8-5-4 Design of North Breakwaler

The North Breakwater is of the same design conditions with the West Breakwater. Fos

the comparison and exanination of stiuctusal type, therefore, those exaniined for thé West
Breakwater were taken up. They ase:

- Steel pipe pile type,
Rubble mound stoping lype, and
Coupled pile with sleel sheel pite type.

8-5-5  Design of Fast Groin

For the purpose of preventing inlrusion of waves and littoral drift due to east
monsoon, the East Groin having an extension of 1,700 m is planned fiom the shoreline east
of the Third Pier lo the water area with a depth of about 3 m.

The 900 m section of the total extension from the head will be designed in a way to
permit multiple use in future expansion of the posl, while the remaining 800 m section will
be in a necessasy minimum for the prevention of littoral drift.

As a regards the streelural lype, the 900 m seclion will be designed with L-blocks
having a crown height of +1.8 m upon the rubble mound and bamboo matlresses will be
used for keeping the seftlement to minimum, white the 800 m section will be designed in a
simple structure of R.C. sheel piles driven in a single row for economy of the expense.

86 Wharf

86-1 General

The Short Tesrm Development Progeram includes a -10.0 m foreign trade wharf with 6
berths, of which an exlension of 495 m with 3 berths is planed under the Urgent
Improvement Program. ‘

The 50 m seclion between the exisling -5.3 m whatl and the new ;!D-Om whasf is
designed as a transitional part.

The head of the first pier has to be sheathed with a lemporary revetment until the
whail is co:ig,l_mcled under the Short Teim Development Program. Thus, the 60 m section
connecting 1o it is designed as a transitional revetment in the Urgent Improvement Progsam.

However, the tolal extension of 3 berths with this 60 m section added measures 555 m
(3@ 185 m) and is usable, as the -10m whatf with 3 besth uvnder the Short Temm
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Development Program. Thus, the 60 m section will be construcled in a similar stivcture to
that of the -10.0 m wharf.

862 Design conditions
(1) The vessels to be accommodated ase 10,000 DW.T. class under the Urgent
froprovement Program but of 15,000 D\'.'T under the Short Term Development

Program.

Thus, the wharl is designed, from the beginning, for 15,000 D. \\'T vessels 01‘ lhe

followi mg dimensions:
Length: 165 m
Breadth: ' S 726 m
Depth: N 13.0m,
Full-toad dsaft: 9.5 m and

Approaching velocily: v= 18 emfsec.
(2) Deésign seismic coeflicients are:

Horizontal coeflicient Kh = 0,07, and
Vertical coellicient Kv = 0.

(3) Surcharge is separated fos in nofmal condition and in an earthquake.

Nornal in an carthquake
Main struclure of quay wall
vniform load q=301m? q*= 1.5 tfm?
Concentrated load T-20 '
(4)  As form condilions,
Wharf crown height: 1+ 220 m, and

Apron width: 250m
{5) Soil conditions
1)  Shearing strength of the éohesive soil of the éxisting ‘p,mund IS
] £0.00~-220m,Cu= 06llm’+UI4Z(Bss:e*000)

- Weight of unil volume in water, 41 = 053 .

2 For adhesién, R S
: qOOM~220m "~ ° - 7 Ca=2.84 m?,
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220m~-300m- Ca=5.921fm?,
Deeper than -30.0 m Cp=8.0¢m?.

(6) - Design conditions of Transit Shed and Open Storage Area
1) ° Transit Shed - -
a) Floor load

Normal candition © Average q = 2.0 t/m? is used as Uniform load
S ) for whole Moor ar¢a of Transit Shed.
q=3.0t/m? is uszd as 1oad in deggnmg beams
© 0 and girders. ‘ B
In an earthquake : - Average q' = 1.0 t/m? is used as Uniform lodd
f or whole ftoor.

= 1.5 ¢/m? is used asload in dengmng beams
: and g;rders

b) Dead load of shed
. * - Same in both cases of nommal time anid eatlhquake at q = @’ = 0.3 t/m?.

©2) . Qpen Storags Afea

The same surcharge as for the transit shed is assumed for the proposed open
storage asea 20.5 m wide immediately behind the relieving platform. The
surchasge is uniformly distributed loads of q = 2.0 ¢/m? under normal conditions

“and' @' = 1.0 t/m? at fimés of earthquake. Unifornily distributed loads of ¢ = 1.5
t/m? ~ q = 2.0 Ym? arc considered for the remaining parl of the open storage
area which i5 69.5 m wide.

8-6-3 ' Proposal for the type of wharf

As described in the foregoing, the soil at the proposed site is considerably 4oft with Cu
= 0.6 I/m? +0.14Z to about -22.0 m, but it tums 16 a stifl cohesive soil beyond 2220 m. At
“about -30.0 m, the cohesion Cu is about 8.0'Hm?. The soil being $0ft in the layet from the

surface to azbout -22.0m, the \\hatl‘ has to be des\gned in a structure c.ipable of
withstanding the ciccular failure. - R LACTI R T

As alternative types for such soft foundalion, the foltowing may be considered:

- 1y~ Gravity typé with foundation improvement, : .
~2)+« Steel shieel pile lype or felieving platfom type with l‘oundahon ;mﬁrosemen! and
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3) Relieving platform type wharf withoul foundation improvément.

However, the foundation improvement necessasy for alternatives 1) and 2) above
involves difliculties in (1) that the work will be of a large scale, (2} that a high level of
accuracy is requited of the work and (3) that an appropriate combination of materials is
hardly possible so that full efféct of improvement cannof be expected. Thus, the types
requiring the foundation improvement were excluded from the final proposal.

Consequently, it was decided to employ the Relieving Platform Fype supporied by
pites with the face of slope immediately below the wharf graded al 1:2 {6 withstand the
circular failure and with no additional load {séclamation fill) on the original ground.

The [ransit sheds must be located at points 25.0 m immediately behind the wharves.
Al the external force acting on the sheds will be supporled by the pile foundation.

The whasl was thus designed in a structuse of relieving platform (ype with supporting
pites as illustrated in Fig. 8-6, Fig. 8-7 and A-8. For the piles, two plans of stect pipe pile and
prestressed concrete pile were psepared for comparison.

The comparison has disclosed that the prestressed concrete pile would not always be

advanlageous over the sleel pipe pile because of the difficulties in handiing, transport and

driving due to ifs weight, trouble of (tealmg the pile head and further in the aspéct of
economy.

The type selected for -10 m whatf is as shown in Fig. 8-6, Fig. 8-7.

An open storage area, 90 m wide by 150 m long, is planned for the space behind Berth
111, ' '

No problem is foreseeable if the proposed open storage area is (o be used in a normal
way. However if il is planned (o slore subsfantial leads in the open storage area immediately
behind the relieving plalform, then some special works, such as, for e\ample a retaining
wali or plle foundalion, will have to be executed in thal area. '

Fig. 8-8 gi\'es a s!andard cross seclion o_l‘ lhc open slorage area.

8-7 Maintenance Dredging and the Facitities for Navigation Aids - -

8-7-1  Maintenance Dreging SN T

The channel made by dreging in the port of Semarang is 4 km long in total, and
considered o be longer than uswal chanaels. T. he area atound this chansel is shaltow, aad it
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Fig8-7. -100™ WHARF WITH TRANSIT SHED
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is always appreliended that the siltation easily occuss. The possible siltalion in the channel
means not only the blockade of the channel bul also the functional paralysis of the whole
porl.

in order to prevent the threatl of siftation, West and East Breakwatler againsl the
nonsoon wave and tide that bring in siltation, are introduced in the Master Plan.

In planning the breakwater extesnsion, it was made to cover 60% of the total length of
the channel, considering the balance of construclion cost and expense for main{ainance
dieding.

As the result, as indicated in 74, tolal siltation of 780-thousand m?Jyeas, 10% of
which in the channed and 30% in the anchorage, was taken into consideration in the Short
Term Development Program.

§7-2 Facilities for Navigation Aids

Considering the 4 km long channel, low elevation of the top protecling structure
of the breakwater and the limited dredging aiea (only anchorage area in the Short Term
Developrient Program), we naturally obliged to think of facifities for navigalion aids, in
order (o keep safely in the porl.

As listed below, the navigation aids of most simple, easy to maintain, and most
noticeable type are selecied. The dayoul is shown in Fig. 8-9. '

Lightling Tower 1 sel
Light Beacon 4
Y eading Buoy 8
Side Matker Buoy 5
Outer Marker 2

The cost saving is designed by considering the efficient use of pavigation aids in the

Uigent Improvement Program 1o the same puspose in the Short Term Developmenl Program
as well. |

88 Construclion Work Schedule

Construction period of this plan is four years as shown in Fig. 8-10.
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89 Ursgent Improvemeat Program
89-1 Planned Scale of Program

The objective of this Urgent Ymprovemeat Program is (orprm'ide carzo handling
facilitics o senvice vessels so that about 63% (440 thousand I(_m:s) of the projecied 690
thousand tons of foreign trade in 1980 can be handled. For this purpose, three new berlhs
for 10,000 D.W.T class vessels as shown in Fig. 8-18 should be ¢onsidered in the plan. A
water depih of - 9 m will be sufficient for thse new berths, but due to the extremely poor
sub-soil condition, a wharf struclure of -10 m berthing depth has been envisaged. Based on
the masfer plan provided, there are three alternative plan described, “A™, “B* and “C”.
However, discussions of PLAN “A” only will be considered since there is not much
difference among the three plans when refeseed to the Urgent Improvenient Program.

892 Facilities (o be Improved
{1) Harbour Facilitics
1) Access Channed

“Fhe alignment of the approximately 4 km long access channel is ‘és indicated in
-Figs. 7-3 and 7-4. The width and depth ase 150 m and -9 m respectively. The
volume o be dredged is approximately S mitlion cubic melers.

2)  Navigation Aids

Much as the much access channel will be almosi 4 km long, and no! much
~reference objects are visible, installation of navigation aids such as light beacons,
leading buoys and marker buoys will be required o aid the safe navigation of
vessels calling. ' )
The numbes of navigalion aid facilities required are as follows:
2-%ight beacons
Steading buoys
S-side markés buoys
- 2-oufer markers
The locations of these facilities are shown in Fig. 89,
(2) Breakwaters and Groin

As shown in Figs. 7-3 and 74, in otder 1o prevent the intrusion of invading waves and
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Fig. 8-11  Whaif Plan of Urgent lmprovem'ent Program
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curients and o reduce the siltation in the accéss channel and basin to a minimusm,
‘construction of the 1,900 m long West Breakwater, 1,600 m long Noith Breakwater
and 1,700 m long East Groin are required. Considering, however the investmeal
schedule, an alternalive has been planned. This allernate deals PLAN-2 with the
conslruction of a section of the West Bseakwaler, aboul 1,250 m in length during the
Urgent Improvement Program and the construction of the North Breakwales and East
Groin during the Short Term Development Progeant. The distanée between the existing
breakwater and the Wesl Breakwater would be 100 m and this water area will be used
as an appioach entrance for small vessels. A 50 m long groin to be constructed al an

oblique position from the West Breakwater is required to reduce the siltation in the
access channel.

(3) Wharf Facilities

1)

2)

-3

4)

Whas!

A 25 m wide by 495 m long wharf of -10 m berthing depth will be constiucied.
Connection of this wharT to the exisling 320 m long Coaster Harbous of -5.3 m
berthing depth will be made by a 50 m long with pile supported approach. A
temporary revelment of 150 m in length will be constructed normal fo the head

of the whail and extension of the whaif by 60 m will be made (o link the
revelment Lo the whatl.

As for the usage plan, the whatf under study in the Urgent Improvement Program

requires only a -9 m berthing depih. However, due lo the poor sub-soil condition,

a wharf structure of -10 m berlhing depth has beea envisaged.
Transit Sheds and Buildings
Two 150 m x 40 m fransit sheds and one warchouse will be constructed behind

the whaif. Approximately 700 m? of foreign trade wharf administration buildings
and custom of¥ice are planned in the site. :

. Road and Open Storage Yard

Road and open storage yard are arsanged as shown in Fig. 8-2 and 2 25 m wide
dock foad and a 15 m wide branch roads are envisaged. Approximately 14,000
m? of open storage will be provided at the front end of the whadl.

Utilities

A waler supply line and distribution system witl be provided. The source of water
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witl be from deep wells {0 be located within the vicinity of the site 35 illustrated
in Fig. 8-2. The source of electric' power will bé either from the existing electric

- power source “in ‘the post or from P.LT.U. presently wndef codstruction.

Bunkering oil is considered (o be dmclly supphed froni bunker barges {o cach
vessel requring fue) 6|I o

- Port Sesvice Vessels

The numbés of the pdrt service vessels r‘equ"ire'd are as follows;

Tug Boat (800, 600 ps)......... S I 2 vessels
Pilol Boat (100,50 G.T.}  ceeeeeeeeee 2 "
Motor Boat 1 vessel

89-3 Conslruction Work Schedule

* Consteuction peridd of this plan is two years as indicated in Fig. 8:12.-

894 Construciion Costs -

(1) Cohdition of Cost Eslimalion

(2)

- 3)

The estimations made herein are based on the following assumptions:

‘1) -Exchange rate: U.S.$1.0=Rp. 415 ="¥240.
2) The estimations are based on the costs of Yabour and matenals as off\ugust 1977.
Allowance for fulure inflation were included. o
Al estimation does not include any import duties, lax and the like,
4)  Local currency component included salés fax of $ percent is included.
§) Conslruclion cost of warchouse is included in the relafed projeci’ cost (see
altached Chapter - 9).

Construction Cesls

Construction costs estimates are compifed in Table 8-3 and 8-4.
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810 Constiuciion Cosfs

8101 Condition of Cost Estimation
The estimations made herein are based on the following assumplions:
)] Exchange reate: US.$1.0=Rp. 415 = ¥240.

(2) The estintations are based on the costs of labour and materials as of Augusl 1977.
. Allowance for fufure inflation werd included.

(3) All estimation does not include any import dulies, tax and the like.
(4) Local Currency component included sales tax of 5 perceni is inctuded.

(5) The conslruction cost for approach soad is considered only for inside of porl areé,
howeves, for oul side it will be included in the related project.

(6) Construction cost of warchouse is included in the related pioject cosl (sce
atlached Chapler - 9).

8-10-2 Conslruclion Cosls

" Construction cosls estimates are compiled in Table 8-5~8-8.
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CUHAPTER 9
ECONOMIC ANALYSIS

9-1 Gcnem.l

As was obsteved in Chaplers $ and 6, it is believed that the advantages to Central Java
of construcling a full scale foreign lrade port in Semarang enabling lasge ocean going vessels
to beath at any time are unfathomable as its economic development is the most retarded in
the istand of Java. In other worlds, as the access channel and wherves in this por( are not
equipped o handle farge ocean golng vessels in their curenf sfate, vessels exceeding 1,500
D.W.T. have no alfernative but 10 moor al ofishore anchorage and carry oul offshore cargo
handling utilizing lighters.

© As ocean going vessels exceeding 2,000 DW.T consifuted 85% of the vessels entered
the porl of Semarang in §976, it is evident thal practically almost all of the ocean going
vessels were Tosced Lo carry oul offshore cargo handling. Since the development of the port
of Semarang would eliminaie this type of ineflicient cargo handling, ex(ra costs imolved in
cargo handling by lightess will be saved. Also, as cargo haadling will not be influenced by
the weathes or by delays in the availability of lighiers, economy in operational costs may be
realized as idle days al the anchorage will be reduced. This is the fisst direcl bepefit.

However, as may be nofed frsom the Irends in cargo volunie transporied by different
means in Central Java, dependence on road transportation is continuing 1o inceease and had
reached 67% as of 1974. Also, as may be summised by the fact that cargo handling in the
ports of Tanjung Prick and Surabaya has reached 5 (o I0 Gmes thal in the port of
Semarang, the laige velume of cargo is being transported over land to Central Java via these
fwo ports as a re:_silll,ol‘ the undeveloped stale of the post of Semarang. Therefote; great
benefits may be anticipated with the deévelopment of the port of Semarang as substantial
savings in land transportation costs will be possible if the foreign trade cargo can be loaded
and un!paded difecily at the port of Semarang. That is, it will be possible (6 shorlen the
overland transporiation distance to the senvice area by approximately 460 km by loading
and unloading ¢argo al the port of Semarang. This is the second direct benefit.

.. Although .the foregoing fwo benefits were numerically presented here, as we will
explain tater, the indiséct benefits realized with the developnient of the port of Semasang
wBl be boundless. In assessing the apalytical resulls here, we believe it is of extseme
importance that Lhis point be faken into consideralion.’ e & \

. o

9-2 Preconditions of Analysis

(1) : In estimating the effect of deselopmient of the port of Semarang, how fo set the s¢cond
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best plan will involve much room of controvérsy. But, here, as the second best case,
that which the development of the service area assumed in Chapter 6 is carried oul
without development of this port is taken up with the assumplion thal the exit and
entry of foreign trade caigos will be made through the {wo poris of Tg. Prick and
Surabaya. '

Accordingly, the benefit of the development will be calculated upon the difference in
the cost of cargo transporiation. '

Under the present condition of the porl of Semarang, the domeslic trade wharf has stilt
an allowance, while' by improving the foreign trade whatf, the donieslic {fade whasf
presently used by the lighters becomes usable for the origianlly intendéd purpose, so
that with respect to the domestic trade wharf, there will be no need of improverment
until aboul 1995 even if the handling casgos should increase at a rale compatible with
the high projection. From the foregoing, it was decided that the analysis of the effect
of development of the port would be made upon the lmpm\emént ol'lhi.‘ terminal for
foreign trade only. :

Fot the high piojection under the Loag Term Development Program, the construction
cosl required fof improvement of the domestic trade wharf is included in the éxpense.

Analysis of the effect of development will be made of the respective cases of Urgent

~ Improvement Program (1979~1980), Short Tersn Development Program (1979

~1985), and Long Term Deévelopment Program (1979~2000), and the period of 10
yeais counted from the year of starl of the investment will be subjected to anal) sis,
the subsequenty years being covered by the residual value, :

The development efiect of the Usgenl Development Program gepresents the case where
il is assumed that the development investment is made during the period of 1979 to
1980 but not at all in and after 198), and that for the Shost Ferm Development
Program represeits the case wheee itis assuméd thal the investmeat is made during lhe

penod of 1979 (o 1985 bul not at all in and after 1986.

With respect to the flow of foreign Irade cargos for the senide area of the port of
Semarang, it was assumed, with due consideration of the present condition of the
offshore cargd handling being carried out al this porl, that the foreign trade dargos
could be classified into those that would ¢ome in and go oul of the portin the form of
offshore handbing évén if the foreign tradé wharf weére improved (that is, manné
transpori-oriented cargos) and those that would be land transpoited to the sevide area
via the pord of T Priok or Sumbaya in the absence of m\prowmenl of the fortign
trade whaif (that is, land transpoit-oriented cargos). ' ‘

Here, classified under the laid transport-oriented cargos afe the industrial products in
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the case of export and the industrial malesials, machines, industrial products and 12
of construction materials in the case of imporl. Classified under the marine

. transport-oriented ‘¢argos aré the whole cargos excepl the land transport-oriented
cargos {tated above and afe comprised 6f bulk cargos such as fertiliZers and ride and
“agriculivral, forestiy and fishery products,

According to this classification, thé cargo volum of cach ‘catégory of the classification
at the respective larget years ¢an be calculated with ease from Fig. A-64, as shown in

Table 9-1.
Table 9-1 _ Estimalion of Land Transpost-Oriented and
Marine 'Tgaiitsporl-()riented Cargos - _
. (Unit: 1,000 tons) .
Foreign Trade Land Transposl- Masine Transpost-
Year - |7 - Cagos~- - |- . Oriénted Cargéd - - " Qrientéd Cargos
LP. ne. S5 Rt 17 B 3 HP.
1980 | 650 60 | 350 380 300 310
1985 780 870 430 s10 | 350 360
2000 1,960 3,000 1,270 2,110 . 690 | 890

'Note: 1) Definitions of the high projection (31 P) and low projection (L P. )
s ate the sanve to thosein64-2at 1).

2) Oils handled at PERTAMINA are not included.
9.3 Calculation of Costs and Benefils
(1) Benefit accruing from change of offshore to quayside cargo handling

Now assuming that 495,000 tons of cargos will be shifted I‘rom. the offshore fo
quayside cargo handling by virtlue of 3 berths of -9 m wharf _ti;) be provided pnder the
Urgent Improvemént Program, its annual benefits are cal:culated as shéwn in Table 9-2.
As seen §rony the 1able, what is Jargest aniong the benefils obtainable by quayside cargo
handling is the economy of expense due to dissolutlion of the I'ighler cargo handling,

" "and all of the expénses requited for cargo loading and unloading befween the ship and
the lighless and lighter franspost beiween the ofishore anchorage and the wharf in the
harbour are saved entisely, resulting in an annual benefit of about 2,300,000 U.S.
“dollats; Next laigest is the saving of the expensé of démirrage of the'ship. As there is
o 1685 OF timeé foF wailing due o the Lighter service being unavailable 6n acéount of
" strong wind and waves on-the sea a benefit of ‘about’ 1,900,000 U.S. dollass is
*“ oblainable a year: Conversely, there are exXtea ‘costs to be incufred by quayside caigo
- handlin2. Théy are modring chargés and pildlags sates incideal to incoming of large
 vésdels But; the 108 dus to such extra ¢oéts is very stight against the benefit to be
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. oblained.

Upon balance of the benefit and loss stated above, there is Oblained a benefil of about
4,100,000 U.S. dollars a year so Ihat when the volume of casgos handled at the three
besths is assumed Lo be 495,000 tons, the benefit per Lon of cargo is 8.37 U.S. dollars.
While the foregoing benefit is conducive directly to the shipping companies and
consignors, i Is feflected in reduction of the commodily prices and confributes finally
to the benefil of the area.

As elements not calculated in the table, there ase damage to and loss of cargos, bul
these ate accountable in the bénefil from the quayside cafgo handling. The benefil of
the quayside cargo handling is thus congidered to be acleally greatér than that
enumerated in the (able.

. Table 92 Beuefits Over One¢ Year Pesiod by Changing Offshore to
' Quayside Cargo Handling
(Unit: US$)

Type of Costs Benefils
* Port Dues on Ship | 0
Berthing- i ' . -38,390
Lighterage v 1,898,600
_ R 5
Mooring and Demooring ' o ¢ - 13,290
Pilotage . -9,360 |
Stevedooring : ’ 435,110
Reduction in Demurrage - B _l_,8?03_ 0
Tolal 4,143,310
- - ' N ST RS S,
" Per ton of ca’rgd _ . R T 837

Note: The (—) symbol denotes increases in costs due to wharf cargo handling.

(2) Benchit of handting the cargos via the ports of Tg Priok and Surabaya directly at the
~ port of Semarang _ : - . o

_ While the benefit calculation was made of the foreign trade cargos, it was lhought so far
. a5 the foregoing theee porls were concemed, there was no difference:in the marine
. transport _cosl belween the foreign potl of Jdelivery o shipment and (he respective

Indonesian posls Facing the Java Sea. Also, it was assumed that there was no difference

. in the port dues belween said Indonesian porls. Thus, it was thought that the benefit

of handling the carpos directly at the porl of Seinzrang would be represeated by the

—-2¥1-



&)

economy in the cost of land transportation from the port of Tg. Priok or Surabaya to
the service arca of the port of Semarang.

Now, fooking the volume of foteign trade cargos al the port of Tg. Priok and that at
the port of Surabaya, they are approximately at a ratio of 2:1. Then, assuiing that the
volumes of foreign trade cargos coming into the going out of the seinvice area of the
port of Semarang via both porls are of the same ratio and fusther Simply that the
volume of incoming and cutgoing cargos by district in the sewvice area of the port of
Semiarang is produced in proportion to GDP of the respective dlstncls, the road
teansporl distance from both ports 1o the service area of the port of Semarang is
catculated as $51 km average. In the same way, the road (ransport distance from the

port of Semarang to its service area is calculaled as 92 km average. Thus the differcade
is459 km.

With the cost of truck lranspost per ton kilometer taken as 20 supiahs, the difference
in the road transporl cost is calculated as 22.12 US. dollars per ton of cargo. This was
taken' as represenlmg the benefil per ton of cargo through direct maporl and expoil.

In counting the benefit, there is a problem of how to ireat the coslts of v:onslr'uction

and mainienance of the port facilities of the posis of Tg. Priok and Surabaya and those
of the roads.

These costs are reduced to zem ||‘ the export and :mporl are made lhlough the poil of

_ Semarang dm.ctly so that lhey can be counted in the benefit, Howev ef, ‘the fonmer was

omitted in that the post facitities of tha poris of Tg. Priok and Surabaya would be farge
enough in the capacity to give an allowance, while the lalter was thought fo be
included in the 20 rupizhs of the transport cost per ton kilometer.

As a means of land fransport, the railroad may be avaitable in addition to the road, bil
the share of the gailroad m the cargo teansport within the area of Central Java is only
8% presently, and there is no prospect of the share increasing shamply in the near

future. Thus, all of the fand (ransporl was assumed to be of the ¥oad for the sake of
catculation.

Op<ration costs and repair and maintenace costs

Using the present port of Semarang as a reference, operation costs and repair and
maintenance costs were set at 1.51 US. dollais per ton of cargo that the foreign (rade
facilities 10 be newily developed will be capable of handling. As the pord of Semarang
will be capable of carrymg out operations w ith much greater e[lmency as compared to
the prescnl if the post is de\doped in future, we will conside that the rencwal costs
for the miscellaneous smalt Tacilities will be incleded in the operalion cosfs as it is
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Table 9:3(1)  Calculation of Economic Cost o
Unit: $000US. §
Fhase Projectitnof 17 41 athe Fan | Finsncial Cost Taves - Shadox Price’ | Ecosoxi Cost
(‘ugolr\(rehe ) R o
Urgent i
Imgrovemest LP. NP A 13550 950 3340 69,570
Program ' ' : ) i
(1970 - 1959) - A2 55220 7210 21490 43760
Short Tesm Le, A 63670 yo10 2860 - S9E00
Developowat - . R
Prognm - A2 85810 1,260 3910 £0610
(1631 - 1955) -
HP. At 52450 19 2300 43410
- A-2 4620 550 3400 - 70,230
Loce Teem (33 AT, A2 167,250 1920 1550 100,450
Develofcdat . i . '
Frogrin e A A2 76590 1260 3350 1530
(1985 - 2000)
Table 9-3(2) Calculation of Féonomic Cost of Related Projects
- o rit: 1600US. &
Prase (!;'u"’;‘t‘;:‘;g Alierrathe Fan | Financia Cost - Tares Ssdom Prive | Feosoesc Cost
Urpent .
Soproseraal LE.HF A-l 15900 &0 90 L1730
Frognm ) . R
{5970 - 1950 - A2 $ 5600 £5 - 133
Shoet Terma i3 Al 3450 150 10 sS40
Deatdopaxct ' o o : -
- Progrem - A2 5690 L2502 230 S0
UF3 - 1985) :
HP. Ad 5310 230 150 4696
- A2 500 10 250 4550
Locg Yerm 1P Al A2 PN 2370 1240 nuno
Dvehepinent - ) )
Fropas - HE. ALA2 1380 sed @0 L1
CESES - 2000 : :

Note:

Urgeat Esgeonecend Pogr oy

ot Tera Dewedgeeat Progren —— Weshoos sod lﬁ-n-td (BT L)
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9-4 - Evsluation of the Resull of Analysis

anlicipated that these costs wilk be considerably wdueed. Also, with reference {o
maintenance dredging of the Access Channel $,140,000 mi® will be dredged annually
piior to completion of the North Breakwater and Fasl Groins and 870,000 m? dredged
annually after completion with dredging costs sel at 200 Rp./m?.

Shédow prices and taxes

The purpéses of the shadow price compulation are to properly evaluate the foreign

currency exchange rates, wages of unskilled labours and cost of ¢apital in the aational
point of view,

In this an:ilysis,-hos\‘e\;er,ionly a shadow wage rate of 0.5 will be applied. Also, in
elation to taxes, the tofal amount of the sales lax was deleted lrom the costs.

If the economic cosls ase c0mp(xted by careying oul the foregoing opérations in this
analysis, il will be as shown in Tablke 9-3 (1) ~ (2). ’

Cost of related projects

To the cosis in the economic analysis were added the costs of the refated projects, viz.

“warchouses, approach roads, relocation of the canal and improvement of the domestic
- trade whamves (see Table A-9-1 (1) ~ (5)).

For the Urgent, Short Termy and Long Term Programs, the result of analysis is shown in

ferms of the internal rate of reium (LR.R)) in Table 94. The cost/benefit tabies of the
programs are shown in Tables A-9-2 (1) through A-9-2 {8).

Table 94 List of Internal Rate of Retura -

(Unit: %)

. _ Low Projection - - - High Psojection
. Phase T T
) PLAN A1 PLAN A2 :PLAN A-1 {PLAN A2
Urgenl Improvement 10.6 15.0 IO? B A 1.5.2
Program R ' '
ShortTerm Dewelop- {144 = 1 ne.- .  1ns
ment Program S R
Long Teim Dévelop- l 3 128 3
ment Program i ' '
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Frony the result of analysis In Table 94, the foltowing may be said.

(1) “The intérnal rafe of refur'is increasing in the order of Urgeat Improvement ?rog;am,
Short Tenn Develdpment Program and Long Term Development Progiam. This is due
1o a farge amount of prerequisife investment made to the facilities such as breakwater,
groin and channel which do not contribute directly o the cargo handling and thus
shows that the project should be executed steadily upon a long fanging point of view,
The intesnal rate of retum of the project on the long ranging point of view is expected
fo be 12.8% so thal the project is a réasonable one. -

(2) Inciease in the volume of casgo handling may go along the Jow projection, but the
decline of the iiternal rate of return s very stight in that the investment after the Short
Tesm Development Program can be adjusted to the (rend of increase of the catg,o
volume. Therefore, the investment to the Urgent Jmprovement Program may be
performed as scheduled. ' '

(3) In the present project, the physical confingency {o the costis estimated at 15%. Here,
againsl the case where the work cost should increase due to unéxpected factors, the
effect upon the costfbenefit of the project was examined by a sensytivity tesl.

As the tésulf, it was found that should the cost increase by 107% in the case of high
projection for Afternative Plan A-1 of the Urgenl Improvement Program, the internal
rate of retum shown in Table 9-5 w ould deceease from 10.7% to 9.4% and that upon a
simitar test of the case of high projection for Alemnative Plan’ A-1 of the Short Temi
Development Program, the internal rate of retum would decline from 11.9% to 10.7%.

9.5 Effects’of the Development of the Project

Although the direct benefits of the results of the development of this project are as
previously explained, it is not 100 much to say thal the true aifi of this project is more a far
reaching indirect effects. Thal is, by rationalizing goods distribution and thus reducing
transporiation costs, general consumer goods can be supplied al low cost o the serviee area.
tn addition to improving the livelihood of the pedple, it will also have great effect on
industry, particularly on the manufactusing industry, as it will increase their compelitive
strength’ by reducing transporlation ¢osts of ‘materials and goods and thus premole
establishment of new industries. ‘ :

Now, when we obseove the areas around both Jakarta and Surabaya, which are 'é‘ii%l*iiig
developed arcas, atready showing signs of overcongestion, we believe the area atound lhe‘
city of Sémarang, which'is blessed with abundant labour, and market, will be an allraelne
new world for the industries. What is believed to be especially important in relallon fo

b

218~



indusifial promolion is ifs duse to the coastal industey, which witl be able to utitize the
convenience of transportation of the new post of Semarang. This plan has already been
included in PELITA 11 and, though it is indeed an appropriate¢ plan, vigorous promotion of
an industrial area cons{ruction plan at iime of pont development will be strongly desired.

The coastal industry, which should be Ihe key industry, will have far reaching effect in

promoting related industrics so it is most effective in promoting economic development in
the entite service area.

On the other hand, in relation to the port itsclf, high hopes are placed on the effects
this growth will have on the cily of Semarang. That is, it will promole the distribution and
processing industry, infosmation industry, and the sales industry supplementing the
comniercial port and improve the cily functions of the city of Semarang. It will also
improve the central control functions of the city of Semarang in relation to production
activities, administrative activities, and cultural activities throughout the senvice area and
thus resull in further contribuling to the growth of the cify of Semarang.

The advanlages of the city of Semarang being connected to the norih and soulh with
the cultural city of Yogyakarta in the histonic island of Java and the fact that it is closely
linked by marine tsansporlation to Kalimantan and Sulawesi facing the Java Sea, which are
areas expected to grow in future.
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CHAPTER 10
FINANCIA L, ANALYSES

10-1  General

Where an invesiment is made to the development project of a port, the criteria for
evaluation of the financial soundness of the pro;u:l are not always defined clearly, but the
profifabitily and fund schedule as an entesprise are obviously the imporiant standards for
the evaluation. These are telali\'eh.; casily represenied by numesical ligures so that these are
used extensively as the objective standards for evaluation of the development projects.

or course, lhe standards for evalvalion of the financial soundness are varsiable
depending on the character and scale of the development projects. But, it is nevertheless
imp«';)nanl' (o determine a long term investment schédale, establish accounting proceduses
and, at the same time, exantine the project from a financial aspect including such factors as

the expense of operation, capacily for refund the loan, fund saising method and selling of
dues.

_ However, in a long lesm project, specific figures are apt 1o change so that it will be
required for calculation (o sel various assumptions.

) The financial analysis of the porl of Semarang had the calculation made upon the
following pi¢suppositions for evalvation of the financial soundness.

(1) Fo_r furtherance of the iﬁdepgndem:y _(_if port administralion, a self-paying accounling
system based on the cost principle would be taken for the port of Semarang. In olher
_words, the dues weré maintained at a level that would permit {0 cover the operating
expensa, reﬁmd of the loan and daily operational fund.

{2) The developnient investnieal fund would be financed by the interest-free development
fund of the Indonesian Govermment and loans from the overseas.

(3) The expense for maintenance dredging of the access channel and basins of the port of
Semarang was assumed to be covered by the subsidiary of the Indonesian Government
and was not at all counted in the expense in the fund schedule.

(4 The f nanual ana!)qs here was inlended only for the U;bent “and Shml Ternm

De\elopménl Programs mtegrally The designed period of mustmenl was lhus seven
years'of from 1979 to 1985.

(5) “The I9?6 prices were taken as basic prices, and the unit of calculation was one miflion
Rp..
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As the result of calculation aceording o the foregoing, the aspect as an administrative
target of the finance of the poil of Sentarang is represented in Table 10-1.

Table 10-1  Financial Status in the Tasgel Years

ek maly)

| T ) T w00
Juwm e Hgh Frj.tiza . Lem Pacgatas . My Faipctea ] . teaPryuia
Foear | naar | riaxar | navar | maxar CHANAL __r_t_u‘c_u'_ B ﬁu_a_‘z__

cect [ | focn Jemr foen et Joren | eer [eren| eafemn| cet] ann | eomt] iew
Poct Bocnae LIL 0 S V% I LN LT 328 : $ 349 5260 B X 15 ) LR} ]
Tadaer {3243 [ 65803 | ety jeanz} fuss fssn] muajensr] . e fsssu] ] a0
tord s LI T osezer j1 %) SCAST 53897 53741 ELEY ] T STEO¥
boog i Loy i 3 e Xne L] rapn | 55363] 2epce] nnssal 2ppnd 1tam] 22000 s
LT e . - - s [
:!:::r.—.n: 143 X 19382 1458 CAres? 19,343 1324 17852 7 s1esy

Now Cre I ed Cre 1* e Jovted is Tt 153

10-2 * Long-Term Loans and Fixed Assels

The development plan of the port of Sentarang is of a very greal scale equivalent nearly
to construction of a new port. Accordingly, the interest on the lean and deprecialioﬁ‘ of the
fixed assels are of great burden and are influencing the balance greatly. While the
develogunent investment of the port of Semarang is flinanced by the dﬂelopment fund of
the Ceitral Govefiment and the longterm 1oan. In the équipment investment of a
profit-making industry, it is said that the self-fund should comprise a proporlion of at least
30%. 11 is a tremendous investment for development and improvement of the infrastracture.
Fursthes, considering comprehensively the aniounts of money used ‘out of the govérnment
development funds appropriated for devélopment of the olher major por[s (S_uch ‘as Tg.
Priok and Surabaya), the proportion of the Central Goveinnienl development fund to the
long term loan in the case of the porl of Semarang was assumed 10 b 30:70 35 shown in
Table 10-2.

Table 102 Propoition of Long Teim Loan in the Favestment

(unit: million Rp.) -

ftem = Hizh Projection | Low Projection
Tavestment (A) | sne0. | s2430
Central Goremmen_fDe\-e!opmeng Fund . 12,130 15,720
 Longerm Loans (B) o 39,960 _ 36,710
BJA 70% 70%
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For the conditions of long-term loan, those of the Asian Bevelopment Bank, efc. were
taken as reference in Case |, whife those in Japan in the recent years in Case 1, and for the
respective cases, sensitivity analyses were made (see Table 10-3, appended Fables 10-12(1) ~

10-12(4)).

Table 10-3

Assumed Loans Conditions

Item

Case |

Case 11

Enterest Rate
Unredeemed Term

" Repayment Term
Total Term

2L per annum
10 yeass
30 years
40 years

3. 0% perannum
10 yeass
20 years
30 years

Dépreciation of the fixed assels was caleulaled according to the fixed amoiint method
\nth the last yeass specified by the Indonesian Government taken for the respective facilities
as shown in Table 104 and the¢ amounis of depreciation thus cateulated of the facilities
summed up. The depreciation, net fixed asset balance and fixed asse! balance in the
respective case are shown in Tables 10-13(1) ~ 10-13(4).

Table 104 - Depreciation Ratesand Last Years

- Hems . Depreciation Rates Last Years

Quay 002 50
Breakwales 0.02 50
Transit Shed 0.10 10
rOps ] Storage 6.02 50
“ arehouse c.03 33
Road 0.01 100
_Ofﬁc‘e building 003 - 33
Water Supply 004 25
_‘ Po“ e: Supply 0.03 33

; \'angalmn Alds , 6.04 25
' 'Cargo Handting Equipment 0.05 20
Vessel - 005 20
Others 0.02 50

- Source: Directorate General of Sea Communications
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10-3  Revenues and Expenditure
103-1  Method of Estimation

The revenue was cafculated of the following six items according o the current system
of classification of the port of Semarang. -

(1) Harbour dues: Calculated by estimating the numbers of catling vessels by {ype and
size for the respective years and summing up in consideration of the tarsifis.

(2} Quay dues: CalcU!atéd by summing up the numbers of beilhi:ig vessels by lype and
size estimated in (1) above in consideration of the mooring dues;unﬁldrihg dues, ¢tc..

(3) Facility rental: Calcutaled by summing up the values oblainable from the pasl
records.

(4) Pilotage dues: Calculafed by sumnming up in considesation of the numbers of calling
vessels by Lype and the tariffs in the respective yeass.

(5) Land rental: Total amount of land rentals estimated pon the past reconds.
{6) Supporl revenues:  Teolal amount of sich reveaues estimated upon the past récords.
The expendilure was catculated according to the following classifications.

(1) Personnel expense: The fequirdd number of personnel in the respécli\"e'yédrs was
estimated upon lhe aclual value in 1976. The per capita expense was 3ss_\iin'éd to
increase at a rate of S percent yearly after 1976 and was calculated by sumiming up.

{2) Inferest payable: Assuming that the invesiment would be made eqilalij' in ‘éaifh:;'ear
of the (wo years of the Urgent Iﬁlprm'emen! Program or five years of the Shorl Térm
Development Progsaim, the intérests payable and the amount of refurn in the respective
years were calculated for the respeclive cases (reference appended Table 10-12(1)
through (4)). - -

(3) Adminisirative expense: Calculated with the actual values of the fale of dpc;étion
expense of the port of Tg. Priok, etc. taken into ¢onsideralion. '

(4) Depreciation: Calculated by summing wp the amounls of depreciation commensurafe
with the investments for the last yeae by type of work (Tables 10-13 (13~ 10-13 (4)).

The net profit after depreciation was calculated with 30.25% paid into the Central
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Government Development Fund as in’ the case of the other government enferprises and the
remaining rescrved internally. The basis of calculation is

~(Net proﬁ{ aﬁer depreciation iOO“’ Tax fund equivalent 45%) x $5%
= 30 25%

£0-3-2  Level of Unit Charges

Upon c:ilcillat_ion of the revenues énoug,h to maintain the sclf-supporting of the port of
Semarang in lhe target years, the unit chasges would have 16 be increased as shown in Table
10-S. In the case of the port of Semarang, the investaent is of a greal scale neasly equal to
that of a new port, fesulting in increasing burden of the interest and depreciation, as stated
in the foregoing. Now laking the years of 1976 and 1985, the unit chargés in 1985 are
increasing by aboul 2.0 times average over those in 1976, It was assumed that the levet of
the unit charges from 1986 to 2000 would be mainfained the same level as 1985. In raising
the tarifl in the years frony 1972 (o 1985, a method of raising at the samé rale every year
was adopfed. : :

Table 10-S  Unit Charge and Revenue in 1976 and 1985

(131 . ) . . ms
- PPt cabrp.is
. —— - I
et Clayge Votoeof Fewezat teaCuge | Yded | R Kt Chape . Vebue o | LT
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. Th sl yoa Thoawed boes Tk xoss
(10 wn LLL] [131] o 19 i uh [ 1R ]
P o Dues ” sa €« 9 3 163 L3 138 123
L . iy oy U] KAL) B 4 TR B D ) oAy TN AR e
ey Eres. e 3 17 & |23 (¥ (1] 132 {55
[14] ()] (U] nn an ey sy o am [LL]
Falhy Dt 753 [ 3 m 723 12 1299 (L] 13% »
(1] ] 1] 111 «1) (F21) %] (L8 1] un (2} 2]
Pi.oage Dot “ 1 » 321 n S ) (18] L ES ] w3
: o i - . . eIy : Iy
1 ﬂ tor .r ) ) 3] 1 (2]
(113 . an an
St Roezos 1%, (3 ] s g
1t 1 H) [31Y ey un (375 (13 13 [ RJ]
Toed 1874 (133 R 1% 30 FATL ] 33 e

Note: ( ) denotes a trend ratio.

Where 2 large inveéstmient is made in a relatively short pediod as in the case of the porl
of Semarang, the interest on loan and depreciation are normally of great burden, and the
means (O resolve such problem are, fisst, n.ducuon of the expenditore and, second increase
of the tarif¥, and it is required to balance the i incomings and oulgoings throtigh such means.

. ‘Table - 10-6 shows the status of balandes under the tcspedmr cases of the porl of
Semasang (see Tables 10-14 (1)}~ 10-14 (5)).
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Table 10-6

Status of Balances
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104  D.C.FE. Internal Rate of Retutn

In order lo evatuate the investment effect in the self-supporting accounting sysiem of
the port of Semarang, the total amount of profit before depreciation befoge interest
payment up to 2008 was taken against the tofal amounl of investment up {o 1985 (o

15

D.CF. (Discounted Cash Flow) Iniefna_ql_ Rale of Retum

_ Profit before Depreciation before Interest (Cash in Flow)

Investment (Cash OQul Flow)

catculate the rate of retum. The formula for calcutation of the D.C.E. internal rale of relum

The period of catculation of the D.C.F. internal rate of refurn was taken as 30 yeasrs
after starf of the investment.

The D.C.F. internal rate of retum thus caleulated are showa in Table 10-7 (see
appended Tables 10-15 (1) ~ 10-15 (5)).

Table 107 D.CF. Inteinal Rate of Return

{unit: %)
Item High Projection . | - Low Projection
PLAN A-) 343 29
PLAN A2 34 30

Excepl the case of Low Projection, PLAN A:l; the D.CF. intemal rate of relum is
grealer than three percent, and it may be takea as a reasonable ligure from the viewpoint of
investment to infrastruclures.
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10-S Balance Sheel at Fxd of Year

Fsom the Table of the status of balance_s of the porl of Semarang, a balance sheet was
prepared as shown in Table 10-8, and upon the t}alane’e shg_e_l, a source & application of fund
was calculated as shown in Table 10-9 (sce appended Tables $O-16 (1) ~ 10-16 (5)).

Table 10-8  Balan¢e Sheet at End of Year

(Usit: m3%o Rp)
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Table 10-9 ' Sousce & Application of Funds

Asx =BTy}

e [ e [ares Jusse §oosas fuma fosed |asse | asss e | 2000 Jeste-amsganeg- o0
Faolia belont BRAAXAI Cxl ] wof 1 3] sie] a)isefaemfaes]asaa] sais 0,763
D=asa  [BFMANAICD ) mj = 0] 3] ] e frae]assl 3o bR L)
l?‘}‘l\\ll(‘tﬂ. F3-J 1% % i ”e 159 Bl RA RRRIER NN 2] %133 27.%3
[§ X ELTEL A | e wal 2e ] 13} 3] ] solrsafnas] s FIYS )
A TP FHANAICe R F e e 153 ] s 513y e3] ers] sm|wamjuan] 3 nee
Rgoresd B RANALAHAN A G} 0139 ] 133 1539
Lesgarmlees NP FANATE HANA I B . rpoa ) 120 2600
: (P AN AL AN A Cenl . an] [T 23]
. IR AN AR HANA I el X 14451 1543 1 iE3
Fejreatts - JRFHAN A€l - - - -1 - s3] mf 3 155 xs3
Cotonek - JAPRANAVCeH »y - - - - - - 1] x9 » LA
L IRE AN AL Bl - - - B - - - ] 1 ™ a8
1P RAN AL Cae X af - - - - - - - 3] 1m0 » 203
R { S X L P S £ i D T PR e ) I b nmn
Iaortase Tz TRP MAX A E2e ] s ] 2 ] s sl ien]wan 1345 11320
s tucea [WF AKX LI CE sl ] 0 130 0] s3] wo[an 245 - &3
Awcs | - (BPHANAICHNE sso | 1] 1] aw] aw] ] rajuwn %3 - &2
LR AN AICe s sl M sl ] sl sm] o - 3585 348y
VAR A G B i | 1o ny] 3] 8 ] Ee (- BYIL)

—227-



Additionally, the operating ratio and retum on nét fixed assels were calcutated
according to the following formulas (sce Tables 10-10 and 10-11).

Operating Ratio =

ﬁpe'mtinig Bxpmditure__
Opcrating Revenue

x 100

Return on Net Fixed Assels

__Profit after Depseciation ‘be-for'é)i’ayment of Interest

Net Fixed Assets at 'nd of Year

From the balance sheels ete. the following may be concluded.

100

With increasing depreciation, the operating ratio and the refurn on net fixed assels aze
in the ordérs of 80~100 pefcent and fess than one percent fespectively and can hardly be
said to b'e good. However, front 1986 when the depreciation begins to decrease, the 1ales
will be improvéd gradvally to the fevel of the operating ratio at 70 percent and the return on
the net fixed assels al 4 percent in 2000. :

Table 10-10  Opesating Ratio

{Unit: %)
_ .

Case 1976 | 1977 | 1978 | 1979 | 1980 | 1930 1 1982 | 1983 | 984 | 1985 § 1590 | 2000
H.P.PLAN A 923 | 923 | 900 | 965 {1068 [1028 [958 |ss7 | 828 | 193 Jers | asa
HP FLAN A2 923 | 923 | 900 | 924 | 973 | 929 {902 |81z {808 | 737 Jers |25
LP.PLANAL 923 | 922 | %06 | 982 1096 |1es2 | 930 | 908 | 827 | 760 F102 | 250
LP.PLANA2 923 | 922 | 906 938 | 9.3 | 964 | 913 | 269|809 | 754 fr07 [ 750

Table 10-11  Retum on Nel Fixed Assels
' . “(Unit: %)

Case 3976 | 1927 | 1928 § 1929 | 1980 | 1931 | 1982 | 3983 | 1944 | w98s 1930 | 2000
BP.PLAN A1 s22 0 623 {992 |oas Lo33 Jors Jors |oes oo 183 |35 jao2
HP.PLAN A2 522 | 623 | 992 1os | 0as L o3 |os1 foss | 124 | 188 §3s52 |3
LP FLAN A1) 522 L 623 1sos o2 o042 o322 3o Jost fics [162 fams {400
LP.PLAN A2 527 | 623 | 858 Joer |o00s | o22 Jos2 §e |12t |1es 259 |a02

As a conclusion, the foregoing cases ate

viability is observed.
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Table 10-12(1) Long-term Loan Schedule (High Projéction PLAN A:l)

Qrit: edhoa Rp)

Lovestme st Case -1 ] 4(‘_.3:;&! L
Yeur' Devtiopotat | Lecg tiem Totd R:i:‘;:a al:::; fors m;:;‘:“. ’I;?::e Loans
i Faod Lors Amozat NEcd Eeterent Amoust 2 ol Iafereud
1999 400 10130 153310 £0.230 "o 0.2 160
1520 4500 10330 13330 140 30 ‘Hae 430
1558 1545 3,200 3,286 15150 0 FLYTY S K0
1983 1,586 3,000 $ 2155 2250 (% A0 510
1983 158 3,00 3,255 31360 12 350 230
159 1,586 30 5,356 36 260 [3-d] 35,20 193
(13 1588 20 5,185 .96 760 _»xo | 1
3= P9 B IBED 1,20
1582 »50 50 P50 £200
1958 3960 0 N0 1200
1559 13% 38430 7 00 31560 1180
1950 C 331 32,300 350 1000 137, 950
199 139 35390 ?o 200 31560 103
1922 130 3L 6% 25500 3150 7]
193 1330 3310 &N 209 250 o]
1554 130 3550 49 2000 21540 £
1935 133 0550 410 1000 1350 10
1555 120 P30 590 2000 2350 ™
1932 13% 17550 &0 2000 D &40
1958 135 26£40 533 1000 19,50 0
1599 13% Bax 510 100 560 173
200 . 13 2000 LS 1000 15500 15

Tooal 1430 3950 1650 1350 A% 34000 o} mseo

" Table 10-12(2) Long-ferm Schedule (High Projection PLAN A-2)
{lnit. mZcaRp)
bavetmezt Coe -1 Crst-H

. I R B T T T T Lows | -
Yea Deiclogreet | Locgtera Yord Repnyoant Boance Loass Repny=ect Barve boars
Fexd Lracs Aot atEed Extesest CAmouat at Esd Eeztrest
15 1235 1505 | 10 1508 10 1568 130
1559 1228 1565 107139 010 7% - M0 3
1580 2035 450 4% X0 350 20000 33
1552 2036 1950 1% HIXD 450 590 (S5
1533 213 190 1% 19550 550 o320 £
1584 233 590 % I 550 3370 970
1585 2436 Y- 702% 2560 5D MNX0 1420
T B Y7 o £ ] ®Bsd | e

1587 10 $20 M 1200
1sse .50 &0 X355 1.0
1559 133 3430 %0 2000 150 (X E5)
1% 5330 32,300 350 240 35060 1650
W 133 38 ™ 2000 150 163
1992 A0 MESH P 2000 3 %0 %0
993 (335 332310 6% 2000 20 «0C
151 120 355 “ 200 nxo 14
1935 1230 20550 &10 2000 3590 N

175% . 129 939 %0 2000 150 )
1957 13%9° 11590 L7713 200 b11- 7. [2Y
1953 X 61D 530 2000 1560 o
1959 133 13230 510 1600 1150 549
200 B 133 M50 40 1000 1137 459
Tetad 1709 50 51000 1350 12550 M0 150




Yew

[ r
1550
[ 323 ]
[ =34
1583
1954
ass
1958
1¥37
15538
553
190
551
1992
1793
1¥4
§995
9%
1997

93
1758
199

Tord

Table 10-12(3)  Long Teim Loan Schedulé {Low Projection PLAN A-1)

(Vnit: vftwaRp)

Dr-cl.r.‘sl‘-_"ﬂi
Fuod

4500
1600
L3
104
134
1304
1,304

152120

Ierestra nt Cose - §
R Loxs - Loss [ Leas
Lozg term Tota Repnzeat | Balasce Loxs Reprymect
Loass 1 Asount aEsg | Feret B ganeey

10,730 5330 10730 110 ’
10230 1538 n2h k3]
3050 £354 21510 420
150 4354 21560 X
3550 4354 30410 550
3650 4354 33850 -l
_ e 354 ¥ Ho o
.70 X}
34,250 %
RIT 730

1220 334090 250 1A

1220 330 6% $ 240

12X 2050 0 1530

120 IR0 &9 1543

1220 30510 410 1249

[ 5.1 2390 550 1453

1220 BN 4o 1512

12% %550 59 1540

1.0 15130 5i0 1513

20 24510 130 125

- 1220 30 20 1540

i 122 pr7im) 30 1A

L300 | osraw 14590 | 12430 12450

Cre - {1

Leas
Beaie
_uid
19,23
HED
4310
2,50
L0
3365
U0

%110
5.0
3B.MD
k2F 3]
33030
20,350
830
11510
5670
23830
H530
D50
230
1E47)
HEX

1,500

7o
&n

350
430
443

Table 10-12{4) Long-term Loan éeht‘dule {Low Projection PLAN A-2)

LA

Let: sfaly)

I et
Dedlopeezt | Lorgicoa Torad
Faad loass .

s 7503 50252
301 2505 10,130
155 4330 5194
1553 £312 [ 5731
1554 4249 61M
1554 4313 6,151
__1sst 439 | eMss
(ERE 34,10 5140
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Table 10-13(4)  Fixed Assels Schedulé (Itigh Projection PLAN A-1)

(Unit: miltion Rp.)

Additional Net Fiexed -
R Fiexed Assets] . Asseistobe | Additional Nel Fixed Fixed Assets
Year tobe | Depresittion | pusroiated | Land | AssetsatBad | atEnd
Depreciated at Ead '

(1975) T (972) | aa | e
1976 128 844 1,284 2471
19771 128 - 716 1,156 2477

1978 . 128 588 1028 VRYL

1979 12580 300 12968 2,650 16,058 17,507
1930 Y2680 630 25018 2550 30,758 32837
1981 - 3366 850 21534 1920 35,194 33023
1982 3366 960 299240 1,920 39,520 43 409
1982 3,366 1,080 32276 1920 43726 48695
1984 3366 1,190 34,402 1920 47822 53,984
1985 3366 1300 36468 1920 51,808 59,267

1986-3000 16,070 20398 35,238 $9.261
Table 10-13(2) Fixed Assets Schedule (High Projection PLAN A-2)
(Unit: million Rp.)
Additional | Net Fiexed .
.Y)ear' Fifxéd Assels B ec‘atébn '.P_assé.ls to be | Additional ‘Nel Fixed | Fixed Assels
‘ tobe prect Depieciated Land Assels al End 2l End
BDepreciated al End

(1975) ' (972 (14 (24779
1976 128 . 814 1,284 2177
191 128 716 1.156 2,177
1918 128 588 1,028 2,177
1979 7950 250 8318 2750 11,508 12,907
1980 1980 490 15808 - 2,750 21,748 23637
1981 5266 690 20,384 [ 1 860 28,184 30,763
1982 78,266 810 24 810 1,860 34420 37,889
1983 5,366 950 29006 1,860 40616 45015
1984 " ' 5266 130 3123 - 1,860 46612 53141
1955 £ 5,266 - 1,280 37,218 ).860 52,458 59,267

19862000 o 16,410 21,408 36,348 9,267
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Table 10-13¢3) Fixed Assets Schedule {Low Projection PLAN A-1)

(Unit: milion Rp)

Additional Net Fiexed | o
Ficxed Assels L Aseis tobe | Additional Net Fixed Fixed Assels
Year tobe . [D¥PIECHUON | pepceciated | Land | AssetsatEnd | atBnd
Depreciated a1 End ‘ ‘
(1975) (972) (1412) ¢ XYZ)
1976 . 128 844 1284 C2,717
1927 128 716 1,156 2,177
1978 128 - 588 1,028 2,117
1979 12680 300 12,968 . 2,650 16,058 17,501
1980 12680 630 25018 2650 30,758 328317
1981 2404 . 840 26,582 1950 34272 37,191
1982 2404 920 | 28066 1,950 . 32,706 41 545
1983 2404 1,000 29470 1950 . 43 060 45899
1984 2404 1,050 30,794 1,950 44,334 50,253
1985 2404 1,170 32028 1,950 47518 $4,607
19862000 14,260 17,768 33,258 54607

Table 10-13(4) Fixed Assets Schedule (Low Projection PLAN A-2)

(Uait: million Rp.)

Additional NetFicxed | o
Year Fiexed Assets Depreciation Ascefs tobe Addilion;]. NetFixed | Fixed Assets
Ctobe P Depreciated Land Assels 21 End at End
Depreciated 28 End - :
(1975) o - (972) - (1312) 2.7
1976 128 844 _ 1,284 20477
1977 128 16 : 1,156 2,177
1978 : 128 588 1028 2177
1979 7950 250 8318 250 11,508 12,507
1950 2,950 490 15,508 2,750 21,748 23637
1981 4,34 670 §9.462 1,870 21212 79,83
1982 434 790 22.9% - 1,870 32,676 36025
1983 4324 910 | 26410 £.870 31,960 4219
1981 4324 1,030 29,701 1870 | 4304 48413
1985 432 1,150 | 32878 1,870 48,168 54,607
19862000 . 14,220 18,558 e 33,848 $4,607 .
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“Table 10-14(1)° Stateiicnt of Revenue & Expeiditure (itigh Projection PLAN A-1 Case 1)
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Table §0-£4(2) Sfatement of Revenue & Fxpenditure (High Projection PLAN A-I Case 11)
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Table 10-14(3)  Statement of Revenue & Expenditure (High Projection PLAN A2 Case 11)
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Tablé 10- 14{5) ' Statement of Revenue & Iiixpe'ﬁdilu}e' {Low Poijecl%éh PLAN A2 Case Il)
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‘Table 10-15(1) D.C.F. Infernal Rate of Return (High Projection PLAN Al

(Unit: million Rp.)

Cash Cash _ Discounted Value (3.3%)
Year Out Flow In Flow Cash Out Flow Cash In Flow
1 1979 15,330 340 15,330 140
2 1980 15,330 530 14,840 513
3 | 1983 5,286 800 4,954 750
4 1982 5,286 1,050 4,795 953 -
s 1983 5,286 1,370 4,642 1,203
6 1984 . 5,286 1,710 4,494 1,454
7 1985 5,286 2,250 4,350 1,852
8 | 1986 2,400 1,912
9 1987 2,560 _ 1,974
10 1988 - 2,630 ' 1,964
11 1989 - 2,120 1,966
12 | 1990 2,190 1,952
13 1991 . 2,880 1,951
14 1992 29170 1,947
15 1993 3,030 1,923
16 1994 2,950 1,813
17 | 1995 2,870 1,707
18 1996 2,780 1,601
19 1997 2,680 1,494
20 1998 2,580 1,392
21 1999 2,480 1,296
22 | 2000 2,360 1,193
23 | 2001 2,360 1,155
24 § 2002 2,360 1,118
25 | 2003 2,360 1,083
26 | 2004 2,360 1,048
27 | 2005 2,360 1,015
28 | 2006 2,360 982
29 | 2007 2,360 951
30 | 2008 2,360 920
Residual Value 29,850 _ 11,642
Total 57,090 97,460 53,405 53,064

DCFRR.=33%
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Tablé_lO-lS(i) D.C.F. Internal Rate of Return (High Projéction PLAN A-2)

(Unit: million Rp.)
Cash Cash Discounted Vatue (3.4%)
Year Oul Flow In Flow Cash Out Flow | CashIn Flow
1 | 1919 10,730 . 340 10,730 - 340
2 |-1980 10,730 530 10,377 13
3 | 1981 7,126 800 6,665 748
4 | 1982 7,126 - 1,050 . 6,446 950
5 | 1983 7126 1,370 - 6,042 1,162
6 | 1984 1,126 1,710 6,029 £,447
7 | 1983 1,126 2,250 5,831 1,841
8 | 1986 2,400 1,899
9 | 1987 2,560 1,959
10 | 1988 2,630 1,947 .
11 | 1989 2120 1,947
12 | 1990 2,190 1,931
13 | 1991 2,880 1,928
14 | 1992 - 2,970 1,923
15 | 1993 3,030 1,897
16 | 1994 2,950 1,787
17 .| 1995 . 2,870 1,681
18 | 1996 2,180 1,575
19 | 1997 2,680 1,468
20 | 1998 2,580 1,367
21 | 1999 . 2,480 1,271
22 | 2000 2360 - 1,169
23 | 2003 2360 1,131
24 | 2002 2,360 1,094
25 | 2003 2,360 1,058
26 .| 2004 2,360 1,023
27 | 2005 2,360 989
28 | 2006 2,360 957
29 | 2007 2,360 925
30 | 2008 . 2,360 895
Residual Value 30,440 11,543
Total . 57,090 . 98,050 . $2,120 52,365
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Table 10-15(3)  D.C.E. Inteital Rate of Relurn (Léw Projection plan A-1)

(Unit: million Rp.)

©Discounted Value (2.9%)

" Cash Cash
Year '‘Qut Flow “ " tn Flow Cash Out Flow | Cash In Flow
| 1979 15,300 320 15,330 320
2 | 1980 15,330 500 14,898 486
3 | 1981 4,354 730 4,112 689
4 | 1982 4,354 960 3,996 - 881
s | 1983 4,354 1,210 3,884 1,079
6 | 1984 4354 1,550 374 1,344
7 1985 4,354 1,940 3,668 1,634
s | 1936 2,010 1,670
9 | 1987 . 2,060 1,639
10 | 1988 12,100 1624
it | 1989 2,130 1,600
12 | 1990 © 2,160 1,577
13 | 1991 2210 1,568
14 | 1992 2,220 1,531
15 | 1993 2,270 1,521
16 | 1994 2,290 1,491
17 | 1995 2,310 1,462
18 1996 © 2,340 1,439
19 | 1997 2,360 1,411
20 | 1998 2370 1,377
21 1999 2270 1,281
22 | 2000 "2,170 1,191
23 | 2000 2,170 BRI
24 | 2002 2,170 L4
25 | 2003 2,170 - 1,093
26 2004 2,170 1,062
27 | 2005 2,170 1,032
28 | 2006 2,170 1,051
29 | 2007 2,170 915
30 | 2008 2,170 947
Residoal Value | 128,140 ‘ 12,282
Total ' $2,430 86,010 49,662 49,432
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Table 10-15(4) D.C.F. Internal Rate of Return {Low Projection PLAN A-2) _

(Unit: million Rp.)

— o . :
Cash Cash Discounted Value (30%)
Year Out Flow In Flow Cash Qut Flow | Cash In Flow
I 1979 10,730 320 10,730 320
2 | 1980 10,730 - 500 - 10417 485
3 1981 6,194 730 5,818 638
4 1982 6,194 960 5,568 879
s | 1983 6,191 . 1,210 5,503 1,075
6 | 1984 6,194 1,550 5,343 1,337
7 1985 6,194 1,940 5,187 1,625
8 1 19386 2,040 1,659
9 | 1987 2,060 1,626
10 | 1988 2,100 1,609
i 1989 2,130 1,585
12 1990 2,160 1,560
13 1991 2,210 1,550
14 1992 2,220 1,512
is 1993 2,270 1,501
16- ] 1994 : 2,290 1,470
17 | 1995 2,310 1,440
18 1996 2,340 1,416
19 1 1997 2,360 1,386
20 | 1998 2,370 1,351
21 1999 2,210 1,257
22 2000 2,170 1,166
23 2001 2,170 §,133
24 | 2002 2,170 1,100
25 | 2003 2,170 1,067
26 2004 2,170 1,036
2712008 2,170 1,006
28 2006 2,170 917
29 § 2007 2,170 948
30 | 2008 2,170 921
Residual Vatus ) 28,680 12,170
Total 52430 86,550 48,386 48,355
DCERR.=30%
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Table 10-16(1) Source & Application of Funds (High Projection PLAN A-1 Case I)
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- Table 10-16(3) Source & Application of Funds (High Projection PLAN A-2 Case 1)
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Table 10-16(4) Source & Application of Funds (Low Parjection PLAN A-1 Case I1)
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Table 10-16(5) ~ Source & Application 6f Funds (Low Projection PLAN A-2 Case )
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Table 10-17(1} Balance Sheet at End of Year (High Projection PLAN A-1 Case 1)
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Table 10-17(2) Balance Shee( at End of Year (High Projection PLAN A-1 Case I)
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Table 10-17(4) Balance Sheet at End of Year (Low Projéction PLAN A-I Casg )"
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‘ CHAPTER 11
PORT ADMINISTRATION AND OPERATION

1t-t  General

This Chapter is intended [o examiné and evatuafe the administration and opcration of
the port of Semarang which is the objective port of the present survey for presealation of
some necessary recomméndations,

The port of Semarang is posilioned as an important port in Central Java, yel it has no
aceess channel of adequate depth and width for the ocean going vessels to come in and is
fetarded in improvement of the deép sca wharnves so that it has so far fajled (o fuaciion
propesty as a major foreign fradé porl.

However, as the development of the porl of Semarang progresses hereafter, it will have
an inéreasing port influence along with progress of the economic activities in the sesvice area
and develop inlo a foreign trade port worthy of the name.

- For morfe effective use of the porf and maintaining the effects at the highest level,”
careful considefation is sequired - for -adminisiration and opération of the port, and
modemization of the procedurss of administration and operation is also imporiant. On the
other hand, there may arise difficulties that have not been scen in the administration and
operation of the port of Semarang.

To enhance the effecis of development of the porl of Semarang, feasonable and
eflicient port administration and operation are indispensable, and il is required to
encrgelically tackle the problems thal may intervene:

112 Present Condition of Poit Opecation

The porl of Semarang is, like the other poris of lndénésia,'a national poet planned,
impioved, administered and operated direcily by the Cenltral Goveramenl. The operation of
the port of Semarang forming a part of the wide range sea communication administration is
subject to contfol and coordination of the Directosate General of District Sea
Communication { KANWIL HUBLA) tocatéd in Susrabaya and is assuniad by the Seniarang
Port Administration. SRR E ; C i C . :

- The wharves, breakwatesrs and. other basic facilities of the pori of Semarang are
administered and operated directly - by’ the Porl Administration, while the sheds and
warchouses are used upon lease to Indonesian shipping companies which pesform varous
roles of shipping agents, stevedores, terminal operators and shipowners.
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The forcign trade cargoes of the porl of Semarang are dependent on the ofshore cargo
handling by mecans of the lighters, but the lighters and tugboats used in such senvice are all
owned by the shipping companies. As of Aprit 1977, the lighters in s¢rvice in the post of
Semarang numbér 88 with a fotal loading capacily of aboul 8,700 tons. The lugboals
number 23 developing a total capacity of about 4,000 h.p.

* The foreign frade cargos carried in by the lighters are discharged on land atong the
whanies of fnner Barbour having an average water depth of 2.5 m and the Coaster Harbous
wilh a depth of 55m and are sorled. The domeslic trade cargoes of offshore
loadingfuntoading are sometimes allowed to entfer the Kali Baru Canal, discharged on both
banks and cawried directly (0 the sérvice area by means of trucks.

Presently, there are provided 17 warehouses (total floor afea of 33,000 m?) in the fisst
row and 3 warchouses (total Nloor acea of 11,000 m?) in the second fow in the back of the
wharves, buf they are not in use upon clear classification for the so-called sheds to be used
for collection and distsibution, classification, sorting, inspection and temporary storage of
caigos and for the warchouses to be used for storage of cargos over a long period of [lime.

IFor loading and unloading at the wharves, the derrick crane on the vessel alongside the
whasl is used in one case, while lhe mobile ¢rane or crawler crane used in the othes. For
loading to or unloading from lhe-lighters, il is custonrary to use the mobile crane and
manpowet jointly or manpower alone.

The port labourers working in the port of Scmarang are provided by the Badan Usaha
Karya, and Lhe shipping companies use them under dircction of the Port Administration.
They are ¢lassified in the following thrce, viz.

Permanenl labour,
Registered pool fabour, and
Casual labour,
and the registered pool labour assumes the pranrcipal role for cargd handiing-

The skilled Fabourers are hired directly by the shipping company or ils agent which
rales them as permanent 1about to junior or middle ‘management personnel and gives them
1he positions of supeivisors, tally clerks and waichimen,

About 50 percent of the rcglstend pooi fabour works for about 20 da)s a\erage a
month, while the casual fabour wotks only for about 10 days a month.

For the caigo handling in the anchorage, Lwo gangs, each gang consisting of 15 persons,
are ustd, one gang assuming the works on board the ships and the other on the hg.hler
normally. : :
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The standard gang formation at the whorf is;
— Where mechanical equipment such as forklift is not used;

1 gang of 15 personnel formation, and 3 gangs working, one in the lighter and the
othes two on the apron of the wharf; or

— Where mechanical equipment sich as forklift is used;

The number of personnel of one gang is reduced nossnally to abont 2/3 of that for
use of the mechanical equipmént. '

For supesvision, fallying and walchman service for the respective gangs, two permenent
labourers are assigned.

At presenl, the port of Semarang is shortcoming in the wharf illumination facilities so
thal no casgo handling is carsied out at nighl. Thus, the daily average of the working hours
throughout the year is less than 10 houss,

11-3  Present Condition of Porl Administeatlion System

The administration and operation of the port of Semarang ate placed, as in the other
major porls, uﬁde( _the direcl control of the Central Govesnment, and the Porl
Administration (AD?EL) assunies the responsibility. That is, the Direclorate General ol Sea
Communications in_ the Deparimenl of Communicalions and Tourism of the Central
Goveinment controls the post administration in general of the country to promole _lhe sea
communications and port developmenl in line with the policics on sea communications. In
Fig. 11-1 and 112 are shown the organization of the Department of Communications and
Fourism and that of the Directorate General of Sea Communications tespectively.

To insure natlionwide hamiony of the port as well as shipping administration and for
realization of smooth execulion of such administration, the wates area of the whole counltry
of Indoncsia 5 divided into 9 districls, and a Directorate General of District Sea
Conmmunications (KANWIL HUBLA) is installed in cach of the central cities of such

districts. The organization of the Directorate Generat of Distric Sea Communi-:aﬁons is
itlustrated in Fig. $1-3.

The ateas of jurisdiction of these Direétorate Generals of Districl Sea Communications

are as shown below, and the Semarang Poit Administration is placed under the control of
S.R_1V located in Surabaya. :
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S.R.
S.R.
S.R.

S.R.

S.R.
S.R.
S.R.
S.R.
S.R.

—

BELAWAN: Aceh, North Sumatra
2 DUMAY: West Sumatea, Riau
3 TG.PRIOK (Jakatta):  fambi, South Sumatra, Bengkutu,
- Lamping, West Kalimantan, West Java,
Jakarta Special Districl
4 TG.PERAK (Surabaya): Ceniral Java, Yogya, Fast Java, Bali,
West Nusa Tenggara, Fast Nusa

_ Tengpara
BANJARMASIN: South-east Kalimantan, Central Kalipantan
UBJUNG PANDANG: South Sulawesi, South-east Sulawesi
BITUNG: North Sulawesi, Central Sulawesi
AMBON: Maluku
JAYA PURA: West fnian

=~ RS R = R V]

These Direclorate Generals of District Sea (‘ommummh()ns were installed in 1977 in

place of
range of

the old District Conunanders (KEDAPEL) to meel the tequirement for broader
administration of the sca communications. For teference, the osganization of the

old District Commander (KEDAPEL) is shown in Fig. 11-5

Fig.

11-4 is shown the organization charl of the Semarang Porl Administration.

Normally, the Poit Adminisfration of the respective porls assumes the I‘ollo“mg tasks:

()
()

3)

)
)
(6)
)

3}

9
(10) -

Allocaiton of berihs, supervision of enlrance and clearance of vessels;

Supervision and mﬂrdmallon of porl oprations, loading and untoading of €argo,
poit labour, and porl eqmpm_en( .

Provision : and c¢ontro) . of posl ecagineering work and mainfenance and co-
-ordination with port operations; ‘ '
Dredging operation;

Pilotage and ship[shor'e commaunicalions;

Admmlslrahon ineegard to 21l posl aclmtus

Preparation of port statistics; _ _ g
Preparahon and control of financial slafements, budgels, and cost accounts;
Preparation and collection of po:l dues and chasges; and

Secunity of the poit area.

t1-4  Problems Atising Out of Adminis_!célioh and Operation of the port of Semarang

11-4-1

Problems occurring ptés‘e-mly

The majos wharves in the poil afc used not only for cargo handling under the lighter
system bul as mooring facititics of the lightess. This resulls in impeding the pord funclions.

That is,
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(1) With a number of idle lighters moored in the inner harbour, the sheds or warchouses in
the neighborhood may be vacant, bul their effective use is hardly expectadle; and

(2) The sheds and warehouses are not used appropriately according to the kind or quantity
of cargo and are used separately by the respective shi'pﬁing companies to which they
are leased so that a variely of cargos are mixed or piied up to the ceiling inhibiting
their effective use,

As the problems arising from offshore handling of cargos of ocean going vessels and
farge coasters,

(1) In a stormy weather or, more specifically, at the lime of west monsoon. the cargo
handling is particularly difTicult, tesulting in a state of démurragé.

(2) It takes fime 1o dispatch the custom and quarantine officers {o (he ocean going vessels
anchoring about 4.5 km in the offing, tending {0 complicate the clearance proceduses
and delay the cargo handling.

{3) While the lighters are o:ganized and dispatched according to the quantily of cargos, il
takes lime for the lightess {o reach the anchorage to make it difficult Lo handle the
cargos effectively and efficiently.

Some problems are also occurring in the port terntinal. For example,

{1} Wheee strict distinction should be made between the use of the warchouses Lhat are
designed for storage of cargos over a long period of time and that of the sheds, @hey are

used one for the other and vice versa probably because of small lots due fo the lighter
sysfem.

(2) Since there is only one bonded shed avaifable and no plan contemplated for installation
of a bonded area or shed for the respeclive whanes, handling of the bonded cargos is in
disorder.

{3) The warchouses are generally obsolele and not adequate for long storage of cargos.
11-4-2 Problems that may occur after development

When the cargo handling at wharf is enabled for the ocean going vesse1s as the result of
development of the port of Semarang, the problems occurring incident to offshore loading
and unloading due to the lightes system will be resolved one afler another On Lhe other
hand, changes in the situation due (o inmming of large ocean going vessels will produce new
problems. ’
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2

3

4)

sy

(6)

The ocean going vessels load and unload the cargo at wharves in the post.

The forcign and domestic trade piers are clearly distinguished from one another for
use.

There is an increasing use of mechanicat force for cargo handling at the forcign trade
wharves.

There will be no nmore of_l"éhé:‘e loading and vnloading under the lighter system

There will be an increasing number of ocean going vessels coming info the posl {o
increase the cargo trafiic through the pordl.

AN access channei e\lendmg for more lhan 45km is provided. As. the result,

maintenance of the access channel including control of the navigation w l“ be requued

‘With such changes In the situation, the following matters will be required urgeatly in

the aspect of port administration and operation.

)

)

Q@ .

)

<)

(6)

)

(3)

Rationalization of the entrance and deparfure procedures in erder o cope with the
increasing incoming vessels.

Adequate besth allocation to enhance the investment effect to maximwn and for
econamic use of the port.

.\lpdcmiz'a‘l‘io'n of the con[fbl_ of incoming and oulgoing vessels including control of the
navigation in the access channel.

Rationalization of the admm\slralne and operative works in the bonded areas and
warehouses, and e\pved:img the custom clearance services.

Whasf con!rb.l inlen'ded for reasbnable ahd effective uie -of the sheds and warehouses.

'\iamlenance of the port funcl:ons satisfactorily to meet the economic progress in the

SEIVICe a1ea, thss being an essenhal condition for the porl administration and ope rauon
Training of the port laboureis to adapt themselves to modemization of cargo handling

through introduction of cargo handling machines with conside ration for qualitalive

improvement of port labourers and conversion to and absorphon in the olher
industries of the surplus labour lorce.

!ljarmony of tl]c_ sea lranspost capacily and the port cargo handling capacily in ordec
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for the poil functions to be exhibited to the maximum, and atignment thereto off the
capacnly of railway, road and other land (ransporl means connechng the poit to lhe
service area.

1£-5 Recommendation

With progress of the development of the post of Semarang, the port will have its
characler as a foreign trade porl intensified and be posilioned as a major port worthy of the
name in Cenfral Java. In genéral, any post participating in the international trade is nol only
refated to, and in suppoil of, the econemic activities in ifs service area buf comes 10 play an
important role in the developmeént of the national ¢conomy.

The D—‘partmeni of Communications taking care of the nationwide control and
coordination of the port adrinistration and thé Duec[ora(-. Genetal of Sea Communications
assuming the port planning, cons[mchon admmlslrallon and operahon should have an
adequate inferesi in the increasing imporilance lhrough de\elcpmenl of the port of
Semarang and give considerations to the following maktess:

(1) The development must be casried out as scheduled according to the master plan; and

(2) It is required to revicw the organization of the Semarang Pori Administration and
reinforce it drastically.

Thal is, for smooth execulion of the administration and opération of the port of
Semarang “hl(‘h is growing info a foreign trade poil. it is requmd {o improve and expand
the sys(em of the Port Adminisisation into one suifable for a major forei ign irade porl after
the port administration and operation system of the port of Tg. Priok or Surabaya.

Improvement of the Organization and System of Port Administration’

Now comparing the present orgamzahon for administsation of the porl of Semarang
with that of a major foreign teade porls such as Te. Priok or Sufabaya cﬂmposntu)n of the
Divisions and Sections is subsiantially the same, but there are some points requmng
immediate study in the assignment 6f pessonaed, distribution of the \\orks and tharé of the

responsibilily, and these should be an adequate personned plan conforniing (o the work load

In the fol!m\mg will be descnbxd the Dms:ons to be g;\-.n the pnonly tenlah\ely f or'
expansion and reml‘orcemenl_

(1) Expansion and Reinforcement of Technical Division

The development project site of the port of Sefarang is of soft ground with poor sib-
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- s0if condition, and a high level of technical capacity is sequired for construction of the

port struclures. On the other hand, the development projéct must be carried oul with-
oiit ‘closing the port of Semarang for only a day bul rather utilizing the port positively.

- Par such: purpose, ingenuity is required of the execution meéthods, and the project

(2)

must be carried out under a minute schedule of execution. Additionally, the develop-
ment is an Urgenl Improvement Program {o be started immediately and complefed in
{wo years during which a -10 m wharves with theee berlhs and Fast and West Break-
waters in a length of about 5.2 km must be construcled. Thus, the design and execu-
tion involve a variely of wosks and a very great work load.

Therefore, it is nol too much to say thal the fissl sfage of the Semarang Port
development is dependent i how this immediale project is carried oul adequately and
as scheduled. While it is of course required to increase the personnel of Technical
Division drastically, it is also important to strive for qualitative improvement of the
pesonnel through training, ete.

* For \he fime being, the Techaical Division will be the substantially responsible body

for promotion of the Semarang Port development. The techniques concerned extend
over many fields, yel these diverse fields musl be ¢oordinated with one another for
execution of the works. To clearly define the scope of responsibilily for the assigned
dulties, it is desirable to rearrange the work assignmients as given below. The tasks

- assigned o the Technical Division should :be divided largely into four lypés, viz.
- Planninig, Civit Engineering, Méchanical{Electrical Engincering and Maintenance for

each of which a seclion is to bé provided.

The construction works aceompanying the porl developnient are carried oul over a

' vesy widé area on the s¢a as well a5'on land, and the work sites are usually temole from

the office of the Port Administration. A field office as a detachment of the Technical
Division should be provided at an appropriate place near the work site o insure
supervision of the work at the site. -

Planning

— Civil Engineerning

———— Mechanical{Electrical an,lmenng
t——--+— Main{enance

Technical Division

Installation of Maintenance Dredging Division

- The Access Channel of a fength of 4.5km to the port of Semarang is subject to
- siflation by the littoral drift, and the basing in the pon by the sediments dns:.harged ouf
- of the nivess flowing into the port.
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In formulating the development project, consideration was given to the layout of the
breakwaters and groins so that the inflow of Littoral drift, el¢. to the access channel
would be prevented. Bul, it is reatly very difficult to prevent them completely by the
breakwaters, etc,, and such a scheme is gréatly uneconomical. Furlher, the problem of
sediments discharged oul of the rivers is hardly resolved unless the river courses are
changed. ‘

Thus, it was planned that the prevention of siltation of the access channel and basins of
the porl of Semarang would be dependent basically on the arrayed breakwalers and
groins but that the excess sillation would be removed by mainteaance dredging to keep
the réquired waler depth. -

In otder for the maintenance dredging (o be performed adequately, it is réquired to
execule the foltowing works precisely:

a) Grasping the condition of siltation by periédic sounding surveys;

b) Formulation of an effective and economic plan of maintenance dredging upon the
resulls of surveys; '

¢)  Execution of the mainlenance dredging; and

d) Provision, improvement and mainfenance of the navigation aids facilities.

- The Mainicnance Dredging Division should be installed as soon as possiblé afler
completion of the -9 m Access Channel and the Urgent Improvement Program in that
the works are differénf and refatively indepeadent from those of the other divisions
and are constant and of considerable load throughout the year.

The works of the reorganized Maintenance Dredging Division are set forth in the
following. :

—— General Affaiss ) ‘
F——Maintenance Dredging Opesation
———Channe!}BaSins‘ Sunvey

Dredger & Fleels

Maintenance Dredging Division ——

(3) Rearrangement of the Allocation of Services and Expansion of the System of the
Service Division

1n a posi placed under the competitive principle, if its service is nol good or of poorer
quality than those of the other posls, the port will have no more vessels calling but
have its power declined and be deserted tastly. In maintaining and improving the pori
funclions, important is the role played by the Service Division, and its responsibility is
great.

~258-



The services to be performed by the Service Division are normally varying with the
facilities 1o be utilized by the users so that it will be important to rearrange the services

according to the type and organize the section accordingly for convenience of the
users.

The services may be reatranged according Lo the type as shown below.
a.  Senvices for use of the transit shed, warchouse and open storage:

1} Allocation of transit shéd and warehouse;

2)  Adjustment of space ulilization;

3) Confrol of input and ouipuf;

4} Keepingin order, cleaning and maintenance of facdmes and
5) Collection of charges. '

b. Services for us2 of whail:

1Y Moornng service;

2} Maintenance of aprons, fenders, elc,;
3) [Incidental services to use of wharf; and
4y Colléction of dues.

c.  Waterfelectricify supply and bunkering seivices;
1} Water supply sérvice;
2y Electricity supply service;
3) . Bunker service; and
" 4) Collection of chasges
. Land leasing senvices:
| I) ‘Séi\‘ices p:éxlaining to land leasihg;
~2)  Repair and maintenance seivices; and
3). _Colleclion ol‘ lease charges.
e rl"brl equip_menl #én'i-:es: .
1) Offer fo: use ol' cargo handhng equlpmenl

2)  Repair and maintenance of cargo handling eqmpmenl and
3) Collection of charges,
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f.  Dock road services:

1} Maintenance of truck terminal:

2} Maintenance of dock road;

1)  Dock 50ad tsaffic conteol; and

4) Maintenance of road signs, gates and other related facilitiés of the dock road.

g, Tugboat services:

1} Offer for use of {ugboats;
2) Maintenance of (ugboats; and
3) Collection of charges.

It is desirable for performing the foregoing services to organize the. sections of the
Service Division as given below and assign the personnel io the respectlive seclions in
constderation of the workload. :

The works of the reorganized Port Scivice Division are set forth in the following.

———————Quay Senvice
———Shed/Storage Semvice
— Waler/Electricity & Bunker Senice
—Land Leasing

Port Equipment Sepvice

Tug Boat Service

Service Division

Installation of Permanent Committee and Liaison Conferénce Concerning Port Development

In a poil which is newly developed or has reached a cestain level of scale and is in
activity, the porl aclivity comes o have a close relation not only with the economic activily
of the city to which the port belongs but with the economic activitics of the service area.

In a newly developed porl, the port improvement ntusl always be carried oul in
alignment with the Jevelopnsent plan of the city 1o which it belongs and 'the regional
developmient plan of the sewvice area. Thus, for the Administrator of such poil, it is required
to have a channel which peimits him {o grasp the opinions concérning the dewlopmenl of
the city to which the porl belong;. or the desires or teques!s of the llltht‘.‘h concerning the
administration and ooerahon correcﬂ)' and pron&plly.

On the other bang, the port has gencrally an important f01é ‘& a junction of sea and

land iransports. Thus, the port development should not be limited to matching to the
development projects in the vicinily only bul have the capacity of railway, road and other
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land transporl means tuned to the sca transporl. Then, the Poit Administrator should have
his lhoughl nol iumled to the sea Iransporl and whar{ [raffic only bul extended always to
the port administsation in a broader system of lranspocl and ftraflic. This is why a

Permanent Commitlee is required which is designed to consult with the osganizations
concemed.

-t Vis‘ also important to have an opportunity where it is enabled to hear candid opinions
of, and discuss with, the responsible poersons of the Local Government and Regional
_Planning_Agency. '

_ As specific measures for such purpose, it will be adequate (o provide a pennanent
commiltee é{')mposed of the chiefs of the local offices of the cenlral government agencies
and professoss and other men of knowledge and experience including the Governor and
Mayor and al_sb a development liaison conference with parlicipation of the field
development officess of the organizations concemed with the development and have such
conference periodically.

Evasion of Confusion Due to Change of the Port Cargo Handling Method

'lhe ﬁr:;l slep of development of the porl of Semarang is Lo mhange lhe convenlional
offsore loadmg and unloading for the ocean going vessels to the cargo handling at wharf. By
this, some more than 80 lighters wilt be out of use, and qualitative conversion of the post
labourers working in the unloading from the lighters is required. Incidentally, the medium
and small [_ugbo'ats used for fowing the tightess will scarcely be used.

On 'lhe olher hand, ence llie cargb handling at wharf is started, the cargo handling on
the aprons is urged so that the works in the sheds are important. The ferklifis and other

cargo handling machines may be mtroduced yet S)slemalu and stable supply of pori
labouress will still be a sequisite.

The lighters and smaller tugboats owned by the shipping companies or their agents can
find use in the other porls than the port of Semarang so that it is important to guide the
owners administratively for distribution of the lighters, efc. If the lightess and tughoats are
relocated Lo the other ports in a smooth manner, itlegal occupalion of the basins in the port
by the lighlers or unnecessary slimulation to the labouress can be avoided.

The vargo handling on the aprons must emetgé from the convenlional system relying
solely on the manpower into joinl work of handling machinery and manpowes for
improvement of the handling capacily. It is impostant to provide satisfactory training for
qualitalive improvement of the fabouress. Introduction of the cargo handling machines
should nol b made in haste but stepwise with ample time allowed (o cope with the
qualitative improvement and progiess in job conversion of the labourers. Careless
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introduction of the mechamcal l‘on.e into ihe porl cargo handlmg may result in generahon

of a large numbcs of unemployed petsons and induce social unrést so that parllcular care
musl be exerled.

Adequate Execulion of Terminat Qperation

Where the cargoes to be exposted domestically or to the foreign countries are handled
at the wharif, it is necessary to coltect, classify, sorl and arrange them in the sheds so that
the cargo loading can be started as soon as the ship arrives. The cargds imported
domestically or from foseign counlries are likewise classified, sorled, arranged, inspectled
and stored temporarily in the sheds or the imporied goods, :lhey'will have to be stored
temporarily in the bonded warchouse and receive inspection for éustorms clearance in
addition to the ordinary classification, sosting and arsangenient.

For the porl (o be usid effectively, the sheds and warchouses must be clearly
distinguished from one another and their functions defined strictly for operalion.

Use of the open stofage and warchouses must be governed by ‘cerfain administrative
csiteria. ‘The cargos must not be teft and allowed to stand on the aprons or dock road for

long hours nor kepl in the vacant lots other than the spee ified open slorage or truck
terminal.

With fespect to the sheds, the most prel‘erable principle for flow of the cargos is (0
reduce the number of links of cargd unloading as much a5 possible and alo the distance of
handling carriage of cargos or pessibly to zero. Thus, the form of direct loading and
unloading between the ship and the land fransposl mzans is idéal. Actually, however, the
colleciton and distsibution of goods are not adapfed for such'systém, and heére’ presence of
sheds becomes important for sorting, inspection and other works.
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CHAPTER 12
ENVIRONMENTA L ASSESSMENT

12:1  General

~Af men’s envisonnent is exerted by men through their developing aclivities, the nature
will be generally modified. In order to Avoid deslruction of the nature by change of nalure
exested by men, aciual conditions of natural environment must be correctly grasped, and
functions of cach element forming the environment and interactions of such elemenlts must
be understood p_:bpe_rly. This is a prerequisite for men’s development activities.

The surrounding environment of the porl of Semarang will undergo change as the
resuli O,f execution of ifs lqng—lerm plan. Such change will be caused nol only directly by
improvement and_ex{énsion' of the port itseif but naturally by indirect influence of changes
made in hinlerland including the city of Semarang in the course of development and
progress by the project.

- The ditect influence of the former can be forecasted (o a cerlain extenl during the
planning stage but influence of the latler will be vesy difficull to define. -

The developnient of the port of Semarang will trigger both regional and industrial
éevelopmeat and a greal amount of beneditl to the development of local economy will be
created, bul theee will be inceeasing possibifity of water pollution by oil and air pollution
with increasing porl ufilization and by indusénal aclivilies of the faclories. Thus, every
possible measure should be taken to eliminate such problems in advance at the stage of the
planning. However, it should be fully noted that environmental potlutions which mighti be
cansed in the process of regional development and industsial development would be wholly
prevented by proper consideration and planning in advance including some invesiment
requifed, and also that while benefits are oblained from such development and promolion

of local economy, prevention of envitonmental polfutions is executed with required
tnvestment.

. - To stop the regional development simply because of possibilily of pollution is
ridiculous. -

122 Aiz Pollution -
Air pollution is cause& -by industrial activities which involve emission of sulfurous acid

gas from thermal power plaats and various factories, and trafiic activities which involve
emission of nilrogen oxides from automobites.
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Dust which might be emitted during transport of maferials in factories and
cargo-handling at porl of ‘soof from buming will occéasionally create some poltution
problems.

Gases and fine solid or liquid particies subslantially may nol be precipitated readily
due to air movement but some other parlicles will precipitate vety rapidly so that the
influences caused by these niaterials to nearby environment and human life are widely
varying. ' : ' ‘

* Transport and dispersion of polluted matenals are affected mainly by wind. Here the
nmean wind velocily as moving curfent and lusbulence as dispérsion coefiicienl are the
important factors.

As explained in Chapler 4, annual éccussence of wind is represented by W and N winds
in the nosthwest monsoon season and B wind in the southeast monsoon season. This, in
these seasons, the leeward side of a polluted area whichiisin the E and S dmechons or in the
W direction is subject to pollution.

When the wind velocity exceeds a cortain limif, say, S mfsce, very clear daily
alternation due to sea and land breezes will résult as stated before. Thal is, sea breeze from
the norlh during the day and land breeze lrom the south at night are clearly distinguished.

Depending upon the time zone of “aclivilies of the pollution source. the leewaid
polluted area will be drastically switched. '

- Therefore, instead of trying 16 feview the location of faclories to prevenl air pollution
resulling from emission of smoke and sool, it is rather desirablé to locate the facitities for
transport of raw materials, products and sémi-products required for production activities at
the factories to the c¢oastal region For their vital usage of port functions to réduce transporl
costs and production costs. Then, a part of saving in ¢ost shounld bé utilized for investinént
to facilities such designed for example for absorption of sull'urous acid gas and af ter—bummg
of smake for preventing pollution.

Sinc¢e turtbulence of wind increase as the mean wind velocily increases, the exteal of an
area al the leeward side of a pollution source where poliuted malterials are dispersed will
change within a day. Land facitities (o be buill such as teansit sheds and warehouses will

increase surface roughness resulting in greater tusbulence of air current and acvelération of
the dispersion.

Qdor presently caused by érowded lishing boats within the port can be considerably

reduced by moving the fishing porl to outside of the poil in fudure; propeily procéssing
bifge ejected from fishing boats, construcling waste storing facilities for marine product
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__pr_t_»cesﬁng. buming of uscd fish boxes, preventing secondary poltution due to smoke, and
taking other necessary measures.

123 Water Pollution

Sea water near the port area will be polluted by oil from sailing or anchored vessels,
chemtca!s of medlcmes ejected dunng port cargo handling, waste or garbages flowing into
cnty nver and sewer zmd finally mlo the port, agricultural wasle such as agricullural
chemicals and_fqu_n_hzen,md_uslnal wasle from fac;ones,- waler mixed with muddy sediment
duri'ng port dredg.ing, and othet various grganic and inorganic materials,

These materials float on waler surface, drift in water for a long period of time or
are dissolved, or rapidly precipitate and accumulate on the bottom of sea.

The polluted materials are moved by tidal current or flow of river water and dispersed
by !li_tbill_fl‘gce of waves, winds of currents. The current in the posl in fulure will be moved
by tide and governed by incoming and oufgoing motion of water through the porl entrance
for a distance of aboul | km inside of the port from the tip of the breakwaler along
the access channel which is a distance of movement of water particle during one tide. Since
the nver water flows as thin layer on the surface of sea water even al the time of a river
ﬂood, it is elffeclive to ejecl the floated objects to outside of the porl. Effeci of wind is also
limited only to the surface of the water. -

Flow of waler in other area in the port is very slow bul it moves steadily with a longer
period of fime. Bul dispersion of polluted materials caused by wind can hardly be expected.

The polluted materials carried to outside of the part are relatively quickly moved over
a leng distance by the tidat current (maximum velocity is about 1 ki) regularly making
round (rip once or twice a day along the breakwater or coastal line.

Providing a propedly narrow porl entrance widih in the port planning for the future
will be effective for reducing siltation of the access channel, because of preventing the enlry
of suspended sedimenl from oulside of the porl. Il is inappropriate (o expect the
improvement of water qualily in the port lo the movemenlt of sea water by widening the
port entrance. Instead, strong administrative port control must be enforced to prohibit the
vessels froni discharging oil or bilge within the port.

124 Thermal Pollution

Thetmal power slalions or large-scale manufactuging plants wse cooling water and
discharge warm water into sea water. In the tropical region, temperalure of sea water is
basically high so that a grealer amount of sea water must be used in such planis.
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Tempeiature rise of séa water will givé inflience to ecological syslem along the cdasl and a
large amount of seaweed, plankfons and bacteria will actively absorb the efpanic substances

discharged near the porl and grow up rapidly resulting in a red tide Thrs wnil also gue
certain changes to submarine biological systen.

Intake of cooling water and discharge of warm water being made piesently near the
Coaster HNarbour musl be re-examinéd in future when the power génefating ‘caﬁa'cily' is
increased. Effects of such warm water onto the c;rcu‘lalmg water for coohng the engme; of

vessels musl also be reviewed in ofder (o ma;nlam a cerlain degece of consutency in lhe poit
planning.

12-5  Other Poliutions

Forecasting of future pollution is very difficult. Howeves, problems of organic
substanées produced by  food processing industry, muddy organic ‘waste by ‘paper
manvfaciuring plants, ground setilement caused by frequént uses of wells by fextite
industry, noise and vibration by lumber and melal processing industsies will be antlcapaled
Fach industry hasa possnblhty of creating spec:ﬁc po!lulson pécuhar to the industry.

* As a link of regional development plan of the zoning and polluuon contcol regu!ahons
in the urban planning, all necessary measures should be pronded in advance. .
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CHAPTER-3  PRESENT SITUATION OF THE PORT OF SEMARANG

(1) Port Facllities
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(2) Transit Sheds and Warchouses

3}

1)

fn the port of Semarang, there are transil sheds arsanged in the back of the whanves
and, in the back of the fransit sheds, there are warchouses including storages ol' special
products for use for storage and sorling of port cargos.

Present situation of the facilitics are shown in Tables A-3-3 and A-3-4.

The transit sheds constructed receml'y are generally of the standard type of iton framie -
with slates. They are of a scale of 100 m x 30 m each and are designed Jargely a =~
capacily of 3.5 tons per sq. mi_ Except some facitities consiructed recently, they are +
generally timeworn with the lapse of aboul 60 years but stand well for tise at present.

The greater part_of the old Iransit shcds in the Inner Harbour are of “ooden frame
with states. Their eaves projeet over the apron of the Janding wharf for ¢onvenience of -
the work of cargo handling in the rainy season.

Recenlly, improvement of the open storag;' has been done by remmin-g the obsolete -

wharehouses in the \\hanu and by leveling the open space. In 1975, the improvement
was made at (wo sifes lolallmg {6 12,400 m?, and in 1976 at three sites tofalling to
7,200 m_ - These open slosages are designed with a capacity of 2.5 tons per sq. m to
3.5 tons per sq. m except one with a capacity of 1.5 tons persq. m.

Cranes and Fosk-ifl Trucks

In the port of Semarang, the cargo handling comprises tha at quaywall for the -
interinsular vessels and other coastal small boats, unloading of import goods frons the -
lighters loaded offshose and loading of export goods onto the lighters, and is cartied .
oul by ship crané. ceawler vsane and mobile crane. Handling to the sheds or warchouses
ts performed by 'mahpower fork4ift truck and truck, and there are instances of some -
unloaded <argos being varsied directly from the whan s to the customers by means of .
lruch Numbeis of mobile crines and fork fife  trucks’ by owner in the poﬂ of |

' Semarang are shown in Table A 3-5.

Togboats énd Lighters

The port of Semarang is shortcoming in the water depth of the channel and the basin
in the harbour so that the cargo transpoit in loading/unloading between the vessels al
anchor in the ofishore anchorage and the wharves is carried out by lighters towed by a
tugboal. As shown in Table A-3-6, the tugboats belonging to the port of Semarang and
in the sénice presently number 23 with a total horsepower of 4,025 (or 175
horsepowers per boat), and the barges pumber 88 with an average capacity of 100 téns.

A 10



Table A-34  List of Open Storages in the Por{ of Semarang

"Name of Opta Stevage Location Area Capaciuy “ Year Bodlt T
"_—‘—V—_.'-*'i’“"—_""* - ml o 'Oﬁﬂ.‘.m.
Open Storage 1 Coaster Harbour £,900 s 1975
Op<a Storage 1 Coaster Harbour sk 33 1975
OpeaStorege Nl Tatec Hacbour 3.000 13 1976077
Ogea St;")rage w Ianer Harbour 2,400 25 1976/ 77
Open Storage v Iaoer Harboar 1,400 25 1916417
Opecn Storage vi Tener Harboar 1.200 90 -
Ogea Storage VI Innesr Harboar 4100 25 -
Opea Stérzge VI faeer Harboar 1.200 30 -
| Tout | o - 22.400

Sosfce 1 ADFEL of Semararg

Table A-3-5  List of Cranes and Fork-4ift Trucks in the Port of Semarang
. 7 O ok rship ‘ T
| Kind Capecity | ADTEL | Unxt Terminat Private || Tota? ‘Remarks
" Nobile Crade st 1 i - 1
' ‘ 15 2 2
13 1 % -
10 . B 1 Frivate oaper P.T. Samodera Indonesia
5 . 5 . .2 7. frivate onoee P.T. J2kzaeta Lioyd
s ‘ i 1 | private owcer Gesurt Lioya
'3 2 2 o
* Totat’ 1 ' ‘Is
Forktift Truck st 1 1
: a 1o T .
25 ? .1
s} .3 3
.35 1 T
3 s 1
s 3 2 s 0
F R 1 L
15 ) (. ]
Total 15 2 7 u |

Srcce : ADFEL of Semareng
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Table A-36  List of FTugboats and Lighters in the port Semarang

Sy

B Tugboal Lighter
Oxner — o]
Tota! Czpacity | No.ol Taghoats Total Capacity | No. of Lightess
1e ton S
P_T. fakarta Lloyd 1.100 10 1.850 27
P.T.Samodra ind, 655 ' 2,200 s
P.N. Felni $50 2 960 n
P.T. Tritora Lloyd 350 2 1,050 8
P.T. Gesuri Lloyd 240 - 2 00 ) .
. T. Berkah Bitanz . 1100 3 2.030 . 16
Samudra ) ‘ .
Total ‘ 4,025 23 : 8,710 BE 88
Average Capacity 15 ' 99

(5)

(6)

Source : ADFPEL of Semarang
Dredgers

The port of Scmarang has an extension of a litlle longer than one kilometer ol chanael
which is nol sheltered by the break\\ ater. lt has aléo the dlrecl flow of the water of
Semarang Rner and Banjir Canal into the basm in lhe harbour. The channel and basin
are thus subject to sillation due 16 I:ltolral drift and Nowed-in s0il so that maintenance
dredging is carried oul in order to recover and maintain the functions. Bul, if the
channet is more déepened, il is apprehended that it may receive more severe siltation.
Thus, al prewnl onty the maintenance dredging is made of the shellered portion of the
channel (o the water delh of theée meters which is lhe depth at the northern end of
the West Breakwater, Siltation due to flowed-in soil tinto the harbour from the fiver
and «¢anal is particularly intense in the rainy flood sea'sor::, bul the infllow 'isrn_e.}u:l)'
constant, and its removal is dependent on the maintenance dredging. The annual mud -
quantily removed in maintenance dredging is about 400,000 cubic-meters as shown in
Table A-3-7, and the maintenance dredging is carried oul under direct conteol and
opetation (by the governnent personmel and government O\i\'ned‘\‘e:ss}e!s) by dredgess as
shown in Table A-3-3. The dredgers are obsoléle, 60 yea}s ha\ing: elapsed sinee the
construction, and are apt to fail. However, the resulf of malnlenarlce diedging in 1976
is over the targel value as shownin Table A:39.

Dock Road and Dock Railway Sidings
The dock roads in the land of the poil have an extension of 9 km including Classes 2
and 3 roads and are used for input and oultput of the carpo Row. These roads generally

have a width of 6 - 7m with at least two lanes and are asphalt pavemenls, They ase
arranged (o connect the sheds and warchouses which have been improved successively
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-Table A-3-7

L e

Year

1965 1966
1966 / 1967
1967 / 1968
1968 / 1969
1969 / 1970
19707 197

Annual Maintenance Dredging Volume in the Port of Semarang

(1965 ~ 1970)

e e e ey

Maintenance Dredging Yolume
x1 000 m?
37
3
407
164
- 391

o

Source: 4_‘1"{9_901.! on Etonomh: Sunvey and Mastes Plan Semarang Seaport™
Gadjah Mada University '

Table A-3-8  List of Dmdgegs belonging to Porl Administration of Semarang

C Yeur Built : . Remarks

© Kind Nzme
o - . - Tao #5m3-Barges
Buicket Dredger Sanempalka 1917 " One  320HP - Tughoat
- . Two 25m3- Barges
Backel Dredger - Tefomi e . One ! 12012 Fughoat

Source 1 ADFEL of Semarang

Table A39  Actual Maintenan&_e Dredging Volume in the Post of Semarang
in 1976/1977

Locatioa Target Actual Achievemént Rate

_ x 1,000 m x1.000 m¥ %z
Channel 1% m N 1
Basin 110 R T I )
Total 300 360 120

-Scutce : AﬁP‘EL'oI Semar‘é}»g_




over a long period of time'§0 thal the arrangénient is nét always reasonable and iv"il_l
have 10 be reexamined for further improvément. The dock roads are connected with 3
main local road through three pates of the port terminal The Jocat soad runs through the
urban area of Semaréfig'ini‘ludiﬁng‘h:dehse‘ly' built up area and, miéréover fevel crossing
with a railway. Fos that réadon, the dock roads are not able o dlsp!ay their capacities.
Such situation will have to bé improved promiptly.

Pock raitway sidings are 1aid in the back of the sheds and warehouses of the wharves.
The railway is of the narrow gauge, and diesel cars are used for the molive power car.
[n the porl terminal a siding is lid Lo the respective wharves. It is laid close (o the
sheds and warehouses and is, theréfore, convenient for loading and unloading of the
cargos. However, lhe raihvay conneclmg the arcas with one anolher is of smgje track
on on¢ hand, and the marshalling yard is not of adequatc scale and anangement on the
other. Thus, difficulties are involved in composition of trains of freight cars, efc. so
that the dock railway is unable to exhibit its capacily fully.

The teanspor(s by Llybézﬁf“!he inwatd and outward land transportation measure of the
port of Semarang and their percentages, transporis of inwardfoulward ratios by land
transporation measure and the numbers of the fransport vehicles and the inwardfoul
ward ratios. aje sht:_;“':l in Table A-3-10 and A-3-1 1, respectively. The inwérdfargos F

Table A:3:10 ~ Cargo Flow and its Share by Land Transporiation in
the port of Semarang in 1976

Source: ADPEL of Semarang

Note:

A4

( ) indicates the acival number of vehiclks (Unit: thousand vehicles)

Cargo Flow {x 1,000 tcans) Pescentzge {I)
Classification _
laward ()ulwan_‘! Total ln'aa_rd_ Onward '{q(zl
Treck 212 B EC I Y '$7.2 934
Traia 13 9 el 5.0 128 66
Total 255 &9 LY | ] 100 100 100
Sourcd: ADPEL of Semarang
Table A-3-11  Share of Cargo Flow and Traffic Flow by Land Transporiation
in the Port of Semasang in 1976
____________ . (Un'n'- %
Cargo Flaw Vnrber of Yehicles .
Classificatioa - . -
fzaard Onsard Tozal Iia 3(-3 Quinard Total
) 0y as Y
Truck j3H] ) 103 & 20 [{tv
(1.3 0.9 .7
Train 59 (1] 100 (1] 10 100




7)

3)

are dependent on the trucks for 95%, and the outwasd cargos for 877, and use of the
dock raitway is of a very low level. Classifying by the inward and outward cargos. the

oulward cargo accounts for 80%4 of the truck transpori and lor about 607 in the case
of the sailway. - '

Water Supplying Facilities

Supply of water 1o ships and offices in the porl of Semarang is made from four artesian
wells owned by Port Administration. The capacity of these wells is about 500 tons
per day. Water supply to ships al the offshote anchorage is made by a water boal
which has a capacily of supplying 60 tons of water per trip.

When the incoming ships will increase hereafter, and the demand for water will
increase, the present water supplying facitities will be unable to micel the requirement.
Therefore, drastic improwmenl of such facilities is required along with improvement
©f the basic facilities of the post.

Oil Supply Facilitics

The port of Semarang has no oil supplying facility to ships and ships moored along
the wharf have the oit fed from tank lorries. However, the ships anchoring in the
oflshore anchorage in the port of Semarang have the oil supplied at the other ports
hasing the oil supplying facilitics.

Illumination in the porl of Semarang and supply of electricily to offices of the govem-
ment organizations and pnvate enlerprises in the port are serviced directly by PLTU

(National Electric Corporalion), and there are no independent powes genesating
facilities.



CHAPTER4 NATURAL CONDITION OF THE PORT SEMARANG

§)) Metecorological and Oceanographical Conditions -
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1 Qo Surfote deposy

2. Yoleanic produet

- “ig. A-4-1.
3 Q16 : pleistocens g A
4 Im  Terliory

5 Qb Pleistocere

Geological Map around Semarang
' " Secale 1100000




Qa: This is an alluvial stralum consisting of sediments of coast, rivers and lakes. The

coastal sedimenl mainly comprises clay and sanid and ils thickness is probably SO0 m or
thickes but not uniform.

The della of lhe river ofSema.rang isa supp?y source of sand and day ofmlermed:ate
stratum. The sand s!ralum forms an aquifer stratum for fresh ground waler. Most of wells
decper than 100 m made in the city of Semarang aré located on this delta, and the depth of
shallowest aquifer near the coasl exceéds the depth of 80 meters.

The base of the a!luuum along the river compns-es l{o3m lhs(‘k layer of gravel and
boulder covered by sand and silt. The boulder i is a volcanic rock with about I m diameter
cons:slmg of hard, unweathered andesite wn!émnig less sandstone and hme:.tone Area

where siver was blocked by a favll or fandslide is accompanied by the sedimenl of swamp
and lake.

Qid: “This stratum comprises lu[fate()us:sandstone, conglomerate, volcanic breccia
and wff. The sandstone conltains feldspar bul quartz is rare. The breccia is an atkaline
volcanic rock bul n()n-mar;ne type containing fossid of mollusk.

This is successional lowest siralum covering lhe maﬁlié'sttala.

Qb: Thls compnses volcanic breécia, la\a tufl, ffaceous salidstone and dayslone
Lower poslion is mestly covered with !a]us The voleanic rock is com:derably weathered
indicating soil with color of reddish brown. The thlckness of the stratum ns about 50 m at
the northeast and more than 200 m at the west reflecting a relief of topography existed
prior to the sadimentation. Throughou! the northem area, th:s stralum is deposited in level

forming clifls over marl or dayslone of marine stratum Tm (slralum made by submarine
srdmlenlahon)

Tm: This is a ntarine stratum mdudmg dajslone marl xandsloné mnglomerate

volcanic breceis, hme:slone ete. Claystone is dommant and pathally cons;shng of hméslone
and mart.
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Fig. A-4-2. Atmospheric Pressute and Wind
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Fig. A-4-5.  Ocean Current

" JAN A (velocity in ki)
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Fig. A4, Relationsnip between Wave Height
and Wind Velocity
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Fig. A-1-8.  Cosiclation between Wave Height and Wave Pesiod
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Fig. A-49.

Correlation of Wind
in Semarang and on the Java Sea
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© Fig.A=4=12" Bering “ Logs of I~ Section
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CHAPTER-S .PRESENT SITUATIONS IN THE HINTERLAND
OF THE PORT OF SEMARANG



Table A-5-1  Population of Cenfral Java by KotamadyafKabupaten

Area _._Fopalation Annoal Densiny
Kotamadya fKabupatea 1969 1914 Groath Rate 19214
(x LOOO Ha) | (Persons) [ (Persoas) § (L) 19741969 (PersonsfKm?)
KDY Magelang 4,98 102,559 108,816 1.2 5,615
Sucakarta 4,657 402,247 467,368 3.1 10,006
Satatiga 1,661 62,219 £8,555 0.2 413
Semarang 9,40 574,992 712,939 1.1 7,173
Pekalongan 1,737 109,512 111,252 0.4 6,261
Fegal - L2767 103,414 108,132 0.9 8,534
KB Cilacap 233,415 L133,406 | 1,724,309 1.6 %25
Banyumas 131,10 1,003,060 1 1,055,068 1.8 835
Purbalingga 76,641 569,696 612,223 LS 793
' Banjarcegara 113,327 517,418 615,887 1.3 543
- Kebumea 136,713 906,219 961,030 L2 ies
Purworéjo 111,240 616,822 668,376 1.3 &0
Wonasobo 96,407 493,603 539,178 1.5 559
~ Magelang 112,657 791,033 848,551 1.4 73]
- Boyolali 107,592 658,016 736,597 14 &85
Klatea 69,406 932,875 | 1,031,597 2,0 ), 486
Sakoharjo 48,596 476,893 524,211 L9 1,079
Wonogiri 192,145 873,405 929,780 11 484
Karangaayar 79,392 493,439 530,864 LS 669
.- Sragén ‘99,459 617,242 | 631,185 2.0 631
. Groblbgan 201,126 838,422 915,187 2.0 160
Blora 262,348 586,713 639,991 1.8 244
Rémbang 183,634 348,743 376,878 1.5 205
Pati 171,063 815,192 873,368 1.3 509
Kodus 47,726 124,891 462,271 1.7 %9
- Jepara 103,528 560,734 610,243 1.7 589
Demak 112,069 558,425 614,159 1.6 518
Semnarang 109,618 655,048 693,545 1.2 635
© Temanggung 33,317 435,115 459,867 24 588
Kendal 99,810 616,603 650,832 2.0 632
" patang 75,006 134,50 184,02 2.3 645
Fekalongan 87,554 542,518 572,713 1.3 £50
. Pemalang 104,680 273,034 810,223 1.3 793
Tegal 86,147 856,772 919,947 1.4 1,063
Bretes 167,684 1,006,373 | 1,106,455 | 5.9 660

Source: Java Tergah Selayang Pandang, 1973
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Table A-$.3  GDP Estimiated by KotamadyafKabupaten in Central Java, 1973

Gistrict Katupaten/Kotamadya . GDP Popalation GDP
(Million Rp.y | (x1,000 Peésonsy | Fer Caplta (Rp.)
DY Semarang 34,569 692 19,950
Pelaloagan 6,692 ni 60,250
Tegal - 4,365 108 40,510
. K8  Remtang 12,030 350 31,640
Kwtamadys/ Pati 30,187 863 34,99
Kalupaten Jepara 12.818 605 29,470
aloog the Demak 17,952 606 29,630
S . Semarang 19,841 692 28,630
Java Sea _Xexdal: 26,951 669 40,320
‘ Batang 16,007 4713 33,810
Pelalorgan 20,518 570 36,020
Pernalang 19,218 819 23,460
Tegat 75,901 899 28,820
Brebes 28,292 1,056 26,060
Sub Tetal 260,412 ‘8,573 32,210
KDY Magelang 4,464 1 40,210
Soralaria 20,028 461 43,130
Salariga 3,004 67 45,220
KB Cilacap 36,953 1,237 30,360
Banyumas 30,961 3,032 30,010
Purbalingza 16,975 503 28,160
Banjareegara 12,870 610 21,100
Kelumen 25,337 954 26,580
) . ] Purworejo 23,M5 658 34,450
; Lo ’ Wonesobo 15,048 330 28,350
Octer Kotamadya/ “Magelanz 20,328 842 24,140
. Kabupaten Boyolali - 19,638 27 26,200
' Klaten 36,818 1,016 26,240
Sukoharjo 19,585 7 31,850
Wozogir 17,852 91 19,350
Karangsayar 15,81 523 30,240
Sragen 19,261 &7 23,660
Grologan 26,757 . 910 29,390
Bloxa 22,692 626 35,260
Kunds 25,188 458 55,040
Temanggunyg 14,506 484 29,950
Sub Tozal 416,592 13,932 30,580
D..Yogyakarta 99,100 2,550 38,860
Total 806,104 25,075 32,150

Source: Java Regional Study, Central ;‘a\‘a,hpan Intesnational Cooperation Agency
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Table A-5-5  Production and Yield of Main Food Crops in Cesitral Java, 1969 ~ 1976

Crop P‘:‘f:.’::;dm 1969 {970 hiem  J1ez2 hers Jiore fies fiwre :g;g

Loaland Rice Prodaction : ) -

(x1,000 teas) 3,904 31537 4,423 4,109 4,156 [4,.514 $, 749 14,512 1.16

Yield

{q1./H3) 315 rd 354 EX N 33.3 310 319 39.72% L6
Upland Rice Frodocdoa N

(1,000 toas) . 9.6 102.7 163.0 127 126.3 £84.2 - 74.4 846 1.06

Yield R :

{qt. /Ha) ) 15.2 188 t7.6 19.6 0.3 7.3 7.6 191 1.26
Maire Prodectica )

{21,000 toas) 3253 sir4 362.0] 3160 6| 4310} 5327 S04 157

Yield

Q@./H) 735% 249 711 218 843  ssq4 116 10| 152
Cassiva P‘roﬂpﬂioa

{x1,000 toas) 1,736 {nn0 |usn [rn7se ey {ussr [1s: 3,958 1.09

Yield

(q)./H3) s d 5.8 4.0 50.3 332 2.3 614 061 118
Sweet Folatocs Froductioa ) .

3, 000 toas) 2025 195.5 72,7 1524 726t 172.8 15894 195.9| 097

Yield

{q1./12) 41.1 395 19.9 40.6 42.6 433 460 4841 1.8
Peanuts Produxtica’ B :

{x1,000 tocs) 77.7 558 52.6 50.5 56.4 535 63.4 65.1] L.36

Yield : 4 . .

{ql./Ha) - 6.23 6.62, b.61 6.04 &.15 5.9 6.5% C1.0% 113
Soy Beass Prodtica - .

{x1,000 @orn_s) 37 733 0.9 533 903 516 £55 71.9] L%

Yield

{31./Ha) £.55 5.19 4.5¢ 4.73 S22 5.04 612 - S5 1.1%
Greca Peas ho&xﬁoa. 1

(x 3,000 toas) riens w—ere . T Fr [OUTURE 621 ...

Yieks .

@.nay e I e | e i b 3SZ ...
Sorgtum P:_o-a;lctioa

(a3, 000 tocs) vaene I crare e U 2l ...

Yield .

{ql./H12) R cresn vaeik [ R seeee [T 506 ...

Sougee: Java Regional Study, Cenlral Jav:,.!'apm Intemaiioml Cooperation Agncy
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Table A-5-7  GDP Estimated by Sector, Central Java, 1973

(Unit: Rp, Million at Current Maxket Price)

Sector Go?P - Percentage

Agricolture, Animad Hustandry, Forestry & Fishery 314,20 487

Farm Food Crops 269,700

Farm Noa Food Crops 30,700

Estate Crops ' 21,7200

Anlmal Hushardsy 11,8009

Forestry 5,700

Fistery 5,101
Mining & Quarrying 7,800 14
Mapofacturing 90,703 12.8
Coanstroctiea 19,501 7.1
Eleciricity, Gas & Water Supply _ 3,200 o4
‘f!a‘gs;hirtation & Communication 16,600 2.3

Laid Transportatioa 11,300

Alr Fransporiation 1,$00

Sea Transportation 2,300

Commus]catica 1,200
Trade, Restavrants & Hotels 148,400 21.0
Banling & Giber Financial Intermediaries 13,100 1.9
Pnb!ic Administration Oanerskip of Paelling & Services 63,500 9.7
Gross Regions} Domestic Product | o0 1000

Source: Java Regional Study, Central fava, Japan Intermational Cooperation Agency
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° Fig. A2 Geography of Central Java Province
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Source: Java Regional Study, Central Java, J. ICA



VAL AL [BRUID ‘APTAS [TUOTBIY TATL 199IN0S | | seqeag gY 62

118008 M

-
g, MM

,oaoc&:m S
mh , &-_

g,
,..._......_.:_. ey,

R -2 e |
_:Boocp..._...._.._._

j 1e

___. L4
“ & i

40LI0D UKDINGDY o uolvo (ONe g

gz :
Sudguoey Y oApOIDION ©
° ; 3:30 10 1901A0Md @
puation

B ST R T Y
” o._oooc.‘acom
\...

.;t_v._— ’ ...r
TR ', ya

Bunquey -8 ¢Z. OWAQeY TN 1|

T Clobey gx T URMQE BM 22 undousoiueg ax o)
T Bubjowng EY 'O% woBodoio B '[Z OBOVIDGJINd BX "6
’ wobuplexsd B 26 vobous a¥ ‘02 sowniueg 8Y 'S '
fupiog B g Jokuobutiod BN 6| aouE_Puw.MF.
LOPUbM B ‘0% taboudm g3 ‘gl ox
it Surbbudunl ax '62 -olJouoNns BN "Ll iBteL ADH 9
] butiouns gy ‘g2 NRIM BN 9 vobuoioned AQN .
OF . -0 0 L ¥ouRg BM ‘L2 'e(ohog gy ‘gl buniowes LW v s
81 e.oder ax 92 Buoelo BX ‘w1 OBLLIOS AQW.'E
: ShRpMM 8X 92 . SQoiduom @Y QI .otuxo.:w....>ax Z
. _. 040 0K 6.0, uOd. X ‘T | . Olbaonmd, BN ‘71 | TEUOWOLN A ]

L
a

_“:.ot.xo;.sa_ R

oooc.:om..,rm_...._
htasl .

A-46

LLE1 "CATS [ERUIY JO SUOWIALY JABCUSIUIWPY €5~y S1d



$L61 ‘Sucpurg JueAe(ds yeBuoL UMEL 19NN0S

(%g2'0) (%G2'¢ }
%ed'
OR L8611
oM £86'92
WV N VA, NYNASINYId
- (%¢0'61)
OH SLP 950 (% 21°4)
NVLINH O 90LSY 2

" NIYT=NT T

(%v8'90)
CLR-PARNE-1~
NYONYEV NI

(%0222 ) (% 220€)
OHSZE €8L | . PHBE9 9O
BERAEEER HYMYS

CAT( QU UL UORTZL) PUTT JO UOBTIRISEY) -5V Bid

1\‘ ‘7



nd Population Density of Kabupaten

of Kotamadya a

in Central Java, 1974

Fig. A-5-5 Population




Fig. A56  Per Capita GDP by Kabupaten in Central Java and Yogyakarta, 1973 '
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Table A-6-3  Potential Indexes of Major Porls in Central Java

; 1 GDPP Distsnce (km) (D D
Kotamadys/Katupsten } contt, Rp.) | Semardng | Tegal | Cilicap | Sermstang | Tegl [Cibeap
KDY Magelang 4464 5 240 176 595 18.6 25.4

Surziarta 20427 [117] 267 264 196.3 75.0 75.9
Salatiga 3033 13 213 299 63.2 14.2 10.1
Semarang 33 569 o 165 251 3,356.9 2095 wan?
Pelalongan 6 692 100 65 249 X 103.0 26.9
Tegal 4366 165 10 184 (6.5 436.6 23.7
KB Semarang 19 £40 40 192 224 £956.0 163.3 £3.6
Kendal 26 930 29 136 320 930.3 193.4 84.3
Demak 17 952 26 191 21 5905 - 94.0 64,8
Grobogan 26 752 47 212 293 569.2 126.2 893
Patl 10187 75 240 326 1025 125.8 92.6
Kudus . 25187 51 216 m 4939 11661 834
Jepara 17 847 LW 235 3 2545 5.8 s5.%
Remhang 12 (30 [H 276 362 108.4 43.6 332
Blora 22 692 147 312 3% 154.4 727 57.0
Pekalongan 20 543 100 65 249 2055 316.1 82,5
Batang 16007 93 n 256 1721 222.3 62.5
Pemalang 19218 135 30 214 142.4 640.1 89.5
Tegal 25 91 165 20 184 157.0 | 1,295.6 140.8
Brehes 28 292 178 13 198 158.9 | 21763 H1.6
Banjumas 30 983 m 131 40 146.7 271.6 774.1
Cibcap 35 952 251 154 40 147.2 2008 921.8
Purbalingga 16 97 19) 134 60 $8.9 126.7 282.9
Banjariegara 12 870 146 17% 105 £8.2 719 122.6
Magelsng : 20318 75 45 176 20 83.0 115.5
Temahggung 14 506 77 242 174 1884 59.9 834
Wedosoho - 15 048 116 242 135 129.7 622 f  11Ls
Purwoieio - 2301 s - 207 133 195.1 1,2 1731
Kelumien 2533 162 317 N 1564 799§ 2695
Xlaten 36 818 13 . 278 228 3258 R4l 1618
Boyolali - 1947 75 |- 240 326 2538 79.3 58.4
Sragea T 19280 129 | 278 291 1493 693 [ - 662
Sotcharp 19 584 13 .2 275 1733 70.4 71,2
Karingznyar 158N 1S f 280 277 - 1380 56.2 513
Wotogiri 17853 133 | 2. 295 . 134,2 59.9 605
DY Yogyzkanta 9 100 113 278 228 872.0 3565 434.6
Total 3,905 6,965 | 8,229 12,2629 | 8,355.9 | 5.234.2
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CHAPTER-7 LONG TERM DEVELOPMENT PROGRAM
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Fig. A-7-1.

Depth Change along the Center Line of Chansel (Line 1-§)
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Fig. A-7-2. Depth Change on 300™ east from the Channel (Line H-11)
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Fig. A-7-3.  Depth Change on 300™ west from the Channel (Line 1IE-111)
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Fig. A-7-5  Location of Ficld Survey
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Fig. A7-7.

Observed Densily and Temperature
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Fig. A-7-8.

Convesfed Density in Standard Temperature 15°C
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Fig. A-79. Hourly Change of Current (Location A)
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Table A-9-1(1})  Refated Project Cost for Usgent Improvement Program

bl o

DesaaigGoa 'nit Qur\. tity
Witehouse n' 6000
Sakes Tas 15%) Sum ]
Ergiracring Study - ¥
Contingincy o Relzted Facitities
Frysicat Contirgircy {Apgon. 15%) | Sum 1
Frice Contingeey {Afgron. 15%) - 1

Totst

o _Rate 3
Local Foaegn Tetst
Curreony | Currency | Roate
Us. § Uus. ¢ Us. ¢
253 - 253

240
15

EALLE

Amcuat

Foreign
Cutrency

1000 USE ] S00RUS S

Table A-9-1¢2) Related Peoject Cost at ligh Projection for Short Tern Development Program

e T Ames
. o Locat Feoeign Tt Lo d Foeeign Totad
tea Descry oo Ueit | Quantity | Cuereacy | Cumeesy | Rate Currensy | Cureeocy Rate
G R YUY uss | uss |ioouss]icovseicouss
1| warehouse ot | B500 3 253 - 33 3350 - 3350
3 Apgsoxch Read 29 1050 160 - 60 500 - 500
X Sakes Tan {5%) D Sums 1 30 - N
L Crgineiripg Siudy - H [}31) - 180
5. [ Contingeacy Fox Relrled Facilites
£} | Pnysical Coctirgeocy (Ajgdoe 15%) § Sum [ ] % - ¢)
1 | Price Contizgency (Approx. 4%} - 1 2,270 - 2210
Tetat 1560 - 3560
Table A9-1(3) Related Project Cost al Low Projection for Short Term Development Program
e | Ameset
5 Eocal Foeeiga Totd Loxcad Foseign Tetd
Ttem Dt Ao Urit | Quantity | Curreeny | Currcecy | Rate Curteacy § Cuméscy Rase
No. US s | USS | US S| 100USS]I000US S 1000USE
1. Warehouse =t 13.%0 53 - 153 334D - 3340
1 3 Argecach Roxd o 1050 10 - 160 £ - 0
L S Saks Tax 5%) Sm ] hot i ] - x0
4 Ergseticg Stady - 1 o - teo
5. Contirgeccy foe Related Facihtns
1} 1 Prysicad Coclingency (Apgeon. 15%) § Som 1 610 - 870
1) | Price Contingeacy (Aggrot. 40%) - 1 1.060 -~ 1080
Totat A | - 220




Table A-9-1(4) Related ProJect Cost at High Projection for Long Term Developntent Program

Rate . Amcust

I.n-c.zl——] Foreizn Telsd Locd &«cim ;o!:l

ltem Description Usnit | Quantity | Cuaerov] Cunitncy | Rate Curneay LITERCY e
No. ¥ TUUTI0ss | usy | uss | 1ooouss| 100ausy 100USSE
b, ' Wachouse mt | 1500 $13) - 153 $1.130 - 14.139
]  Appioach Road o 1,650 160 - 760 S-C)J - . 80
3., Replweseet of East Bandii Canal - 3000 114 - 14 1400 - . 345
4. g Docestic Trale Wharf Inchading 810 {1045 10,400 8500 - 2500

L Fransit Sted (etes irsutar) - - -
5. | ssksTaxis®y Sum 1 1% - 1,190
6. t Ergineesing Stoly g 1 §.000 - 3,000
kA : Coatirpeesy for Related F2ailtkes

3} 3 Py sl Coalingeniy ' 3990 150

! (Approw 5% - N

l N

i Tota | 3910 - 298

Table A9-1(S) Related Project Cost at Low Projection for Long Term Development Progsany

) Rate Aozt .

5 Local Foreiz Tolsl Locad ] Fooeiga Tetal
‘f: Descriglios Usit { Quantity [ Cupency | Cuerency § Rale Curtacy | Cumeay Rate
- us.s | uss Us.s | 100083} 1000US51000USE
[ R Waehouse mn' 22,50 53 - 25) 5670 - 5670
2 Apgeoich Road LY 050 1 - 6D - 760 01 - LX)
3 Replacement of East Band:2 Canl - 3,000 114 - L1£ ] 3400 - 3400

4. Ssbes Tan (5%) Sum 1 430 - 430
3 Ergicericg Study - 1 510 - 410

&, Coetirgeacy oo Relzted Favisitios

1 | mryscad Contingeocy 1 14610 - L6510
i {Appeon. 15%) -
i .
: Yotz i 12,340 - 12,350,
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