between Singa-

pore and Sunda Straits.
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The northeasterly monsoon blows approximately from
December to March and the southeasterly from May to November,
Often there is a haze during the months of August and
September.

Tidal Currents - The tidal currents in Bangka Straits

are strong and irregular, and are greatly influenced by the
monsoon streams. The following horizontal water movement may
be accepted as a general summary.

In Bangka Straits a combination of semidiurnal and
diurnal effect and monsoon current is experienced. When the
spring tide sets southeastward, the maximum velocities of the
two tides may coincide, in consequence of which the greatest
velocities expected to occur to the southeastward (monsoon)
average about 3.8 knots around June and December respectively.
The maximum velocities occurring in the northeastward (mon-
soon) may be expected to average about 2.5 Xnots during the
diurnal spring tides.

Monsoon Current - From May to November, the monsoon

current is continuously northwest with a velocity of more
than 1/2 knot. Neither the maximum velocities at spring
tide to the southeastward nor those to the northwestward can
coincide.

Freshnets - Between Batakarang punt and Tandjoeng
Limau Boengkoek after heavy rains, the ordinary currents are
considerably accelerated and diverted by the freshnets from
the many rivers in the vicinity in the direction of Tandjoeng
Kalian until they reach mid channel; these should be care-
fully guarded against at night.

Tide rips are frequently found abreast the island
Poelau Nangka Besar, and are probably brought about by the
meeting of the constant current setting southeastward along
the Sumatra shore in the northern part of the strait and
the current setting northwestward along the Bangka shore
in the southeastern part of the strait. Vessels must guard

against being set into or out of the entrance to the
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Banyuasin River.

2.1 Improvements of Musi River

In this part of our report we concentrate
on showing what could physically be done to improve
the navigational depth of the Musi River. 1In
particular we assess the amount of dredging that would
be required, both initially ({(capital dredging) and
arnually (maintononce decdging) thercafter, to maintain
given depths. We do not consider the alternative method
of improving river condition - training of the river bed -
because:

a) river training projects require particular,

detailed analysis which is beyond the scope
of this study;

b) we believe that in rivers that are unstable,
good results can be achieved by training of
the bed only if the training is done throughout
major lengths of the river, and not only in
localized places. Almost invariably this
would be prohibitively expensive;

c) expenditure on localized river training would,
iu any case, be normally very similar to the
cost of dredging to identical result.

A third method of physically improving the water-
ways involves a system of low, i.e. small hydrostatic
head, dams designed to be used only during the low water
stage and capable of being disassembled in some way as the
water level rises. The dams require locks in order to
permit river traffic to pass, so the total costs associated
with a dam can be quite high. Usually these dams can be
economically justified only when there arc combined bencfits
in the three areas of water transport, irrigation, and flood
control.
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It is important to stress that this work is an
essential part of an attempt to optimize the water
transport system. Available depths of the Musi River
through the year are of significance only because they
determine the loaded drafts of vessels. Optimal depths
are those that in conjunction with the vessel drafts
they allow give the least-cost solution to the
integrated transport system, including port transfer,
or, more widely, the greatest net benefits to the
ecoﬁomy as a whole.

We should stress that our calculations are
approximate, because of both the limited information
available and the limited time at our disposal for
this part of our study. Nevertheless, the results are,
we consider, sufficient for what one might inelegantly
call the pre-feasibility stage of project preparation.

2.1.1 Methodology Used in the Calculation of Volumes

of Dredging

Definition of Dredging Volumes
It is difficult to estimate accurately the amount

of dredging, because the relationship between the depth
of the river and the behavior of the river is very
complex. The depth of the river depends on the nature

of the soil of the river bed, the discharge and seasonal
variation of this discharge, the speed at which the level
of the water rises and falls, the velocity of water and
the water level gradient, when the water level is high

in the main and its tributaries, and finally tidal flows.
All these factors vary for the river at different times
and locations. Therefore, the volume of dredging changes

each year and not in a constant way. For example, if
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in a particular year, the speed of the fall of the water
is grecated than in a previous year, the water will be
shallow for a longer time, and the volume of dredging
will be greater.

There are two ways in which a geuneral estimate
of the volume of dredging‘can be made. One is through
extrapolation from past trends, where one examines the
empirical relationship between actual volume of dredging
and actual depth of the river bed. The other involves
computations based on hydrographic surveys and the
relationship between the indicators of river stability
and the volume of dredging. The first methods can
be used when there is no intent to dredge deeper
than has been done historically and where there are
sufficient historical data. Because of the limited
dredging data available, the trend method will be
employed in combination with the second method
though more difficult,

The dredging volume associated with maintenance
dredging consists of two parts - the primary volume
and the repair volume - and is usually expressed as

Vm = Vpr + Vr

P

The primary volume is the volume that must be
removed from a shallow area - a shoal or bar - as the
water level is falling or when it has fallen, in
order to keep the channel open to navigation at a
required depth or to restore it to that depth. The
repair voiume 1is that volume which must be removed
over the course of the low water season, when bottom
buildup is relatively slow. In stable rivers, where
the location of shoals is relatively constant and

known, it is possible and advisable to remove the
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primary volume during the period when the water level
is falling though still relatively high.

Repair volume dredging can be executed at the
same time as primary volume dredging, as a reserve,
or it can be done later preferably during the low
water stage. We feel that if dredging is done on a
more regular basis, however, it will be possiblé to
implement the second method, in which the repair volume
is dredged at low water. This method has the disadvantage
of requiring mcre movement of the dredging fleet, but
this is offset and overcome by the fact that it avoids
highly intensive work during the short falling water/
early low water periods and instead spreads the dredging
work more evenly over the year.

Primary volume of dredging (Vpr) is related to

the geometrical volume (Vg); technclogy reserves (Vr);
Slope volume (Vsl) and the uneven volume (Vun) by

a coefficient Y which depends on how the channels
survived the high water stage.

Thus Vr = ¥ (vg + Vr + Vsl + Vun)

The geometrical volume is calculated by taking
the product of the desired channel width (w), the
length of the channel which must be dredged (1), and
the depth of the required cut (d). i

Technology reserve is a function of the type of
dredging and technology utilized. For longitudinal
dredging it is greater than for transverse dredging.
Based on the experience of past dredging operations,
we have selected the value of 1.0-1.5 feet, as the
additional depth to be used in calculating the reserve

volume,
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Slippage volume is that which is involved in the
establishment of a stable slope along the edge of the cut.
It is equal to the product of the length of the channel,
the square of the depth of cut and the cotangent of the
angle of the slope . (x).

For the river bottoms being considered the value
of Llie cotuanyent was assumed to be 5.

Uneven ground volume is the volume due to
transverse variations in the bottom profile with respect
to the longitudinal survey line. It is usually taken at

10 percent of the geometrical volume Vian = 0.1Vg.

The coefficient Y depends on the hydrological
and morphological characteriistics of the river (discussed
below) .

Repair dredging relationships can be described
as follows:

Vrp = 0BVpr

o} - The repair volume as a precentage of the

primary volume in the first stages of
the dredginag, when dredging consists of
only 1C-20 per cent or less of the
natural depth.

B = 1 during the first stages of dredging

as above, but varies as a function of
the ratios of dredged depth to natural
depth during later stages.

The relationships between these various classes
of dredging volume depend on the stability of the river
bed and the extent of the dredging cut.

An increase in the transit channels will
naturally increase the volume of dredging in
associated areas such as the approach channels to ports,
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to ship yards and short cuts. We estimate on the basis
of our analysis of the present statistical data, that
the volume of this associated dredging is approx1mately
35 per cent of the transit volume.

The main problems are the values of the co-
efficients w; o and B. These values are important
because when the river is unstable the geometrical
volume will probably not be more than 20-30 per cent
of the maintenance volume as a whole. Conversely, in
a étable river maintenance volume is less than the
geometrical volume. The values of these coefficients
~are related to the stability of the river bed. There-
fore, we first describe quantitatively the degree of‘
river stability and then with the relationships between
these indications and the dredging coefficients Y, ¢ and
B«
2.1.1.1 Methcd of Estimating River Stability, Dredging

Coefficients and the Relationships Between
Them

The degree of survival of the channels in the high
water stage depends on the stability of the river bed, and
especially on the character of the high water stage i.e.
on its duration, on its amplitude, on the rate of change
of water level after high water, amount of river bed
material supply. In almost all rivers with relatively
unstable beds and seasonal variations in water discharge
rate, the channels after high water are nearly completely
silted and the river bed has returned to its natural
undredged condition. Therefore, in these rivers
the cocfficient y = 1.0. To this group of rivers
of course belong most rivers with alluvial beds
and seasonal sources.
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In stable rivers with small water level
gradients and relatively low seasonal variations
in water discharge rate, patt of the dredged channels
survive after the high water stage. The Musi River
belongs to this group. .

Rivers of the first, unstable, tyne require
intensive annual dredging work just before the. low
water stage; in the case of extremely unstable rivers
only very close to the low water stage. Rivers of the
second type may be dredged throughout the year, except
at high water stage. In these rivers one can remove
a greater volume in one year and thus create a reserve
which may avoid the need for dredging in the subsequent
year,

In the unstable rivers, with intensive river bed
processes in the low water stage, even a small increase
of channel depth relative to the natural depth may
require a volume of repair dredging as high as 50 per cent
of the primazy volume. In this type of river the degree
of siltation depends on the degree of depth, relative
to natural depth, and an increase in depth causes a
high increase in siltation rate.

In more stable rivers the volume of repair work
is a smaller percentage of primary volume. The value of
B will approach one and in exceptionally stable rivers
can be less than one, where the river has a constant
volume of bed material supply. The form of a stable
river bed changes slowly.

Thus, there is a strong relationship between the
stability of rivers and the result of dredging work.

But the volume of dredging cannot bé computed analytically
with full precision, because many factors affect the river

bed form, and because it is impossible to foresee how all
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the factors will interact. For precise quantification,
the relationships which determine the balance between
supply of bed material, the transporting capacity of

the river and depth have to be determined for several
'cross'~sections of the distance between the cross-
sections has to be small, for local redistribution of
river bed material can affect the calculations. -For
project planning purposes it is advisable to use indicators
of river stability which are more characteristic of the
gross behavior of large parts of a river. There are two
ways to approach this problem. One is to use only the
most important of the river's hydrological and morpho-
logical parameters, combined in approximate relationships
which are reasonably correct quantitative indicators of
the river's stability. The second way is to compare the
indicators based on a more complete consideration of all
of the factors contributing to river stability.
Unfortunately the second method requires a great deal

of computation. Therefore, in view of our time limit-
ations, we use the first method.

This wmethod involves the following steps:

a. determine the relationships between the
most important hydrological and morphological
parameters which determine the stability of
the river bed;

b, select a small number of these relationships,
which, taken together, will give a strong
indication of the stability of the river;

c. with these relationships and a gualitative
consideration of the river behavior, it
is then possible to estimate the coefficients,
Y, o and B.
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The relationships we will use are:

Pl = d50 .1000
W

d50 = grain diameter, average, kilometers

= water level gradiert
W = width of river, measured at the surface,
kilometers for Py and meters for P,

Q = discharge of water M3/sec; Qmax. = high
water, Qmin - low water

The first equation is an analytically derived but
empirically modified relationship which has been shown to
characterize the stability of flat rivers well. The
second equation is an empirical relationship based on
data obtained from rivers similar to those in this
country, namely rivers with mountain sources and thick
‘alluvial beds. The third indicator is self explanatory.

The relationships between the first two indicators
'of river ped stability (Pl, 92) and the coefficients
Yy, o and B which permit calculation of dredging volume
are based on broad experience with dredging work in many
diffcrent rivers.

To calculate the river stability indicators, we
use the parameters of the high water stage, because the
form of the river bed is determined mainly during this

perind. In indicator P the dominant river discharge

2’
rate with 0.75 probability of occurrences (based on 20

years' records) was used. Simultaneously, we also took
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the hydraulic and morphological characteristics of the
low water period, in order to have a better basis for
estimating the coefficients ¢ and 8.

This approach is adequate for rivers with
ordinary behavior, but in rivers with unusual behavior
(namely frequent changes in water level and backwater
phenomena in which tidal effects or water level differences
between a river and its tributaries may cause current
reversals) the approach may produce somewhat erroneous
results. This unusual behavior normally occurs in the
upper regions of reservoir areas. Because of this
behaviour, it is useful to compare the results of
computations using the above approach with the results
obtained using the other methodology, based on the
integral indicators of river bed stability. The
integral indicators are in turn based on the form of
the cross-section of the river. One example of an
integral indicator is the ratio between the increment
in the logarithm of depth and the increment in the
logarithm of width in a given cross-section of river,
or

P4 = Alog a
Alog w

Because of the possible influence of
backwater phenomena on the approach we are using, we
recommend that river stability estimates based on the
integral indicators be made when time permits in order

to verify the estimates of this report.

2.1.1.2 Physical Limits to Dredging

The volume of dredging, and therefore the
cost, obviously increase with increasing depth of
channel. Clearly then, there is a depth at which the
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cost of dredging will equal the benefits to the commercial
fleet and beyond which the costs will exceed the benefits.
This point is the ecconomic limit of depth, but some-
times it is not the economic limit but the physical

limit, when dredging will basically change the river

rform, which determines how deep a channel can be dredged.
The physical limit is reached when the cross-section of
the dredged channel approach~s 15 per cent of the cross-
sectional arca of the river itself. 1In this case, the
lowering of the water level in the river will be followed
by a corresponding lowering of the watcr level in the
channels and the upper part of the river. The lowering
of the water level can be calculated with the following

formula:

Q2 = a 3w2C2 o = a 3w2C2 = 70
(@] (@] '1——

Where C is the Chezy coefficientl; a
are, respectively, depth, water level gradient, and
water level :fall in a channel length before dredging.
After dredging to a dépth of ao+Aa there is
a fall in water level at the beginning of the link of
an amount Az, but at the end of the link the level
does not change. If we take the Chezy coefficient
and assume that the width of the river remains constant,

then, after dredging, the depth is given by aj + ha - A2

2
and the water level gradient by Zo - AA
1
Thercfore, Q2 = (ao + Aa = é§)3w2C2 o = AZ
2 1

lTl'" 2ffici : ] :
1is cocfficient relates to degree of roughness of the
river bed,

29



If we equaliie then we have (1 + Aa - AE_)3
a, 2ao
(1 - AZ ) =1

The averagezgncremental depth can be estimated

by »
Aa = V where V = Dredging volume
Wl .
W = Surface width
L = Channel length

) Clearly however the real depth is (a-Z) where
a is the intended depth of the bottom at SLW. Thus,
dredging becomes physically impractical, if the cross-
sectional area of the channel equals a substantial portion
of the cross-sectional area of the river, because the
water level will fall nearly as fast as the river bottom
is lowered.,

Another indicator of the maximum channel depth
that can be dredged is the average depth of the deeper
parts of the river between the shallow parts. The
average depth of the river depends on the river
width and the relative hardness of the soil and can
be estimated by

a = wk
10

Where K is close to 1 in hard soil and

decreases to 0.5 in very soft soil.

2.1.1.3 Analysis of the Water Level Regime

Conditions of navigation depend on the water
and level regimes of the rivers, and in particular on
the relationships between (a) discharge rate and level
of water - Q = F(h), (b) level of water and time h =
F(t); and (c) level and depth - a = F(h}.
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The practical importance of the relationship
Q=F (h) stems from the fact that there are various
consumptions and uses of water and thus the water is
continually changing. In particular, various irrigation
projects will decrease the total annual water discharxge
as well as change water distribution in 1l scasons.

By using the above relationships we can calculate
the degree to which changes in patterns of consumption
will influence river névigability, though, foxr rivers
such as the Musi and its tributaries, subject to tice
these relationships become complex.

It is difficult to estimate the correlation between
water level and depth. It is well known that an increase
in water level does not necessarily produce an equivalent
increasc in depth., In most cases water level increases
more than the depth. 1In unstable rivers the increase
in depth is a smaller proportion of the increcase in water
level than in stable rivers; conversely a reduction in
water level in unstable rivers produces a small proport-
ional decrease in depth, since the water scours the river
bed as the level falls. It is therefore advisahle in
unstable rivers to wait until the level of the water has

fallen before beginning dredging. Figure VII-2.1.1-1 shows the

empirical relationships between depth and level for the
Musi River, The data points on the graphs are
scattercd because of the many factors which affect
the relationship betwcen depth and level, but the
rclationships indicated are sufficiently accurate
for economnic estimates.

Tide has a grcat influence on level and depth
regimes, The amplitude of the tide is influenced by
the sun, the moon, and by their reclative position.

The sun and moor each cause tidal effects which vary
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Figure VII-2.1,1-1
Empirical Relationship Between Depth and Level

Musi River

To Be Completed for Final Report
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sinusoidally with a period of about 12 hours. Because
of phase and period differences between the solar and
lunar tides, the net tidal effect obscrved is the

result of interference cr reinforcement effects and
varies with a period of 15 days. The result of maximum
positive reinforcement, the highest high tide, is called
the spring tide and the result of maximum negative
¥einforcement, the highest Llow tide, is called the neap
tide.

In South Sumatra the normal oscillation of the
tide is predictable. 1In the Musi River the tide is
affected by seasonal changes in discharge. Figure
shows this interaction between discharge and tide for
a particular place. The normal tide oscillation is not
quite symmetric about the main water level but the

assymetry is small and can be ignored.

2.1.1.4 Computation of Usable Avcrage Depth

Dredg.ag is undertaken primarily to increase
the minimum guaranteed depth at SLW. 7The minimum
guaranteed depth is that deptn which is available for
95 per cent of the year. The depth may drop below
this value for at most 18 days in a year. On the other
hand, during much of the year the water level is greater
than SLW, and during these periods ships with greater .
draft can usc the waterway. In most cases, there is
econonic benefit in having ships with a fully loaded
draft which is greater than the mininum guaranteed
depth. The average depth which is usable by z vessel

over a period of time depends on the:

33



a) character of water level changesl;
b) the relationship between water level and
depth;

¢) the fully-loaded draft of the vessel

There are two ways of calculating average usable
depth. The first method gives the average usable
depth for a particular type of vessel during the year,
Duration curves may be used for this calculation.

This method can be used when the flow of the commodities
is relatively constant. If the commodities are seasonal,
the average value of depth can be calculated for a season,
or for each month, using the second method. This second
method requires the use of frequency curves.

The average usable depth ajy is calculated for a
given type of vessel. It is equal to the average depth
which the vessel can use over a period of time.. This
usable depth is limited to a value less than or equal
to the maximum depth which the ship can use, a

max’

where A ax is equal to the fully loaded draft plus

the required clearance between the keel of the ship
and the river botton.

For a given type of ship with specific A ax the
average available depth is computed using the formula
a =a . + W2
av min &
T
Where

W = the area under the duration curve (method) or
the area under the frequency curve (method 2)
bounded by the constraints %min and %max.%nin =

the minimum depth.

I;I‘he height of the water level depends on the amount of
water discharge in a particular ycar. For the purpose
of a preliminary analysis, the frequency curve on 50
per cent probability may be used.
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the length of time over which W is computed;
measured as percentage for duration curves or
as days for frequency curves
Z = a discount factor (less than one) used to account
for events which increase the measured depth but
are too short to be used in regular navigation

(e.g. rainfall), z = 0.9.

This formula can be used to define a relationship
between a vessel's fully-loaded draft and the average
draft (depth minus clearance) for a period of a year or
less,

The sequence of calculations as presented so far

-
0

1. determine wwater level duration (or frequency)
curves;
2. derive water-level versus depth relationship;
3. derive depth duration curves;
4, determine average available deptn for a
vessel of a given fully loaded draft;
5. Derive the relationship between fully loaded
draft and average avadilablc draft.
Several examples of this calculation are presented
in the subsequent analyses of various channel alternatives.
A further important cyclic variation in available
water depth arises in those rivers which show tidal effects.
It is a particularly important variation because the change
in available depth is exactly ecuwil to the change in water
level due to tidal effccts. 4All of the seasonal water
level data collected are average valuns for a day, i.e.
the measured depth recorded cach day is an average between
the readings of high tide and of los tide. Decause of
this, the SLW level that is apparent from the data is, by

convention, corrected to a lower level by subtracting
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half the difference between the high tide and low tide

readings. The SLW used in our subsequent calculation

then corresponds to the low tide reading at the seasonal

low water level over a number of years. Likewise,

the seasonal water level data presented graphically

throughout this report refer to the low tide levels.
Because of this convention, the depth available

for navigation for a 6 or 12 hour period consists of

three parts: the SLW depth, the seasonal increment,

and a tidal increment. The tidal increment is

added because, even though the high tide depth exists

in principle for only an instant, in fact, there is a

period of 6 hours (3 hours before and after high tide)

during which the available depth is near the maximum

and there is a longer period of 12 hours (6 hours before

and after high tide) when the available depth is equal

or greater than the average depth for the day. These

depths may be expressed as follows:
t

a_. a
ag = min + “seas + 6
a_. a
a,, = ‘min + “seas + th
<
where; aé is the depth available for six hours of a

given date.

t6 is the tidal increment that exists for 6

hours of that date

alZ;
) are the corresponding 12 hour figures

£12)

mnng

) are as defined previously

K]

sea
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2.1.1.5 Selection of Ontimum Depth.

A dredging model will be used to determine the opti-
mum relation of dredged channel depth to barge and ship size.
The model will use as an input various sizes of vessels with
varying draft and corresponding cost of transportation of
all the iwportant commodity flows. Usable draft, as a
function of varying available draft throughout the year will
be established for each flow. This draft will be used as
the b ase line or lower bound. The cost of dredging to
greater than the minimum available depth will then be com-
puted.

By comparing dredging costs and fleet costs we may
obtain an optimum chennel depth. Total annual transporta-
tion costs for each flow under investigation are then cal-
culated and plotted against draft for partial to full load-
ing. Based on these data and on the relationship between
full lcad draft and average usable draft, we calculate the
relaticnship between full load draft and totel transporta-
tion cost for each alternative minimum depth of channel.
From such a relationship the size distribution of the fleet
for each alternative of minimum depth will be selected.
Then, dredoing cost, fleet cczL and the sum of these costs
each as a function of minimum depth are cormbined and the
minimum of the total cost obtained which indicatesthe best

minimum depth of cheannel to be maintained.

This approach will be taken and transport costs
derived for each harge or vessel with given draft and chan-
nel depth combiration. Vhere a given vesscl draft is less
than the minimum channel depth by one or two feet depending
on route, for all or part of the yecar, partial loading for
all cor part of the ycar will be assumed to er.sure that no
more than available minimum draft will be used in the trans-

portation cost calculations.
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This procedure will be repeated for each level of
artificially increased channel depth, when dredging costs
are added to the transport costs. The results of this

study are shown in Appendix A.

2.1.1.6 Dredging Quantities.

The main consideration is dredging volume and costs.
Dredging costs depend on three factors: a) volume
of capital dredging; b) required volume of maintenance
dredging, and c) physical possibility of performing
the work. This last factor is important because in
rivers with small river beds and small discharge
dredging or deepening of the river bed alone cannot
provide the required depth., Most of the basic inform-
ation used in this study was obtained from reports
published by NEDECO.

Experience shows that low (5% maintenance
volume) is correct for artificial irrigation channels
and where the velocity of the water-current is below
the critical level, and where there is no seasonal
variation of the water-level and water-discharge. In
natural rivers, even in very stable rivers, and rivers
subject to tidal flows, the required volume of main-
tenance dredging is, however, usually much greater than
five per cent. This is particularly the case where a
large sediment or silt flow concentration exists. The
percentage of silt in suspension in the flow of the Musi
River is reasonably high.

As a quantitative indication of river bed stability,
the ratio of the critical water velocity of the river to
the actual water velocity is often used. 1In calculating
the critical velocity of the water-current many relation-

ships may be used. A most comaion and effective measure
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Vcr = 1.3(-d—17'6— + 4.7 d1/3) al/G

Where d = average grain diameter (for almost all
rivers d50 % 0.0001 wt); a = average water depth (for a =
5 feet - V = 0,4 ut/sec; for a = 15 feet - V = 0.4

ut/sec) .

2.1.1.7 Multi-Purpose Use of Rivers

Complete water control includes the following
components: irrigation; prevention of saline inundation

and intrusion into streams of the coastal area; drainage
and flood control; fisheries and water quality

control; municipal and industrial supply; and,
navigation. Up to the present, the projects undertaken
have considered only two of these components, irrigation
and navigation. However, even small modifications of
the natural water regime affcect all these components.
With larger modifications it is necessary to examine

all components in order to avoid serious mistakes

and economic losses,

Three major inter-relationships between navigational

condition and water consumptioil use are as follows:

1. The decreasc in discharge during low water
stage due to offtake for irrigation.

2, Reconstruction of a river owing to capital
dredging for flood control or installation of
barrages for watcr regulation.

3. The use for navigabtion of large irrigation
and evacuation canals.

It is gencrally estimated that up to 60 per cent

of the lower quartile flow wmay be pumped from rivers
without adverse affects on navigation and other uses of

surface water. This 1is true for large rivers in which
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the cross section of the channel is a small part of the
Cross-section of the river as a whole, but in smaller
rivers where the channel cross-section is 10 per cent

Oor more of the river cross-section a 60 per cent reduction
would prohibitively limit navigation. In order to
estimate the limit of offtake which would still permi£
navigation the following condition is used:

Q
v > 10

where Q is discharge, V is water velocity and M is
vessel midship section. If this constraint is
satisfied, then the water offtake can be compensated
with extra dredging. If this constraint is not met,
then either smaller vessels must be used or navigation

will be impossible.

For navigational use of irrigation or evacuation
canals, the same condition must be satisfied and

the slope of the banks must be safe with regard to
vessel generated waves.

2.1.2 Deepening Musi River to Palembang - Dredging

The Musi River just prior to the start of recorded
dredging in 1966 had a maximum depth over the Outer Bar of
about 4.1 meters and the maximum depths over the remaining
shallow bars in the river ranged from about 4.0 to 5.0 me~

ters at mean low water.
The Outer Bar and the river bars have been gradually

decepened by a process of maintenance dredging until early 1975
at which time the controlling depth of the primary river chan-
nel stood at about 5.3 meters. Reference Chart No. 160 -

Sungai Musi,
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During 1975 a capital dredging program performed by a
private contractor dredged the Outer Bar to a depth of 7 me-
ters and upriver in way of Payung Island to a depth of 6 me-
ters, while RI dredges dredged the bars in the upper reaches
of the Musi River below Palembang to 6 meters LLW.

The purpose in dredging the Outer Bar to 7 meters was
to permit deeply laden ships with a 6 meter draft to navigate
the Musi River outkound from Palenbang on one high tide such
that they would have 6 meters depth on the Outer Bar for seve-
ral hours after thc change of tide at high water.

Table VII - 2,1.2-1 is a tide table for the Musi River
Outer Bar originated by Pertamina and distributed for limited
use,

The readings in the Table VII - 2.1.2-1 are depths in
decimeters above LLW for the Outer Bar for each hour of the
day. The tehle reveals that for the menth obrserved the maxi-
mum hicgher high tide was 2.8 meters and the minimum higher
high tide was about 2.2 meters.

Assuming that the LLW dredged depth is 6 meters and
that the minimum keel clearance is 0.5 meters, the usable
depth at any HHW would be (6 + 2.2 - 0.5) = 7.7 meters =
25 feet.

Table VII - Z.1.2-2 is a table of supplementary tide
and water level data which when used in conjunction with Table
VII - 2.1.2-1 will give the height of water above LLW at any
hour at any proint on the river and during the rainy season
as well. During the rainy season from December to April the
Musi River rises ebout 1.1 meters at Palembang and levels out
again at the Outer pfar.

In October 1975 the S5 Tndian Mail a large modern
break bulk cargo ship called at the Port of Palembang and
discharged a cargo of baled cotton and heavy lift machinery.

The ship was 605 It (14 ) lcng of 22,000 DWT and entered
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TABLE VII-2.1.2-2

SUPPLEMENTARY TIDE AND WATER LEVEL DATA

The tidal constants have been interpolated between the
constants for the Pilot Licht Vessel and those of Sungsang. The
predictions are given for the Outer Bar. Upstreams HW and LW

occur roughly 1 hour later for every 12 miles; consequently

Location Hours

HW and LV bar west of Beruk (Pro) and
After the time

)
east of Payung ...eeeeve.. et aeans % ;
HW and LW bar upstreams Kg. Upang ... 2% ; of HW and LW
HW and LV bar downstreams Kg. Perajen 3% ; on the Outer
W and LW neay Plajl voeeueeeeeeeeeeess 4 ; Bar.

During the wet season (December~April) the following

corrections are to be applied

Location gizé;s
Outer Bar ........... e et et e eesa 0] )
Bar west of Beruk ..... th et e et aatens 2 ; To be added to
Bar upstreams from KG. UPANGg «.eee.ee.. 6 ; the heights
Bar dowvnstreams from Perajon ........ 9 ; given in the
NeaY Plaju teveierereeeeeneneocennens 10 ; tables.
Palembang vttt ii ettt et 11 )
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the Musi River with a draft of about 20 feet (6 M). After
discharging her cargo about 1000 tons, the Indian Mail sailed
down river at a draft of 19 feet (5.8 M). The ship was equipped
with a bow thruster, which was not used in transiting the river
either way although it was held in readiness and was used for
docking the ship.

The ship a relatively high powered ship 24,000 SHP and
22 knots speed had no prevleas at all in navigating the river
at a speed of about 13 knots with slower speed at the turns
and shallow areas. It was the general consensuvs of those
involved that subject to draft limitations ships of 185 meters
(607 ft) could navigate the Musi River with safety but should
have tug assistance for docking and to assist large low powered
ships without bow thrusters at the sharp turns in the river.

A report on the voyage of the SS Indian Mail to Palem=~
bang is included as Appendix- A,

In summary Palemkang is suitable for.an international
ocean shipping port within the limitations of its draft which

subject is discussed in the next section.

2.1.2.1 Dredyging Operations

Az stated oreviously all dredging prior to 1975 has
been listed as maintenance dredging despite the fact that
on several occasions the depth of water at the Outer Bar
and other shallow areas in the river were gradually deepened
about one meter. Figure VII-2.1.2-1 is a dredging plan
of the Musi River navigational channel and is introduced
at this time to indicate locations on the river which have
been dredged and/or will require future dredging.

Table VII-2.1.2-3, sheet 1 to 10, is a listing of
all maintenance dredging performed on the Musi River and
Outer Bar by location of dredging and the year.

Table VII-2.l1.2-4 is a summary of maintenance
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Dredging Operations Vs Depth of

Table 2.1.2-3

Musi River

Year 1975 - Palembaonc t

o Cuter Bar

2 3 4 5 5 o] 9 10 11
Yormal (1) Initial Terth after | De~th pricr | Maintenance Derth actval |Denth gilta=- | Chart denth
Item location Tirve of derth vrior |cohriial initial to anrunl dredring after annual |tion annual no dredring
Ko. s0il at to initial (céred-ine canital raintenance | sunantities maintenance M M
location canital cunnitien dreiring dredqire venrly and
dredring venr 3 cost (?2)
100D N 1000 ¥3
(3)
1. Ambargs Iaar Fud and - 5.5 2,500 - 7.0 - 5.3 124 - 5.5 0.2 4.1
(Cutrr =ar) sand 1975 450
2. Pul~u Pavung - — — —_— _— — —_— —-— 4.2
Utara (Clorth)
3, Perajen Sand (4) - 5.1 160 - 6.0 - 4.3 120 - 5.1 — 4,7
1975 450
4. Pulan tomme lud and - 4.5 2,500 - 6.0 -— _— —_— _— 4.7
Rarat (.~:t) sand 1975
Se Pulas Paoange Yud and — - — - 4,3 203 - 4.5 0,2 4.0
Timur (=5t /(South) | sand 450
6. Selat Jnran Sand - 5.1 1A0 - 6.0 - 4.3 110 - 5.1 -_— 4.3
1975 450
7. Pulan Po-unge 4.0
Sela*~+ (South)
B. | Pulau iwva- Sand - 4.5 102 - 6.0 - — - - 240
1975 :
9. Pulau Banjar Sand - 4.5 2n4 - 6.0 — - - - 5.0
1075
10. TOTAIL — — 5,625 - 6.0 _ 557 - 0.2
450

T~ 4
Notes @

equals

(1). All denths are in meters and all guantities are in cubic meters,
(2). The dredrin~ costs are these uned by the Dredgine Division Palembang Port Administration

arout US § 1,10 ver cubic reter or US $ 0.84 per cubic yard.

Sand

Lazm Sand = Zand Klei = Mud and sand
Zand =

and are in runiahs per cubiec meter
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Table 2.1.2-3
Dredging Overations Vs Der:h of Musi River
Year 1974 - polerlang o QOuter Bar
1 2 3 A 5 5 7 8 9 10
Yorral Initinl Imvth after Deoth vrior |lMainterance Depth actual | Derth silta-
tem Tvre of denth prior |carital inittal to annual dredrires after annual tion annual
location A s s s ‘s N )
Yo soil at to initial [dred~ing carital mainienance guantities maintenance M
location capital quantities 3 dredring dredginsg yearly and
dredring year, 1000 M cost,
1. Ambarg Luar nd and -— — — - 5.1 140,000 - 5,3 0.7
(cuter 2nr) srnd 450
2. Pulau Favune ud and —-— —_— — - 4,15 160,400 - 4,3 0.15
I Tizra (Notvth) sand 450
]
Je i Perajen
i
4. Pulau Pawurnsg
Barnt (West)
|
Se } Pulan Payuns
[ Ti~ur (Fast)/{South)
|
6. ! Selat Jaran
Te Pulzu Pavung
S~latan (South)
8. Pulau Ayan
9. Pulau Zanjer
10. TOTALS - - —_— —_— - 58,1 370,400 450 - 5.3 0.2




Table 2.1.2-3

Dredcing Operations Vs Depth of Musi River
Year 1973 - Faiermbance to Outer Bar
1 2 3 4 5 A T 8 5 10
Normal Initizl Lenth after Tepth vrior |lMaintenance Depth actual | Depth silta~-
[tem Location Tyre of denth prior |[crpital initial to annual dredring after annual tion annual
K0, ¢ soil at to initial |dredring canital maintenance |quantities naintenance M
location capital g antities 3 dredging dredging yearly and 3
dredeing year, 1000 M cost, 1000 M
1, Aobang Luar }ud and - — — - 4,0 416 - 5,1 0,2
(Outer Bar) sand 400
2. Pulau Fayung — —_— —_— - —_— _— — —
Utara (Lorth)
3 Perajen — - _— —_— — . — _—
4. Pulau Payung -— —-— — — —_— — —_ -
Barat (West)
Se Pulau Fayung Fud and —_— — _ - 4,8 A60 - 5.1 0.3
Timur (East)/(South) | sand 400
6, Selat Jaran _ —_ —— — _— _— — _—
T Fulau Payung —_ - _— _— — — - —
Sclatan (South)
8. Pulau Ayam —_— — _ _— -— _— — —_—
9. Pulau Banjar - —-— —_— — _— - -_— _—
10 TOTALS — - — — - ' 5.1
. 4,8 876400 Sel 0.3




Dredcoinc Cperations Vs I-epth of Musi River

Yrar 1972 - Falembang to Outor Bar
1 2 3 4 5 5 7 8 9 10
lormnl it I=pta after Tenth vrior | Maintenance Depth actual Derth silta-
Item Location . Tvre of devnth prior initial to annual dredring after annual tion annual
Ko, eoil at to initial canital miintenance quantities maintenance M
location I capital dredzing dreicing yeoarly and 3
| dredeing cest, 1CCO M
!
1, Arbons Luar rul oand —_— — - - 4.5 A4 - 4,0 0.3
(Cuter Rar aand £00
|
2. Pulau Pavung _— — - - ~ 4.8 3C3 - 5.0 0.2
{ Uizra (Yorth) 2400
L ‘ '
3. i Perajen —_— — _— - —_— . _— _—
b 4. Pulan Payuny _— _— _ _ S - — —_—

Barat (West

Se Pailan Paquny Yud and - _— -_— - 4,7 163 - 4,8 0.1
Tizur (Fas t)/(South) rand 400

6. Selat Jaran — - - _— — — — _—

Te Pulau Payung —_— - — —_ - —_— _— —-—
Selatan {South)

8. Pulau Ayan _— —-— — -— _ -— —_— -—

Qe Pulau Banjex — - - - - — - —

10, TOTALS — — - - - 4,6 515 - 4.8 0.2
) 400




Table 2.1.2-3

Dredging Operations Vs Depth of Musi River

Year 1971 - Palexbang to Outer Bar
1 2 > 4 5 ! 7 8 9 10
) Norral Initial Depth after Decth prior |Miintenance Depth actual Derth gilta-
Item Location Type of depth prior |capital initial to annual dredsing after annual tion annual
No. ° soil at to initial |éredring cavital raintenance |cguantities maintenance M
location capital cunntities 3 dredging dredcing yearly and 3
dredging year, 1000 M cost, 1000 M
1. Anbang Luar Tud and - —_ . - 4.5 747 - 4.7 0.2
(Outer Par) sand 350
2. Pulau Payung ¥ud and — —_— —_— - 4.5 129 - 4.7 0.2
Utara (lNorth) sand 350
3 Perajen - - - —_ —_— —_ - —_—
g 4. Pulau Payung -_— _ _ -— - —_ - -
Barat (West)
Se Pulau Payung _— - —_ - -— —_— _— -
Timur (East)/(South)
6. Selat Jaran Sand - — - - 4.6 157 - 4.7 0.1
350
Te Pvlau Payung fud and —-— - — - 1.5 246 - 4.7 n,?
Belatan (South) sand 350
8. Pulau Ayanm — - —_ _— — —_— —-— —
G Pulau 2anjar - — —_ — — —_— —_— .
10, TOTALS - N - - - 4.5 1279 - 4.7 0.2




Dredging Operations

s Lepth of Musi River

Year 1970 - Palembarc to Outer Bar

ON Al

1 2 3 4 5 7 8 9 10
lormal Initial I=oth after Deoth vrior |Mainternance Depth actval Derth silta-
Item Location Tvre of denth prior |capiinal initial to annual dredring after annual | tion annual
No. ca soil at to iritial [dredrirg canital maintenance |quantities naintenance M
Jocation capital aucntities 3 dred:sirg dredging yearly and 3
dredring yecr, 1000 M cost, 1000 M
1. Ambang Luar i and —_— -— —_ - 4.3 5G3 - 4.5 0.2
(Cuter 3Bar) sand 250
2. Pvloyu FPoiung Yud and _ —_ _ - 4.3 242 - 4.5 0,2
Ttara {North) gnrd 350
!
3. 1 Ferajen —-— - _— —_— _— _— _— —
w
~ 4. Pulau Payunsg _— - - — - _— - -_—
Barat (West)
|
Se Pulau FPayuns - — - —_— - —-— - _—
Tizur (223t)/(South)
6, Selat Jaran — - - - - — _— _—
T Pulzu Fayung Fud and —_— — - - 4.4 143 - 2.5 c.1
Selatan (South) serd " 350
8. Pulau Ayam -— — - _— - — - -—
9. Pulau Banjar -— - - - - — _ _—
10, TCTALS - - - - - 4.3 893 -~ 4.5 0.2
350




Table 2.1.2-3

Dredging Operations Vs Depth of Musi River

Year 1962 - Palembang to Outer Bar
1 2 3 4 p) 6 T 8 9 10
Yormal Initial Deoth after Devth vrior laintenance Depth actual | Derth silta-
Itenm Location Type of devth prior |jcipital initial to annual dredging after annual tion annual
No. soil at to initial |d-edring cavital maintenance |quantities maintenance M
location capital guantities 3 dredging dredging yearly and 3
dredsing y ar, 1000 M cost, 1000 M
1. Ambang Luar Mad and _— - - - 4.3 105 - 4.4 0.1
(Outer Bar) sand 300
2. Pulan Payung Mud and - - -_— - 4,2 144 - 4,3 0.1
Utara (Yorth) sand 300
Je Perajen _ _ _
w
N4, Pulau Payung - —-— -_ - — — _ -
Barat (West)
Se Pulau Payunsg _ _ B
Tizur (East)/(South) - - - - - -
6. Selat Jaran - - - - - . - -—
Ts Pulau Payung M.d and —_ - - - 4.3 157 - 4.4 0.1
Selatan (South) sani ‘ 300
8. Pulau Ayanm .
9. Pulau Banjar __ ___ __
10. TOTALS - - - - - 4.5 406 - 4.4 0.1

300




Dredcing Operaticns Vs D>roth of Musi River
Year 1568 - Palemban: o Quter Dar
kl 2 3 A 5 5 7 8 9 10
Normal initial I2ntl after Icpen toior | Mainterance Depth actual Derth silta-
iten Location Tvre of deoth prior |capiial init 2l to annual dred~irs after annual tion annual
No. s0il =2t to initial canital rainionance |qgquantities naintenance M
| location capital dredeing dredsing yearly and 3
dredring cost, 1000 M
1. Ambang Luar —_— - - - 4.2 310 - 2.3 0.1
(Cuter Bar) 300
2. Puizu Poyung Mt oand — - — - 04,2 229 - 4.3 0.1
Utara (Yorth) gand 300
e Perajen —_ — - —-— — - - -
>
w4, Pulau Payung s d — - - - 4.3 250 - 4.4 n,1
Barat (West) sond 300
Se Pulau Payuneg ___ . __ . . . o __
Tizur (Fast)/{Scuth)
6. Selat Jaran Cand — - - - 4.3 513 - 4.6 n.z
300
Te Pulau Payung . . L . . . — .
Se1latan (South)
8, Pulau Ayam — — - - - - - -
9. Pulau Banjar - - - - - - - -
10, TOTALS - - - - - 4.2 1704 - 4.3 0.1
300




Table 2.1.2-3

Dredging Operations Vs Depth of Musi River

Yeaxr 1967 - Palembrang to Outer Bar
1 2 3 4 5 £ 7 8 9 10
Tormal Initia Tepth after Lepth prior | Maintenance Depth actual | Derth silta~
Ttem Locatio Type of depth pricr |rapital initial to annual dredzing after annual | tion annual
No. catlon soil a$ to initial |fredring carital maintenance |quantities maintenance M
location capital cuantities 3 dredging dredging yearly and 3
dredging year, 10C0 M cost, 1000 M
1. Apvang Luar Fuvd and —-— - - - 4.2 225 - 4.3 0.1
(Outer Rar) sand 300
2. Pulau Payung — —_ _— — — —_— —— —_—
tara (North)
3. Perajen - - - - - 4,2 62 - 4,3 0.1
300
g 4. Pulau Payung Mud and — - —_— - 4.2 101 - 4.3 0.1
Barat (West) sand 200
Se Pulau Payung —_ - - — - 4,2 135 - 4.3 0.1
Timur (East)/(South) 300
6. Selat Jaran Sand — — — - 4.2 184 - 4.3 0.1
200
Te fulau Payung — - -— - - -— _— _
Selatan (South)
8. Pulau Ayam . .
9. Pulau Banjar - - —_ — _— —_ _— —_
10. TOTALS — - - - - 8.2 707 - 4.3 0.1

300




2.1.2-3

Dredging Operaticns Vs Depth of Musi River
Yoaxr 1906 - Palenmbana to Outer Bar
1 2 3 4 5 s 7 8 9 10
Jlormal Initinl Dopih after eoth vrior |}Maintenance Denth actual Derth gilta~
tem Location Twpe of depth prior |canpitnl initial to annual dredsins after annual tion annual
Oe eoil at to initial éredring canital malntenance | guantities maintcnance M
location capital quartities 3 dredzing dredring yearly ~nd
dredging ¥year, 1000 M cost, 10CO M
1. Amdang Luar Fud and _— — —_— - 4.1 17¢ - 4.2 0.1
(Cuter Bar) sand 300
2. Pulau Poayung lud and —_ —-— _— - 4,2 79 - 4.2 (6}
Utara (Yorth) sand 300
5. Perajen Sand - -- - - 4.1 87 - 0.1
700
511 4. Pulau Pavung —_— — — — — _ — —
Barat (West)
Se Pulan Payune — -— _— _— —_— —_ — —
Tizur (Fast)/{South)
6. Salat Jaran -— - _ _— — _— _— —_—
7. Pulav Payung _— —_ . _— — —_ _ -_—
Selatan {Scuth)
8. Pulau Ayanm -— — - _— -— _ — —
9. Pulau Banjar —_ — —_— — _— _— ___ _
10, TOTALS - - - - - 4.1 342 - 4.2 0.1
200




Table 2.1.2-4

Summary Maintenance Dred

ging Operations

1966"‘19 75 I-’Z‘Jsi E‘li‘jcr - Palerfbang tO Outer Bar
1 2 3 4 5 6 7 a q 10 11 12 13
s Totals
tem 1966 1967 068 1969 1970 1971 1972 1973 1974 197¢ }S ;,e?_
Xo. Location :
ATNTIIANCE DRODGING IN 1000 T'13
Rl ‘f‘
1 Ambane luar 176 225 310 105 508 747 A44 416 160 125 3,21
(Cuter 7mar)
— — 1°7
2. Pulau Payunr Utara 79 _— 225 144 292 129 308 —_— 1,
Yerth) )
3 P ; 87 62 — —_— — — — — 120 120 20
o craien
—_ — _— 7
4. Tuln Pavurne Barat - 101 250 —_— —_— — —
('h"':!’.‘-t)
- 2073 any
g 5. P.,17: Payune Timur —_— 135 _— —_ — —_— 163 460 3
(i#nat)
— ag 4
6, Selat Jaran —_— 184 513 —_— - 157 - —
~— —_— _ EAS
T Pulan bayury Selatan _— —_ — 157 143 245 —
(Smun)
8. ulau Ayam — —_— - — —_— — — — —— )
9, Fulou Ranjar —_— —_— —_— -— — — — —_ —
10 TOTATS RBY YEAR 342 707 1298 406 893% 1278 915 876 280 448 TolA3
- - 5, -5, —
11. Terth before and depth - 4.1 - 4.2 - 4.2 - 4.3 - 4.3 —- 4.5 - j.g . g.? - 5.13. - 2.2
after dredeings (Av) - 4.2 ~ 4.3 - 4.3 - 4.4 - 4.5 - 4.7 - 4. . ; ;




dredging by year and location along with the surveyed

or estimated depth prior to and after dredging.

2.1.2.2 Capital Dredging

Based on surveys of the Musi River made between
1968 and 1975, with all areas requiring dredyginyg having
been surveyed in 1975 by the Dredging Division of PPA, the
following estimates of capital dredeing reguired to dredge
the Musi River to six meters and to cight neters were
developed. |

Summarized bricfly approximotely five million
cubic meters of dredyging was scheduled on the river this
year in order to deepen it to usable six welers and it
will require roughly about 25 million cubic meters of
dredging to permit eight meter (26.2 fecot) navigation on
the river at LWS.

The capital dredaing remiivesant ara civon by
river location, depth of dredging, distence to dump in
the river and distance to dump spoilu, if they arc carried
to sea, in tnis casc Bangka Strait, in Toble VII-2.1.2-5.
The dredging volumes reguired to deepen tho Musi River are
given in graph form vs denth of river in Ficvre VII-2,1.2-2.
The dredyging volumes were developed from igure VII-2.1.2-3,
Longitudinal Profilce of the Talway of Musi River between
Outer Bar and Palecmbang carriced out hy WRRC, Department of
Civil Engincering-ITB for Foreign Techrical Cooperation -
survey and General Planning Project Dopartiaont of
Communications, Dircctorate Genceral of Sca Conmunications,

Drawing Number - L.2.
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2.1.2.3 Maintcnance Dredging

In order to complete the picture on dredging info-
rmation available, Table VII-2.1l.2-6 is presented. Some
of the information is repetitions and other information
contained thereon is not shown elsewhere. Since maintenance
dredging is difficult to assess particulerly for new
capital dredging projects, all of the available inform-
ation is presented.

Maintenance drédging is frequently given as a
percentage of the initial or capital dredging volumes and
for the high scdimentation rivers in Southeast Asia has
bzen known to range upwards of 20 percent to in some cases
£0 percent for decply dredged rivers. Based on the
dredging volumes reported in the Musi River to date,

Table VII-2.1.2-1, an analysis of the dredging operations
was made in which the capital or channel decpening dredging
was separated from the maintenance dredging. In order
that a clearer picture of the maintenance dredging could
be presented the maintenance dredging recquirements which
can be expected with increase in depth of the Musi River
to Palcmbang have been estimated to approximate the

curves set forth in Figurce VII-2.1.2-4, The estimated
capital and maintenance dredging volumes for deepecning

the Musi River are tabulated in Table VII-2.1.2-7. Addit-
ional maintenance dredging analysis is contained in the

next two scctions.

2.1.2.4 HMaintenance Dredging - Ambang Luar - Outer Bar

Since Tables VII-2.1.2-1 present continuous
information of the dredging of the Outer Bar, it was
one of the scctions sclected Zor further analysis.

Using the Outer Bar profile from Figure VII-2.1l.2-3,
Table VII-2.1.2-8, a tablec of offsets was ontained which

62






Table VII-2.1.2-6
Dredging Information Port of Palembang
1966 to 1975

T+em Date from/ Totzl Insitu | Name of Type of
Tioc. to Location Soil dredging dredging Realization Legend
ships

N IR - . : .
L e o § N - ~ - . . -
10. N=2=1975 to DL Trrune Uitavra, P, B47,000 Lru/lonhek Centicn Hon- Danerla ‘
Q_2..1Q75 A <o :
10-4=-1975% roong Telatan, ver Iredrer ’
Outer
3
11. | Polita 1675 750,000 Aru/iortek | Cention Ton- Denerla
. 4 ’\"'/ i N e -
o 1\., ~ T 3
" } per Tred~ar
~ b N ot d ~ S Mias 4 ™ © - ¥ 3 3
17, | Julr 1578 {0 Tior Har, PoParme +5,000,000 147 Pogeider Goction Hon- Ceritz2l
e h e i P o Tl o P FHn - 3
necerter 1975 mat, DJPayung ver Tredmer dredring

Gelofen 4id Eollané
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was in turn used to compute the dredging quantities for
deepening the dredgced cut in the bar which are contained
in the table and plotted graphically in Figure VII-2.1.2-5.

The computation of maintenance dredging percent-
ages and siltation depths are contained in Table VII-2.1.2-9.
The dredging performed per year was obtained from Table
VII-2.1.2-1; the capital dredyging performcd was estimated
incrementally utilizing the dredged depth increases from
Figure VII-2.1,2-5; the maintenance dredging volumes were
then obtained and given as perccntages of the total capital
dredging associated with the depth involved and as a
siltation depth to bc dredged.

The analysis indicates that the average annual
maintenance dredging for a period of eight ycars on the
Outer Bar has been of the order of about 33 percent with

a siltation depth of about 0.4 meters.

2.1.2.5 Maintenance Dredging - Payung Igland

The shoal water in way of Payung Island were also
selected for further anclysis of their maintenance
dredging requirements.

Using the same scurces of information and the same
procedures as outlined in the previous section; dredging
offsets - Table VII-2.)l.2-10, Dredging Volumes - Figure
VII~2.1.2-6 and computations Table VII-2.1.2-11 were
obtained.

A review of Table VII-2.1.2-11 reveals that the
annual maintenance dredying for a period of ten years in
the combined Fast and West Payung Island dredged channels
amounted to about 359 percent of the theoretical capital
dredging volumzs and to a dredged siltation depth of

about 1.24 meters.
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2.1.2.6 Alternate Musi River Dredging Volumes.

The previous dredging volumes were calculated by the
PPS Tcam with excellent assistance and cooperation from the
PPA Dredyging Division. In parallel with the PPS on site team,
an independent calculation of the Musi River dredging volumes
was performed at the contractor Home Office. The following

sections present the alternative dredging volumes.

Method of Determining Dredaginag Volumes.

Given the historical dredging volumes for the Musi
River, Table VII-2.1.2-4, available survey charts and Chart
160-Sungai Musi, the river was divided into sections corres-
ponding to the sections of the river as given in Table VII-
2.1.2-4 which arc indicated in the key Figurz vII-2.1.2-7.

The dredging volumes were then calculated for cach section.

Volume of Material to be Dredaoed.

The various paths which wvere considered to arrive at
the minimum amount o©f dredging required are given in Table
VII-2.1.2-12. The paths are shown in the key Figure VII-
2,1.2-7,

The dredging volumes by path for each meter increment
of depth of river from five to 10 meters are shown summarized
in Table VII-2.1.2-13 for 100 meter wide channels and in
Table VII-2.1.2-14 for 150 meter channels.

Comparison Dredging Volumes.

A comparison of the capital dredg!:g volumes estimated
to be required by the separate analysis ir’iccce that the
estimates madc in the E.G. Frankel, Inc. Home Office are about
20 percent less than those computed at Palembang. Recognizing
that the river dredging may be somewhat less than thought
requirced now PPS will usze the higher local estimetes to insure

a fair comparison in trade off studies.
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TABLE VII-2.1.2-12

DEFINITION OF PATHS A-H
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TABLE VII-2.1.2-13

VOLUME OF

MATERIAL DREDGED FOR

DIFFLRENT CHANNEL PATIS AND DEPTHS

Volume
meters.

is in thousands of cubic
Channel is
pe one hundred meters wide.

assuined to

Depth Path A Path B Path C Path D Patn E Path F Path G Path H
5.0 361 166 361 166 289 94 289 94
6.0 1,407 1,348 1,382 1,322 1,321 1,261 1,296 1,236
7.0 4,976 5,052 4,959 5,036 5,806 4,882 4,789 4,865
€.0 10,613 10,694 10,549 10,630 10,121 10,203 10,657 10,138
9.0 20,059 20,191 19,900 20,031 20,129 20,260 19,969 20,101

10.0 30,979 31,082 30,909 31,611 30,820 31,522 30,749 31,452

Patns A-H are defined elsewhere.



6L

Patn A

6,847
14,221
26,468

40,333

Paths A-H are defined elsewhere.

239
1,913
6,953

14,406
26,¢58

41,044

TABLE VII-2.1.2-14

VOLUME OF

MATERIAL

DREDGE

DIFFERERNT

CiHANNEL raTHS

metoers.,

be one

Path C

505

14,224
26,277

40,290

nundroed

Volume is in thouszan
Channael io
filey

Path D

239
1,876
6,940

14,339
26,463

40,991

1,739
6,658
13,656
26,622

40,158

139
1,690
6,761

13,771
26,812

40,869

Path G Patn H
406 139
1,702 1,653
6,642 6,748
13,589 13,704
26,431 26,622
40,115 40,816



2.1.2.7 Maintenance Dredging Problems

Since it is obviously not possible to dredge 359 percent
in maintcnance dredging on a once a year dredging basis, there
must be something wrong with either the statistics or in their
application to the problem of determining the percentage of

maintenance dredging actually performed.

Speaking of the dredging statistics other Study Teams
have had difficulty in reconsiling the figures and one suggested
as a possilkle solution that the dredged volume figures be dis-
counted by 50 percent. If this were done, it would reduce the
volume of maintenance dredging to 180 percent per year but would
double the cost of the dredging performed. Discounting the
dredged volume statistics, does not appear to be an acceptable
answer because it will badly unballance the price structure of

dredging.

There are several other possible answers to the maintenance
dredging and its apparently high dredging percentages among which

are the following.

l. The dredging may be deeper than the reported depth of
the channel by a substantial margin. Since adequate
pre-dredyging and post~dredging surveys have not been
the general practice, although the dredging division
of PPA is gearing toward accomplishing the necessary
surveys in the near future, the fact remains that
dredging deeper by a meter or more could account for

a substantial reduction in the dredging percentage.

2. Another very good possibility is that the maintenance
dredging is not confined to the limits of the channel
as originally specified but is in fact performing both
capital and maintenance dredging on a much wider
channel. This possibility is supported by several
factors.
a. Except in way of the Outer Bar, which incidently has

a fairly reasonable percentage of maintenance dredging
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the dredged channels are not well defined by
navigational aids and the channels may be substan-

tially wider than designed.

b. €hips navigating the channels do not seem to be
constrained to as tight quarters as a fairly narrow

channcl would normally dictate.

c. The dredged channel may have been unofficially
widencd in carly dredging to be more easily naviga-
ted by the pilots.

d. A review of the survey charts particularly for the
Payung Island channels do not reveal a clearly
defined channels but indicate rather broad irregular
channels and there is a gcod possibility that
substantial dredging may have been performed outside

of the scheduled channels.

c. The possibility also exists that the length of
river covered by the dredyinyg statistics under the
various Payung Island channel sectors was greater in
length that than those parts of the river assumed
to be associated with Payung Island is scaling the

longitudinal profile cf the river.

2.1.2.8 Dredoing Musi River - Conclusions

a. That the primary cause for cxcessive percentages of main-
tenance dredaing in the Musi River particularly in way of Payung
Teland is that a much wider channcl is being céredged than spe-

cificod or approved for dredging.

b In the way of Payung Island, the following information

applics to the Bast and West channels.
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Dredging Dredging Dredging
Volume 6 M Volume 6 M Volume 6 M
100 M channel 150 M channel 200 M channel
Channel 1000 M3 1000 M7 1000 M3
East 359 496 656
West 257 355 471
Both channcls 676 851 1117

Cost of one Vlest 150 M
355/676

tial savings of 47 perc

channels or

tenance dredging costs.

Cost of one West 200 M
471/676 0.
of 30 percent in both ¢

ii.

channels

dredging costs.

iii. Note About the same r

for a dredging depth of

and West channels as exhibited above for

channels.

That

two channels

C.

the water flow rate, through one channel

off Payung Island, would be improved and

Fast & Vest 100 M

0.53 which represents a poten-

channel Vs

ent in both capital and main-

channel Vs Fast & West 100 M
70 which represents a savings

apital and maintenance

volumes hold
the East

atios of dredging
eight meters for

six meter

in lieu of

consequently

should reduce the sediment deposit in the navigable channel.

d. A review of Figure VII-2.1.2

~6 - Dredging Volumes -~ Talways

of f Payunyg Islarnd reveals that the dredging volumes for a six

3

meter channel appecars Lo be cuite reasonable at about 400,000 M

whereas the dredgirg volume for an eight meter channel in the

3

2
~r

area is about 400,000 M™ or a cost

six meter chennel.
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e. Again an inspection of Figure VIJ-2.1.2-3 reveals that
while there appcars to ke sufficient dumpinag ground for spoils
dredged in the river to a depth of six meters throughout the
length of the river and for eight meter spoils upriver of Payung
Island, the eight meter spoils in way of Payung Island could not
be dumped in the river but would have to be carried to sea or

otherwise disposed of inland reclamation projects.

f. That it is difficult if not impossible to determine the
precise amounts of maintenance dredging involved in the Musi River
system and that the maintenance dredging cstimates given in Figure
VII-2.1.2-2 for the river are reasonahle estimates and are satis-

factory for preliminary planning and cost estimating purposes,

2.1.2.9 Dredging Recorrendations - Musi River;

1. That complete pre-dredging and post-dredging surveys be
conducted for all dredging projects so that the Dredging Division
at PPA and at the Harbors and Dredying Division of the Directorate
of Sea Communications will know what dredging has been accomplished
and will be in a better position to determine what the maintenance

dredging requirements actually are.

2. The cne and only drecged channel in way of Payung Island
should be the West channel and it should be made wide enovgh to
satisfy the requirements for the navigation cof the required
number L ships in both directions to and from Palembang. The
East channel should be allowed to scek its normal level unless
it is required for other purposes. In its natural state it

apparently will handle ships with a draft of 4.2 meters at LIS.

3. Additional navigational aids should be installed in the
navigable channels of the river to peri:it ships to navigate with-
in the boundaries of the approved charnnels in order that excessive

dredging may be reduced.
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4, The dredging scheduled for the Musi River should bhe
performed by dredges which have accurate positioning devices
installed aboard such that the dredge master will know with
precision where he is dredging. Estimates indicate that
with accurate positioning of dredging, the amount of dredging
required could be reduced by 50 percent. If the above esti-
mate is true, as it appears to be, and we take as a base the
required dredging; the excess dredging caused by poor posi-
tioning equipment amounts to about 100 percent. Rough cal-
culations indicate that the cost of adequate electronic
positioning devices on State owned dredges would pay for
themselves in less than a three month period.

2.1.3 1Increasing the Flow in the Musi River.

2.1.3.1 General.

The Musi and Upang River Deltas are really one large
delta system with the Musi River being the predominant river
in the system. The Upang River branches eastward off the
Musi just below Kampung Upang about 45 kilometers downriver
from Palembang and approximately 50 kilometers from Bangka
Strait. See Figure VII-2.1.2-1.

The Upang and Musi River Delta is very flat and it
becomes inundated during spring tides and large river dis-
charge periods.

Considerable hydrometric information has been deve-
loped for the delta looking toward establishing the conditions
for the solution of problems connected with navigation, river
training, water supply, irrigation, drainage, coastal protec-
tion etc. Much of this data acquired is suitable for use
in establishing boundary conditions for hydraulic model studies
of the river system.
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Hydromctric measurements consisting of two types of

observations have been developed in surveys of the area.

1. Observations of the water motion which consists essentially
of collecting cdata on the horizontal and vertical water

movement, mainly current velocities and water levels.

2. Chservations of the consequences of water movement which
include bottom configuraticon, scdiment transport and

salinity measurements etc.

/ recent tidal engineering study of the Upang-Musi
Delta reported on river discharges as shown in Table VII-
2.1.3~-1. Table VII-2.1.3-2 contains additional data on the

Musi and Upang River velocities and discharge quantities.

A preliminary review of the data in Tables VII-
2.1.3-1 and 2 reveals that it might be possible to divert
sufficient flow from the Upang River to increase the flow
in the Musi River by about 20 to 25 percent. There is the
further possibility that such an increase in the flow of the
Musi would substantially reduce the maintenance dredging in

the Musi River.

2.1.3.2 Incressing the Flow in the Musi River.

The dredging quantitites in the Musi River at a
depth of six meters appear to be fairly reasonable and
quantities which can ke coped with in an economically
viable dredging program. The validity of the above state-
ment will be kncwn in a few months when the present post
dredging survey of the dredging in the Outer Bar and off
Payung Island is completed and analyzed. However the amounts
of dredging involved in taking the Musi River down to a depth

of eight meters LWS suggests that perhaps meons of reducing
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TABLE VII-2,1,3-1

CHARACTERISTICS OF MUSI AND UPANG RIVERS

MUST UPANG
neaﬁ tide spr{ng tide neap tide spring tide
Qyy (m3/s) 3750 6750 1750 2100
&100a (m3/s) 3350 5000 1875 2000
ebb volume  (m3) 65 . 1051 179 .10 45, 1052 43, 106
flood volume (..°) ¢ 35 . 105 7 121 . 10® 30, 106 2 69 . 108
Q, (md/s) 69 657 176 217
k, - 8, (hr) 1 2,5 L . 25

8@ = maximum discharge

Qo = uplend discharge

1) 12 hours cycle
2) 24 hours cycle

k1 - ¢1 = phase difference horizontal and verical tide

Source : Technicnl Cocperation Projec
Tidal Engincering

Institute of Techrnology - Bandung

Public Vor:c

t

University of Technolosy - Delft

Muffic Projoct TED/H/T6
Technicnl itepsrt - 1974
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TABLE VII~2,1,3-2

ESTUARY DATA AND TBWRS MUST AND UPANG RIVERS

pons 7
Symbol Dimension - " st (7408 29/\50) UPANG (7408 27/28)
V = tidal prism (m>/tidal cycle) 297 -106 110 4 10°
= prism during flood (m3/tidal cycle) 119 p106 L2 »106
Qt 2 runoff during one (m3/tidul cycle) 58 .106 26 -106
tidal cycle
h = water depth m) 8.3 6.2
v = max. current velocity (™/sec.) 1 0.9
_ duriné fiood tide
F,om (veven)? () 0.1 0.11 .\
E = estuary number (1)~ 0.020 °* 0.021
e = -t (1) 0.19 0.2l

\ 4

Source : Investigotions of Thatcher and Harleman as revorted in
Tecrnicil Cooporaticn Uroject

Tidal in-incorine

Institute of Toennclosv of Rundung

Public Voris

Univorveity of Ceehinole -y - Tellt

Luflic Trojzot 1HD/a/15

Tecrmictl Reovert - 1974
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the quantity of dredging in the river should be further
investigated.

It is possible to decrease the amount of dredging
in the Musi River by increasing the discharge flow in the
river. Investigations along this line lead to the conclusion
that the best solution to providing more flow in the Musi
River would be to dam the Upang River as it branches from
the Musi and to control the amount of water flowing into
the Upang River.

It is realized that this is not a simple problem
as the Upang River has many uses including navigation,
drinking water, water for agriculture, drainage etc. How-
ever if the Upang River is dammed at its source and also
dammed close to its mouth sufficient water could be dis-
charged into the river to make it almost a large fresh
water lake which would benefit agriculture in the area
and would reduce the salt intrusion problem at the mouth
of the Upang River as well as provide an increased flow in
the Musi River which should help to reduce both the quan=j
tity of silt deposited and the cost of dredging involved.

The scope of the Palembang Port Study does not war-
rant a study in sufficient depth to fully evaluate a project
such as the one described above which would undoubtedly
require a substantial hydraulic model study as well as a
major environmental impact study in order to fully evaluate

the project.

2.1.4 Navigation and Other System Requirements

Aids to Navigation

The navigational aids on the Musi River have been
reported by all interested parties to be generally satis-
factory and when the current rebuilding and new building
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,program is completed the navigational aids should be satis-
factory. There have been no delays of ships reported to be
caused by a lack of aids to navigation on the Musi River.

Since it is cheaper to install and maintain a few
additional aids to navigation in order to delineate more precise-
ly the channel boundaries and to limit the amount of dredging to
the specifically approved dredged channel widths than to perform
excess channel width dredging, it is recommended that additional

aids to navigation be installed.

Communications

Communications between ships, shipping agents, the Port
Administration and the pilot station have been inadequate due
in large part to inacdequate maintenance of generating equipment
at the pilot station which has resulted in one generator opera-
tion (two generators are inoperative) which has caused the
pilot station to man their cormunication systemn for a very
limited number of hours per day. The generators at the pilot
station should all be quipped with mufflers so that they may
operate in the day time without disturbing the sleeping pilots.
The incoperative generatorec should be repaired as soon as
possible and the communications schedule should be revised to

provide better secrvice.

Pilotgﬁg

Most of the delays to ships entering the Musi River

have been attributed to one of two causes.

a. A shortage of pilots
b. Inoperative or inadequate pilot boats
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The shortage of pilots is in the process of being eli-
minated as the result of a comprehensive pilot training program.

The number of pilot boats is inadequate and the exist-
ing boats are too slow to provide efficient pilot service.
Additional pilot boats have been recommended and one or two

have been approved for acquisition in the near future.
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3.0 CHANNEL DEVELOPMENT
3.1 Alterneative Channel Confiqurations and Associated

Dredginc Quantities

There are basically two routes by which ships of up to
six or eight meters in depth could navigate to the present Port
of Palembang. Cne is the route presently in use which crosses
the Outer Bar of the Musi River and follows the main river chan-
nel about 110 kilometers (60 nautical miles) to Palembang. The
second is an alternative route now under consideration which
would start as the pilot vessel proceed into Banyuasin River,
thence via a canal or channel across Sungsang Peninsula to the
Musi River at Sungsang and then following the regular Musi
River channel to Palembang. The distances from Palembang to
the pilot vessel and to intermediate points via both routes
are given in Table VII-3.1l-1 ang 3.1-1(a) .

The channel to Palerbang via the Outer Bar and the
Musi River has heen in use for many years at a bar depth of
about 4.5 meters. The depth of this route is currently being
dredged and will have an effective depth of six meters LWS
by the end of 1975.

3.1.1 <Channel Configuraticns

The Musi River and Outer Bar channels have until 1975
been 100 meter width channels. As a result of dredging autho-
rized by Pelita II the depth of the channels were increased
to six meterc and the width of the channels was increased to
150 meters. In addition, in order to permit ships with maxi-
mun permissible draft to sail outhound on one tide, the depth
of the Outer Rar channel was lowcred to seven meters LWS thus
providing six meters on the bar several hours after high water
which in turn permits outbound ships to clear the bar on one

tide from Palerbang.
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Table VII-3.1-1

Distance Table for Water Transportation ’

Between the Various Port Alternatives
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Inland Water Transport System - Existing and/or Proposed

Z6

OUTER BAR OB - 17 22 100 110 115
B + M - 17 29 107 117 122
BANYUASIN OB 17 - 39 117 127 132
B + M 17 - 12 90 100 105
SUNGSANG OB 22 39 - 78 88 93
B + M 29 12 - 78 88 93
SUNGATI LAIS OB 100 117 78 - 10 15
B + M 107 90 78 - 10 15
PALEMBANG OB 110 127 88 10 - 5
B + M 117 100 g8 10 -
Canal 107 90 124 10 - 5
BANGKA STRAIT OB 5 22 27 105 115 120
OFFSEORE B + M 5 22 34 112 123 128
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Table VII-3.1-1
Distance Table for Water Transportation

Between the Various Port Alternatives

LAND TRANSPORT SYSTEM - EXISTING AND OR PROPOSED

PALEMBANG Eigh- - 80 88 10 - 5
way ’

PALEMBZANG Rail- - °0 88 15 - 5
road

Jot s : a). OB =~ Route from Musi to Banyuasin River via the Musi River

Outer Bar.

b). B+ M - Route from Musi to Banyuasin River via a Diversion Canal.

c). Canal - Proposed Inland Water Canal-Ranyuasin Basin to Palembang.

d). All distances are in kilometers.




TABLE VII-3.1-1 (a)

DISTANCE TABLE FOR INLAND WATER TRANSPORTATION
SEBALIK CANAL ROUTE
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Palembang
Kertapati

Inland Water Transport System Existing ard/or Proposed
Improvements Barge Route via Sebalik Canal

Banyuasin -

Sungsang
Proposed Canal 4 -

Canal Sebalik
Banyuasin River 42 38 -
Entrance

Canal Sebalik
Sebalik River 47 43 5 -
Entrance

'Selat Jaran

River Junction 67 63 25 20 -

Musi River

Sungai Lais 117 | 113 75 70 50 | 25 -
Palemba. « 1271 123 85 80 60 35 10
Kertapati 132§ 129 a0 85 65 40 15
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The present configuration of the Musi River Outer Bar
channel and the configuration of the Musi River dredged por-
tions of the channel are approximately as shown in Figure
VII-3.1.1-1 along with the proposed configuration if the
channel is deepened to eight meters.

3.1.2 Dredging Quantities

The dredging quantities for the Musi River system are
given in Section VII-2.1.2, those for the Banyuasin River are
in Section VII-3.3 and those for a Banyuasin-Musi River con-
necting channel across Sungsang Peninsula are in Section
VII-3.2.

3.2 Feasibility of Canal Connecting The Musi and

Banyuasin Rivers

From a tecinical view point it is feasible to dredge
and maintain a ship channel across the Sungsang Peninsula as
indicated in Figure VII-3.2-1. The recal criteria for deter-
mining whether or not to dredge such a channel must rest with
its economic viability.

Figure VITI-3.2-2 is a cross section of the proposed
canal one side of which depicts a typical eight meter channel
and the other half a six meter channel.

The dredging volumes required to initially dredge and

to maintain the channels are shown in Figure VII-3,2-3,

3.2.1 Palembang to Banvuasin via the Sebalik Canal

3.2.1.1 Survey of sebalik Canal Route

Purpose of trip to evaluate the inland waterway route
from Palembang to Banyuasin via:
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Waterwvay Distance KM,

a. The Musi River 35 KM
b. The Sclat Jaran River 25 KM
c. The Sebalik River 20 KM
d. The Sebalik Canal 5 KM.
e. The Banyuasin River 42 KM
Total distance 127 KM

To determine its suitability as a primary inland waterway
route for barges and other inlané vessels should Banyuasin
become an international seaport for the Province of South

Sumatra and surrounding area.

The survey vessels left Palembang at 08:30 and arrived
off the entrance of the Selat Jaran River where soundings were
taken at regular intervals for the next 45 kilometers until
the entrance to the Sebalik Canal was reached.

The Sebalik Canal is about 20 meters in width, its
banks have tumblcd down into the canal over a period of years
and close to its banks the canal is considered to be foul
ground with a nurker of obstructions such as toppled tree
trunks and roots etc. The center of the canal is safe for
navigaticn and the depths measured were in the center of the

canal was quite satisfactory.

Upon entering the Banyuasin River from the Sebalik
River a course of about 270° was maintained and a cross sec-
tion of the Ranyuasin River at the canal was obtained.

The principal data for the survey trip is contained
in Table VIT-2.2.1-1, the tide corrections were made from Table

VII-3.2.1-2 and the route surveyed is shown on Figure VII-3.2.1-1.

3.2.1.2 Conclusicns Schalik Canal Route.

l. The distance Letween Palembang and Banyuasin via the
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TABLE VII-3,2,1-1

SUT. ¥ DATA - TRIP PALEMBANG TO CANAL SEBALIK.

08:30 Departed Boom Baru
09:25 Arrived Entrance Selat Jaran River to Canal Sebalik.

Time Sounding Depth Depth

No. Measured  14iS Location and/or Comments

0929 1 6 4.2 River entrance South side

0933 2 4.5 River entrance North side
Outside of channel

0935 3 6 4,2 Note - all depth measurements

0937 4 8 6.2 by lead line.

0939 5 12 10.2

0940 6 13 11.2

0943 7 11 9.2

0946 8 9.5 7.7

0951 9 11 9.2

0957 10 11 9.2

1002 11 10 8.2 40 KM mark.

1005 12 10 8.2

1010 13 9 7.2 45 KM mark

1015 14 7.2

1020 15 10 8.2

1025 16 13 11.2

1030 17 9.5 7.7

1033 - -~ -- Off Gulanpao Kecil

1035 18 13 11.3

1040 19 12.5 10.8

1045 20 9 7.3

1050 21 11 9.3

1052 - - -- Entering Sebalik River

1055 22 10 8.3

11¢c0 23 10 8.3

1105 24 10 8.3
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Time

1110
1115
1120
1125
1130
1135
1140
1142
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1200
1201
1202
1203
1204
1205
1206
1207
1208

Sounding Depth

Depth

No. Measured LWS

25 16 14.3
26 31 29.3
27 12 10.3
28 9 7.3
29 11 9.3
30 13 11.3
31 17 15.3
32 3 1.3
33 3 1.3
34 3 1.3
35 2 0.3
36 3 1.3

37 3 1.3
38 3 1.3
39 2.5 0.8
40 2.5 0.8
41 2.5 0.8
42 2.0 0.3
43 2.0 0.3
44 2.0 0.3
45 2.25 0.5
46 2.0 0.3
47 2.0 0.3
48 2.0 0.3
49 2.25 0.5
50 2.50 0.8
51 2.25 0.5
52 2,25 0.5
53 2,25 0.5
54 2,25 0.5

102

Loc..*ion_and/or Comments

Off the point about 71 k.
Off 25 KM

Spent 3 minutes fueling

Off entrance to Canal Sebalik.
100 meters from entrance
canal appears to be about

20 meters wide.



Sounding Depth Depth

Time NG . Measured LS Location and/or Comments
1209 55 2.5 0.8

1210 56 2.5 0.8

1211 57 2.5 0.8

1212 58 2.5 0.8 End of canal

1212.5 59 5.5 3.8 Headed directly across Banyu-
1213.3 60 5.0 3.3 asin on a westerly course of
1214 61 7.5 5.8 about 270°,

1215 - - - Stopped one minute.

1216 62 9.75 8.1

1217 63 9.30 7.6

1218 64 7.0 5.3

1219 65 7.0 5.3

1220 66 8.0 6.3

1221 67 8.0 6.3

1222 68 7.0 5.3

1223 69 6.5 4.8

1224 70 6.0 4.3

1225 71 4.5 2.8 About 100 meters from west bank

of Banyuasin River.
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Table VII-3.2.1-2

Tide Table
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Sebalik Canal is 127 KM which is the same distance as
the Musi River - Outer Bar route between the two ports.,
The distance via a canal zcross Sungsang Peninsula from
the same two ports would he 100 KM or 27 KM shorter.

The depth in the Musi, Selat Jaran, Sebalik and Banyua-
sin Rivers between Palemb:sng and Banyuasin will support
four meter draft shipping in their present condition

without dredging.

The Sebalik Canal has a cocntrolling depth of about 0.5
meters at LWS, has about 2.5 to 3.0 meters depth at high
water and 0.5 to 1.0 meter at low water. The average
depth of the canal at LWS is approximately 0.7 meters.

The Sebalik Canal was originally dredged to about 20
meters in width, 4.0 meters deep and it is about 5.0 kilo-
meters long. It is akout €5 percent as long as a canal
across the Sungsang Peninsula from Sungsang to Banyu-

asin would be and would cost considerably less to dredge
to a suitable width and depth for inland water traffic

than would a canal across Sungsang Peninsula,

The dredging volume required to make the Sebalik Canal
44 meters bottom width, four meters deep at LWS is appro-

ximately 1,930,000 M3. Sec Figure VII-3.,2,1-2.

The estimated capital cost of deepening and widening the
present Sebalik Canal to the dimensions given above are
1,930,000 x 1.6 = US$ 3.1 million.

The annual maintenance dredging volumes for the Sebalik
Canal are estimated to be about 10 percent of the under-
water volume of the canal or about 100,000 cubic meters
per year and the annual maintenance cost is estimated to
be about US$ 150, 000.
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3.3 Banyuasin Basin Approach Channel.

There are no recent surveys of the Banyuasin River
entrance channel. Therefore, existing charts Selat Bangka
Chart No.52 and Sungai Musi Chart No. 160, both Indonesian
issue charts, were used to profile the channel entrance for
a first estimate of the dredging volumes involved in deepen-
ing the channel from 11 meters to 15 meters. Figure VII -
3.3-1 is an approximate profile of the Banyuasin River
entrance channel. Using the profile curve the dredging
quantities reguired to be removed to deepen the channel
were computed as indicated in Table VII-3.3-1 for channel
dimensions as set forth in Figure VII-3.3-2.

The results of the computed volumes of capital
dredging for the Banyuasin entrance channel are shown in
graph form on Figure VII-3.3-3 along with estimated minimum
and maximum maintenance dredging requirements for the

dredged channel.

Summarizing, the computed dredging requirements
reveal that approximately eight million cubic meters would
have to be dredged to deepen the channel to 15 rcters (49
feet) and that the maintenance dredging associated with a
15 meters channel is estimated to range from a minimum of
about 1.6 million cubic meters to a maximum of approximately

3.2 million cubic meters per year.

3.4 Dredging Cost - Estimated

In estimating dredging costs it will be assumed that
major capital dredging projects will be performed under con-
tract by private enterprises and that maintenance dredging
will be performed in house by RI Sea Communication dredges.

A summary of dredging costs is shown in Figure

VII-3.4-1 and the sources are indicated by numbers which
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Figure VII-3.3-1
Profile Banyuasin River Entrance

Source: Indonesian Navigational Charts
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Table VII-3.3-1

Capital Dredging Reguiremerts - Deepening Banyuasin Entrarce Channel

Tanjung Api Api to Pilot Station
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Capital Dredging Requirements - Deepening Banyuasin Entrance Channel

Table VII-3.3-1

Tanjung Api Api to Pilot Station

1 2 3 4 5 £ 7 8 a 10
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correspond to the paragraph numbers in Section VII-3.4.1

where the sources and dates are identified.

Based on the cost data accumulated and extrapolating

same to 1976 the most reasonable dredging costs appear to be

the following.

Item Location of Type of Depth of Cost per
No. dredging dredging dredging cubic meter
Rupiahs - US$
1. Musi River Maintenance 6-8 mtrs 500 1.2
2. Outer Bar Capital 6-8 mtrs 500 1.2
Sungsang . -
3. Peninsular Capital 6-8 mtrs 780 1.9
Sungsang . -
4, Peninsular Maintenance 6-8 mtrs 570 1.4
Banyuasin
5. Entrance Capital 15 mtrs 1650 4.0
Channel
Banyuasin :
6. Entrance Maintenance 15 mtrs 1250 3.0
Channel

3.4.1 Dredging Costs and Sources

1.

Dredging Works at Barito River,

Project to dredge river about 14,000 meter long and 200
meter wide to a depth of 6 meter LWS. The dredging volume
was estimated to ke six million M3. The cost of the dredging
contract was approximately US$1l million which'amounts to
about US$1.83 per meter3. Source - The Indonesian Times =

22 August 1975.

Dredging Program Musi River,
The cost of maintenance dredging .on the Musi River has

varied in accordance with Figure VII-3.4-1 - Source -
Palembang Port Administration - Dredging Operation Reports.
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Dredging Division, Palembang Port Administration reports

the cost of cutter head suction dredges with pipeline
discharges is about 900 rupiahs per meter3 in late 1975
and that the current price charged by Sea Communications
Directorate of Harbor and Dredging for maintenance
dredging by dredges such as the Aru and Lombok is 456 Rps/M3.

Dredging VWorks Kahavan River.

Project to dredge river 18 kilometers long, 90 meters
wide and seven meters deep. The dredging volume was
estimated to be 6.4 million M3. The cost of the dredging
contract was about US$ 12.5 million which amounts to
about US$ 1.95 per M3.

Director General of Sea Communications at commissioning
of the hopper dredge Lombok reported on maintenance
dredging volumes and costs as follows :

Year Volume in Cost in Cost per
Million M3 Milliards meter3
—_ Rupiahs
1973 5.2 1.6 306
1974 7.6 2.3 302
1975 9.0 4.0 445

The results are plotted in Figure VII-3.4-1

Reconnaisance survey concerning Palembang Port, Musi River,
and the estuary estimated the dredging cost per meter3 to
be US$ 2.50 for capital dredging in the Outer Bar channel.

Port Kelang, Malayvsia Dredcing Project.

Project to drcdie runy millions of cubic meters of mud and
sand down to a depth of 45 feet (13.7 mcters) and to
transport the spcils a distance of about 11 miles. The
dredging was performed by contract dredgers at a cost of

about US £ 4.00 per M3.
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8. P.T. Nusantara Dredging Company =- Palembang

Inquiries concerning estimated dredging costs for a new
canal across the Sungsang Peninsula about four to six
meter deep and 60 meters wide and for redredging the
Sebalik Canal resulted in the following general quotations.

a. To dredge a canal across the Sungsaug Peninsula

Item Min.cost Max.cost

$ $
‘i, Dredging per cubic meter 1.20 1.40
ii. Clearing of land per M3 0.50 0.50
Total cost per cubic meter 1.70 1.90

b. Maintenance dredging with no land clearing requirements

Item Min.cost, $ Max.cost, $
Dredging per cubic meter 1.20 1.40
3.5 Estimated Channel Develorment Requirements and Costs

‘'ne capital and maintenanc e dredging requirement volumes,
the estimated cost per cubic meter for each type of dredging and
the estimated total development costs for the various channel

dredging projects considered are given in Table VII-3,5-1.

3.5.1 Musi River

It will be noted that the cost per cubic meter for dredging
in the Musi River varies in accordance with the depth to which the
river is to be dredged. The reason for this is the fact that for
the deeper dredging in some instances it is necessary to transport
the spoils a greater distance to find acceptable dumping grounds.
For distances to the nearest spoils areas see Table VII-2.1.2-3.
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ESTIMATED CHA

TABLE V1I-3,5-1

KNEL DEVFILOTNNT REQUIREMEN

TS AND COSTS.

BANYUASTIII AND WUSTI RIVER SYSTRNS

Channel dimersicns Carital [Fsti—ated{ilaintenance Estimated |Estirated| Estimated
—|dredring| capital dredging |maintenance total annual -
Ttem| Channel Description DepthiWidth{Tank |volumes dredg -ing voluimes dredring capital [maintenance Cozrents
slope 3 costs 3 cortg dredring| dredring
HEE | MR Ipario 1000 N7 ) GO80S5 | 1000k Us§ /i costs | costs
US3+1000 US2+1000
1 | Musi River Outer Bar 6 | 150 | 1:10 | 2,500 1.20 330 1.20 3,000 400
2 | Nus!i River Quter B,r 7 150 | 1:10 3,780 1.20 1,100 1.20 4,540 1,310
3 | Musi River O ter Bar 8 | 150 | 1:10 | 7,250 1.20 2,100 1.20 B,700 2,520
4 | Musi River 6 150 | 1:10 3,130 1.20 640 1.20 3,760 770
S | Musi River 7 150 | 1:10 9,460 1.44 2,720 1.44 13,620 3,920
6 | Musi River 8 150 | 1:16 | 18,200 1.44 5,240 1.44 26,200 7,550
7 Banyuasin Rasin Channel 13 150 1:10 2,000 4.00 550 3.00 8,000 1,650 Requires deep
8 | Panruasin Rasin Channel 15 150 | 1:10 6,000 4.00 2,400 3.00 32,000 7,200 water equipment
Sungsans Peninsula
’ > : . . 2
? | Channel (ship) 6 | 150 | 1:10 | 19,250 1.90 .1,930 1.40 36,575 ,700
Sungsang Peninsula .
10 Channel (ship) ¥ 150 | 1:10 | 21,900 1.90 2,190 1.40 41,610 3,070
Sungsang Peninsula . 0
11 Channel (ship) 8 [ 150 | 1:10 | 24,950 1.90 2,500 1.40 47,400 3,500
Sungsang Peninsula .
12 Channol (ship) 6 100 | 1:10 | 15,400 1.90 1,540 1.40 29,260 2,160
Sungsang Peninsula . 290
13 Channel (ship) 6 100 | 1:2 9,240 1.90 920 1.40 17,600 1,29
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TABLE VII-3.5-1

ESTIMATED CHANKNEL DEVEIOPMNMNT REQUIREMENTS AND COSTS

RANYUASTIN AND MUSI RIVER SYSTENS.

Channel dimensions|{Capital |Estimated{Maintenance| Estimated |Estimated |Estimated
dredging| capital dredging |maintenance Total annual
Item| Channel Description Depth{Width|B:ink |volumes |dredging | volumes dredging capital |maintenance Comments
y s.0pe R costs ) costs dredging | dredging
Mtr | Mtr Ratio 1007 M uss/Md 1000 Usj/M2 costs costs
US$+1000 5£+1000
Sungsang Peninsula -
14 Channel (barge) 4 60 | i:2 4,681 1.90 470 1.40 8,500 660
15 Sungsang Peninsula 4 44 | 122 3700 1.90 370 1.40 7,030 520
Channel (barge) = ' : . '
Sungsang Peninsula 1.
16 Chanrel (barge) 4 30 2 2,830 1.90 280 1.40 5,380 390
17 | Sungsang Peninsula 4 | 20)1:2 | 2,226 | 1.90 220 1.40 4,220 310
Channel (barge) * ' ‘ '
Banyuasin to Palembang
18 | Canal (ship & barge) 6 100 | 1:2 |100,000 1.80 5,000 1.40 180,000 7,000

100 M




The following is a summary of costs for dredging the Musi

River.
Dredging cost Cost dif-
Musi River Dredging cost ferential
Depth of Dredging cost except Outer Bar from pre-
channel Outer Bar Outer Bar to Palembang sent 6 mtr,
Meters UsS $- 1000 US $§ 1000 US $ 1000 channel
Capital Dredging us$ 1000
3000 3760 6760 -
4540 13620 18160 11,400
8700 26200 34900 28,140
Maintenance Dredging
400 770 1170
1310 3220 4530
2520 7550 10070

The above capital dredging costs for the Musi River system
from the Outer Bar to Palembang are plotted in graph form in
Figure VII-3.5.1-1. Figure VII-3,5.1-1 indicates that RI, South-
Sumatra and Palembang have an investment of about 6.8 million
dollars in having increased the dA~pth of the Musi River to six
meters; it would require an additional investment of 11.4 million
dollars to deepen the river to seven meters and an added invest-
ment of 28 million dollars to decpen the channc. to eight meters.
Figure VII-3.5.1-2 indicates that the annual maintenance cost
for the Musi River will be about 1.2 million dollars at six
neters, 4.5 million dollars at seven meters and 10 million dollars

at eight meters.

A review of Figures VII-3.5.1-1 anéd 2 clearly indicate that
the most practical and cost effective depth for the Musi River
will be about six meters. Estimates of the dredging volumes and
costs required to cdeepen the Musi River madc by Pertamina have
led to their conclusion that it is financially not viable to

increase the depth of the Musi River beyond six meters.
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3.5.2 Banyuasin Basin Channel

There is a natural Banyuasin River channel of about
11 meters depth at LWS which leads to a 15 meter depth basin
of Tanjung Api-Api. The channel profiie and other data are given
in Section-3.3. The estimated capital cost to dredge this
channel to 15 meters depth at LWS is about 32 million dollars and
the annual maintenance dredging cost will be around 7.2 million
dollars. These figures clearly indicate that it will be very
expensive to deepen the approach channel to Banyuasin and it is
extremely doubtful that this cost could be recuperated in the
operation of a port at Tanjung Api-Api. It is therefore recom-
mended that port considerations on the Banyuasin River be limited
to a 10 meter depth Port.

3.5.3 Sungsang Peninsula Canal

The establishment of a Port at Tanjung Api-Api, Banyuasin
suggests that a ship canal or channel be cut across the Sungsang
Peninsula to provide a 27 mile shorter route from the new port to
Palembang. In addition the canal would provide a safe inside
route for local river traffic to travel from Palembang to the
Port of Banyuasin without having to go seven or eight miles out
into Bangka Strait in order to cross over from one river entrance
to the other.

Calculations of the dredging volumes involved and the
costs of dredging various depths and configurations of canals
across Sungsang Peninsula were made. Figure VII-3.5.3-1 shows
the estimated capital and maintenance costs for a standard 150
meter wide, 1:10 bank slope, ship channel for various depths
of water. Figure VII-3.5,3-1 reveals, as does Table VII-3.5-1,
that the cost of dredging a six meter, 150 meter wide ship canal
will be about 37 million dollars in capital dredging along with
an annual maintenance dredging cost of about 2.7 million dollars.
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Whether a ship goes from the pilot vessel to Palembang via
the Banyuasin River and Sungsang canal or via the Musi River
Outer Bar to Palembang that portion of the Musi River from the

Port of Sungsang to Palembang will be traveled on either route.

As a primary ship channel route to Palembang, the cost
of the Sungsang Peninsula canal should be compared with the cost
of maintaining the Musi River channel from the Outer Bar to
Sungsang.

The following Table compares the cost of developing and
maintaining a 150 meter wide, 6 meter deep ship channel from
the pilot vessel to Sungsang via 1 - the Banyuasin River and
2 - The Musi River.

Capital dredging Maintenance dredging
No. Route cost US $ millions cost US $ millions

1. Banyuasin River 36.58 2.7
and Sungsang
Canal to Sung-

sang

2. Outer Bar and (6.25) 0.4
Musi River to Note this dred=-
Sungsang. ging has already

been accomplished

From the above figures it is ohvious that a Sungsang
Peninsula canal cannot compete with the Cuter Dar Musi River route
to Sungsang and thence upriver to Falembang. The Sungsang canal
route represents a capital investment of 37 million dollars over
the Musi River Outer Bar route since the latter is in existance and
it represents an annual maintenance cost of about 2.7 million more

than the Musi River Outer Bar route.
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While there may be some argument about the cost of dredging
in the canal etc., spoils disposal will be a problem unless pumped
up onto the banks of the canal by pipeline dredges, the fact
remains that the iusi River Outer Bar route is much cheaper than
the Banyuasin- Sungsang canal route. Even if we halve the canal
dredging cost and double the Outer Bar maintenance dredging costs,
the Banyuasin-Sungsang route will cost 20 million more in capital
dredging costs and about 0.8 mi.lion more in maintenance dredging
costs than the Outer Bar-Musi River route. Thus it appears that
the Outer Bar-Musi River route to Palembang should be retained as
the primary ship route and that the Sungsang Peninsula canal should
receive further consideration only as an inland waterway barge and
small vessel canal.

Figure VII-3.5.3-2 is a graph of the capital and main-
tenance costs of karge canals across Sungsang Peninsula. The
capital cost fo a 60 wmeter wide, 4 meter deep canal is about
9.8 millicn cdollars and its maintenance cost will be about O.75
million dollars per year. The financial viability of such a

canal will be discucned in a lateor scction.

3.5.4 Ponvuensin o Palc;banq‘Canal

A report published in 1939, entitled - An Ocean Port for
Palembanrg, suggested that a ship and barge canal of about six
meters depth running directly from the Banyuasin River to Palem-
bang be dredged. The report indicated that the cost of such a

canal had not becn ostimated.

Computations at 1976 estimated costs indicate that a 100
meter wide, siy metor depth canal of about 90 kilometers in length
would cost about 2CC million dellars to-dredge and would have an
annual raintcnance cost of around 80 millicn dollars. It is
obvious that such a canal cannct compate w ith providing a six

meter channcl in the Musi Rivers natural waterway.
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3.5.5 Sungai Lais - Port and Channel Proposal

3.5.5.1 Dredging Quantities - Phase I

The dredging quantitics asscciated with dredging an
approach channel and port basin at Sungai Lais were developed
by using data contained in Figure VII-3.5.5-1 from a 1962 pro-
posal for a second port on Musi River - Source BPP Palenbang
Technical Division. Phase I consists of that part of the pro-

ject requircd to accommodate 1000 metlers of 6 meter wharf.

Dredging guantities from Figure VII-3.5.5~1

. Width Length Depth Quantit
Location t) X ) X 1000 M
Slip 150 400 10 600
Basin 400 600 10 2400
Slope 230
Channel 250 300 6 1350

Total 4580

Dredging cost per M3 for 1976

(includes land clearing) Us$ 1.9
Capital dredging cost " 8,710,000, -
Maintenance dredging volume 3

(assume 10% subierged volume) 315,000 M

3

Maintenance dredging cost per M
must be transported to spoil area Us$ 1.9

" 600,000.~- per year
An alternate and simplified layout for Sungai Lais is

shown in Figure VI1I-3.5.5-2,

3.5.5.2 Land Reclamation Dredging

All of the Fnase I capital dredging volumes will be
used for land rceclamation at the project and should be suf-
ficient to provide fill for about 2,175,000 square meters

or about 220 hectares.
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Sungai Lais Wharf and Bulkhead Costs.

Cost Item US$ 1000
Type I wharf 1000 M @ 8900 8,900

Sheet pier bulkhead and stone revetment 1,000
Total pier and bulkhead cost 9,900 end 1974 prices

or 14,810 end 1976 prices
including 151
physical con-

Conzlusion Sungai Lals. . .
tingencies.

The proposed plan for developing Sungai Lais as a
satellite port for Palembang is a most ambitious and costly
project. The total pier length for the project is about
11,750 meters which is approximately 10 times as much wharf
space as Palembang will require for the next 10 years. Even
if the project were divided into phases, the initial channel
dredging and wharf construction would represent a tremendous
initial capital investment which cannot be justified at this
time. There is a possibility that the property could even-
tually be usel as a marine industrial port development site
but this usage is not forascen in the next 20 years due to
the many excellent marine indnstry sites now existing on the
river below Palembang with six meters depth of water close
to the river which will undoubtedly be used before Sungai
Lais is developed. For comparison purposes the cost of deve-
loping Sungai Lais for Phase I is based on the minimum cost

associated with a 1CCO meter long - 6 meter deep wharf.
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4.0 TECHNICAL ASSESSMENT OF DEVELOPING ALTERNATIVE LOCATIONS
COMPATIRLE WITH THE REQUIREMENTS FOR AN INTERNATIONAL
DEEP DRAFT PORT.

The following sections will review the various alterna-
tives for a Palembang deep draft port and will compare the qua-
litative operational advantages of each scheme and will further
consider the economic feasibility of those alternative consi-

dered to show any promise of becoming viable deep draft ports.

4,1 Comparison - Advantages and Disadvantages of

Alternative Deep Draft Port Sites

In a search for better port facilities for the Province
of South Sumatra various schemes have been devised and consi-
dered for improving and/or modernizing the Port of Palembang.
The primary emphasis has been on providing deeper water so that
more of the world merchant fleet can be accommodated in the port
with a consequent reduction in freight rates in taking Indone-
sia's exports to market.

The schemes for increasing the size and/or capacity of

the Port of Palembang are as follows :

Alternative (1) - Develop a new deep water port on the
Banyuasin River at Tanjung Api-Api.

Alternative (2) - Develop a new deep water port on the lower
Musi River at Sungsang.

Alternative (3) ~ Develop a new port at Sungai Lais on the Musi
River dovnriver from Palembang across from
Pertamina's Plaju Refinery.

Alternative (4) - Develop an offshore terminal in the Banyuasin
River basin.

Alternative (5) - Develop an offshore terminal at Muntok a road-

stecad port on Eangka Island.
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Alternative (6) - Expand the present Palembang Port facilities

by increasing the size of the Port Administra-
tion upland area and deepening the Musi River
approach to the port.

4.1.1. Alternative (1) - Develop a New Deep Draft Port on

the Banyuasin River at Tanjung Api-Api
Site 1 - Outer Bar, Site 2 - Tnner Bar

Advantages - General

1)

4)

The primary advantage of this scheme is its accessibility
to relatively deep water about 10-11 meters and its abi-
lity to handle ships up to about 40,000 DWT.

The port location is about 50 miles closer to the sea
than Palembang thus decreasing a ships running time

to and from the port by about 10 hours.

Ships at a draft up to 35 feet, 10-11 meteré, may enter

Banyuasin without waiting for a tide.

The land use in the area is minimal.

Disadvuniuyes = General

1)

The Tanjung Api-Api site is reported to have a very high
accretion rate of approximately 50 meters per year or the
land is unstable and still growing quite rapidly.

The island developing in the Banyuasin between Tanjung
Api-fpi and the west bank of the river (uncharted on
the published navigational charts) is now quite large
and threatens to choke off the ship manuevering area

in the Banyuasin basin.

While the weathcr conditions at Tanjung Api-Api are

generally favorable, the site is cexposed and there
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4)

5)

6)

7)

8)

9)

10)

11)

12)

will at times be rough weather requiring the services
of two large tugs to dock and undock ships.

The manuevering area in the Banyuasin basin off Tanjung
Api~-Api is rather limited for modern large ship

operations.

The maximum size ships which can use the port would be
about 40,000 DWTS operating at a draft of about 10-11
meters.

The maximum size ships which can use Bangka Straits
are about 40,000 DWTS at a draft of 35 feet.

All cargo destined for Palembang and that city's exports
will have to be transshipped by inland waterways adding
about 127 kilometers to their inland waterways route.

A canal between the Banyuasin and Musi Rivers would be
required to permit river barging Letween Palembang and
Banyuasin without going out into Pangka Straits. If
dredging of the Musi River outer bar is to be avoided
the canal would require a depth of about six meters.

The amount of suitable waterfront land available at
Tanjung Api-Api is rather limited for a new port and

its required maritime supporting industry.

Any land requiring development for the port and its
support will have to he reciaimed frcm existing mangrove

swamps or reclaimed from present marine sites.

The cost of providing a connecting highway between Palem-
bang and Danyuasin will be extremely high as most of the
area betwecn the connected points is underwater or semi-

submerged leands,

The cost of providing a connecting railroad will again

be very hicgh.
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13) The area now has no infrastructure and virtually no
residents. A new kampung, town or city would have to
be constructed at the site complete with all public
offices, business facilities, industrial complexes,
residential areas, recreational areas, highways, roads,
utilities and schools as well as the port facilities.

14) Labor would have to be induced to live and WOrk in

the area.

15) Very little soil and hydraulic investigations have been
undertaken in that area. A substantial investigation pro-
gram must be undertaken prior to any design. All present

cost estimates include therefore a 20% physical contingency.
Comments.

Site I - Outer Port. See Figure 2.3.1-2

The basic structural operational ccncept is to build
a wharf as an offshore port off Tanjung Api-2pi. The faci-
lities would be constructed some 150 meters offshore along
the -10 meter and -6 meter (at LLW) contour lines and con-
nected to the shore by a number of bridges. The site
selectod will permit the wvsiablishing of a 10 merer (32 feet)
port without dredging, and will permit the construction of
some 800 meters of wharf - or 4-5 berths for ocean going
vessels., It will of course be possible to increase the
wharf's capacity for deeper draft ships through dredging.
This site offers similarly the possibility to construct
some 2,000 meters of wharf with an alongside depth of 6

neters at LLW.

Advantages and Disadvantages

Beyond the general advantages and disadvantages

mentioned above - the main disadvantage of this type of
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offshore port - is the limited operational areas available
on the wharf structure self, and that any cargo intended
for longer storage must be moved by truck to storage faci-
lities on shore. This operation becomes more complex with
the introduction of containerization - when most containers
will have to be transported over long distances to or from
the stacking yards on shore - as the limited wharf space
will not permit stacking of many containers. In general
operations become less efficient on offshore facilities
requiring larger amount of equipment and manpower and are
therefore more costly per ton handled. Furthermore long
access bridges are vulnerable and are often damaged by
coasters and fishing vessel at night; any accident on one
of the bridges could close traffic there for many hours
requiring diversion of traffic to the other bridges, thus

congesting the traffic flow system.

Site ITI - Inner Harkor. See Figure 2.3.1-3.

Because of the aforesaid and the higher rate of accre-
tion rcported at Tanjung Api-Api - which could require sub-
stantial yearly dredging - we analyzed an alternative approach.
Accordingly, a 10 meter deep port would be developed some
5 km further south. The basic structural operational concept
at this site is to build the port facilities as a marginal
wharf along the shore. The site selected would require
dredging of a 3 km long approach channcl from the deep water
arca at Taniurg Api-Api to the proposed wharf site, the
dredging alengeicde the proposed wharf together with a turning
circles for 10 meter and 6 meter drafts - a total of some
1.7 million m3. The dredging is in the line of the deep
water channel of the river and little maintenance dredging

should be expected. Yet even with an assumed high yearly
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maintenance dredging of 20% of the volume of capital dredging
the operational advantages and savings to be achieved will

no doubt offset the cost of maintenance dredging.

Advantages.

Further to the general advantages listed afore the
following should be added :

1. The Inner Harbor site offei's more protection from the
sea than the Outer Harbor site.

2. The Inner Harbor site is reported +tc lLiave more stable
river conditions and therefore should not have the rapid
accretion rate attributed to the Outer Harbor site.

3. The proposed construction is to reclaim the area from
the wharf to the shore, thus creating a continuous port
operational area thereby creating overall higher opera-
tional efficiency as compared to that achievable with
the open fishpond system recommended for thé Outer Harbor.
Disadvantaqes.

Further to the general disadvantages listed afore

the following should be mentioned :

1) The overall manuevering space would be limited and deep
draft vessels will have to make use of the turning cir-
cle, assisted by tug boats (which have to be procured

in any case).

Conclusion on Site I - Outer Harkor - Site II - Inner Harbor

The overall development costs for the proposed port
facilities at Banyuasin Tanjung Api-Api are practically
same for both sites, and both sites permit the construction
of similar wharf facilities - 800 meters of 10 meter draft

and 2,000 meters of 6 meter draft. Site I1, however, offers
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considerable promisce of being the overall "low cost" port.

It is therefore proposed that the Inner Harbor be selected

for further analysis.

4.1.2 Alternative (2) - Develon a New Deep Draft Port

on the Lower Musi River at Sungsang.

Advantadges,

1)

3)

The primary advantage of this scheme is its proximity to
relatively cdecp water and its ability to handle ships of
about 18,000 to 20,000 Dwts.

The location is akout 50 miles closer to the sea than
Palembang thus decreasing a ships running time to and
from the port hy about 1C-hours.

Sungsang is a sheltered well protected port.

Disacvantaacs,

1)

3)

4)

The primary disadvantage of this port site is the fact
that, while it is close to relatively deep water, it is
still inside the Muci River Outer Ear which in turn must
be dredged to the port depth desired.

Any area selected for a port in Sungsang will displace

a substantial rumber of residents, now living in the
densely populatea kampong on the waterfront.

The Sungsang River front is reported to be a heavy river

action erosion area,
The deep watcer off Sungsang is now keing filled in by
spoils from dredges.

All cargo destined for Palembang and that cities exports
will have to be transshipped in inland water transport

another CO liilometers.
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6)

7)

8)

9)

10)

The amount of land available at Sungsang is rather limited
for a new port area and its required waterfront supporting

industry.

The cost of providing a connecting highway between Palem-
bang and Sungsang will be very high as most of the area

between the connected points is semi-submerged lands.
The cost of providing a ccanecting railroad will aga‘n
be very high.

The manuevering area off Sungsang in the Mvsi River is

rather limited for modern large ship operations.

Most land required for the port and its supporting
activities will have to be reclaimed from mangrove

swarips.

Comments.

Sungsang in reality cannot be a deep vater port, It

can be approachrd from the sea by ships cither entering the

present Musi River Cuter Bar chennel or by transiting a

Banyuasin-Musi River canal, if one were to be dredged. In

either case the maxinmum feosible depth would probably be

about

5ix meters and the moximum possible depth would be

about eight meters.

Sungsang could ke used as a six meter port and would

require 2bout 50 percent of the drecdging required to main-

tain

a six» meter channel from the Outer Bar to Palembang.

Since Sungsang has always had the same depth of chan-

nel restriction as Palembanag and now hes a six meter depth

as does Palerbang, it secems recasonable to assume that Sung-

sang will not be developed as a competitor of Palembang but

may eventually develop as a satellite port of Palembang.
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4.1.3 Alternative (3) - Develop a MNew Port at Sungai Lais

on the Musi River Downriver from Palembang Across

from Pertamina's Plaju and Sungai Gerong Plants.
See Figure VII-3.5.5-1

Advantaaqes,

1) The only real advantage attributed to this site, which
is close to Palembang, is that it is now unused and is
available for usc without displacing any residents or

-

industry.

2) The land area is now owned by Sea Communications and

is being held in reserve for port development purposes.

Disadvantaacs.

1) From a hydraulics stondpoint this site has many disad-
vanlugen 10 to Lo conwiderced {01 Covelopaent of POL L
faciliticsy It lies dircctly across the !Musi River from
Pertamina's Plaju and Sungai Gerong refineries, which
incidently «re well situated on the deep water of an ebb
tide rcach of the Musi River. Tertamina's location is
almést a sclf scouring scction of the river while the
opposite bank off Sungai Lais with slow movina currents
and settling scedirments is rather shallew and will require
consideralble capital dredging and a substantial amount
of maintenance dredging to maintain a rcasonable depth

of water tlere.

2) While it is true that a port can be constructed at Sungai
Lais with accese to the Musi River, the fact remains that
the cost of annual dredging of the channel leading to

Sungai Lais could be prohibitive.

3) The conliguration of the proposed layout creates as 250
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meter entrance to a much wider basin of 400 + 500 = 900
meters. This will reduce the speed of the incoming
tides thus depositing silt in the port basin, increasing

the amount of maintenance dredging.

4) The land arca is little more than a swamp area and will
require reclamation in order to be useful port develop-
ment land.

5) A complete road system would have to be constructed to
the proposcd site.

6) If the Port Administration were to operate Sungai Lais
in addition to Doom Baru, it would be operating a split
port, which has many disadvantages and added costs
unless it handled separate commodities at each facility.
Cargo for Room Paru would be landed at Sungai Lais and
vice versa and the port would have to trausship consider-
able cargc at its expense, unless it operated under dual
charges in the port which would lead to many unhappy and
disgruntlec shippcrs and freight forwarders and could
result in the port losing instead of gaining cargo.
Shippers arc reluctant to ship cargo into a port where

the cargo handling charges are not known.

Comments.

The Sungai Lais site has many disadvantages, particu-
larly for decp draft port consideration. It would have the
same draft as Palerkang and it would cost the same for dredging

as will Palerbang.

In essence Sungai Lais is a poor substitute for Palem~
bang. Further since there is considerable deep draft water-

front (5-6 mcters) adjacent and downstrecam of Boom Baru which
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can be used to expand the PPA facilities there is little
neced to consider ceveloping alternative 3 - the development
of a deep water port at Sungai Lais.

4.1.4 2lternative (1) - Cevelop an Offshore Tarminal in

the Banvuicin River Basin.

édvangpaes.

1) The port facility if it could be established would have
relatively deep water, about 10-11 meters, with its
access route through either entrance to Bangka Strait.
The southecst secction of Bangla Strait is limited to
vessels of about 10-11 meters.

Disadvantaoce,

1) The primary digadvantage of this scheme is that the port

arca wonla ko ceovorely limitsd and wvould Lo conuccted to

Tanjung Api-Api by a cuauseway.

2) The maxirnum size ships which could use the port would be
about 40,cco pror operating at a draft of about 10-11 me-
ters or ahout the zanc size ships which can use Bangka
Strait.

3) A canal between the Panyuasin and Musi Rivers would be
required to permit river barging hetween Palembang and

Banyuasin withcut going out i..to Bangka Straits.

4) The amount of land at Tanjung Api-Api for a back up and
supporting area for an offshore terminal is rather limited

and its veclamzticn development costs would be high.

5) The cost of providing highway and railroad service to

Tanjung Api-iApi will he very high.

G) The manuevering arca in the Danyuasin Rasin is rather

143



limited for large ship operations and would require a

number of modern powerful tugs.

7) The rate of accretion in the Banyuasin Basin is reportedly
quite high and may choke the proposed site by mangrove
jungle buildup unless substantial naintenance dredging

is performed.

Commo.nt;ﬁs_.

There is insufficient deep water in the Banyuasin Basin
to establish an offshore terminal in the basin without a sub-
stantial amount of dredging being involved. Since Alternative
1l is hasically the same proposal as Alternative 4, except that
the former is a wharf connected to the shore with relatively
short access hridges whereas the latter is an island structure
with a2 single long access bridge and the former is being fur-
ther developced the latter alternctive will be dropped from

further consideration.

4,1.5 Altcrnative (5) - Develop An Offshore Terminal

At Muntok - A Roadstead Port

Advantaycs.

1) The primary advantage of this alternative is that it could
be located in relatively deep water. The term relatively
decp water is used because Bangka Strait is generally con-
sidered to ke limited to ships with draft not exceeding
about 10.7 metecrs (35 feet) althouvgh it is possbile to
enter Bangka Strait from the northwest with ships with

drafts up to 20 mcters (66 feet).

Disadvantacges.

1) Due to the high cost of structvre either floating or fixed
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the size of the installation would have to be severely

limited.

2) While an offshore terminal could bhe economical for the

transshipment of high volumes of bulk cargo from deep draft

ships to feeder barges and vice versa such an installation

would not be considercd feasihble for gencecral cargo except

in very unusual circumntances.

3) Transshipping of high volumes of coal at an offshore ter-

minal would not bhe fecocible using barges and would probably

require a subnecrged slurry pipazline in excess of 30 inches

in diameter with its complicated terminal fittings to
handle upwards of 20 million tons of coal per ycar.

4) The reliability of an offshore terninal, particularly a
floating terminal cannot compare with that of a Zixed

shore attached port facility.

Comments.

Of fshore terninals are nsually devices of last resort
in the develeopront of port facilities and are generally only
developacd for high volumes of bulk, liguid cargoes or other
speclali, nanclcd Ccargces ween nore conventionar sucilities
cannot ke located on svificiently deep water.

Since the depth of water avialable in DBangka Straits
is not dcep enough to peymit the operation of 1C0,000 to
160,000 DT Lulk carco vessels and the fact that there is
deep water in Taerpung Province in the Panjang region almost
equidistant from the Pukit Asam coal ficlds, as from Banyu-
asin, it is clwious that an offshore terminal, particularly
a floating terrinal, cennot compete with a regular terminal
facility in the handling of Bukit Asam coal to deep draft

ships.
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A review of the cargoes which probably would be han-

dled at a deep water Palembang port, do not include large

volumes of either oil or coal. It is apparent that an off-

shore terminal would not be feasible and will not be fur-

ther pursued at this time,

4.1.6 Alternative (6) - Lxpand the Present Palembang Port

Facilities by Incrcasing the Size of the Port's

Operational and Waterfront Arcas and Deepcning

the iusi River Enproach to the Port

Advantages

1)

2)

4)

5)

It utilizes the present infrastructure of the city and

the port of Palembang.

Vhether or not a satellite port is developed down river in
the Banyuasin-Musi River delta area, Palembang will have
to be maintained at about a minimum depth of six meters.
Therefore, additional dredging will not be required to

maintain the new port facilities at a six meter depth.

The cost of adding port facilities at Palembanyg will cost
less than developing new facilities down river. This is
aided by the fact that sufficicnt six meter depth sites
are available down river adjacent to the present Boom

Baru property to more than double its present wharf

length and capacity.

Developing the Port of Palembang would help several of the
principal port users namely Pertamina, Pusri and Kertapati
who are nos using the depth of the Musi River and would

like to operate decper vesscels.,

The present wharfs and warchouscs at Boom Baru are quite
modern and capable of being used as six meter wharfs for

many yvears to come.
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6) There is an acdequate supply of labor available at Palem-
bang and no housing is required for them as in the deve-

lopment of Banyuasin Tanjung Api-Api.

Disadvantaces.

1) It will not he possible to make Palembang a truly deep
water port although it should be [casible to maintain
a depth of at lcast six meters to Palembang.

2) TIf a depth in excess of six meters is to be established,
it will be necessary to lower the gas and oil pipelines,
now between six and seven meters below LLW in the Musi

River.

3) If the depth of the port is incrcased beyornd six meters
extensive capital and maintenance aredging will be
reguircd.

A} The wmaintenonce dredoing on the Musi River from tle ocuter
bar to Palembang will be about one million cubic meters

per year.

Commant .,

The Port of Palembang is the industrial and trading
center of the Province of South Sumatra and has many indus-
trial facilities including Pertamina, Pusri, Kertapati, the
plywoed factory and others which require a port depth of at
siv meters for cfficicent operations. There are also a number
0f cowcellent rarine river front sites with six meters of

water clese Ly. This waterfront preoperty will be dcveloped

as industrial sites in the necoar futurce and the demand for
cargo handling focilitics in thc Palembong arca will increase.
Tt is rcacilv apparent, thereiore, that increasing the
capacity of the Tort of Palembang via alternative 6 appears
attractive, should reccive complete analysis and is further

considered in the following scctions.
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4.1.7 Altcrnative 7 - Banyuasin-Floating Wharf Facility.

Alternative 7 provides for the establishment of a
floating wharf facility anchored in the Banyuasin Basin off
Tanjung Api~-Api in 11 to 15 meters of water. It is assumed
that the floating facility will provide life support for the
stevedores temporarily assigned to the facility. It is fur-
ther assumed that a limited six meter depth pier facility
wi.ll be required in the area to handle inter-island and

local shipping.

Advantages.

1) The deep watcr port terminal would be semi-portable and
could be moved to another site or sold if the project

failed to develop as anticipated.

2) If the six neter port facility were to be built at Banyu-
asin it would provide a base for the building of an infra-
structure and would grecatly assist the development of
the arca.

3) The alternative could handle large ships of up to about
30 to £0,000 Dwts.

4) "The port facility could be placed in operation in iess
time than rcquired for any of the other alternatives
with the pcssible exception of expanding Palembang.

5) The facility would be a seaport harbor and not a river
port many miles from the sca. It would therefore speed
the turn arourd c¢f ships.

6) The facility would be able to house and provide services

for most of the manpower.

Disadvantaaes.

1) The installation is basically a temporary solution to a
problem and if successful the facilities will have to be

replaced eventually by fixed facilitiecs at an added cost.
I 1 A
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2) A floating facility anchored in an open roadstead fair-
way will have some movement. The relative motion be-
tween a ship and a ship could be twice that encountered
between a ship and a wharf, which may effect centainer
but not bulk handling.

3) The port will have the same disadvantages as alternative
(1) insofar as ihe movement of cargo between Banyuasin

and Paleribang.

Comments,

As indicated in Figure VII-2.3.2 there appears to he
insufficient room in the Eanyuasin basin to moor a floating
wharf facility and to have room to manuever large =zhips to
the facility.

4.1.8 Othoer Posaibile Port Sites,

4,1.8.1 Sungal Upang Delta.

Reports ernanating from Woter and Land Resources studies
indicate Lol Lhe deilta of Lhe Jungail Upang has poen under con-
sideration as a site for port expansion for the South Suratra
Delta arca. A review of the available charts indicate the river
entrance is very shallow, less than onc meter depth, for a dis-
tance of abhcut six neuvtical miles, 11 kilometers and that the
river itself is quite shallew. While the river is undouvbtedly
a good inlanc waterway fer small craft, the river entrance is
not suitable for further study as a replacerent possibility

for any part of the Tort of Palcmbang.

4.1.8.2 Perajen.

A study of the Musi River for alternative port sites
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reveals that there are a number of locaticns along both banks
of the Musi River below Palembang where there is adequate
water close to the river bank and where port installations
could be installed at a minimum cost, all cost including
dredging consicered. None of these sites would have com-
munications except by water although there is a highway being
pushed down the right bank of the Musi River to Perajen where
there is a plywcod plant located. The cost of land trans-
portation cown river from Palembang is now and will be for

some time guite expensive,

Perajen offers no real advantage over Palembang other
than that it is about 22 kilometers nearer the sea. While it
has excellent marine industrial sites available its lack of
infrastructure precludes its use as a general cargo port for

the Palembang arca at this time.

4.2 Development Factors.

4,2.1 Port Pair Depths.

In evaluating the planning factors for poit facilities
it is useful to cxamire the depths of the ports principal
trading partners. The Indonesian Archipelago extends about
3,000 miles east and west and about 1,200 miles north and
south., The distances heotween the interisland dorestic ports
are sufficiently large under normal conditions to justify
the use of fairly large ships. However the use of large
ships is a functic.. =7 *ho amount of cargo to be shipped
within a c¢iven time frame and the available depth of the

trading ports.

This scction discusses the data availahle on Indo-

nesian ports and while the data may not bLic complete it is
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suitable for general comparison purposes. Table VITI-4.2.1-1
is a summary of Indonesian port data compiled primarily from
Djakarta Lloyd sources. Table VII-4.2.1-2 is a listing of
the Indonesian ports by Maritime District, class of port

and depth of port.

An analysis of Table VII-4.2.1-2 indicates that as a
six metar port Palcrhono hac a depth equal to or greater
than a majority of its Indonesian port pairs, particularly

if the major oil exporting ports are elimineted.

Since Palembang is a major industrial center, has a
port depth cqual to or grcater than most of its trading
partners, has excellent marine sites for industrial expan-
sion and given that the cconomy of South Sumatra will con-
tinue to develop, it may be concluded that Lhere will always

be a requirement for major port facilities ot Palcmbang.

4,2.2 raffic Cornnhcity - PMuci Riveor

——— e 2 b ——

Concern has been voiced in some quartcrs about the
capacity of the Musi River to absorb more traffic and as
to whether or not the river could handle the shipping fore-

cast for the next 15 to 20 vears,

I large percnntage c¢f the inteor-islernd fleet has an
operating draft of just under six meters. When the control-
ing depth to the port was 4.5 meters all of these ships had
to wait for high water in order to navigate the river. This
caused considerable grouping of the ships tryving to ceme up
the river all at the same time. Now that the river has been
dredged to six neters, most of the six reter draft veesels
will be anle to navigate the river at any stage of the tide
and the fleeting of the ships waiting for high water should
greatly diminish. This will mcan that only those ships

drawing well in exceces of six meters will have to wait for
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Summary Indon<sian Port Data

Tanle VII-4.2.1-1

Class {Depth Port Depth !Tyic Port | Distance Berths |Godowns MHE Repair | Port
Item . .
No Name of Port of anchorage Port tarbor frem sea § length per No. |[faci- ([Status Remarks
. e~ . 2 A s
Port channel :roadstead K. & depth| 1000 M€ lunits llities
Mtr Mtr i
FIRST MARITIME DISTHICT
8
Belawan 1 7 CD llarbor 12 2?% 71.3 52 M.R. [CE + I
Sabang 2 27 - 41 8 larbor - 460 N.D. 3 M.R. | Frece
8 Port
3 Lho¥x Secumawe 3 10 - 20 - Roadstead - 22 0.4 0] 0] G.E.
3
4 Fangkalan Susu 3 N.D. 6 Roadstead - - N.D. 4 DD +R.! C.O.
. 1.B. 750
s Sibolga 3 6 - 14 - Roadstecad - 130 0.6 1 o G.E.
1.2
. SECOND MARITIME DISTRICT
NS,
N1 Dumai 3 17.5 + 17.5 Harbor - 3 piers 4.9 2 0 IGE +CO
11-17.5
2 Teluk Bayur/Padang 2 N.D. N.D. JHarbor - 426 7.7 7 DD + R G.E.
6.5 - 8 150
3 Sungai Pakning 3 26 - Roadstead - 2 piers N.D. 0 0] c.0.
14.5
4 Selat Panjang 3 N.D. N.D. |iiarbor - 31 0 0 M.R. | G.E.
5
-5 Tanjung Uban 3 - 13 ilarbor - 1 0P + N.D. 0 o) G.E. +
600 oT
10 - 13
6 Batam 1 12 - 14 14 [Harbor 1 4 piers 50 50 0 Under con-
1000-12 struvctien
) THIRD MARITIME DISTHICT .
1 Tanjung Priok 1 - 10 Harbox - 5736 197 161 DD + RGE + I
N 4 -9 10,000
T2 Palembang 2 - 6.0 |River 1386 5.0 21 [PpD+ RPE + I
-4 -
4 5 8 200
3
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anle VII-4.2.1-1

Summary Indonc

Item
to.

Name of Port

Depth Port
anchorage

Status

Port

\D

10
11

T 12
13

14

15

THIRAD MARITIME

Ceribon

Fangkal Pinang

Pentianak

Cilacap

L)

. ‘Pe Port
Fort itarbor
annel roxdstead

tr

.0 Harber

4 iarbor
1.2 Roadstead
.2 River

9 ifarber

- teadstead

N.D. [{iarbor

0.4 Roadstead
- loadstead
2 lcadstead

'
3 lcacdstead

.3 cadstead

o]

See note 8

Banyuwangi

'—l
[
[}

7.5 f{iarbor

0.5 - 3 ﬁoadstead

GE + I




Tabig Vii-4.2.1-1
Summary Indconesian Port Data
(contd)
Class |Depth Por# Depth |Tyrpe Pert| Distance Berths |Godowns MHE Repair | Port
Item . - "
K Rame of Port of anchorage Port Harbor from sea | length per No. faci- |[Status Remarks
NO . , 2 . ., .
Port channel |(roadstead Km. & depth} 1000 M€ jlunits |lities
My Mtr
FOURTH MARITIME DISTRICT (font'd)
3 Kupang 2 15 - 20 30 itlarbor - 28.5 1.0 0 o G.E.
8.5
4 Semarang 2 M.B. - Roadstead - 29¢4 6.5 11 DD + R | G.E.
5.5 2.5-5.5 150
Armpenan/Lembar 8 8 Roadstead 3.2 ALO 0.53 (e} G.E
Eenoa 5.5 5.5 tiarbor - 120 2.2 0 (e} .
5.5
Panarukan 20 - Roadstead - ALO N.D. 0 G.E.
e Probolinggo 12 1.6 Roadstead 2 ALO N.D. 1 0 G.E.
> 1.2
9 Meneng - 12-15 - Roadstead - 50 1.0 0 0] N.D.
12-15
FIFTH MARITIME DISTHICT
1 Bandjarmasin 2 Roadstead 2.5 tlarbor - 559 8.0 1 M.R. G.E G.FE
' 5 - 11
2 Balikpapan 2 7.5 9.2 ilarbor - 6 piers 1.6 o] M.R. G.E. G.E.
9 - 11
3 Samarinda 2 - 3.3 River 60 228 3.4 N.D. PD + R G.E G.E.
0.3-1.5 175
4 Tarakan 2 - 3.1-10.3 [Harbor - 220 0.4 1 M.R. G.E. G.E.
, 4.5-10
SIXTH MARITIME DISTHICT
1 Ujung Pandang 2 .
, (Makasar)




Summar Fort Data
o~ FRERY
Sonta)

Item Class |Depth Port¢ Denth |Type Port| Distance Eerths |Godowns MHE Repair | Port
t‘oh Name of Port of anchorage Pert Ilarcor ircn sea | length Eor RNo. |faci- |[Status Remarks
e Port charael !rozdstead Xa. & depth| 1000 M lunits {lities

Mtr Mo
SINTI MARITIME DISTHICT (i nt'q)
2 Denggala 3 15 15 Hocdstead - B 11 5.2 1 0 G.E.
SEVINTHE MARITINE DIGTRICT
1 Manado / Bitung 3 9 9 tiarbor - 5.9 13.4 5 M.R. G.E.
5-29 :
- EIGHTH MARITIME DISilIRICT
[
SO} Ambon 2 Very deep [Very dee;r{ Rcadstead - 297 6.8 5 M.R. G.E.
2 - 12
2 Sorong 3 50 30 larbor - 189 + 3.0 0 DD + R G.E.
8 - 15 600
NINTH MARITIME DISTHICT
1 Jayapura 3 13.8 9 ' 3388 5.2 1 0 GI + F
5§ -9
'
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Table VII-4.2.1-1

Summary Indonesian Port Data

(contd)

ICENTIFICATION OF SYMBOLS USED AND OTHER CCOMMENTS - SUMMARY INDONESIAN PORT DATA

l. M.H.E. - Mechanical handling units which includes
fixed, mobile, and floatinc cranes; conveyors
and other mechenical lifting equipment such
as forklifts.

2. Depths -~ All depths are assumed to be LWS unless
ctherwise indicated.

3. C.D. - Subject to constant dredging.

4. A.L.O. - Available lighters only.

5. M.R. - Minor repairs.

6. GE + I - General exports + imports.

7. C.O. - Crude o0il loading station.

8. Jambi ~ A river port 200 M wide in rainy season and 50 M wide in dry season.
9. N.D. - No data available.

10. M.B. - Mooring buoy.

11. DD + R - Dry dock and repair facilities - capacity.
12. O.T. - 0il Transshipment.
13. O.P. - 0il Piers.

14. T.O.E. - Tin ore export (export and import Belitung only
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the higher high water as some of the intermediate draft ships
will be able to sail upstream on the lower high water. Given
that about 50 percent of the ships which waited for high water,
when the river depth was 4.5 meters, will be able to navigate
the river at 6.0 meters without waiting for high water; the
traffic capacity of the river could be doubled without a sig-

nificant incrccsc in the traffic density.

The present total volume of cargo moving on the Musi
River is about 7.8 million tons in approximately 3,0C0 ship
calls at the port. The volume of cargo will increase to
about 11 millicn tcns by 1985 ond 14.2 million tons by 1985
and will be carricd in not more than 4500 ships in 1985 and
5500 ships in 1995. The total volure of ships forecast for
1995 will thercfore be about 550C assuming the same size
distributiocn as at present. If we assume that the average
increcase in tons carricd per vessel will he about 10 percent
the total of vessels calling at Palermbang in 1995 would be
abcut 5000 with less than 6000 ships per vear by 2000. This
should not cause significant traffic probklems on the river
although scme traffic control may be required on parts of

the river.

Capacity on Qthox River Systems.

The predicted traffic on the Musi River for the year
2000 will be lecss than 20 millicen tons. The Rhine River in
Eurcope carvies in cxcess cof 200 million tons with a control-
ing depth of abcut cight to nine meters. It is estimated
that the Musi River could carry up to about 100 million tons
of cargo if reguired without euxcecding acceptable safety

standards of navigaticn on the river.
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4.2.3 Containcr Ship Services.

4.2.3.1 Primary Container Ship Services.

The major containcr ships cerving Southeast Asia and
scheduled into the Ports of Singapore, Port Kelang and Penang
arc listed in Table VII-4.2.3-1, along with their principal
characteristics. The souices for the above gata were the

Straits Tiwes end Lloyd's Register of Hhips,

There are 46 full cortainer ships listed as serving
Southeast Asia. vhile the listing is undoubtedly not corm-
plete, it is representative of the types and sizes of con-
tainer chips which will be serving Southcast Asia and the

rest of the maritine world for scre time to come.

Table VII-4.2,.3-2 is a sumary of the major charac-
teristics of the full container shipeg scrving the Straits
arca. It wes Jooignld Lo LIghIlghl Uhe siaze, lengenr and
draft of the new large and fast third coneration container
ships. The table also containg o svnreary of container ship
draft reduircnents Tt should Lo noted that all container

ships cen operate in 45-foot charncls, 53 percent in 40-foot
channels and 24 povernt f- OTe oot Ghiiapels.

Since rhere ore enlve a fow of the major world ports
with water depths of 45 feet, and with dim prospects for
decper ports in the futurc, cucept for off-shore installations,
it is highly unlikely that the draft of container ships will

j ot > & s 5-1 1annels.
exceed 43 feet in crder that they may use 45-foot channels

Lt the present tine about the only Indonesian port
having the rececsary draft of approximately 14 metcrs (45 feet)
and lyirg abrcost of the main cxsress container shipping
routes From Furope to the Far Fast and from the United States

: . . ST LA NP ) 1) cyeed- Pesd iz
vwost coast via Henglkong to the Straits in Southeast fsia 1

159



Major Cecntainershins Servin: Southeast
o ) IN

NS e gy v g oy - R I
Singavore, IDort oalona

09T

tem| Ship's Name Type* oW ' Creoss | Lerngth avimum Srceed Power
Yo. ' I Ponnace | Drafe (xts) (SHP)
1 Livarpecl Bay C3 27,777 59,838 | o5Q! 2219 26 81,132
2 bonuv01 Cs5 £2,1290 5£,C00 9.aG! i2'9" 26.5 83,000
3 ;o 1o Ex CSS 35,700 58,457 595'8" 39's5" 26 81,132
CSs <5,808 52,440 a7t 12'3-3/4" | 26.5 81,100
5 Brome C35 12,224 57,3235 9.41'g" 206" 2¢ 81,100
6 tiambu CS3 2,124 58,8328 9.i3'7" J3atd-1/2" 1 26 81,132
7 Tco=vo Bavy Css 7,777 58,859 950" 42'a" 26 81,132
3 Kitano i CSs 35,200 51,159 856 '4" 394" - 26.25 60,000
9 Czaka Bay CS3 47,700 58,900 a49'10" | 42'9" 27.5 81,120
10 Cardican Eay C3s 47,770 59,850 S49'11" | 42'9" 27.5 81,120
1r Jutliandia Css 39,720 <9,€30 9¢0! 37" 26 78,600
12 Neodllovd Delft CSsS 42,900 57,500 911'38*" 39'e" 27 81,100
i3 Selandia Css 34,CC0 49,£90 900" 37! 26 78,500
14 Zinon CSs 34,417 50,€05 gp2'11" | 38° 26 78,500
15 Nculloyd Dejima| .CSS 42,900 57.200 941'8" 39'e" 27 81,100
16 Tovama Css 34,905 52,176 gp2'g" 36'3" 26.5 78,600
17 XKorrigan CSss 49,7C0 54,600 94610 | 427" 26.5 88,000
is r“zdelina CSS 17,400 13,898 537'6" 30'4-3/4" | 19 18,000
19. Nipponica Css 24,200 25,860 682'10" | 34*10" 23.5 38,000
20 Mediterranea CSs 24,200 25,860 682'10" [-34'10" 23.5 38,000
21. President John-
scn Css 14,244 13,265 563'8" 31'7-1/2" | 20 19,250
22 President o B
Madison CSsS 12,440 7,924 491'7" 29'4-7/8" | 16.5 9,350
23 Prusident Tyler| CSS 14,244 13,265 563'8" 31'7-1/2" | 20 19,250
24 President
Lincoln CsS 14,244 13,265 563'8" 31*7-1/2"§| 20 19,250
25 Fairland FCs 7,865 9,014 450°'1" 25'1" 16 6,500
26 Becaurcgard FCS 7,865 9,016 450'1" 25°'1" 16 6,500
27 Alcrican Ming CSS 22,224 18,764 700'6" 32'1-1/2"| 21.5 27,300
28. American Mist CSsSs 22,224 18,764 700'6" 32'1-1/2"| 21.5 27,300
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Tan. 2 VI .2.3-1
\C oY)
Item | Shiip's Narme iT";e* DWT i Gress Leongth i slaXinaux iSceead Power |
No. 1 . Tonnaze i Draft  |(its) (szp) |
i

23 fmerican Legion | .CSS {22,225 | 18,764 7CCTSM f 327i-1/8") 21.5 | 27,300
30 AN@rican Astro Css 20,574 12,876 700'6" 52'1-1/2" 22 | 27,300
21 snerican

Liborty Czs 21,275 13,376 700'e" S2ZYi-1/8" ) 21.5 26,000
32 solbourne '

Bxrress Css £2,224 57,533 941'g" 32r'g" 26.5 81,000
33 Presidant

Tilnore CZ5 14,240 12,2450 563'3" JL'7-1/2" 1 20 ! 19,250
32 Medra r'Cs 2,592 4,766 371'0" | 23ven 12.25 2,700
35 Fewlcon Bav Css £7,777 58,289 gzQ! 42¢ton 26 81,132
34 smzxicen Main Css 22,224 18,704 7G0'6" 32'1-1/2"{ 22 27,300
27 by Archer | CZs 22,7024 12,704 70Q'e" I2vi-1/2v | 22 27,300
3€ Yedsorica C33 24,200 25,800 GE2'10" | 24i'1Q"™ 23.°F 38,000
39 agrican Lancer | CSs 22,220 18,700 700''6" 32'"=1/2"1| 22 27,300
<) fmorican Lvax Cs= 22,220 18.700 700'6" 32'1-1/2" | 22 27,300
&1 American

Ecuarius Css 22,220 12,700 700'e" 32'1-1/2" ¢ 22 27,300
42 Kamakura Maru Css 35,200 51,159 856 t4" 394 26 81,132
413 Gatcrayr City FCS 7,735 5,006 451" 2571 16 6,600
44 Lslan Line FSs 5,160 2,523 319'1Q" ;214" 11.25 2,700
45 Yamzatemi Maru rss 4,797 2,902 326 ™ 21'5" 14.5 5,000
46 Southern Union ¥5S 4,797 2,562 325! 215" 1 14.5 5,000

*Legend - Ship Ty»e ~

- Containersh p Service
- Feeder Cont iiner Service
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SUMMARY

OF (HARACTERISTICS

Iten Type of Containership CWT Capacity Loengon oL shi prale !
0. (Avérage in Tons) (Average in Foe o ol { Jwners and Trade
1 Large Fast tThird ; Jvaor | @ c&panase - sSincasore
Generation Ships 47,3900 930 + pooa2! 3 i 26+ lurone - Far Last
2 Largoe Fast Third Cerman - Japanese
Generation Shiops . 40,000 900 3%-40" i0 26+ Lurcope - Far Last
3 Largye Fag Third Sutch
Generation Ships 37,000 900-910 36-38" 4 26+ Lurope - Far East
4 Large Fast Modern 24,000 680-690 34-35" -.3 23.5 Medliterraneau - Far East
5 Large Fast Modern 22,000 700-710 31- 13 20-32 American
. J.S.A. - Far East
Medlium Secondé Generation 15,000 550 29-31" 2 16-20 M.ILS.C.
7 Feeder Ships 7,800 450 25" 16 Amorican
Straits - Hong Kong
8 Small Containership 5,000 329 21'5" 3 14.5 Japanese
. Straits - Japan
Summary of Vessel Draft Characteristics
Item Item Grouping From Above DWT Capacity Lengsth of Ship | Jraitt [Number of | Specd o«
No. (Average in Tons) {Average in Faet) of Ships Class Comment
Ship in Class (Kts)
9 1 +2+3+4+5 33,800 825 Mins 38 24.4 Items 6, 7 & 8 not true
32 modern containerships
10 1+ 2 43,200 918 29' + 18 26.90 47.4% require 42-45"
depth of water or a 45°
channel
11 3+ 4 - 31,400 810 34-38" 22.7 18.4% requixe a 40' channe
12 S 22,000 705 31-33" 13 21.0 34.2% require a 35" channel




Batam which is under development as the primary ceontainer

port of TIndonesia.

It is the stated policy of the Republic of Indonesia
that Batam will be the primary container port for Indonesia
and that Tanjung Priok, Belawan and any container port in
Banyuasin or Palembang would be a satellite or feeder con-
tainer perts.- Scurce lr. Seopordio, Cernmander Third Mari-
time District. The above statement of policy is in line
with the cestablishced operating procedures of the world's

majcr container shipping companices and consortiums.

4.2.3.2 Container Pecder Seorvice.

Containcr feeder ship services are now in operation
from Hongkong to »norts in the Straits arca, from Singapore
to feeder ports aond from Jonan to tre Qraite in feeder type
containcrchips. The size of typicel container feeder ships
is given in Table VII-4,2,3-3, These ships on average are
betwecen 100 ana 140 mceters in lenglh, about 3000 to 5000
Dwt and have full load drafts of Trom 6.5 to 7.6 meters.
Since conteincrships are qenerally volure loaded long
before they are loaded to their maximum deadweight capacity,
the average container feeder ship described above and in
genceral use in Southeast Asia will have no difficulty
operating to Palembang as a six meter port at alrost any

stage of the tide.

There is another class of containcr fecder ships
operating cut of Singapere. They rescemble self propelled
barges about 60 meters long, 15 meters wide, twe to three
meters draft, speed eight to ten knots -and equipped with
one crane centrally leceted on the forward deck where it

ig capablce of handling about 26 to 30 20-foot containers
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Table VII-4.2.3-3

Typical Containcr Feeder Ships

No. Length Deadweight TEU Draft
(m) (Tons) (m)
1 108.2 3020 128 5.2
2 114.6 3410 142 5.6
3 122.2 3600 168 5.6
4 134.0 4180 172 5.8
5 140.8 4920 208 6.0
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or about 14 40-foot containers. Such a feeder vessel
could operate to Palerbang at any stage of the tide and
this type of vesscl may cventually he operated in the RLS
trade.

Inother type of container feeder service which is
popular in some parts of the world, particularly in the
Carribbean fea-Voest Indies Region is the roll on-roll off
(Ro-Ro) scrvice which generally features tug and barce
combinations where containcers on trailers are rolled onto
the barge for transport and then rolled off the barge at
its destination. The treilers are generally backed onto
the barge with port tractors and removed by tractors from

the recceiving port.

Palembang and/or Banyuasin shculd be equipped to
handlcd fecder centainer ships for both 1lift on-1lift off

(Lo-Lo) and Ro-Rc Ltype services.

4.2.4 Tirbrer and Lou Carriagc.

Timber and logs are increasingly carried in specialized
ship cr barges cquipped with special timber or log loading/
unloading dovices, storage ond stowage facilities. These
Ships usualwy neve oversizeo hatches, a large veiuwsetric
capacity. fTSherce are log carricrs eguipped with special
gear for loading logs directly from log ponds on a conti-
nuous bhasic and at a vote ¢f scveral hundred tons per hour.

Similarly large modern timber carriers are designed
to handle large 5-10 ton bundles of savn timber of up to
8 meters in length, and at rates of up to 40 tons or 70 m3

per gang hour or hatch hour.

Sceveral of these ships are now in use in Scutheast
Asia (Vest Malaysia, Serawak, Kalimentan ctc) and the rapid

increase in Scuth Sumatran log and timber export will attract
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this type of vessel in the near future. Port facilities to

meet this demand are desirable.

4.2.5 Dry Rulk Shipping.

The large majority cf shipments handled in Palembang
excluding logs/timber and petrolcum consists of dry cargo
in bags and bales or liquid cargo in barrels. Many of this
type of cargo should prchably be handled in bhulk on dense
flow trade routes. The flow of bulkable cargo varies widely
from a few huncred to well over 100,000 tons per year. While
most of these flows are not sufficient to attract large bulk
carriers, they are significant enough to justify their han-

dling as pscudo bulk in

a) special mini hulkers or bulk feeder ships
b) oceangoing barges

c) parcel bulk carriers or parcel tanker

d) LASH barges

e) small bulk carriers

f) bulk containers (liquid or dry)

g) slurry parcel tankers

h) other

Large savings in the handling can accrue by the effective
use of an integrated bulk transpoirt system, even if it implies
multiple handlinc¢. Bulk transfer is usually rapid and cheap
and therefore multiple handling is more acceptable in bulk

commodity théan in ¢cneral cargo flcw,
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4.3 Tcchnical Zssessment of Developing sanyuasin as a

bDeep Vater Port

There have becn sugqgestions for the developront of Banyu-

acin--Toanjgu T PSR

i

ni ou oa decp water port for more than 50 years.
While there have boen requests or again suggestions for an
engineering cevaluation of the sitce as a deep water port it

docs not oppoar thai such has been accompliched at least not

to a depih warrantinge decision action.

There have booen a nurker of studies in the Musi-lanyu-
sin DPelta regions for farming, forestry, fishing, transmigra=-
tion, environment control and others rolated to the area

develcpment,
Tt is the purpose of this section to look into the
technical aspects of establishing a deep water port at Banyu-

asin-Tanjung Api-ipil,

4.3.1  bonvwe vein Port Dasing

There iz a deon watoy bacin lyins just west of Taniung
Api-Api in the Panyuoasin River.  She marmimun depth of waters
in the hasin 1o 20.2 notors (66,2 feet). The 15 meters (49.2
feet) depon convour carve daelincates an irrcegular ouiong
hasin, about 440 weters (0075 miles) wide and 800 meters
(0.50 miles) long lying about 2CO meters from the Tanjung
Api-nApi shoreline., Sce FPigure VII-4.3.1-1 and Table
VIT-4.3.1-1 for additional information.

The 10 neter (23

bt

ocl) contour curxve chows an irrcgular
oblong bhosin aboul 6CO metors (0.34 miles) wide and 14C0 naters
(0.77 miles) leng lving about 180 meters from the Tanjurg Api-
Api shoreline. Sece Pigure VII-4.3.1-2 and Table VII-4.3.1-2
for additiconal informution.

The 5 meter (16.4 foet) contour curve actually delineates

two La ins which fcr pwrraces of diccuscion are designated
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Tablo ViT-4.3.1-]

P_J_rlcn:mou:, of Banvuasin
T5 i Lo

Banyuasin-Tanjunag Ani-/pi - 15 Moter Basin.

Dimcnsions ~ Sce Figure VII-4.3.1-1

Letter Mcters Feet Miles
A 450 1500 0.26
B 500 1640 0.27
C 3G0 1130 0.20
D 900 : 2950 0.49
L 200 656 0.11

Banyuasin-Tanjung 2Ani-Ani - 15 Meter Port.

Port Facility Canabilitics Cuter Eorbor - See FPigure VIT-4.3.1-1

Description of Ttem Ocean Shirring Interisland Shipping
Depth of wharf 15 M - 49 ft, 6 M - 20 ft.
Length of whearf 600 M - 2000 ft. 1000 M - 2280 ft.
Width of wharf 60 M - 200 ft. 60 M =~ 200 ft.
Access bridges (1) 100 » 15 1 100 x 15 M

(2) 140 x 15 M 100 » 15 M

(3) -- 160 x 15 M
Total Dock or
Wharf Area
Square meters 40,200 69,400
Square feot 432,500 749,500
Future Fxpansion
Possibilitics - 1000 M ~ 3280 ft.
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Table VIT-4.3.1-2

Dimensions of Banvuasin

10 Moter dasin and prort

Banyuasin - Tanjuncg Api~Api - 10 lieter Basin

Dimensions - Sce Figure VII-4.3,1-2

Letter Mcters Feet Miles
A 600 1970 0.33
B 650 2130 0. 36
C 600 1970 0.33
D 1400 : 4590 0.77
E 180 590 6.10

Banyuasin - Tanjung Api-Api - 10 meter Port.

Port Facility Capabilities - Outer Harbor - See ¥Figure VII-4.3.1-2

Descrintion of Ttom Ocean Shiprina Interisland Shirping
Depth at wharf 10 M - 33 ft, 6 M - 20 ft.
Length of wharf 8OO M - 2620 ft. 1000 M - 3280 ft.
Width of wharf 60 M - 200 ft. 60 M - 200 ft.
Access. bridges (1) 60 x 15 M 140 x 15 M
(2 102 0 15 M 172 x 15 M
(3) 160 »x 15 M 190 x 15 M
Total Docl or
Wharf Area
Square meters 53,600 71,500
Square fewt 578,900 772,200
Futurce Expansion
Possibilitics -= 500 M
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outer harbor and inner harbor. The outer harbor 5 meter basin
is about 900 meters (0.50 miles) wide and 2800 meters (1.5 miles)
long. Away from the deep water areas the distance from the

5 meters basin to the shorecline in way of kind L (figure
VII-4.3.1-3) is about 200 meters over mud flats which are
building in the arca. In order to have inter-island port
facilities adjacent to any proposed deep water pier or wharf
facilities substantial land fill operations would bhe required

in way of the extensive and growing mud flats.

The inner harbor 5 meter (16.4 feet) contour curve 1is
again almost rectangular and is about 625 meters (0.34 miles)
wide and 2500 meters (1.37 miles) long, see Figure VII-4.3.1-3
and Table VII-4.2.1-3. The shoreline of the inner harbhor up-
river from Tanjung Api-Api in way of M + N Figure VIii-4.3.1-3
is reported to be quite stable with a 5 meter depth about

60 meters offshore.

4.3.1.1 Sunnmary of RBasin-Port Capabilities.

The physical characteristics of the Banyuasin deep
water basin ere summarized in Table VII-4.3.1-4 along with
the data pe.taining to the size of ships which could use the

existing port basins.

10 Meter Port

In brief there is sufficient depth of water in the
Banyuasin River outer harbor basin and in the approach
channel to the proposed port er.e o support an inline
wharf 140C mnceters (4600 feet) 2o« with seven ocean ship-
ping berths of 200 metcrs (660 feet) length. There is also
room in the outer harbor with the lO-meter nort configuration,
Figure VII-4.3.1-2 for 1500 meters of wharf with a six meter

depth. For all port configurations there will be approxi-
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Table VII-4.3,1-3

Dimensions of Banvuasin
10 Meter Basin and pPort

Banyua:in ~ Tanjung Api-Api ~ 10 Meter Port.

Port I'acility Capabilities - Inner Harbor - See Figure VII-4.3.1-3

Descripi ion of Item Ocean Shipping 1Interisland Shipping
“Depth of wharf 10 M - 33 ft 6 M - 20 ft
Length of wharf 00 M - 2620 ft 1000 M - 3280 ft
width of wharf 20 M - 66 ft 10 M - 33 ft
Access bridges None None

Total Dock or
wharf areca

Square moters 16,000 10,000

Square foet 172,000 107,000

Future Ixpansion
Possibilities - 500 M - 1640 ft
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TABLE VII-4.3.1-4

SUMMARY ~ PANYUASIN-TG. API-API - DEZP WATIR SASINS PHVSICAL CHEARACTERISTICS.

o 80 a0 0 ae

1 2 : 3 . 4 . s -5 LT 8 . 9 . 10

;Eescrl,tlon of;Lengtn;Widt“ ; Area ;Méiiiimglifijﬂ; M?x%mgm ; Max. size ;Lerctk of

Item :Casin :Meters:ieters: Sq.itrs. ;. CoorE :,‘jjrf ; | nelrs . vessels : 'e¢°01& A

NG, ) :Feet  :Toct . :léngtn Jlength %cngth _Normal nlps:a;scc;i ced
” Pepth of "7 S ° Acres 12 mtrs’1C mirs” § rmire. ¢ Recent with DWT in
: .. . tiiles :}Miles : - : T LT : ) i : - -
. o= Ft. O i i .~CCT85 Access | hccess . shallcw .Celumn X-9
i A X 3 cbridees hridge | bridgses .draft ships ° 1 -~ Ft.
) 3 : i JMax o= MINaxm - MU NMaw - M o in DuT. i
: : : : JMin - MNTHin - M Min - 27 :

1. :Cuter Harbor 900 : 440 : 396000 : 60C - : 2000 : €0,000 : 260 - 850
:12 Feter Tasin: 2950 : 1440 - 56.4 ¢ 150 : 1¢0 : 120,000 : 290 - 950
14 - 46 : CG.45 ¢ 0.25 : : 100 : 160 : :

2. :Cuter Farbor ¢ 1407 : 625 : 2875CC0 - : g00 1500 : 23,0CO0 : 150 - 500
:1C meter kbasin: 4950 : 2C30 - 13.1 : - : 160 120 : £3,0C0 =: 200 - 660
:1C - 32 : 0.77 : 0.34 : : : 60 : 140 : :
P . : : 2 % : : : :

3. :5 Meter Basin : 2800 : 8C0 :2.52x10 : : :See com- @ 4,000 : 90 - 300
:Outer Harkeor : 92C0 : 2960 : : - : - :hinaticns : 7,000 : 110 - 360
: : 1.53 : 0.49 : 614.0 : : :ahove : :

4, :5 Meter BRasin : 25C0 : 625 :l.56x106: :  BOO* : 1000 : 23,000 : 150 - 500
:Inner llarbcr : 8200 : 2050 : 380.1 - - : : -— : 43,000 : 200 - 660
: : 1.37 : 0.24 : : : : : :

Source : Survey data Pelabuhan Palembang - Pengukuran Sungai Banyuasin pada bulan
DUA 1¢70.
Vessel data - Trends in Ship Characteristics - E.G. Frankel, Inc., Penang
Fert Gtudy. See Figure VII - 22.1 - 4, 5 and 6.

. . . 3 - . A
* reqguiring some 1.7 millicn m” of capital dredging.



mately 1500 mcters (4900 feet) of excellent wharf space
available for six meter wharfs in the inner harbor. As
shown on Figure VII-4.3.1-3 a 10 meter hargor would require
a 3 Km long dredged approach channel.

15 Metcor Port.

While only local minor dredging is anticipated with a
ten mecter port extensive capital and maintenance dredging
will be required to open a 15 meter channel into the 15 meter
Banyuasin River Pasin. The present minimum cdepth in the
Banyuasin approach channel is 11 meters which is satisfactory
for a 10 nieter port but which will require dredging to an
additional depth of four meters (13 fecet) for a 15 meter

channcl.

Port Decevner Than 15 Meters.

The analysis of the Banyuasin River PRasin reveals that
while there is sufficient port basin area, based on present
survey information, for a small 6CO metexr (1980 feet) wharf,
two 300 meter (990 fcot) berths, with a depth of 15 meters;
there is insufficient port basin arca in which to manuever
a ship with oreater draft than cbout 14 meoters (46 feet).
Therefore, the maximum ship draft limit of the 15 meter
depth alternative port at Banyuasin 1s concluded to be 14
meters (46 feet) unless extensive basin as well as channel

dredging is undertaken.

4.4 Tort hevelornoent Costs,

4.4.1 Feceder Transport

There are 2 number of potential feeder transport
methods to the proposed deep draft port sites. The major
sites and corrcsponding feeder transport considered are

as follows
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Pipe Cable

Road Rail Barge 1ine way

Banyuasin Fixed Port X X X X

" Floating Terminal X X

" Island Terminal X X X X X
Sungsang Fixed Port X X

" Island Port X bl¢
Suncai T.ais Fixed Port ble X
Palcmbang Boom Baru Fixed Port X X X

While some of the routes, configurations and services
of feeders have been studied before, (road to Tanjung Api-Api,
Fanyuasin), all the others were doveloped and cvaluated by

the consultantes.

I'or each nmode and site combination one or more routes
and various levels of service capacity were assumned. The
capital and copewvating costs were thon dolericined based on
the assumption that the service provided would be port par-
ticular. The only exception to that assumption were the
road and rail connection to Ranyuasin (Tanjung Api-Api) and
the road to Sungai Lais. Fkere we assumcd all or only part
vtilization for port purposcs and derived several levels of
costs chargeable to port related operations as port feeder
costs.

As deep draft port capacity demand may well depend
on feeder cost, various levels (total, or individual cargoes)
of cargo flows by mede were assumed to determine the price
elasticity of cach focder concept. The analysis assuned,
that each feeder would serve only the feeder function, while
in reality it may well conbine fecder, distribution, collection
and storage in cne function. Therefore while feceders will
gencrally reduce distribution, collection and storage costs

we will assume that all the costs are borne by the feeder.
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4.4.1.1 Road Transport Costs.

The main port feeder roads of interest are the proposed
road to Banyuasin (Tanjung Api-Api), the road to Sungai Lais
ancl roads to Boom Baru. The road to Banyuasin must as yet
be constructed at a cost estimated at $ 86.7 million in 1975.
This cost is for a 4 lane 79.6 km highway scarting at a point
about 20 km from Palembang and 4 km from Talang Betung on the
road to Teluk. The cost of thi’s road could be reduced to
$ 51.6 million (1975) if a 2 lane instcad of a 4 lane highway
is built. This also makes more scnse as the projected traffic
level to 1995 nor the connecting roads match the capacity of
a 4 lanc divided highway. ©On the other hand, there are scrious
questions on tha reliability of the road cost estinates, be-
cause of the very sketchy survey ané particularly soil infor-
mation available. It is therefore assunnrd that the Banyuasin
road cost will be between & 75 -~ $11C nillion for a 2 and

4 lane road respectively.

Considering Sungai Lais, the rcad Jalan Sungai Batang
which links Palembcng with the Sungail Batang ferry goes to
within 2 km of the Sungai Lais port site. (A small bridge

-

i iz requicel) . The ccost of this saourt road

Cy

over func:oi
connection is cstirated at $ 1.4 million. An additional
$ 1.0 million would have to be spent to imprcve the existing

Jalan Sungai Patang from the Dusri exit to the ferry.
po

If Boom Baru is expanded, then an extension to Jalan
Mayor Memet Sastrawirye or other port circular road is
requirce?. The cost of this circular road is estimated to
be ¢ 2.2 million including land acquicition costs.

Road transport costs are difficult to determine, par-
ticularly cn as yet non-existing routes. A major problem
on most routes is the very low load capacity of the existing

P
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rcads and bridges. Designed axle loads are low and there
arc no registered trucks in the province with an effective
load capacity of more than 5 tons. 1In fact only 28 out of
50658 trucks have a 5 ton rated capacity and 62% or 3480 have
a capacity of less than 2% tons. It is also interesting to
note that total road vehicle transport capacity in the pro-
vince has not increose since 1969 (Teble II-2.7-2). The
average life of the existing truck fleet is nearly 10 years
or cqual to its assumed cconomic life, end the major opera-
ting cost clement is thercfore not depreciation but main-

tenance and repair.

Present truching costs on long routes are Rp.25-40/ton km
and Rp.43-60/tcen km on short to medium routes. For difficult
long distance heuls Rp.6C/ton km is usually negotiated. Simi-
larly ror short routes which include port delivery or pick
up Rp.30C per ton km generally applies. The existing road

transport costs, excluding any road uscr charges are there-

fore :
Rp/ton $/ton
Center Palembang - Boom Baru 5GC0 1.22
" " - Sungai Lais 960 2.34
" " - Ranyuasin 5,880 14. 34

If user charges are levied on truck transport to Banvu-
asin, designed to pay for the ro.ld investment (interest and
capital repayment) over a 25 year period, including the cost
of road maintenance, then tha required user charge for use

of the 79.6 km lcng new road is as follows (in 1975 dollars)
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User Charge $/ton

Traffic in (00O tons)/year

2 lanq 4 lane
100 $ 46.00 $ 77.80
500 $ 9.20 $ 15.56
1000 $ 4.60 $ 7.78
2000 $ Z2.30 $ 3.89

It is rather obvious that port traffic alone cannot
afford to pay for the construction and maintenance of the
road even if the port traffic captires the major share of
Palembang shipments. Most cargoes originating at river
locations are moving to Palembang downriver will continue
to move to the port by barge independent of the port site.
As a result road traffic forecasts do not exceed 1,000,000

tons/year even under the most optimistic assumptions.

4.4.1.2 Rail Transport Costs.

The railroad network terminal at Palembang is on the
right side of the Musi River, at Kertapati, and there is no
Musi River rail crossing. As a result, it will be difficult
to introduce direct rail connection to any of the nroposed

port sites.

The construction of a rail bridge would have to be
upriver of Kertapati where the opposite river bank is swamp.
The construction costs of the railway crossing is estimated
to be $ 5.8 - 8.9 million. The costs of a railway line (single
line) to Banyuasin (Tanjung Api-Api) (106 km) or Sungai Lais
(19 km) respectively is estimated at $ 60 million and $ 20
million includinrg the Musi River crossing and $ 53 million
and $ 13 million without the Musi River crossing. Rail

freight charges on the existing amortized network are pre-
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sently Rp.10.3 per ton km. As a result direct freight
charges to Banyuasin would be Rp. 1092 ($ 2.66) per ton and
Rp. 196 ($0.48) per ton to Sungai Lais. Rail connection

to Boom Baru is deemed infeasible. As in the case of road
transport the amortization of the line investment charged

to port traffic would result in a tremendous increase in

rail costs.

Traffic in Line Amortization Costs
25 years $ l/ton

(000 tons)/vear

Sungai Lais Banyuasin

100 $ 18.04 $ 50.80
500 $ 3.61 $ 10.20
1000 $ 1.80 $ 5.80
2000 $ 0.90 $ 2.90

Fully burdened rail costs would therefore be $ 8.46/ton
to Banyuasin under the optimistic assumption of 1 million
tons of rail traffic per year. Similarly burdened costs to

Sungai Lais by rail would be $ 2.28 under the same conditions.

4.4,1.3 Rarge Transport Costs.

Barges traditionally serve as Palembang port feeder
and for the lighterage of the major part of the port cargo
exclusive of bulks. A large proportion of the cargo origi-
nates at or is destined to waterfront terminals. This applies
particularly to agricultural commodities bhoth outward or in-
ward bound. Presently there are two types of baerges in
general use in Palerbang, a 200 ton steel barge and a 50 ton
wooden lighter. Their characteristics are presented in
Tahle VII-4.4.1-1. There are 150 HP and 600 HP tugs avail-



TABLE VII ~ 4.4.1-1

" Characteristics of Barges in Use at Palembang.

Txge
Dwt
Length
Beam
Draft (loaded)

Rental cost/day

Steel Barge

200
3.5 m
6.0 m
1.9 m

Rp. 90,000 = $ 220

Approx.construction cost Rp. 35 million =

$ 85,000
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Wooden Lighter

50
15 m
2.8 - 3.0m
l.4m
Rp.15,000 = $ 36.4

Rp.0.8-1.0 million=
$ 1,941-%$2,427



able. The first type is most universally used for barge
towage and rents for Rp.25,000/day = $ 60/day. To get a
general idea of the rclative cost of using either of these
two available lighter types via the Sebalik Canal to Banyu-
asin versus lighterage in the stream a proforma cargo lot

of 3000 tons was transported to Banyuasin.
Suppcse 3000 tons of rubber were to be loaded on
liner for export on break bulk ship.
Loading time will be about 3000/700 = 4,29 days
All cargo must be delivered in a separate barge as time

up and down river plus loading time at rubber factory

will exceed 4 days.

Proforma

Wooden hrraocn o Dornvoonsin

a) number required = 3000/45 67 barges

b) suppose barges for 1% days loading are iequired to

ensure no demurrage is paid for ship.

c¢) this means 23.4 = 24 barges must be on hand for arrival

of vessel.

d) arrival of barges on the day prior to ship arrival is
desired both to ensure prompt beginning of loading and
security of cargo (i.e. if barges -are left around too

long, some will sink or be stolen e*c.)
e) 4 barges are towed per trip by tug by existing canal :
distance trip = 100 km = 54 miles
sea time ] way = 54/6 = 9 hours

therefore onc trip per day is possible with tug
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£)

g)

ii.

number of tugs required for first trip = 24/4

6 tugs

each subsequent day 15 full barges must be brought down

and 15 empties returned - for this 4 tdgs are required

Cost of tugs

Day 1 6 tugs to bring down 24 barges and
return empty

Day 2 4 tugs to bring dow: 16 barges and
bring back 16 empties

Day 3 4 tugs bring down 16 barges and
bring back 16 empties

Day 4 3 tugs bring down 12 barges and
bring back 12 empties
Day 5 6 tugs to bring back 24 empties

Total tug charges

Cost of barges

a) barge looding and customs
1 day x 68 barges x 36

b) down and back 2 days x 68 barges x 36

c) waiting at site 5 days x 24 barges x 36

Total estimated cost =
inefficiency factor 10%

Total expected cost =

Cost pexr ton
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Proforma

Wooden Barges to strean

a) Number of barge trips 67

b) Number of barges on hand for ships arrival 1 days work.
They can be there the same time the ship arrives. In

practice this means barges must be at customs 9:00 o'clock

c) 2 barges towed by tug per trip from customs to stream.

Cost of tugboat
1 tug x 5 days x 60 = $ 300.00

Cost of barges
Barge lecading & customs 1 day x 68 barges x 36=$% 2,448.00
Waiting at ship 1% days x 68 x 36 =$ 3,672.00

Total estimated cost $ 6,420.00

inefficicncy factor 5%

Total expected cost $ 6,741.00

<A

Cost per ton 2.25

Incremental cost/ton for working at Banyuasin

incremental cost = $4.47 - $2.25 = $ 2,22/ton
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Proforma.

Steel barges - Rental Equipment

a) 4 barges required waiting on arrival, again 1 day prior.

b) Single 200 ton barge 1% days per trip.

T ugs
4 tugs x 1% x 60
4 tugs x 1% x 60
4 tugs x 1% % 60
4 tugs » 1% % 60
4 tugs x 1% x 60
Barges

16 barges load & customs 1 day
16 barges down & back 16 x 1.5 x 220
4.5 days x 4 barges waiting x 220

Total estimated cost

efficiency factor 1.1

Total expected cost

Total expected cost

$ '360.00
$ 360.00
$ 360.00
$ 360.00
$ 360,00
$ 1,800.00
$ 3,520.00
$ 5,280.00
$ 3,960.00
$ 12,760.00
$ 14,560.00
$ 16,016.00
$ 5.34/ton

(One reason for high cost is that existing barges with hatch

covers. Flat top barges would be cheaper and almost better)

Incremental cost/ton for working at Banyuasin

$ 5.34 - $ 2.25 = $ 3.09/ton
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We next investigated the cost of barging cargo to
Banyuasin using larger specially procured barges and tugs.
To obtain the variation of investment and operating cost
with throughput, these costs were calculated for flows of
500,000, 1,000,000 and 1,500,000 tons per year. The cha-
racteristics and costs of barges of 500-2500 ton capacity
are presented in Table VII-4.4.1-2,

Considering tugboats to provide the required effective
horsepower (EHP), characteristics of typical tugs are given
in Table VII-4.4.1-3.

A 250 HP tug is too small for towing even a single 500
ton barge, while a 5CO HP tug can tow barges of all the con-
sidered sizes. A 1000 HP tug on the other hand is powerful
enough to tow two barges simultaneously (up to 2 x 2500 Dwt).
Table VII-4.4.1-4 gives the number of tugs required.

Using 500 HP tugs (single tcw) the total investment
costs of the required tug-barge fleet for throughputs of
500,000, 1,000,000 and 1,500,000 tons per year are presented
in Table VII-4.4.1-5.

Investment costs using 1CO0 HP tugs and double tows
are shown in Table VII-4.4.1-6.

Considering the various alternatives, the minimum
cost of barging cargo to Banyuas.. was computed for the

threce alternate routes :

a) via the Ouvter Bar
b) via the existing but improved Eebalik Canal

c) via a new Sungsang Canal

The two canals are supposed to have 10.5-12.5 ft
dredged depth BLW to accommodate the different sizes of

barges.
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TABLE VIiI-4.4,1-2

BARGE CEARACTERISTICS AND COSTS

DyT # trips | # trips | # trips | Cubic Length Beam Tepth Draft Cost/ Drazg in | E&?

Barge for for fer £ . lbs, for| for 6

= - T Cost N
500,006 | 1¢c0,nco| 1500,000| number ft, ft. £+, ft. 6 Yts., kno%s

5C0 1,000 2,000 3,000 287 130 22 10 8.4 240 | 120,000 | 14,000 214

10C0 500 1,000 1,500 575 180 26 12 10,0 N 210 210,000 15,000 2320

[

% 1°C0 335 566 1,000 862 205 28 15 12.56 150 285,000 15,500 237
2C00 2&5C 500 750 1150 225 31 16 15.9 180 360,000 16,000 215
2500 2 200 400 600 1437 230 38 16.5 13.9 160 400,000 16,500 253

K3
Cprip = 0485

Draft = DJWT x 35/0.85 x 0.85 x L x B



TABLE VII-4.4.1-3

Tugboat Power and Capital Costs ($-1975)

SHP EHP Cost
250 150 242,000
500 300 424,757
650 390 485,466
1000 600 667,475
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TABLE VII-4.4,1-4

Number of Tugs Required

(Tug trips/year

200)

Number of Tugs in Single Tows

Number of Tugs in Double Tows

Dwt Barge 500,000 1,000,000 1,500,000 500,000 1,000,000} 1,500,000
tons/year tons/year tons/year | tons/year | tons/year | tons/year
500 5 10 15 2.5 5 7.5
1000 2.5 5 7.5 1.25 2.5 3.75
1500 1.7 3.4 5.1 0.9 1.7 2.6
2000 1.25 2.5 3.75 0.6 1.25 1.8
2500 1l 2 3 0.5 1l 1.5




TARLY VII-4,4.1-5

INVESTHEWD COLTS TUG BARGE SYSTUM

500 HP TUGS STIIGLE TOW

($000)
Barge Unit Total Unit Total Totzl Approxi
Out it tues cost cost /fBarees cost . cost invest~ | mste
turs ctugs barges barges ment corneity

L
of aysta

ner yeor

Nominal Canacity systerm 500,600 tons
1 Y J [}

500 5 424 2120 9 120 1080 3200 50,000
1000 3 424 1272 T 210 1470 2742 €00,0C0
1500 2 424 B4g 6 285 1710 2558 600,000
2000 2 424 848 6 260 2160 %008 £00,0C0
2500 1 424 424 5 400 2000 2424 500,000

Neorinal cavacity systesm 1,000,000

500 10 424 4240 14 120 1680 5920 1,00C,C
1000 5 424 2120 9 210 1820 4C10 1,600,0
1500 4 424 1096 8 285 22830 3676 1,200,C
2000 3 424 1272 7 260 2520 3792 1,200,C
2500 2 424 843 ) 400 2400 22480 1,000,0

Lominal Caracitly systen 1,500,000

500 15 424 6240 19 120 2280 BG40 1,500,0
10075 3 404 35%2 12 210 £20 nal2 1,605,
1500 5 424 2120 9 285 2565 AL 1,5C0,0
2000 4 404 1654 8 %60 2800 4576 1,6CC,C
2500 5 424 e 7 400 26C0 4072 1,500,
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INVESTHENT COSTS TUG BARGE SYSTEM

TABLE VI I "4 [ 4 [ 1"6

1000HP TUGS DOUBLE TOWS

Barge Unit Total ISaprres Unit Total Total Approxi-
Out it tugs | cost cost Testess cost cost invest-| mate capa-
: tugs tugs Bargzes | Barges ment city sys-

ten
Nominal Capacity = 500,000 tons
500 2 667 2001 10 120 1200 3201 600,000
1000 2 667 1334 8 210 1680 3014 800,000
1500 1 667 667 6 285 1710 2377 600,000
2000 1 667 667 6 360 2160 2827 800,000
2500 1 667 667 6 400 2400 2067 1,000,000
Noniinal caracity = 1,000,000 tons
500 5 667 3335 14 120 1680 5015 1,000,000
1000 3 667 2001 1C 210 2100 4101 1,200,000
1500 2 667 1334 285 2280 2614 1,200,000
' 2000 2 667 667 8 360 2160 2827 1,600,000
2500 1 667 667 6 400 2400 3067 1,000,000
Nominal ecapacity = 1,500,000 tons
500 8 667 5326 20 120 2400 71736 1,600,000
1000 4 667 2668 12 210 2520 5188 1,600,000
15C0 3 667 2001 10 285 2850 4851 1,800,000
2000 2 66T 1%%4 360 23860 4214 1,600,C00
2500 2 6567 13%4 400 3200 4534 2,000,000
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The results are plotted in Figure VII-4.4.1-1 for
500 HP tugs towing single 1000 Dwt barges and 1000 HP tugs
towing a double tow of 1500 Dwt barges for all three routes.

Analysis were performed to determine the optimum tug-
barge corbination for various levels of cargo flow with avail-
able draft of either 10.5 ft, 12.5 ft or all draft limitations.

The resulting investment costs are given in Table VII-
4.4.1-7 while the optimal unit costs are shown in Tabkle VII-
4.4.1-8. Therefore large transport cost variations (using
full replacement of investment cost over economic life of the
tugs and barges) varies from $0.86-$1.14 per ton if no invest-
ment is made into dredging of the Sebalik or Sungsang Canal.

The annual savings in transport costs accruing from
the use of dredged Sebalik or Sungsang canals and the annual
cost of maintaining the dredged canals including firancial
cost (25 year rcpayment and 10% interest) are presented in
Table VII-4.4.1-9.

It is seen that a 10.5 ft or 3.1 m deep canal (either
Sungsang or Schalik) would not provide lower operating costs
than the use of 120 ft barges using the Cuter Bar route al-~
though it does provide a sheltered route.

Although annual savings in tug-barge operation of 12.0 ft
barges occur when using the Seba.ik or Sungsaﬁg canals dredged
to 12.5 ft, these savings are more than eliminated by the
combined capital and maintenance dredging cocts. Traffic
through the canal would have to exceed 3 million tons for

the canal savings to equal canal costs.

Cost per ton with full canal costs absorption show that
the lowest cost of canal route is the Sebalik using 10 ft
decp 1000 ton barges.
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TABL: VII-4.4,1-7

INVESTHENT COSTS - TUG BAKGE FLEETS

Tons mer Year Least Cost Invectrent Investment Cost
500,000 2 x 500 HP tugs, 5 x 15C0 TMT barges $ 2,092,000

1,000,000 1 x 1000 HP tugs,5 x 2000 DWT Barpes ¢ 2,467,000

1,500,000 2 x 1000 HP tugs,B8 x 2000 LUT Earges $ 4,214,000
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TABLE VII-4.4,1-8

OPTIMAL UNIT CCSTS IN §/TON

Draft Carro flow in (0C0) T/Yr,
Route limitation, I't, 500 1000 15C0
None (Outer Bar) 12,0 $1.14 $ 0,90 § 0.86
10,0 $ 1.48 ¢ 1.41 ¢ 1,26
Sebalik Caznal 10.0 $ 1.32 ¢ 1,17 3§ 1.11
12,0 § 0,90 § 0.77 ¢ 0.72

Sungsang Canal 10.6 81,26 $ 1.11  $ 1.05
12,0 $ 0,85 § 0.73 8 0.68
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ANHUAL SAVINGS AND COSTS RUSULTTLGS FRGL

'TIXBTIE VII-A 04 . 1"_3

DRUDGIRG SERSTIK

AN SUNTUAYG CATAL

(25 year arortization - 10} interest)

Draft Cazro Arnucl Cozt ner
Canal Pt Volume Savinos Armwal Cost of dredging ten with
* 000 tons $ (cc0) (5 vo0) £911 canal
ner yoar . coct
Capitel [|I=inte- Total abserptlie:
rorce
Sebalik 10,0 5N — 70 40 110 154
10.0 1000 - 70 A0 110 1.72
10.0 1500 - 70 A0 110 « 19
12,0 500 120 a7 150 420 1704
12,2 1000 170 270 160 420 3,19
12.0 1500 210 270 150 420 1,00
Sunsnang 10,0 500 - 2€0 200 460 2.C7
10.0 1000 - 2¢€0 2C2 460 1.47
10.0 1500 — 240 200 460 1,52
12.0 500 145 4E0 390 85¢ 2.53
12.0 1000 170 AE0 300 £850 1,58
12.0 1500 270 40 79 850 24
Cuter Rar 12.0 500 - — - - 1.14
12.0 1200 “. - — - 0.90
12,0 1200 - - - - 0,86
A
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There are significant cost differences hetween the
Sebalik and Sungsang canal. It is therefore recommended,
that the Sebalik canal be dredged to provide a safe route

for barges to Banyuasin.

The burdened costs of barging as a result vary from
a low of $1.14 to a high of $1.74 per ton when 500,000 tons

per year are shipped.

4.4,1.4 Pipeline Transport Costs.

As no local pipeline construction and operating costs
were available, pipeline transport costs were derived from
basic cost data. The main pipelines to Banyuasin of potential

interest are :

1) 0il product pipeline from Pertamina refineries - petro-
chemical plant
2) Coal slurry pipeline from Kertapati

1) The costs of a 12" oil product pipeline from Sungai
Gerong to Banyuasin (59 km), including pumps, pipebridges,
manifolds submarine river crossings, drainage channels,
supports and others are estimated at ¢ 8.2 million installed.
This pipeline could be used to pump through various products
by batchpumping using dividing slugs. Pumping rates will

. vary from 180-300 tons per hour for an average annual rate
of 1.2 million tons. 1In addition a product tank farm would
be required. Tank capacities are cstimated at 8 x B0CO tons.
Tank farm costs including pumps, distribution system etc.

are estimated at $4.12 million for total installed pipe-

line system cost of $12.32 million.

Operating costs are about $300,000 year. Assuming

a 25 year life and 10% interest total annual costs of such
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a pipeline system would be

Annual financial costs $ 1.132 million
Operating costs $ 0.300 "
Total costs $ 1.432 million
Costs/ton capacity $ 1.19

If instead of a 12" pipeline a 16" pipeline with an
annual throughput of 2.1 million tons is constructed, then

cost/ton capacity is $0.89.

It therefore appears that unless at least 1.5 million
tons are exported and/or landed oil products should be barged
between Banyuasin and the refinery. It is similarly found
that if crude input stock is landed from large distances
which make the use of deep draft tankers and terminal attractive
then a special crude pipeline should only le considercd if
this landed crude excecds 2.0 million tons/year. Naphtha
feed stock could obviously be handled by an oil product line
if the line is designed for two directional flow.

2) Although coal slurry pipelines have been used success-
rully the cost of pulverization, mixing, pumping, river cros-
sing, booster, dewatering and other investment items makes
this type of installation prohibitively expensive. It is only
justified when the economies of scale justify this approach.
With a feeder distance Kertapati-Banyuasin of 96 km, we would
have to move in excess of 4 million tons of coal for export

per year to beat the cost of coal barging to Banyuasin.

4.4.1.5 Cablewavy Transport Costs.

The use of a cableway to transport dry bulk and dry
unitized cargo (such as palletized or baled cargo) from an

offshore barge terminal at Sungsang to Banyuasin over a
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6.3 km distance was considered.

Using modern cableway practices with towed spacing of
300 meters, we require a total of 23 towers. At both ends
marshalling-loading/unloading rails will be provided at both
shore side storage (stockpiling) depots and at the offshore
terminal end. Assuming a cableway installation cost 50%
above a recent (U.S. Gypsum) system to account for additional
construction costs due to swamps and inaccessibility, the
installed cost of the cableway system with a capacity of
500 tons per hour or 1.0 million tons per year is estimated
at $9.62 million with an operating cost (including maintenance)
of $680,000 per year. Total annual costs (20 year life - 10%)
is then equal to $1.64 million. Costs per ton would as a
result be about $1.64 if one million to capacity is used.

To this cost must be added the cost of barging to and
from Sungsang, transfer and stockpiling costs which amount
to about $0.98/ton for a total cost of $2.62/ton.

On the other hand the system permits low cost loading/
unloading of dry bulk cargo from ships and more effective
distribution to stockpiles. The use of cableways as a result
can be expected to reduce transfer and distribution costs by
as much as $0.50/ton. Even so it is not competitive with

barge transportation.

4,4.1.6 Summary of Transport Costs.

The feeder transport costs to the various ports sites
by mode are summarized $/ton as follows for a throughput of

1,000,000 tons per year.
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Road* Rail* Barge [, Pe~ Cable-

line way
Banyuasin Fixed Port 14.34 5.80 1.28 1.19 2.62
" Floating Terminal - - 1,28 1.29 2.62

" Island Terminal 14,34 5.80 1.28 1.19 2.62

Sungsang Fixed Port - - 0.98 0.80 -

" Island Port - - 0.98 0. 80 -
Sungai Lais Fixed Port 2.34 1.80 - - -
Boom Baru Fixed Port 1.22 - - - -

* Road or Rail line =~ no depreciation or interest.

4.4.2 Costs of Challow Draft Chipping.

To determine the effect of maintaining various depth
at future deep draft port facilities the costs of using

special shallow draft vessels was studied.

The capital and operating costs for liquid and dry
bulk carriers as well as ocean tug-barge combinations was
determined for various deadweight capacity to loaded draft
combinations.

The results of this study in terms of cost per ton of
cargo carried over a typical 1500 mile (one way) trade route
are prescntced in FPigure VII-4.4,2-1.

The loacdec¢ speed of the tankers or bulk carriers was
assumed at 15 knots, and that of the tug-barge combination
at 12.5 knots,
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Tt is noted that a 37,500 Dwt tanker or hulk carrier
with a normal draft of 38' could be designed as a shallow
draft vessel with a loaded draft of 30'. The resulting penalty
would be a 12% cost per ton increase on a 1000 mile route,
going down to an 8% cost per ton increase on a 1500 mile run.
1t is also important to note that while specially designed
shallow draft ships have appreciably higher costs than regu-
lar draft vessels of the same deadweight, they generally have
a lower cost than regular draft vessels of smaller deadweight
but the same draft.

Another important fact is that modern oceangoing bulk
barges (liquid or dry) push towed by tugs operate at a much
lower draft and cost than equivalent deadweight tankers and

bulk carriers.

For example total costs per ton of a shallow draft
37,700 Dwt tug barge over a 1560 milc rouwe would Le only
about one half of that of a conventional 15,000 Dwt tanker

serving the same route.

To analyze the effect of using shallow draft vessels
in lieu of the development of a deep draft terminal we cal-
culated the additional cost of using shallow draft vessels
within the current 6 m Musi River depth limitation which

permits vesseis of up to 7.5 m to come in with the tide.

Using the minimum and max.inum quantities of cargo
projected for the decp draft port terminal in 1990 for exam-
ple (Table VII-5.1-2) wc obtain the following additional
cost.

For cach of the projected cargo flows (minimum or maxi-
num) we next computed the average route distance and resulting
costs (or freight charges) given these cargoes vhere handled

on the average by a ship of 80% of the Dut of the maximum
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size of ship of regular dimensions admittable under the avail-

able draft at the deep draft pcrt terminal.

Assuming the minimum expected cargo flow through the
deep draft port of 1,299,000 tons in 1990 shipped over an
average distance of 1430 miles total expected freight cost
(1975 dollars) is for the deep draft port

$ 4,290,000/year = 15 m draft limit

$ 7,410,000/year - 1lO0m " "
and by use of shallow draft vessels using facilities in the
Musi River :

$ 8,455,200/year - 8 m draft limit

If we assume the upper limit or maximum cargo flow
through a deep draft port facility we obtain a cargo volume
of 3,270,000 tons and 2,365,000 m3 shipped over an average
distance of 1921 miles. Total expected freight cost (1975
dollars) is then for deep draft port use

$ 19,790,000/year at 15 m darft limit

$ 29,982,000/year at 10 m draft limit
and by use of shallow draft vessels using facilities in the
Musi River :

$ 33,120,000/ycar at 8 m draft.

If regular draft vessels are used in the Musi River
with an 8 m draft limitation, then the cost of moving the
minimum expected cargo (1.299 miiiion tons) is § 10.27 million
and when moving the maximum expected deep draft port cargo
$ 40.08 million.

The conclusions are that :

a) If no deep draft port is developed then shallow draft ves-
sels or tug-barge combinations should be used to carry cargo
that would preferably move on deep draft vessels. The

minimum savings over the use of regular type vessels would
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be $ 1.82 million per year. On the other hand if the maxi-
mum amount of cargo is moved in special shallow draft ves-

sel cost saving may be as high as $ 6.96 million per year.

b) The savings in shipping (freight) costs via a deep draft
terminal (10 or 15 meters) and using special shallow draft

vessels utilizing Musi River facilities in 1990 :

Savings in Minimum Cargo Maximum Cargo
Freight Costs Projection Proje<:.ion

15 m deep draft port and
shallow draft vessels (8m) $ 4.16 million $ 13.33 million

15 m deep draft port and
regular vesscls (8 m) $ 5.98 million $ 20.29 million

10 m deep draft port and
shallow draft vessels (8m) $ 1.05 million $ 3.14 million

10 m deep draft port and
regular draft vessel (8 m) ¢ 2.86 million $ 10.10 million

In other words while use of shallow draft vessels would
greatly reduce the freight costs compared with the use of equal
draft regular vessels, there is still an appreciable freight
cost difference between the use of shallow draft vessels
in the Musi River and regular vessels using a new deep draft
terminal. These freight cost differences (1990) are between
$4.16-$13.33 million/year for a 1T m port and between $1.05-
$3.14 million/year for a 10 m deep draft port. The use of
shallow draft ocean tug-harge combination would reduce this
freight cost differential by about 30%. It is assumed that
barge would only bc used on the interisland and close by

foreign (up to 1500 miles) routes.
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4.4.3 wharf Requirements and Construction Costs
4.4.3.1 Ship Arrivals
Prediction of Ship Calls at Palembang

Based on the data available at this time the number cf

ship calls to the Port have been determined based on the average

cargo lifts per ship calling at Palembang as given in Table VII-

4.4.3-1.

The number of annual ship calls in the year 1984 can

be estimated to be about as follows assuming the ratio of

general cargo carried by interinsular shipping and that carried

by local shipping is two to one.

a. General Cargo
_ 832,000 , 2 1044,000 1l 1044,000,_
= % (3555~ *t3 X —9s5 - t3 ¥ T 280 - MO
shipcalls
b. Special Cargo
Petroleum and Products = % ( 85286800 + 85?86800 = 1456
. q s 250,000 1,380,000
= L (A LA AT =
Fertilizer s ( L) ) + 7000 329
_ 400,000 -
Coal = —Z—O—O—C—)— = 100
Cement/Polypropylene/Tapicca =
L 150,000 + 20,000 + 50,000 )
2 950 = 116
_ 900,000 _
Wood = 7400 = 375
Total ships calls to Palembang Area = 3786 /year

Ship movements in the Musi River Channel = 7576 / year
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Table VII-4

-4.3-1

Length of ship Vs Cargo Hand’ed for Berthing Analysis

Average cargo per

f.verage cargo per

- . . ship ship
Type of Shipping Reconnaissance Palembang Port Comment
Item survey cocncerning Study E.G. Frankel,
No. Palerbang Port, Inc. ,November 1974
Musi River and
the Estuery of
Barnyvasin, June
1974
Average length of ship
lleters =~ feet
A. GENERAL CARGO
o
o
~ 1. Ocean going ship- 1200 1200 With the increase in depth of
ping 150 - 500 150 - 500 the Musi River from 4.5 to 6.0
M {ihe size of cargo per ship ray
increase. However, this will
take time.
2. Inter-insular 950 S50 Inter-insular shipping of genc-
shipping 60 - 200 60 - 200 ral cargo is not seriously
hampered with a river depth of
six meters
3. Local shipping 120 250
30 - 100 40 - 130
B. SPECIAL CARGO
1. Fertilizer (kagged) 850 950
1874 - 100,000 tons
1978 - 240,0C0 +tons 60 - 200 60 - 200




Table VII-

4.4.3-1

Length of Ship Vs Cargo Handled for Berthing Analysis

(contd)

Average carJjo per

Average cargo per

120-140/400-460C

120-140/400-460

Type of Shippin ship shi
YP pping Reconnailssaiace Palembang Port Comment
Item survey concarning Study E.G. Frankel,
No. Palembang Port, Inc. ,November 1974
Musi River and : .
the Estuary of
Banyuasin, June
1974
Average length of ship
- S—— Meters - feet
N
o
Pt :
2. Fertilizer (bulk) 950 5000 Pusri has under contract and is
1974-380,C00 tons building special small shallcw
1978~ 1,380,000 60 ~- 200 120 - 400 draft bulk carriers which will
tons eventually raise the cargo per
ship to about 7000 tons.
3. Crude oil tanker It is possible to build spec1a-
s. small tanker shallow draft tankers for six
loaded “000 2000 meter draft service.
b. medium tanker :
partial load 5C00 50090

Wood

2
1230 M~

2400

150 - 500

The

size of bulk wood carriers

is increasing to 6000 to 8000

Dwt.




Table

VII-4,4.3-1

Length of Ship Vs Cargo Handled for Berthing Analysis

(con+=d)

Average cargo per

fverage cargo per

M ship £hip
Type of Shipping Reconnaissance Talembang Port Comment
Item survey concerning £tudy E.G. Frankel,
No. Palembang Port, inc. ,November 1974

Musi River and .

the Estuary of '

Banyuasin, June

1974

Average length of ship
Meters - feet
N
o
5. Coal 4000 5000 The coal industry will start
1ce - 330 120 - 400 meving coal out of Palembang in
40CC ton ships but hopes to in-
crease the ship size to 6000 to
8CCO tons. If the ccal industry
cannct use the larger size bu’k
carriers there will not be much
- coal shippred out of Palembang
except inter-island by karge.
This will require that the
Ampera Bridge be operable.
6. Cement/Polypropy- 550 550
.50 - 165 50 - 165

lene/Tapioca etc.




4.4.3.2 Wharf Requirements

The wharf or pier requirements fall into two general
categories private facilities and public sector facilities - i.e.
Palembang Port Administration Facilities - Boom Baru or at

Banyuasin.

In this preliminary development of wharf requirements,
it is assumed that the private facility requirements will be
available when required unless there are extenuating circum-

stances in which case they will be mentioned.

This section will deal with the public sector wharf

requirements.

4.4.3.3 Number of ships Recuiring Docking

Based on the cargo forecast for 1984 the number of ships

requiring public sector wharfage are determined as follows.

Assumptions

a. That for general cargo any given ship arriving at

Palembang will in addition pickup a cargo there as well.

b. That all import cargo will be handled at the public
facility.
c. That 60 percent of the inter~island cargo will be

handled at the public facility.

d. The ratio of interinsular shipping to local shipping

is two to one.

e. That three hatches are worked on an ocean ship, two
hatches on an interinsular ship and one hatch on a local ship-

ping vessel,

f. That the average cargo worked per hatch per hour is

ten tons.

g. That the port works two shifts with seven hours effec-

tive work per snifts.
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h. That the port works six days a week and two
shifts per working day or 12 shifts per week.

1. That the average distance between ships at the
wharf will be approximately 10 percent of the length of
the ship.

Table VII-4.4,3-2 shows the public sector wharf
requirements for the Palembang arceca and further illustrate
how the resulls were obtained using the assumptions out-~
lined above. ‘The computations show that in 1984 the public
sector wharf requircments for Palembang using an 80% wharf

utilization factor will be about 1500 mecters of whart,.

4.4,.3.4 Wharf Construction

There are four basic types of wharf construction
which have application in the Palembang/Banyuasin arca, and
were analyzed by the Consultants.

1 % ;. ~

. Ty T4 vy A I N SRS R nL
T\[’pC' T - Saoo ].l(»,\un\, VIT- 104,32 -1 aud Val~id i 02

This type of wharf construction is generally accepted
for soil conditions similar to those encountercd in this
region and for alongside water depths in the 6-8 I1 range,
and where the decep water is close to shore. The main wharf
structure designed for a distributed life load of three tons/
M2 composcs of a ten meter wide ccncrete deck supported by
concrete piles. The stcel sheet pile bulkhead (cut-off wall)
penctrates some 2-4 M into the river bed. The unsuitable top
layer of the river bed soil is rcmoved and replaced by sand
or stone. The arca behind the bulkhead connecting the wharf
to the shore is filled with selected fill matorial - thus
increasing the overall soil stability. (The Boom Baru Wharf
now being rchabilitated is of similar design.) Type Ia and
that of Sungsang is principally similar to that at Palenbang

but adapted to the salt water conditions therc, i.c. Type Ia.
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Type II - Sce Figures VII-4.4.3~3 and VII-4.4.3-4

This type of wharf construction is generally

accepted for soil condition similar to those found in this
region and for alongside water depths in the 8-10-12 M range,
and where the deep water is not too far from shore. The main
wharf structurc, designed by heavy structure for a distributed
life load of five tons/MZ, comprises of a twenty meter wide
concrete deck supported by concrete piles. Similar to
Type I, the fill behind the bulkhead is selected f£ill
material which will increase the overall soil stability.
Type IIa is the proposed gcneral conceptual design for
Palembang and Type IIb for Banyuasin. The design concept
at Sungsang is principally similar to that of Palembang
but adapted to the salt water conditions there, i.e. Type IIa.

The proposed design is suitable for intensive
container handling operations. The deck is designed to
support container gontry rranes of ctondard 50 feet rail-
span design with a liftiné capacity of 40 tons at full out-
recach and 60,000 lbs/wheel load. Though initially intended
to be used in Palembang with an alongside depth of 8.5 M
at LLW only, the structure is, however, designed to permit
in the future the increasing of the alongside depth to
10.5 M at LLW, similar to Banyuasin.

Type III - Sce Figure VII-4.4,3-5

This is the "Island Wharf" type of construction
generally accepted for soil conditions similar to those of
Banyuasin, for alongside water depths in the 6-8 M range,
and where the decp watcer is far from shore. The proposed
conceptual design is for the 6 M outer harbor at Banyuasin.
The main wharf is a li¢ght structure, designed for a dis-
tributed life load of threc tons/f-i2 is comprised of a 60
meter wide deck without bulkhead and fill. The island-

wharf is connected to the shore and the Port's storage
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facilities there by at least two causeway bridges. Some
Gudangs are usually built on this island wharf, but
have obviously limited storage areas. This type of
construction does not permit efficient cargo handling
operations as most cargoes unless directly delivered,
have to be double handled and transported to the larger
storage areas on shore.

Type IV - Sce Figure VII-4.4.3-6

This is an "Island Wharf" similar to Type III,
but designed as "heavy structure" for a distributed life
load of 5.0 tons/M2 permitting container handling oper-
ations similar to those described for Type II and for
alongside depth in the 8-10-12 M range. The proposed
conceptual design is for the ten M outer harbor at
Banyuasin.

Causeway Bridge -~ See Fiqure VII-4.4.3-7

The causeway is a piled structure, 15 M wide,
connecting the "Island Wharves" to the port's storage
arecas and facilities on the shore. The bridge is
designed for heavy loads. Each of the island wharves (6 M
and 10 M) should have at least two connections to the
shore in order to permit erfficient and smooth traffic
flows from and to the island wharf.

Floating Port Facilities - See Figure VII-4.4.3-8

General

An alternative to fixed terminal facilities is
the provision of floating port facilities rigidly anchored
or moorcd in an easily approachable location. There are
numerous applications of this approach consisting of the
use of a converted tanker or bulk carrier, specially
designed stable (catamaran) terminal platform, or terminal
barge. (The Consultant has been in charge of a large number

of floating or floatable terminal designs for the "Instant
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Port Project" of the United States Department of
Defense.)

Some applications also use self elevating
barge of platform type structures such as De Long piers
or jack-ups. The proposcd floating terminal will consist
of a converted (about ten ycars old) tanker/bulk carrier
or a specially built terminal platform or ocean barge.
The floating terminal will be permanently moored to a
pair of piled anchor buoys in line with the predominent
tidal dircction.

The floating terminal will be able to dock vessels
on both sides or berth a vessel on one side and barges or
lighters on the other side. ©fficient and safe fendering
and mooring eguipment will be installed.

The floating terminal will be equipped with a
pair (2) of rail mounted, gantry supported catencry/
conveyor typve loaders/unloader for dry bulk cargo trans-
fer between ship and terminal, ship and barge or barge and
terminal. “Total installed dry bulk cargo transfer rate
will be 600 - 1000 tons per hour depending on terminal
selected. The terminal will have dry bulk storage
capacity sufiicient to prestore or receive 1-2 normal
full ship loads. While primarily designed for dry bulk
cargo transfer, the floating terminal will elso be
equipped for liguid bulk transfer. A%t a later date, a
submarine pipcline to the head buoy may be installed and
tied to the ship via a tressle between the head buoy and
the ship.

While not designed for gencral or containerized
cargo initizlly, the flcating terminal could be cquipped
with a container cranc or gantry as a floating container

terminal. Deck storage of scveral hundred containers
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would provide the buffer, with feeder containers supplied
by container carrying barges or other special container

feeder vessels.

A list of basic floating terminal alternatives
is presented in Table VII-4.4.3-3. The capital costs of
each of the floating terminal alternatives includes:

a. vessel acquisition or construction

b. vessel oucfitting or conversion

c. installation of dry and liquid bulk

transfer or transfer equipment

d. installation of mooring, berthing and

anchoring cquipment

e. installation of piled anchor buoys

f. installation and/or conversion of power

and operations support plant and
machinery

The abovi does not include the cost of general
cargo or container handling equipment.

Similarly operating costs include:

a. ship or terminal maintenance

b. cost of turminal crew, including equipment

operators, but excluding stevedores

c. fuel and supplies

Each of the alternative floating terminal
configurations have different operating advantages.

From the point of view of relative cost/effectiveness
the average capital cost of $11.50 million is used at
this stage. adaing a 20% contingency and a 15% escalation

to bring costs to 1977 we obtain the following alternatives:

Converted Bulk Carrier

The floating dry bulk terminal will be a

sccc . hand 10-15 year old dry bulk carrier of 25-50,000
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Floating Terminal Alternatives for

Tabhle

VIT-4.4.3-3

Banyuasin-Tg. Ap-—-Api

beep Draft lort

Cost
Storage Capital
Cargo Dimen- cayacity fully Meintenance
handling Zrhes of sions tong converted and
Alternative rate tvh o carso L, By D, Dry/ 3 000 Cperaticn
Altdo. (2re yoorn)  dry, vet  iuvonefon m ﬁliquid) 1975 Lonnfyenr
1. Bulk earricr U bull 174 .0 n
25000 tong 600 - 25.6 m 24,000 9,200 660
(10 — liouid 10,2 m (5000)
(¢irect
enly)
2. Bulk carrier Dry bulk 212.0m 50,000
50000 tons 1000 - 30,6 m (8000) 12,600 880
(10) liquid 12,4
(direct
only)
3. Tanker 600 Dry and 172.,0 m 25,000 8,600 660
25000 tons liquid 22,9 m (250¢0)
(10) (690) tulk 10,3 m
4. Tanker T2y and 210.0 m
50000 tens 1000 liguid 2000 m 50,CCO 11,420 880
(10) (1500) bull 12,7 m 150500)
5 Moating ey and 1€0.,0 m Ao
Catisnran £00 liguid 50.0 n (§5588§ 16,200 500
platicin (10c0) balk 12.8 m o
6, Qneen Torge £00 Iy oand 102.0 m %0,0C0
70000 tons €00 liguid 27.0 i (ibééo) 9,800 500
(0) bulk 8.0 1 S
7. Oceon barse 1669 Iry and 198,00 n
50000 {onz (1500) liquid 73,0 n (520883 12,800 600
(0) talk 11.0
tvereso Cost 11,500
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tons capacity on which one or more catenery loaders/
unloaders are mounted on a mobile portal/gantry. This
floating transfer terminal can be anchored (or docked
in an array of multi-buoys) at the proposed terminal
location shown on Figure VII-4.4.3-9. It is designed to
unload arriving bulk carriers of any size and will oper-
ate at any location consistent with the bulk carrier
draft and cargo destination or handling requirements,
Small bulk carriers will discharge all their cargo into
the floating bulk terminal, while any excess which can-
not be accommodated in the floating terminal will be
directly transferred into one of the 500-1500 ton
shallow draft dry bulk barges. In this manner ships of
up to 50,000 tons or larger capacity should be able to
call and discharge withcut delay. Cargo will be trans-
ferred from the floating terminal, after the dry bulk
carrier's departurec, into the dry bulk zarges which in
turn are towed to the shallow draft barge terminal for
unloading. “The barges will be designed for 3-4 M draft
and could, therefore, be served at a variety of locations
in the Musi River and i*ts tributaries. This system
introduces substantial investment cost savings and
flexibility. On the other hand, the double handling of
the dry bulk cargo will show significant increases in
operating costs. The important advantages of this
system can be sunmarized as follows:
a. Any size of dry bulk carrier can be
loaded/unloaded.
b. Dry bulk cargo can be loaded/unloaded at
a number of terminals with potential savings
in fecder costs.
c. The major ianvestment componcents of the

system such as the floating dry bulk terminal
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and baryes can be redeployed or sold at any
time, if for any rcason their need expires.
Therefore, the risk of an underutilized
"white elephant" type facility is eliminated.
The estimated (end 1975) investment costs of

the major components of this alternative are:

Dry Bulk Carrier/25,000 DWT (10 years) $ 7.5 million
Conversion and Installation of 2 |
Catenery Loadcrs/Unloaders each 600 °
ton/hr capacity 3.5 million

Fendering, anchor and other equipment 0.5 million

Total Floating Equipment $11.5 million

(optional Landside Facilities)

Barge Berth at Banyuasin $ 1.0 million
Barge Loading/Unloading Equipment 1.2 million
Conveyor 1.0 million
Storage Area, etc. 4.0 million

Total Fixed Facilities $ 7.2 million

Excl. Landside Incl. Landside

Grand Total (end 1975

cost) $11.5 $18.7 million

20% Conillugency 2.3 3.7 wiilion

Sub Total $13.8 $22.4 millicn

15% Cost Escalation - 1976 2.07 3.4 million

Total Cost end 1976 $15.9 $25.8 million

Operating Costs for 1 million tons/year

Maintenance of Vessel + Installation $350,000
Crew and Operators - 50 at $2,000/yecar 100,000
Fuel and Supplies 200,000
$650,000

The investment costs in fixed facilities
could be appreciably reduced by either the initial use

of existing shallow water depths in the Musi River, or
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by a more limited development of the bulk storage area
and new barge wharf complex.

Operating costs will depend on factors such
as the use of the floating terminal (extent of use, if
any, or self propulsion), the use of BPP tugboats for

barge movemcnts, etc.

Wharft Construction Costs

At the present time, there is under construction
at Palembang Boom Baru, a ncw wharf of the ten meter wide
concrete pile and slab with shect steel pile bulkhead
and land fill, etc., somewhat similar to Type Ia.

The contract price for a 164.5 meter length of
the above described wharf construction was 440 million
rupiahs or about USS1 million. If we assume that
engineering, inspections and miscellancous items will
cost about 15 percent, the overall cost e meeer of
Type I wharf construction is about USS$6,520 or say
US$6,500 per meter of wharf.

Applying an inflation factor of about 15
percent to represent 1976 prices, the construction cost
amounts to about US$7,500 per meter.

The Consultants analyzed and priced the various
wharf types, applying modern internationally accepted
design standards and using unit prices based on the
available e¢nd 1975 construction costs. Depending on
the expected time of construction, a cost ezcalation
factor has to be applied. VWhile the factor of physical
contingency to be applicd will depond upon the amount
of soil and hydrolocical investigations, that will be
undertaken prior to final evaluation and design.  We
have tentatively assumed these to be 102 at ¢ lembang,

15% at sungsang and Sungai Lais and 209 at Banyuasin.

229



Following in Table VII-4.4.3-4 is a summary
of the comparative construction cost per meter wharf at
various locations showing the basic cost as per end 1975
prices, the physical contingencies 10-15-20% and 15%
cost escalations in 1976 and 1977. In Table VII-4.4.3-5
and VII-4.4.3-6 we have shown the comparative costs of
construction of 1, 2, and 3 berths including all facilitiecs
at Banyuasin and Palembang. All prices taken are basic
prices of end 1975.

On Table VII-4.4.3-7 we have, for comparison,
evaluated the construction costs of 1000 wharves at
various port sites. A more detailed cost estimate will
be presented in the full report. The cost of floating
equipment is given in Table VII-4.4.3-8 and operating
costs are presented in VII-4.4.3-9, 4.4.3-10, 4.4.3-11
and 4.4.3-12.

4.4.3.5 Berth Capacity
4.4.3.5.1 Estimatcd Berth Capacity

The estimated berth capacity as given in the
Reconnaissance Survey Water Resources Research Center
Department of Civil Engineering, ITB, June 1974,

1. The report suocing a paper - Targec and

Content cof Pelita IT page 12 of the Port
Administrator of Palembang, states that Boom
Baru will have a maximum handling capacity
of about 581,262 tons per year.

2. The Keconna.ssance Report, page 41, in

computing tihe lenoth of pier facility
required in the future assumed a
productivity of 1000 tons per meter length
of wharf per year.

These, we assume, are general averages as
berth capacity must be evaluated by factor such as:

' - Number of days worked annually

- Number of shifts
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Table

VII-4.4.3-7

Preliminary Cost Rnalysis - Alternative Port Develcpment Sites

For 1000 Meters of FPort Facilities - Capital Costs in US$1000

Various Alternative All erpanalon - Manyua- |Sungsans 60 All expansionjAll exparnion }All exmarsion at Falez~ |{Faletbang Paleztang
Sescrirtions gin Ocean Shipr ng at 10 |7 of increaseat Cungai at Palemtang tang Heavy conatruction {40, of in= S0 of in-
JTten L M interislan? S ipping et{and Palembanz|lais as a six|ar a six meter|Alt.I-Fermitting vessel |crrase and | crease end
6 M. 5TD M x 1iM s 40 of in- linter Fort rort of €1 draft at LLw. Panyuasin Ranruasin
Eo. - A 500 W x /N creace Lifght Light Alt.1i- I7C bhut at ¢ €0, of in- | 5S¢ of in=-
Depeription - b .
\ Cuter Troar € Mtr.Fert Syructura Ssructure only creaan crcass as
of Cont Itecs - N Banyuasin |a flecating
Bart lart -8 M s b
artor arber 1-8 M Port }(1I-6 M Pert 10 H rort
Heavy Structure
1. Tvre of Facilitties Fixed Fixed Fixed Fixed Fixed Fixed Fixeqd Fixed Fixed Fa-
letharg
Floating
Timvuisin
2. Iredgpirsg ¥one 3,400 5,700 8,710 lione 26,140 Nere Lene lore
3e Ails tc Navisation 509 SCo 100 40 None 1,000 Nono s £
4. Land Fecluation/ o) 480,000 2 | 460,000 #°| 330,000 ¥2 | Lasd £111 100,000 M2 [100,00c2 | 100,000 K2 | 330,000 1 | 200,000 M2
or asqulaitions: 1,240 3,220 3,690 2,000 2,000 2,000 2,730 2,610
Se Pger Facllities 33,805 30,150 Sunsuang 10200 x 64 10004 x €M 1C00 Meter Bimtuasin Pirnvuasin
I0CH x M COn o x 1CH 200N Float-
00N x FM 00N x 6M irg
Talerbang 14,810 12,730 23,130 23,130 Palerdang 70°M x 64
400% x 6 4CCI x 6% [ Paleztang
16,6825 24,705 G x &M
24,735
6. warehouses 5,775 6,000 6,350 10704 of 6,350 6,350 6,350 6,020 4,850
wharf
£,3%0
2 ' 33,520 k&
7. Siarase arean, 49,000 M 480 4680 4r0 470 A0 4RC 460 4R0 338
B. Flecatirg Fauirment 5,820 _ 5,820 6,850 2,400 1,030 2,630 1,830 6,250 6,250
% i 1,875 1,875 2,740 1,875 1,875 1,875 1,875 2740 1,590
10. ﬁaiytcnance and Repair 100 100 100 100 50 50 50 0 50
¥oruntopa -

#) Assuzed that a 100 H wide operation area could be acquired at Palexbang.







Table VII-4.4.3-8

D)
o]
ER)

e
0]
m
<
|
(aa]
&
o] Ke)
o N
n
IS
=) B
4]
£
"I g
4]

Floating Eguip

@] [ o (@} o < [T [Tal
< C. o NN w ot . LN
te (@] M [aV] (= — (08 ot (XN
- - -
[qV] (4N} (V]
[®] (@] o O @] [« I I
u" Co (] Q N o [EQY N Ve
|y O M~ o+ g ~ ~
- - -
[qV] aJ (V]
C (] C (@] O \D \0
(@) (@ o [4V} [9Y] W 'S
i @] LY — 1 = [T i \O
- - -
(aV] (V] [qN]
(@] O (@] O (@} O = —~
(@] C [&] NN (¢0)} —~ [aV] N
T\ \D NN ~ —~ < Ta)
- - -
r~ (V] (oY}
[} C o Q e} (@] o cJ
-~ (9] (@] (@] O\ [qV] un i O
[@NTan] Y] 0 o ~ — (= C — A
[on ! L - -
(48] — oY) (oY)
N S S © O W O
(&9} (& (@} [qV] (&Y (@] Q]
—~ \0 N ~ i —~ ~{ [qV]
+? - . - -
1 r— [aV] [qV]
O
Q
(@] (& (@4 [ < (@} u™ [Tg)
(@] @ [©] L) Q — « o~
1g [q¥] A [&] — [ (@] —i i
- - -
— [4V] [V}
s ) ()] [} o (@] ol (4%
[s0] (&) (&%) Q (A w un N -~
o™ &N} N 4 ri ~ [e0] (6N
- - -
~ r4 —
(9] (@] [ [ e () \0
O O [ (4] Cy (e8] )
~ o NY - | — t~ [sH]
- - L
— red —~
(@] () o - [ (@ L (g
(] [ (&) LIS (<M r— [} -t
te Y} N\ o — — &} 4 i
- - -
— [q¥] N
(@] (@] (@] (@ > (&) Cd (o]
O [ [ o R " ER [N .
[qV] J A r - rt (8] [0DY
- - L
i ri —
<. [ o < (& w0 A
[ o [} W o (o8] (@]
—~ Y BN ~ | ) [ w0
- - -
s (&) —~
0]
t)
i
-
-y
!
r~{
]
[ n Q
v L.v ol
o
o Y H o
Q - ~ Q 0
e vty . 42 ~ "
4+ G £ i iy e o [y
S ol 9] 43 o O 4
Q) — P Hal oy L2 N o) .
s ot H 4 o+ 42 1
@] 1 ) [\ s | 1§ oy
Lo o] e} [&] 4] L2 . £~
o’ O Q —t 4 23 ] (@]
& ) L o O 99} b EA4
[ . . - - . . . Y .
WO ~ QY] N <~ e O t~- @O
4+ 5
-1

236



















- Gross Number of hours worked/day

- Net Number of hours worked/day

- Hours lost due to ship operation

- Hours lost due to rain, etc.

- Actual net hours worked/day

- Berth Occupancy

- Number of hatches worked

- Average tons loaded per vessel

- Outputs taens per net gang hatch hour
- Type of cargo

- Percentage overside

- Percentaye direct delivery

- Percentage to whaerf/storage

The Consultants used this approach in their

evaluation of berth capacities and port throughput.

4,4.3.6 Warchouses

The cost of a standard warchousc with concrete
bed foundation, but no piling foundations, ranges from
about 60,000 to 80,000 rupiahs or about US$150 to US$200
per square wmeter or about US$l5 to US$20 per sgyuarc foot.
Pilings per nmeter lenoth driven are approximately Rp.
6000 or US$15. There are no pilings under the warchouses
at Boom Baru, Palenbang.

The cost per suuare meter of warchouse used
by the Reconnailssance Survey was US$150. Adding 15 percent
for escalation, the 1976 cost will be about USS$165 per
squarc moeter.

At 5000 motcr2 per 130 meter berth, the average
warehouse capacity per meter length of wharf is 38.5
mcter2 which represents a cost of 38.5 x 165 = $06350

for warchouse construction per meter of wharf length.
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4,4.3.7 Land Recclamation and Costs
The cost of land reclamation in the Palembang

arca ranges from abour Rps. 800 to 1000 or US$ from
2,00 to 2.50 per square meter by dredge £ill and from
Rp. 1200 to 1500 or U5$%3.00 to 3.75 per square ncter
when land fill is supplied by truck.

Land reclamation in the area requires about
two cubic meters of land fill per scuare meter of
reclaimed land and the rate of compaction is about 20
percent. It is assumed that land £ill in the Banyuasin
area will requirce thrcee to four cubic meters of fill
per squarc meter of arca. We have assumed reclamation
cost of Rp. 2750 or US$G.7/M2 and at Sungsang where
reclamation is partly on land which has to be acquired,
we have assumed an average cost of Rp. 4100 or US$lO/M2.
There is no reclamation cost at Sungal Lais as the

© ¥

reclamation will be as [ull cut frow the dredging.

4.4.3.7.1 Land Acquisition

In order teo extend the existing Boom Baru wharf
facilities castwards, bevond the present boundaries, the
port may have to acquire land. We have assumed that the
BPP will be able to acquire not more than a 100 M wide
strip of land. Som2 of the land is built up with small
awelling units mainly of wooden construction and other
arcas arc free, used for larding of gravel and sand.

Some parts in the anchorage of the sailing vessel are
under porl jurisdiction. “The cost of acquisition of

empty land was given at Rp. SOOO/M2 and that of built

up as 10-12000 &p/X7. We have assumned an average of

Rp. 8200 or LS&ZO/Hz including reclanation whonover
required. At sungsang we assuned that some land acquisit-

ion will have to be nade and have assumed an average



cost of Rp. 4100 or US$10/M2 including reclamation.
At Banyuasin and at Sungai Lais we have assumed that
the land there is freely available and that no

acquisition is required.

4.4.3.8 Land Requirements

The folloving land requirements are assumed
to be needed in order to construct and operate port
facilities at the various ports under construction and

according to the various comparatively alternatives

shown on Tabble VIL-4.6.1-1.

o
o

of facilities

M2 per 100012 wharf

Columns Locations Ehnre Sub-total Total
See Table VII-4.6.1-1
1 Banyuasin 100 480,000 480,000
2 Banyuasin 100 480,000 480,000
3 Sungsang 60 290,000
Palembang 40 40,000 330,000
4 Sungai Lais 100 480,000 480,000
5 Palembang 100 100,000 100,000
6 Palembang 100 100,000 100,000
7 Palembang 100 100,000 100,000
8 Palembang 40 40,000
Banyuasin 60 290,000 330,000
9 Palembang 50 40,000
Banyuasin 50 240,000 290,000
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Note:

The areas arc based upon 480 M2 per meter wharf or some
20 acres of land arceca per deep water berth - a good
average sizc by international standards.

At Palembang, however, becausc of the dense populated
areas east of Boom Baru, wc assumed that the port would
be able to acquire a 100 M wide onerational area, i.e.,
some 4 1/2 acres/berth. This would be less than at the
other locations but would be adequate provided that
operations and hence usc of operational areas is
efficient.

4.4.3.9 llousinc Lecqguirenents and Costs

I'or planning purposcs for housing proj.cts, the

following criteria werce used:

1. The cost of the land is treated separately
froni that of home construction and outfitting.
The maximum allowances for land for housing

varies in accordance with thn follewing table:

Class of liousing Max. Rupiah per M2
I 4000
II 3000
III 1000/1500
Iv 500/ 750

The above costs would be applicable in the
Palcmbang arca and the average cost, if
assumed, to be about 2500 Rupiah per M2.
The cost of lanu in a large tract purchase
at Banyuasin would be a minimum of 50 Rp/M2
and a maximum of 100 RQ/M2. An average
cost of 7% Rp/mi had bcen assumed.

2. The usual industrial housing development
standard 15 100 housing units per 2.5
hectarces of cach unit averages about 250 M2

overall.
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Houses in housing projects are estimated
to cost as follows:
Average staff houses 1,500,000 Rps.
Averaye labor pool house 1,000,000 Rps.
The total cost of a housing development

- exclusive of land purchase but including

developnient of streets and external public

utility facilities is estimated as follows:

House 56.6%
Street Improvement 16.4%
Public Utilities 20.0%
Miscellaneous 7.0%

Total Cost of

Development 100.0%
Total Cost of development vs housing cost
= 100/56.6
= 176%

The Port of Palembang now has about the
followiny personnel complement which will

handle about 500 mecters of wharf length.

Officers 141
Staff 185
Port Personnel 326

Stevedores {(Labor
Pool) 800 -~ 1200

Total Personnel
1126 - 1526

Assume for planning purposes a port
personnel reqguiremcnt of 300 and a labor
pool requirecment of about 1000 per 500
meters of wharf or two stevedores per

meter of wharf.
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The cost of housing per 1300 personnel to
man 500 meters of wharf are as shown in
the following Table VII-4.4.3-13.

4,4,3,10 DIBlectrical Requirements and Costs

The following electrical requirements are

assumed for a 1000 meter wharf development:

Estimated Electrical Demand Kilowatt
1. Housing Project - 500 watts per house
% 2600 housecs per 1000 mcter of wharf 1300
2. Public Strect Lignting 10 Km @ 1 unit
per 50 meters = 200 x 500 100
3. Water Works 300
4. Port Facility _ 300
5. '"Total Connected Load (TCL) 2000
6. Dbemand Load Factor -~ Assume 500 of TCL 1000
7 Assumc a 50% Factor for Lxpansion 500
8 Total Capacity to be Installed 1500
Estimated cost gencrating equipment plus
distribution systemn Uss$1,500,000
9. Maintenance 5% uss 75,000

Personnel Reuuircments

The personnel complement of Palembanyg Port
Administration LBoom Baru facilities is approximately

as follows:

Officers 143
Staff 185
Stevedores on the worklists 1200
Stevedores normally working 800

Total personnel working Boom Baru range from a minimum

of about 1126 to a ma:ximum of about 1526.
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Table VII-4.4.3-13

Housing Costs

Item Cost Palembang Cost Banyuasin
_No. Item Description 1000 Uss 1000 uss

1 Land Area 325,000 M2 575,000 M

2 Land Reclamation 1,463 3,881

3 Land Cost 1,982 . 105

4 Houses 3,625 3,625

5 Street Improvement 1,050 1,050

6 Public Utilities 1,280 1,280

7 Miscellaneous 450 450

8 Total Housing Cost Per

500 M of Wharf or 1300

personnel 9,850 10,391
9 Housing Cost per Meter

of Wharf 19.70 20.78
10 Housing Cost per Unit

Personnel 7.58 7.99

Note: As shown on Table VII-4.6.1-1 the assumed different
cost for the infrastructure (lines 12-16) for the
various alterrative port locations. The difference
of costs stems from the following assumptions

i. Palembang - All port labor and staff will come from

the town of Palembang which has all town infrastructure

and that no special housing will have to be constructed

as a prercquisite to operate additional port facilities

there. Still we would acquire in the future a new road

leading to the port in order to avoid the congested

down town ncar port areas.

ii. Sungai Lals - Similar conditions as for Palembang.

1ii. Banyuasin - All port labor and staff will come
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Table VII-4.,4.3-13
Housing Costs
(contd)

from outside areas and that all infrastructure for

a town will have to be built up.

iv. Sungsang - Some of the port labor may come from
there, but that all staff will come form outside
arcas and that only 40% of the areas infrastructure
could be utilized for the port's requirements and

that 60% will have to be built up.
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Since the management studies of personnel
complement have not been completed, for preliminary
cost comparison purposcs, the following complement of
personnel will be assumed to be required to man a

terminal with a wharf length of about 500 meters.

Officers 140
Staff 180
Stevedores _980
Assumed Total 1300 men

4.5 Development Plans
4,51 Coal

Gencral

Palembang has been a coal port for many years. The
Bukit Asam coal mines are located about 173 kilometers to the
south and west of the port and the coal arrives by rail at
the Kertapati terminal about five miles upriver from the

primary poxt facilities at Rcom Baru.

Somc years ago about 8C0,000 tons of coal per year
werc mined in the area but lately the prcecduction has dropped
to less than 1C0,0C0 tons due to the booming oil market. As
a result of the drop off in the coal trade the coal handling
facilities hove received scant maintenancce and much of the
equipment shculd now be rehabilitated although much of the

equipment sheculd be surveyed and disposed of as scrap metal.

The operation and conditicn of the Kertapati coal ter-

minal is described in Volume V-2.4

Development DPlans.

There are twc coal development projects which have
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progressed heyond the contract signing stage and are in the
process of being implerented. The two projects are outlined
as follows DProject Mo. 1 is a long term project while Project

No. 2 is a short term project.

Project Mo. 1 - Coal for Export.

P.T. Shell Internaticnal and the Republic of Indonesia
have signed a contract under which the Shell Compeny will mine
coal in thec Prevince cof South Sumatra under a production sha-
ring aqgreerent with the state owned PUN. Potubare Mining Corpany.
Uncer the cortrace Shell Mijnbouw plans to invest Us$ 1.2 bil-
lion of which 200 rillion will be spont on production eand 300

million on naorketing and trarsport feocilities.

Production projection range frcm 25 to 30 million tons
per year for export. The contract wrich is valid for 30 years

will cover a 71,420 squarce kilometer area in South Sumatra.

To market 25 million tcns of coael per year will require
that a substantial guantity of the coal will have to be trans-
ported to the Europcan market. If the coal is to compete with
other coal sources, it will have tc be transported in large
cconomical hulk ccal carricrs heoving a minimum size of about
100,0C0 to 120,000 DWT ships with an eventual maximum size
ranging from akeut 200,000 to 250,0G0 DWT. Ships of the size
Shell plang to use in the transpert of this coal to market
will have cdoewpths in excess cof about 55 fieet and ships of this

draft cannct operete into the propesed port of Banyuasin or

[N

4o
Ve

in Bangka Stue

Furthermore since there ic cood decp water available

on Scmangka Bay in the vicinity of Panjang, plus the fact that



there is an existing railroad from the coalfield area to the
Port of Panjang, Sfhell plans to transport the 25 million tons
of coal produced annually to deep water for overseas shipment

via a port to he developed on deep water at Semangka Ray.

It is the concensus of the Palembang Port Study Team
that the ccal in question cannot he shipped to the overseas
market in large bulk coal carriers from either the Palembang

or DBanyuasin Port arecas.

Project No. 2 - Cocal for Dorastic Consumption.

While the coal fer cexport will come primarily from
new mince, the present plans cre for P.N. Patubora to refur-
bish and rcdernize the existing Lukit Zsan mincs and to increase
their prcduction to akout two millicon tens of coal pcr year.
This coal would Le primarily for leocal Couth Sumatra consump-
tion with somwe of the coal being shipped to West Java for use

in power plants.

In orcder to uce two million tons of ccal in the Indo-
nesian market it will ke nccessary to convert come of the pre-
sently oil fired power staticns to coal fired power plants.
This will take time and in the interim it ic planrned to expor:
up to about S5C0G,000 tons of coal per year into the Southecast
or Fast Aisia coal market. This coal will be shipped by rail
to Palembang and thence onto small bulk carriers which will

load at the Kertapati coal terminal in Palembang.

Project 1o. 1 - Rchakilitaticn and Ewmansion of

Bukit Asam Mires.

1. Shell is exploring a large area in Sumatra for coal
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anc. is also asgsisting P.N. Ratubara as technical advisers in
the rehabilitation of their existing mines and in the trans-

portation and rarketirng of coal.

2. Shell iz encouraginag P.N. Patubera to produce
2,000,0C0 tons of coal per vear from their existing mines
and they are intcrested in moving a substantial part of this
coal through Hertapati which will require the operation of
the Palernbane Arpera Pridge in order to handle econcmical

ship sizcs.

3. Shell has been on scene here about one and one half
vears and state that much of the 2 million tens of coal will
be for Cunatra consurntion, cement plant, roew power station
supplying Palerbang cte. and about 5C0,0C0 tong/year may he
shipped to Java or othor derestic users,

4. It will take sowe fime to huilild un Lo 2,000,000 tons/
ycar, however the mines have increaced (heir production some=-
what and arce hoginning to rove coal through Fertapati. Pro-
duction nrext vear will be about 2€0,0C0 tons, about 100,C00
tons for local use and 10C,C00 tons surplus for export to

Southeast 2Asia.

5. Since 0il is more easily trancported Shell (and the
Indonesian Govcernrment) feel that Indonecsia, particularly
Sumatra and Java should convert to the burning of coal and
that thco 0il saved in the process should be exported to in-

crease the covntry's foreion exchange pecition.

6. Shell will help crxport the initial 100,000 tons sur-
plus to Southcazv Asia, perhaps as far as Taiwan, until sone
of the Incdonrsian poewer and industrial plants cenvert to coal.
Shell further cstimatoes that the surplus coal available for

export moy ricge to esbout 5C0,000 tons by 1979-1980 and that
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for the next five years the ccal will have to move to market
via Kertapati. After 1980 this coal may move to market via

the decp water port which will be developed for Project No.2.

Production has already increased at the Taba mines
and Shell, PRI ancd the Vorld Pank are interested in promoting

this coal production.

Project No. 2 - Development of New Coal Fields

for Ixmorting - 25 Millicn Tens/Year.

1. Shell is involved in a separate major project that
of exploring fcr the necessary mines, developing the mines,
developing a transport system and port facilities at a deep
water port for the mining, transport and merketing of about
25 million tons of coal pecr year,

2. Shell has been involved in a study of the above pro-
ject for about 1% vears, in Indonesia, and their basis for
signing a further agrecrment, which they sicned a production-
sharing agrcerment with the R.I. on October 15, are as given

below.

Note : The ayreement prcvides for a feasibility study which
will detcrmine the location (two or three mining areas), the
quality of coal which can be mined and the marketability of

the coal. The study will take about 12 months following which
Shell and the R.I. will decide whether to go ahead with the
actual develcprment of the nines aleng with the requisite trans-
port, port, shipping and marketing gystems. The agreerent also
calls for Shell to nrovide R.I. with technical advice on the

Bukit Asam mine, Prcject !lo. 1, to I.N. Batubara.

3. They have investigated the possibility of moving

the coal to a deep water port both in an easterly and southerly
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direction and have tentatively decided upon looking further
into a deep water pert on cither Lampung or Semancka Bay.
However, since c¢nce port is cheaper to build than two ports

only one port will be bhuilt.

4. Project Mo, 2 plans to utilize and perhaps expand

the existing railroad from the coal fields to Panjang.

5. The port will operate on a 24 hour basis and Shell
originally winted to corry coal in 2C0,CC0 Dwt. bulk carriers.
However it appoars that the eventual consurners of the coal,
including Vurcpec, do not have pert focilities for ships much
over 100,C0C Dwt. with cdrafts of abouvt 16-17 meters. Shell
will, however, eventrally went te usc ships in the range of

150,000 Dwt. in thke program.

6. With reqgord establishing a major coael port at Banyu-~
asin &hell coenlics thet they have loolad at Dancka Straits

and Lonyuasin ond cotinated the larvgest ship thoy could use

in this arca would be abcut 70,CC0 Dwt., Having locked at

both coasts they sclected the south coast where 150,000 Dwt.
ships arve feasible throuch Svndn Straits and the aforementioned

bays.

7. Farly in 1977 they will be in a position to say how
the coal preduction will develop. They will have to acquire

a market and this will take time. The build up will uncdoubtedly
be gradual with soy 5,000,000 tons/vear fcr the first two years
of oporetion., If they were going to mwove large cuantities of
coal carly in tho procren a pipeline would have advantages

over a railreoed systen. [owever, pipelinces are inefficient

at partial lecade and a trade off study has been made between
the pipeline and a railvaey transpert system which indicates

the railway system is advantagcous in the carly building vears
of the project but that a slurry pipeline will eventually be

required to handle the anticipated full mince production.
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Findinnsg,

The railroad distance from Raturaja to Palembang is 173
kilometers anc the distance from Palembang to Banyuasin is
about 90 kilemoters. The railway distance from Baturaja to
Banyuasin would thercfore be approximately 263 kilometers. The
railway cdistance from Taturaja to Panjang is 227 kilometers.
Thus while Palenliang has the advantage of a shorter rail dis-
tance to its port by abocut 54 Fm when compared to the rail
distance to the port of Panjang, Panvuasin would have a longer
rail route to BDaturaja kv about 36 Imn. Further since a rail-
way line crists from the proposcd mining areca to Panjang it
will ke cheaper te expand the present railway over known ter-
rain than to lay a longer new railway linc in a partially
surveyed jungle swamp where many construction problems may

develop.

The controlling depth in Pangka Straits and into Banyu-
asin is akcut 35 feet (11 meters) which will not permit the
operation of ships with a Dwt of more than about 70,000 tons.
Since it will not ke possible to copcrate very large deep draft
ships intc Panyuasin Shell will not e interestea in develop-
ing Banyuasin as the najor ccal port for the handling of

about 25 millicn tons of coal per vear.

Conclusions.

1. That under no circumstonces will Shell or the Republic
of Indonesia consider the developrent of Ranyuasin as a major

coal port for the mincs of Southern Sumatra.

2. That basically the same reasoning applies to any future
consideration of Panyuassin or Bangka Straits as a decp draft
oil port for South Sumatra. The new oil fields in South Suma-
tra appecar to be generallwy south and cast of the present oil

fields and closcr to the deep water in the Panjang area,
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4.5.2 Petrolceum and Petrochemicals

Palenbang has two petrolcun refineries, Plaju
and Sungal Gerong. DBoth refineries recelve crude
from and deliver petrolcecum products to ships berthed
at thelr private piers. The tonnages handled have
declined over the last fifteen years, so that at present
the refinerics are opcrating at 600 of capacity. In
addition the overage cize of ships calling at the
refinery has decrecasced.  DBecausce the plant is twenty
years old and maintencnce costs are increasing along
with the cost of handling petroleum in gmall tankers,
plans arce presently under consideration for converting
one of the rofincrics to production of petrochemicals.
The exact nature ol these plans arce not ycot decided
and any dccision regarding such plans have been delayed
by Poertemina's precent licuidity nreblons.  One source
at Pertanina predicted that the conversion would result
in a chanqge of product mix, but not in tonnacge handled.
He ulso cstiaated that the nunmber of ship calls at
Certamina would increasce duo to the use of smaller
product vesgels for distribution of petrochemicals.
The PPS tceam predicted that the conversion will be
completed in 1985, but that the total output of the
refinerics will be reduced by 100. In addition the
number of vesscl calls should remain constant or be
reduced, since the calls by smallcer sized product
vessels will bhoe countorbalanced by the use of larger
size tankors. Poth projections indicate that the
shipping demand feor the Pertamina refinceries will not

change significantly over the next decade.

4.5.3 leoertilive

Palembang has been shipping urea from the Pusri
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wharf since 1964. The present capacity of the plant is
480,000 ton/ycar of urca. Pusri III now under construct-
ion is due to be completed at the end of 1976 adding an
additional capacity of 570,000 tons. Presently soil
investigation are being conducted for a Pusri IV
expaansion wihilch would add another 570,000 tons/year cap-
acity by 1979/80. Thus the total capacity in 1980 should
be 1.6 million tons of urea. Plans are also being
considercd for converting Pusri I to a diammonium phosphate
plant prccducing about 160,000 tons per year; however, no
date has beon fixed for this project.

The present chipment of bulk urca is being handled
by four chartered ships, three of which were formerly
used for cuarrying coal. These vessels arc due to be
replacced by three 7000 DWI bulk carricrs to be delivered
starting at the end of 1976. The last ship is scheduled
to arrive in mid 1977. Plans arce erso beling considered
for purchasing onc or two additicnal vessels so as to have
adequate shipping capacity for handling the output of
Pusri I-IV as well as the distribution of TSP. These
vessels wone designed with a six moter draft so as to
allow unhindcered movement in and out of Palembang. Plans
are also being considered for providing pilots on board
the vessels so as to allow complete autonomy in operation.

In order to accommodate the expansion of capacity
and the new vessels, the bulk loader at the Pusri wharf
is being replaced with a gquadrant beam loader capable of
handling 750 tons/hour.

AL the end of 1978 the cstimated number of vessel
calls for bulk shipments is 4.2 per week, thereby allowing
28 hours per ship call for a 70% berth occupancy. In
addition, there will be ship calls at the second Pusri

berth for handling bagged urca, bagged imports, spare
S 59
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parts and equipment. The PPS study team cstimated that
fertilizer imports would amount to 187,000 tons in 1985.
The development plans for Pusri are well co-
ordinated to provide adequate shipping capacity through
its own wharf and to minimize the delay of its vessels

when calling at Palenbang.

4.5.4 Elxyood agﬂ qui_ggoducgi

Palerbang has a large medern plywood plent which has
been in operation since 1974, Output is approximately 18&0 m3/
day bhut construction is underway to double the capacity of the
plant. &Additional plans are formulated for tripling the pre-
sent capacity by 1980. Also a request has been filed with
the government for construction of a sccond large plywood

factory in South Sumatra.

The present shiprent of plywood is about 2,200 m3 per
month primarily shipped to Jakarta on small ships which
load dircctly from the factory. The expansion of the plant's
capacity can be casily handled through the existing wharf

which at present handles aboul three ships per wonth.

The Sumatra Regicnal Planning Study identified two
potential proiects related to wood manufacture which could
be located in South Sumatra. The first is a large scale
pulp and paper mill and the sccond is a plant for producing
hardwood chips. fhe former would have a capacity of about
800 tons/day of pulp, the latter more than 100,000 m3 per
year. The same study estimated that these projects would

be rcalized hy 1985,

Plywood and timber products are directed toward the

donmestic market. The PPS team esbtinates that demand will
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grow at a rate of 12% annually but that local consumption
will absorb an increasing proportion of the output. The
estimated flow of tirber products through the Port of Pa-
lembang is estimated to reach 150,000 tons in 1980 and

increase at a rate of 11-12% thercafter. The majority of
this will prebkakly be handled via factory wharves. Thus
by 1985 an ectimated 245,0C0 tons of timber products will

be handled at private wharves.

4.5.5 Sawn Timber.

Presently sawn timber is produced at a number of
small factorics which lightered their output to ships at
anchor. 1In this way about 34,000 tons were shipped out
of Palembang in 1974. The saw mills are primarily small
primitive mills though a few arc medium sized mechanized
mills.

The PPS team projects a major growth in the shipment
of sawn timber both export and demestic. For export the
volume of savn tiliber is cupected to account for about 15%
of the timber shipments in 1990 and 259% in the year 2000.
This amounts to 355,CC0 m3 in 1960. An additional 460,000
m3 is projected for domestic shiprents in that year, for a
total of nore than 8C0O,0CO m3. This large volume will
require the introduction of large scale mechanized saw mills
equipped with their own wharf facilities. Loading would con-
tinue to be to lighters or peossibly dircct to ships where

adequate depth is available adjoining the saw mill.

4,5.6 Cenmnent.

Presently the Port of Palembang unloads about 75,000

tons of imported and domestic cement. Plans are now under-
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way to construct a 5-600,0C0 ton capacity clinker plant at
Raturaja and to transport nalf of the output by rail to
Palembang wheore it will be ground and bagged for lccal and
interisland distribution. The plant and grinding mill are
scheduled to be in operation in 1979. An expansion of the
Baturaja facility to 1-1.2 million ton capacity is projected
for 1982/83. This pregram would rost likely be supported by
an expansion of the Paleriing grinding mill to handle
5-600,000 tons/year. The hinterland for Palembang cement
will be limited by the existence of similar facilities at
Panjanca, !edan and Padang. The proposed market area includes
only South Sumatra, including Pangka, Belitung and Jambi.

Any excess production would be sent to Jakarta.

The grinding mill in Pelemrbang is plenned to be located

next to the TAPA facility at Kertepati. This location allows
for divcct veceipt of clinter from tho railucnd and direct
delivery of the prcduct to road, rail and water transwort,
In addition inputs for the PRaturaja plent, primarily iron
sand and refracteories, and the Palembang plant, primarily
gypsul and Iraft paper, will be handled via the Prlembang
facility.

The PPS team estimates an annual growth in regional
demand of 15%. Of this demand half is expected to he sup-
plied by local waterborne shipments. The surplus production
projected to range from 7&€,000 to 15%,00C and back down to
22,000 in the period from 1980G-199%5L would presumably be sent
to Jakarta via dorcstic shipping. All vessels calling at
the Palembang plant would be constrained in size by raised
height of the Ampera Pridoo and limitaticn of river depth
above the bridge. Yor inputs and for larcce shipments of
output it may ke necessary to transfer cargo via lighter

from the Palembang plant to vessels at anchor. 1In all
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cases a wharf will ke required at the Palembang rlant.
This wharf will have to be sized for handling an estimated
522,000 tons in 1990, 75,C00 in, 304,000 local out and
143,000 interisland out. MNo plans are available at present

for this facility.

4.5.7 R ice

South Sumatra is a deficit area in terms of rice pro-
duction. OCver 70,000 tons were brought in through Palembang
in 1974. The two primary sources of expansion in supply are
the Pertamina Rice Estate project and the extension of rice

cultivation in the Banyuasin region.

The Rice Estate project proposes to eventually put in
cultivation 20,000 hcctares using 2 highly mechanized form
of agriculture. At present only scme hectuires have been
placed under cultivation and the total project is not cexpected
to be completed until the carly 1980's. The projected yield
per hectare is ahout 8 tons, thus the total output of the
project should he approximately 160,CC0 tons per year. Assuming
a comparable amncunt of land cen he cultivated in the Banvuasin
area where piceent yiclds are not more than .8 tons/hectare
then a total output of 176,000 tons/ycar by 1985 might be
anticipated. Hewever this only amounts to a 36% increase
over the present production plus imports of South Sumatra,
while the demand is expected to grow at about 2% per year.
For this rcason the PPS team has projected an increase in
inward shipments of rice and the developments at the Rice
Istate or in Panyuasin will not require an increase in

port facilitices.

4.5.8 Rubkber

Rubber is produced primarily by small holders. Large



estates contributed less than 2% of the output in 1974, How-
ever, the markcting and milling of rubber is centered in Pa-—
lembang. Most of the mills are located along the Musi River
and the output is lightered to ships at anchor in the Musi.
The supply of rubber is somewhat elastic and small holders
generally alter their planting in response to a change in
prices. The rise in the cost of synthetic rubbers, the moce
active wnarketire in sccialict countrics ond the anticipated
recovery in denond in Vesteorxn Turope and the USA all point

to a continuing growth in demand. The formation of a comnon
rubber market by Malavsia, 7Thailand and Indoncsia should help
to stabilize rubber prices and encourage the growth in supply
from the small holders. The PPS tecam estimates a long term

growth of 62 per annur.

The rate of growth of rubber exports will probably
result in @ proliferation of rubbcr mille ratheir than the
introduction of a large scale units. If this is the case
the the output will continue to be lightered to vessels in
the river and there would ke no additional demand for wharf

space within the port.
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5.0 EVATUATION OF ALTIRNATIVES

5.1 Future Traffic Demand.

Projections of the form in which commodities will be
shipped in 1990-20C0 are lkased on four factors, the present
form of shipment, other possible forms, the total volume to
be shipped, and the potential origin/destination. The infor-
mation is summarized in Table VII-5.1-1 for the various com-

modities included in the economic forccast.

In order to estimate the amount of cargo which would
be handled in deep draft port two assumptions were made.
The first was that the mininum volume of cargo through a
deep draft port would include all exports except logs which
would be handled in the river, crude and oil products which
would be handled through Pertamina's wharf and general cargo.
The sccond was that the maximum volume of cargo would include
logs, 70% of the genral cargo but none of the crude and oil
products. It would alsc include inports of fertilizer for
transshipment, rice, sugar, cotton, wheat and flour, nraphtha
and 70% of weneral cargo. The rcsulting tonnages are given

in Table VII-5.1i-2.

It is also likely that a decep draft port would be used
for transshipment of domestic cargcoes to and from Palembang.
Aside from transshipment fertilizer, which would be distributed
through a deep draft facility, some of the crude and oil pro-
ducts might be handled in large tankers for transfer at a
deep draft facility to/from refinery lighters. If nhalf of
the petroleum shiprents were handled this way, then an addi-
tional 2.5 million tons of liquid bulk would be handled
through the deep draft port in 1990 and 1.6 million tons
in 2000.
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It is noted that there are large differences between
the minimum and maximum expected cargo to be handled through
the deep water port. For example while we are confident of
a demanded throughput of 1,299,000 tons by 1990, the actual
throughput could be more than three times as much. Approxi-
mately the same ratio is noted between minimum and maximum
demand for the year 2000. Projected demand obviously depends
on many internal and external factors, such as quality and
level of service, costs, infrastructure, term of trade and
more. Most of these arc adaptive factors. As costs per unit
cargo decrcase, the amount of cargo will usually increase
which in turn genecrally improves the quality of service which
in turn increases cargo flow and thereby reduces costs. In
reality there are also other factors influcncing these trends
such as existing investments in capital assets such as ships,

piers and cargo handling equipment or tradition.

5.2 Pier Development.

1) Traffic Foreccasts.

The traffic forecast for 1990 as shown in Table VII-5.1-2
presents the foreign trade traffic originating or destined
to the region of Palembang. This traffic does not include
the local and interinsular (Nusantara) traffic of Palem-

bang = which will continue to be handled at the Boom Baru

and other facilities of the Port of Palembang. The resultant

recormmendations for short term improvements as shown in
Volume VI are aimed at accommodating the increasing local
traffic of Palembang up to 1985/%°8,

From the cargo handling port opcrational point of view

we have separated the traffic in two major groups
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2)

3)

i) Break bulk cargo including
a) bagged cargo - long runs
b) packagcd timber -~ long runs
c) rublker
d) gencral cargo
e) container
ii) Bulk cargo
a) dry bhulk
b) liguid kulk

Locaticns

“vhile the break bulll cargo can be handled both at Palem-
bang and in the Banyuasin Tanjung Api-Api area the han-
dling of bulk cargo at Palembang should be excluded from
consideration because of the Musi River's channel and
its Outer Bar limitations which are especially detrimen-—
tal for large scale interocean bulk trade activities.
The sufficient improverment of the chonnel requirirg
deepening and removal of some kends i1s an cxtremely
costly propesition given the hyvdrclogical properties

of the river. Some 25 million cubic neters cof capital
dredging costing scme US$ 28.5 million and some 8-1C
million cubkic meters cf annual maintcnance dredging
costing some USS$ 8-~10 million would he required to

make Palembang accessible to ships with an eight neter
draft at all stages of the tide. It is clear that

such an expenditurce would hardly render itseli economi-
cally - and a solution - avoiding the dredging of the

channecl should he investigated.

Port Capacity.

The main factors affecting the capacity of a break bulk

cargo port are :
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i) nunkber of berths

ii) the berth occupancy

iii) the tonnage of cargo handled per ship

iv) the productivity while vessels are at berth which in
turn involves : workable hours, the number of hatches
worked, the proportion of effective working time and
the labor output : depending again upon the type of
cargo and the available cargo handling equiprent

v) the availability of open and closcd storage areas

vi) the achievable rates of bringing in exports and
clearing imports, involving in turn the rate of

direct and indirect delivery.

The rate of ship arrivals in a port changes over time
and ships' arrival is generally randcm causing at times to
queueing of vessels awaiting berth space, while at time leaving
empty berths awaiting the arrival of ships. There is however
some figurc of port capacity which maximizes the total net
benefits, that is net benefits to both ship owners and the
port when taken as a whole. If any port administration were
to insists on 100 percent utilization of its capacity it
would minimize its cost per ship - but ship owners would
incur costs while waiting for berths. On the other hand, if
enough berths were constructed and naintained, the ship
owner's waiting time and costs would be reduced to zero;
but the port would bear the high costs of constructing

and maintaining the berths.

The basic p-okizm is one of trade offs - more berths =
higher costs fc the :.o.t but lower cocts for ship owners;
fewer berths = lower costs for the port but higher cost to
ship owners. Higher port costs would reqgquire the port to
increase its charges against the cargo - which would even-

tually be passed on to and will have to be borne by the con-
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sumer. This is generally defined as financial costs. Higher
shipping cost mainly in foreign currency - even if a substan-
tial part of the foreccast traffic will be carried by Indone-
sian flag vessels - will hove to e borne by the nation's
economic resources. Shipping costs are thercefore generally
defined as econcmic coste. The optimum number of bherths

will he ccrewhore Yotween that nurher reqguired to avoid any
waiting by ships (upper linit) and the nurber which will be
fully uvtilized vear-round (lowelr limit) resulting in a berth
occupancy rates.  This subject will be Zurther elaborated in

the Full Rerort.

4, Pecuired Facilities

(I) Break Rulk Carvo - Sce Tables VII-5.2-1 and VII5.2-2

Based on the aforesaid the consultants have analyzed
the facilities-requirements to handle the tratiic forecast
by 1980. The assumed cargo handling outputs are scie S50-80%
above those presently achieved. With the setting up of
training centre and introduction of training schewmes for port
labor e¢nd steff - the introduction of palletization and the
procurcrnont of carvo handling cquipment (see Volume VI -
Short Term Immrovements) - the port administration should

have no difficuvlties to reach these outputs by 19°0.

Following is the surmary of the main requirements:

e Palembang® Banyuasin
Traffic Berth . Berth N
Perth N Berth
days . days
Break Bulk Cargo
Low 876 = 3.6 say 3-4 847 = 3.5 say 3-4

#iuh 1,126

it

4.3 say 4 1,097 4,2 say 4

271



cLe

TARIE VII-5,2-1

CLRGO FACTLITY RGGHTRTINT = BOCM BARU

Location TALIHDANG - B TARY
Deccripticon of facilities MARGIELL VWILARE
Alenzside depth, M 6 Meter 8 lieler

Ioys worked/yr.- accum. 350 700 1,099 1,409 %50 700 1,050 1,470

Shifte worked/day - accum, 3 6 o 12 z € 9 Nz

Groes iion.heours werked/day-accum, 24 13 ‘2 95 24 48 72 e

ket Yos.hours worked/dav-accum. 18 35 84 7o 18 34 54 72
hﬁzg;: loot due to eoperations-nccun 1.8 2,6 5.4 7.2 1.8 3.6 5.4 7.2
Hours lost due to rain - accum, 1.8 3.0 5.4 7.2 1.8 ) 5.4 7.2
Aciuzl net Nes.hours worked/day- 14.4 28.9 47,2 57.6 14.4 28.8 43,2 o7 .

Berth occupancy rate % 60 65 70 75 60 65 70 75

Berth days - Operating 210 : 455 725 1050 210 455 735 1,050
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TARIZ Vii-5.2-1 (CZon't)

C.ian TACTILTY L UIHIIUNTS = ROOR BANU
S aver.gelCutput] Nos. Hours |[Jays per Days required| MNps. vessel Nos, Terth
Carg> ~ Imports/exports ( 000 Units) cargn tens/ |hatches| per vaessel fer total
carr ei:;ang  [worketl [vessel caroo Low Eigh Low | High
Type ¢ 19%0- Forecasts Low iigh o |haten/ re- |rfart.|z day | Lew High
vescel |hour quired unded
zegged - tong ruas - T 150 | 200 | 40t 0 3.5 30,1 | 2.¢) 3.0 213 150 38 50
Tinter - Fackazed - I~13 350 360 4000 o5 3.51 45.7 el 3,5 307 315 ag 90
Rubber -~ T 37C | 350 | 4con 20 .50 38,1 | 2.6| 3.0 | 272} 259 93| o5
General cargo - T 40 90 €0 15 2.5 22.7 | 1.6f 2.0 o4 212 47| 106
o - ifts
Ccnlainers - 20'Equiv.ToU 10 20 12 I 1s 1 cranc: 8.0 0.61 1.0 63 164 831 166
SU3-TOTA ‘ - 876 | 1128 349 507 |3-4] 4+
250/ e/ 4.2/ 4.5/ )95/ 228/
Bulk - 42 - | G2 42
Dry 310 {1420 {15000 750 20 1t 1.5 32 142 21 95
Bulk ~ Liquid - 670 ]14CC0 500 °3 2.0 . - a5 - 45
: 95/ | 524/
SUB-TOTAL i 32 238 21 143 1 1




TABLE ViJ=5,2-2

CARSO TUCILITY RIVUIRITIANTS - BANYUASIN

veLe

. Location ) BANYUASIN

Description of facilities |~ Ouwg :‘p:(r: - ¢ OUTER HARZCR-OFFSHORE IST.AND WHARF

Alongcide depth, M 10 etor 1S ieter

Yuzber tertas 1 - 2 3 4 1 2 3 A

Length B tetal 189 770 840 720 230 500 750 1,000

Ieys worzed/yr.- accun, 355 709 1,050 1,400 350 7C0 1,050 1,200

Shifts worked/day - accum. 3 6 9 12 3 6 9 12
Gross los.hours wor‘;;r;:l/dny—accum. 24 40 ‘72 a6 24 23 T2 as
Net lNos.hours worked/day-accum. 18 36 54 72 13 36 54 72
Houre lont due to cnecratiens—ccem 1.8 3,6 5.4 7.7 1.8 3.6 5.4 7.
Hours loat due ‘o rain - eccum. 1.8 3,6 5.4 7.2 1.8 3,6 5.4 7.
Actuzl net Kos.howrs worked/day- . 14.4 28,4 43,2 57.6 14.4 28,8 43,2 57.
accun,
Zerth occupancy rate % 50 60 65 70 50 60 65 76
Berth days - Operating 175 420 €63 980 . .175 420 683 ago




TANLT VII-5.2-2 (Ceon't)

CARGD 70 JILIUY MO UTRTTONTS — BANTUASIHN
.. 2 aqejCuttut| les. Hours [2avoe per Days recuired| lipgs. vessel Nos. Trth
Cargo = I rts/expor ni averapre v ¥8 7 3 : 08, .
€90 rport /evpo ta ( 000 Lﬁ_ts) caTgo tons/ katches| mer vegsel for *toxal
carried|rang |[worked [vess2] caAryo Low High Low | Eigh
Tyre ¢ 1990- Foreccasts Low High er hatch/ ro— Part.l2 day | Low nigh
vessel |houx quired ounded
Bazged - long runs - T 150 | 200 | fsce 10 S N30 Ll 6.01 106 141 18 24-
Ticber - Fackaged - n’ 350 250 eron 25 3.5 2,4 € 6.5 285 293 44 45
Rubber - T 370 3280 4000 3G 3.5] 3G.1 2.6 3,0 279 285 93 95
General carge - T 40 aQ Q50 15 2.5] 22.7 1.6] 2.0 cy4 212 47 105
~ Tt5
o Corntainers - 20'Equiv,.TED 10 20 120 |M5 1 crane| 8.0 0.6] 1.0 83 166 83 166
~ = 12
(S )
SUS-TOTAL - 847 | 1027 2e5 635 |3 -4 4+
Bulk - Dry 210 1120 | 15000 | 239/ 5 4.2/ 4.5/ | 95/ |ses/
3 12 1500C 750 20/20 14 Fis 32 142 21 a5
Bulic - Liquid - 670 | 140C0 500 28 | 2.0 2,0 - g4 - 48
: 95/ 52 ]
SUB-TOTAL 32 2§é 21 143 1 i

. # 4
Yote 1+ The 10 M offghore island wharf can be dredged to 13 M at LLY so as to handle vessels of 12 M draft, which will be
able to enter and leave the port area under tidal restrictions (tidal differences : 3.75 M on springs, 2.50 M on

neapa).



Bulk Cargo
Low - 95
High - - 238

0.6 say 1
1.3 say 1

* The higher number of berth-days required at Palembang for
the same amount of cargo stems from the lower average amount
of cargo carried by vessels to and from Palembang due to

draft restriction.

As seen from the above the facility requirements for

break bulk cargo are similar for both Palemang and Banyuasin.
The choice of location will depend therefore upon other fac-

tors such as

i) overall port facilities construction cost

ii) overall port related township infrastructure cost
iii) overall cargo handling cost

iv) land or barge transportation cost between Palembang

and Banyuasin as against shipping costs or savings

These points and the consultant's conclusion and recom-

mendation will be further analyzed in the final report.

(II) Bulk Cargo

The location of suitable facilities presents less
ontions. If to provide facilities able to handle bulk
carriers of such dimensions so as to achieve reduced freight
costs for Indonesia's exports and imports - deep draft faci-
lities must be constructed. Deep draft facilities will sti-
mulate the country's exports and increase their competitive-
ness. Construction costs of the facilities, the overall

cargo handling costs as well as inland transportation costs
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must be low to keep the overall commnodity costs as low as
possible, not offsetting the saving gained through lower
ocean freight rates. These facilities stem therefore bhest
to be placed at Bonyuacsin.

Further elaborations on the FEulk Cargo Exports Imports

see in chapter .

5. Faocilitics

Break Rulll Cargo

The technical aspects of the construction of facilities
to handle break bhulk cargo were shortly reviewed in Chapter
VII-4.4.3.4 and will be further elabkorated upon in Volume VIII-

Engineering.

Bulk Caico
The consultants evaluvated various alternativeg for a

Bulk Cargo landling Terminal in order to achieve an econcmic
yet cffective solution. The four bhasic alternatives are
here shortly described - while more detailed data will be

given in Veolure VIII - Enginecring.

a) Floating Terminal (Pigure VII-4.4.3-8)

A floating terminal consisting cf a converted bulk
carricr or specially constructed floating platform is moored
to a pair of mooring buoys anchored in line with the predo-
minant tidal currents. The floating terminal is ecuipped to
berth oceangoing Lulk carriers on the ocean side and barges
or coastal vessels on the land side. DPneumatic fenders and

constant tension devices ere used to facilitate berthing and
to absorb kerthing cnergy. The terminal will be eguipped
with catencry loader/unloaders, transfer conveyors and vacua-
tors. It will be capable of loading and unloading bulk car-

riers to or from the terminel storage, aloncside barge/coasters
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or both. The terminal will have a storage capacity of about
30-40,000 tons and generate all required services such as
electric power, fresh water, compressed air. It will also
provide storage for ship supplies such as fuel and water.
Accommodations for the terminal crew (estimated at 85 men)

will be available in the terminal superstructure.

b) An Offcshore Dolphin Berth (see Figure VII—5.2-1)

The berth consists of an open reinforced concrete
structure on which the bulk loader/unloader will travel and
will support the loading/unloading conveying system. The
structure is 150 m long and some 20-25 m wide. The vessel's
berthing energy is absorbed by a grdup of fender dolphins
designed to handle 50,000-80,000 Dwt bulk carriers approaching
the wharf at a speed of 0.15 m/sec. and an angle of 80. Tug-
boats will assist the berthing and unkerthing of vessels.

This fendering system permits a relative light concrete sup-
port structure, as this is not subjected to the berthing

impact of vessels.

The piles of the breasting and mooring dolphins are
of high tensile steel, specially treated or cathodically
protected against corrosion. Catwalks will connect the ferder
dolphins to the structuré, while the mooring dolphins will be

easily accessible from a launch.

The berth is connected to the shore by a steel bridge
structure carrying the conveying system and pipelines and

serving as walk way.

The bulk terminal is of multipurpose design able to
load and unload bulk as well as liquid.

The shore facilities comprise of an open storage area
for 50,C00 m3 with stacking and reclaiming facilities, as well
as a small covered storage area for 10,000 m3. A generator
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station will supply the required power. Living quarters for
some 100 labors and 20 staff will have to be created.

The inshore side of the berth will serve as barge berth.
Bulk carrying barges will be loaded by the loader directly
from vessels and/or from the buffer storage on shore, similarly
barges will unload directly onto vessels or into the buffer

storage.

c) Offshore Wharf - see Figure VII-5.2-)

The whzrf is designed to serve as bulk terminal and
simultancous’ - as wharf. All bulk handling and shore faci-
lities ar similar to (b) above. When not in use for bulk
handling, the wharf could handle break-bulk unitized cargo;
using either ships gear, mobile cranes or a specially designed
loader. The berthing energy of the approaching vessel is
absorbed either by the wharf structure or by breasting dolphins.
Two 10 m wide cause way bridges connect the wharf to the shore

and the storage area there.

(d) Gravity Prefabricated Island See Figure VII-5.2-3 and
Figure VII-5.2-4

The proposed terminal consists of a prefabricated gra-
vity type island, made of reinforced concrete or steel. The
structure is constructed on shore and then floated to location
and sunk in place. Depending upc.. soil condition the structure
will settle after gravity loading somewhat in the sea bed
material. Tn case of silty bed material the structure could
be supported by piles driven from the structure after its
placing on the sea bed. The piles will be capped prior to
gravity filling. The load will be carried by the piles, thus
preventing excessive settling of the structure. The analyzed
structure is 107 m long x 32 m wide and 21 m high has 30,000
Dwt when floating and of 45,000-50,000 ton capacity after
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sinking in place. The gravity island serves as storage and
loading platform.

Such gravity island will serve as self supporting unit
not requiring any shore facilities. These could be added in

future with the growth of traffic.

Comparative Costs - Bulk Cargo Terminal - Alongside Depths
10 m and 15 m at LLW.

Floating, Dolphing,, Offshore,,, Gravity,

Type terminal berth wharf Island
cost US$ cost US$ cost US$ cost US$
(000) (000) (000) (000)
Draft - 10 m 15,000 17,100 19,200 17,600
Draft - 15 m 16,000 25, 300** 27,700** 19,800%**

* Self-supporting units - without shore based storage

** Includes US$ 8,000,000 for dredging channel to -13 m at
LLW which will enable to handle vessels with drafts of
15 m but under tidal restrictions (Banyuasin Tidal Dif-
ferences : 3.75 m on spring and 2.50 m on neaps)

*** Include shore based storage : 50,000 tons opan storage,
10,000 tons covered storage and storage facilities and
equipment cost US$ 6-8 million.

The evaluation of the various alternatives shows that
Bulk Cargo Terminals of various types could be successfully
developed at Banyuasin. Each type has of course its advan-
tages and disadvantages. Though there are cost differences
of up to 65% between the alternatives,the various alternatives
eachpresent a different ype of facility and a different ope-
rational approach. The analysis should be based on operation

costs, future expansion possibilities etc.
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Total Annual Costs for the various alternatives listed in
Table VII-5.3-1 are therefore

Annual Costs of Banvuasin Throughput
($ and tons in OCO)

Alt.No. 500 tons 1,000 tons 1,299 tons 1,447 tons
1 $ 12,350 $ 12,920 $ 13,244 $ 13,356
2 $ 15,610 $ 16,240 $ 16,564 $ 16,676
3 $ 12,440 $ 13,010 $ 13,334 $ 13,446
4 $ 5,867 $ 6,437 $ 6,761 $ 6,873
5 $ 4,350 $ 4,920 $ 5,244 $ 5,356
6 $ 4,600 $ 5,170 $ 5,494 $ 5,606
7 $ 4,505 $ 5,075 $ 5,399 $ 5,511
8 $ 6,835 $ 7,405 $ 7,729 $ 7,841
9 $ 4,828 $ 5,398 $ 5,722 $ 5,834

10 $ 7,143 $ 7,713 $ 8,037 $ 8,149
11 $ 4,180 $ 4,750 $ 5,074 $ 5,186
12 $ 6,798 $ 7,368 $ 7,692 $ 7,804

If we consider the minimum and maximum expected throughput
(Table V1i-5.1-2) for 1990, then, in 1975 dollars, the cost
per ton (full burdened) is as follows for the various major

cargo types.

Minirum Cargo Maximum Cargo
Alt.No. General Dry Bulk lL.ogs General Dry Bulk Logs

$/ton $/ton Timber $/ton $/ton Timber

$/ton $/ton

1 $ 14.66 $ 4.27 $ 7.57 $ 6.06 $ 1.16 $ 1.82

2 $ 16.94 $ 5.34 $ 9,33 §$ 8.02 $1.29 $ 2,03

3 $ 14.74 $ 4,30 $ 7.55 ¢ 7.38 $ 1.14 §$ 1.83

4 $ 7.45 $ 2.18 $ 3.80 $ 4.09 $ 2,01 $ 3.80

5 $ - $ 5.90 $ 8.86 $ - $ 1.20 $ 1.98

6 $ - $ 5.95 §$ 8.92 § - $ 1.20 $ 1.99
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7 $ - $ 5.92 $ 8.89 $ - $1.20 $ 1.98
8 $ - $ 8.62 $ 13.06 §$ - $ 1.36 $ 2.28
9 $ 16.84 $ 4.28 $ 7.40 $ 8.26 $ 1.12 $ 1.80
10 $ 23.63 $ 5.99 $ 10.36 $ 10.99 $ 1.36 $ 2.06
11 $ - $ 5.73 $ 8.69 $ - $1.14 $ 1.92
12 $ - $ 8.58 $ 13.00 $ - $ 1.36 $ 2.28

5.3 Projected Deep Draft Port Costs.

The costs of the various proposed facilities are sum-
marized in Table VII-5.3-1, Total recurrent costs which include
amortization, interest, and port operating costs vary from a
low of $ 3.58 million per year for an offshore bulk terminal
with limited unitized cargo handling capacity to over $ 15.00
million per year for a full 3 x 250 m wharf port development
at Banyuasin in 15 m of water. All the fixed port facilities
at Banyuasin and Boom Baru are designed for a general cargo
capacity of 1 million tons per year, and container handling
capacity of 20,000 TCU/year or about 200,000 tons/year. The
fixed Banyuasin port alternatives also include dry bulk han-
dling capability of 1 million tons per year, while all the
floating and other offshore bulk terminal alternatives at
Banyuasin are designed to handle 1.4 million tons of dry bulk
per year.

The other cost applicable to the port alternatives are
feeder costs, all of which have been computed in Section VII-
4.4.1 as costs over and above feeder costs to Boom Baru as
a result no feeder costs are assumed in the Boom Baru expansion.
For the analysis of the Banyuasin alternatives we assume barging
through a 10 £t Sebalik canal in 1000 ton barges though obviously
Outer Bar barging may be used if large bulk shipment commence.
For the purposes of establishing port costs we therefore take
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Table VII-5.3-1

summary Port Costs

Alternae It0m In\':;':t".::‘nt cort ()w'afin,; F‘In;mfinl Total Capacity of Facility
tive Deszription Drart (3 cun) c et cooia recurrent
Yo = (22°0) ez | ($700)/yr. conts Break Unftized
* FPixod Eiuipzent (8000)/yr | bulk cargo carso contd Dry bulk
Facilitirs =0
Drrmincin Tolda Alters
1. 10 - 12 64,600 19,700 3,000 8,750 11,750 |1,000,000 20,000 | 1,000,000
2. 15. ar,co0 19,900 020 10,170 15,070 1,€00,000 20,000 1,000,000
S 10 - 12 62,000 12,700 3,300 8,540 11,840 1,000,000 20,007 1,000,000
-
e ¥arsipal wharfl 8 25,800 3,500 T.6n0 2,667 5,267 }1,000,000 20,000 -—
4 Lexrth x 120 M

Se 10 - 12 15,000 -— 1,500 2,250 3,750 - - 1,400,000
6. 15 16,000 - 1,670 2,400 4,000 — — 1,4cC,000
7. Lolphin 10 - 12 2,800 14,300 1,500 2,405 3,905 - -— 1,400,000
8. Dolpkin 15 11,200 14,300 2.170 3,135 6,235 -— -_— 1,4C0,000
9. Island Whoof 10 - 12 4,200 15,000 1,6C0 2,628 4,228 100,€00 5,000 1,400,000
10. , | Island wharf 15 12,700 15,000 3+2C0 39343 6,543 | 100,000 5,000 1,400,000
11, Gravity island 10 6,000 11,600 1,300 2,28C 3,580 —_— -— 1,400,000
2. Gravity {sland 15 16,200 11,600 2,0C0 3,198 6,198 -— —_— 1,400,000
® With tidal restrictions




the fully burdened cost of feeder to Banyuasin (fixed, off-

shore etc.) as

$ 1.32/ton 500,000 tons/year
$ 1.17/ton 1,000,000 tons/year
$ 1.11/ton 1,500,000 tons/year

5.4 Projected Deep Draft Port Benefits.

There are various ways to determine the benefits of a
deep draft port. Quantitative benefits can be determined
by evaluating the differences in freight, cargo transfer,
feeder and other costs which are expécted to be incurred
with or without a deep draft port. This has been done for

the deep draft port alternatives.

To determine the freight differences we have taken
the lower and upper limit of the cargo flow projections for
1990 and computcd the applicable freight charges under con-
ditions where the cargo is moved either through expanded
facilities in the Musi River (Boom Baru and lighterage)
versus moving appropriate exports and imports via a deep
draft port at Banyuas.i.i. Although some local and inter-
island traffic is expected to be handled via a deep draft
port, we did not include these benefits. Origin and des-
tinations of major cargo flows were determined and freight
rates for the particular routes and methods of handling
(break bulk, container, parcel, bulk etc.) were obtained.
We then computed the resulting freight costs of exports
and imports if :

a) handled all out expanded Musi River facilities

b) if the minimum or maximum of projected imports and
exports are handled at a full Geep draft port at
Banyuasin

c) only bulk cargo and a limited amount of unitized general
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cargo is handled over an offshore bulk handling terminal.

These results are shown in Tables VII-5.4-1 to VII -
5.4-3.

The freight charges used are generally liner (conference)
rates and unitized (containerized) rates. Only very little
bulk movement was assumed to maintain the analysis as conser-
vative as possible. For rubber and coffee for example we
essentially only removed the surcharge, which is imposed
by the conference to make up losses due to Musi River approach
distance, draft limitations and the fact that it is a lighteracge
port. As a result, only small differences in bulkable cargo
freight rates between Musi River expansion and deep draft port
handling were assumed. In fact the large quantities of 1log,
timber and rubber exports as well as some imports will justify
handling by bulk carrier, parcel bulker or parcel tanker at
about 30-40% of the cost of the present freight rates.

The shipping costs using expanded Musi River facilities
are estimated to be $ 174.99 million (with 1990 cargo flows)
versus an estimated cost with cargo flowing through the Banyu-
asin port facility of $ 157.94 million and $ 1.50.93 million
respectively with minimum and maximum cargo flows through the

deep draft port facilities.

5.5 Cost - Benefit Znalvsis and Evaluation of Alternatives

The benefits in terms of reduced shipping costs were
presented in Tables VII-5.4-1 to Tables VII-5.4-3. Consider-
ing now the reduc'ion in shipping cost or benefits derived

from particular facilitics we obtain
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TARLE VIT-5,4-1
ESTTIMATED SHIPPING COSTS PALTMRBANG TRADE
1690 ~ MO PORT AT RAIYUASIH

FRETGHT STRUCTURE UNCHANSGHD

FUROrS U.S.A. ASTA
Volumelireight] Total |VolumelFreight| Total [Volume|Ffreight] Total
tons rate cost tons rate cost tons rate cost

(000) |£/ton [£(000) [(000) |3/ton |8(000) |(000) |8/ton [2(000)

EXPORTS ,
Rubber 151 115 17,265 226 104 23,504 - - -
Coffee 40 140 5,600 27 127 3,429 - - -

‘Logs - - - - - - 703 50 | 34,447
Sawn Timber - - - - - - 355 40 14,200
General ‘

Cargo 4 233 932 51 238 1,190 4 95 380
TMPORTS 14
Fertilizer 1C0 80 8,060 100 80 8,000 100 55 , 200
Rice L - - 64 80 5,120 64 55 3,520
Sugar - - - - - - 24 55 1,220
Wheat - - - 3 75 225 - - -
Cotton - - - 3 127 381 - - -
Naphtha - - - - - - 670 | N.A. K.A.
General

Cargo 60 233 13,980 1CO 238 23,800 60 g5 5,700

Total 45,877 65,642 63,067

TOTAL SHIPPING COST ¢ 174,5%%,000

Comments.

Rubber Treizht rate given by Java-liew Y, rk & Burope Ipdonesia Rate
Acroenents as of Il venoer 1975.

Coffeo Same as above,

Lofs Bstinated cost using current carso handling method.

Sawn tirver Freirsht rate by Java-liow Yark 4 Ipdonesia-Turops Hece Arrecments.

Gen,cargo lrndonaeia Joran Zate estirated as Lariff rnot available at time
. of writing
Fertilizer wmrtireted cost of bullt shiprent barging within ship.
Rtice Bstinated coot of bulk shiviont barmpring within ship,
Sugar Fetimated cost of bulk shivment basging within ship.
Yheat Mstimated ccst of Talk shivrant vagring within ship.
Cotton Freicht rote br Java New Y. riz Rate Agreerent as of MNov.1975.
Nephtha Mo data avail.tle,. )
Gen.carqo Freisht rate by Java=liew Y, v & Indonesia~Europe Rate Ajreements

Indonesia Jaran rate estimated as tariff not available at tine
of writing.
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TARIE VIT-5,A=7

WSTTHATED SHITIING COSTS PALIRALG TRADD

1990 ~ LT, THTLATED USW 0P Byl AT PANYUASIN

TNeTn J.S5.A. A S
Volurefirzipnt| Total [Volume|¥reipght{ Total |Volume{lre
tons rate cost tons rate cost tons r
(o00) |2/ten |2(nc0) [(000) |/ton  [3(c00) |(c00) |8/

Total
a cost
tea  {2(oen)

EXPCRTS
Rubter 151

8]
A9 ]
—
b ]
(ge]
RSN
it
(A V]
Ny
N\
Neo]
(@]

20,2401 - - -
FAN I 27 100 2,700 - - -
Logs - - - - - - 703 50
Sawn Timber - - - - - - 355 36

Coffee AC 1

=
N

L Al
nNy I
- -
-3 =
(SRR )
o O

General

Cargo 4| 1e0 720 5 1 180 900 4 90 740
TLTORTS I ;

Fertilizer 100 80 g,000] 1CO 80 8,020 100 o | £.300
IR R
Sugar ~ - - - - - 24 55| 1,220
Wneat - - - 30 75 225 - - -

Cotton - - - 3 127 321 - - -

b1 ‘7 f,

Napntha - - - - - - 670 | .a. NI

General 70| 180 5,400 50 | 120 ¢,000 30 90 | 2,700 +
Carso 30| 233 6,500 5o | 238 | 11,000 30 a5 | 2,£50 +

Total 39,595 58,164 51,227

TOTAL SHIPFING COST S 157,838,000

L
Comments., .
Lubter Current cenferance freirht rote rminus existing Palembong surcharge
ninus 1% raducticon for centainer.
Coffece Same 2c pheve,
Logs Gothinated cont usine raniling metheds,
Jaun timber  Eelirated cool with N reduction for bundling and
by RDaduction due quicher cargo handling and
i e ol f:"tc
Gen.cargo Corrent cinfernrnece fro inuwe Palentang surcharge ninus

4
A P
10 raodiotion Fn“ ce

Fertilizer

nice W tsrti~w-1n17b”n90 : 7‘; bulz ecu nt,,
K nporticn unlesdnd reosing in shivo,

Suoray

unloadins vith baszings in ship.
‘w’}l’??.t n

s3timaled cont Doy bull chinment with basesis

Cction Currcnt conferovcs Ireight rate.
Raphthin -—
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ESTTMATED SHIPFING CO5TS PALFMRANS TRADE

1990 — FAXILLC EXONCTED USRS 0D FGRT AT DANYUASIN

7.S.A. A ST A

Volumelireicht| Total (Volume|Freight| Total [Volure Freight{ Total
tons rate cost tons rate cost tons rate cost
/

(oc0) (000) |2/ton |8(000) [(0CV) |8/ton |%(000)

EXPORTS
Rubter
Coffee
Logs
Sawn Timber
General
Cargo
IMPORTS
Fertilizer
Rice
Sugar
Wheat
Cotton
Naphtha

General
Cargo

151 85 12,835 22¢ 90 20,340 - - -
40 115 4,500 27 100 2,700 -
- -l - - - - |.703 | 50
- - - - - - | 355 | 36

55,150
12,780

L 4 180 120 & 10 1,440 4 90 360

.CO 65 €,5C0f 100 70

6 70

7,000} 100 40
4,480 4 40

4,000
2,560

195] - - -
- - - 3| 105 ;2] B - -
- - - - - -1 670 | M.A.

N.A.

10,800 100 180 17,500 €0 95 5,700

Total

61,510

35,455 £3,970

Comments.
Rubber

Coflee
Logs
Saun tinber

Gen.cargo

Fertilizor
Rica

Surar
Wheat
Cotton

Maphtha
Gen.cargo

TOTAL SHIPFING COST 1
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Benefits/year Cors . 'year Benefit/Cost

Alt.No, _~
Minimum Maximum Minimum Maximum Minimum Maximum
$ (000) $ (000) $ (00O) $ (000)
1 17,050 24,060 13,244 13,356 1.28 1.80
2 17,050 24,060 16,564 16,676 1.03 1.44
3 17,050 24,060 13,334 13,446 1.28 1.79
4 - - 6,761 6,873 - -
5 3,800 11,200 5,244 5,356 0.72 2.11
6 3,800 11,200 5,494 5,606 0.71 2.00
7 3,800 11,200 5,399 5,511 C.72 2.03
8 3,800 11,200 7,729 7,841 0.49 1.43
9 4,960 13,200 5,722 5,834 0.87 2.26
10 4,960 13,200 8,037 8,149 0.62 1.63
11 3,800 11,200 5,074 5,186 0.75 2.16
12 3,800 11,200 7,692 7,804 0.49 1.43

These benefit/cost ratios are simple, the ratio of
savings in shipping costs in using various deep draft faci-
lities versus the expanded Musi port divided by annual cost.
In reality the denominator should be the difference in annual
costs between the deep draft and Musi port facilities. This
approach is possible with the first four facilities, because
they handle the same mix of cargoes, but could not be done
for the deep draft facilities at Banyuvasin primarily designed
to handle bulk cargo, because there is no comparative cost
figure for the port expansion in the Musi River. 1If we com-
pute the Benefit/Cost Differcntial ratio then the three first
deep draft alternatives all have minimum ratios of 2.0 and

maximum ratios of 3.7.

It appears that a deep draft port development at Banyu-
asin before 1985 is not only justified but will also result



in significant benefits.

It is difficult to determine if it is more attractive
to commence with a limited offshore terminal development, or
the construction of a 3-4 berth port. This decision depends
largely on the potential for handling bulkable cargoes in
bulk.
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