In the tertiary highland, the condition of issigation is not favourable but the soil is rich
so that the upland rice, maize, vegelables, cassava, ete. are cultivated.

In regard to land utitization, 30% of total fand area is used as rice ﬁéld. 23% as famis
and 200% is forest {see Fig. A-54).

The wealher in Ceniral Java is a fypical tropicat weather where the monsoon is
predominant.

The rainy season varies from yéar o year bul is generally from \'ov.ember to May \wlh
precipitation as much as 200 mmyfmonth to 300 mmfnmonth.

The dry season is from May to Qctober and the precipitation femains only at
S0 mm/month to 100 mmfmonth normatly,

The average temperature in Ceatial Java is nearly constant throughout the year and
the monthly average is within the range of 25°C to 28°C.

Looking the social and econoniic featuzes of Central Java, it is a province of the highest

densily of population in the highly populated island of Java, yet from the industrial asped
it is dependent lasgely on agniculture.,

It may also be described as an area with the per capita GDP falling far below the

national mean, although it is located in the favored istand of Java among other islands of
Indonesia.

$-2 Population

Tetal population of Indonesia is 123 millions in 1973, and 78 millions which is 63%, is
tiving in Java and Madusa. Namely, in the area of 6.9% of total national land, poputation of
63% is concentrated and this is why Java is called populalion concentrated area.” -

The population of Centsal Java in the same year is 22.6 millions which corresponds to
29% of the population of Java and Madura. {n other words, about 1/3 of the population of
Java and Madura is living in Central Java.

In view of population density of Central Java, the natidnal avérage densily is 65
personsfkm?, and deasity for Java and Madura is $89 persons/km? while it is 478
persons/km? for West Java, and $42 persons/km? for Fast Java but Central Java has 660
persons/km? which means that Central Java is the most densely populated area when taking
regional means of population (see Table 5-1).
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" Now Iet examine the population distribulion within Central Java province.

Densely populated areas with densily greater than 1,000 persons/km? are three
distsicls of Klalen, Sukoharjo and Tegal, and thinly populated areas with population density
lower than $00 personsfkm? are four districls of Rembang, Blora, Grobogan and Wonogiri
which are adjacent to boundary ‘of Last Java. And districls other than those shown above
have densily from 500 personsfkm? to 1,000 persons/km? .

The population density of D.1. Yogyakarta is 806 persons/kni? which is cieating
another denszly populated area (see Table A-5-1 and Fig. A-5-5).

There are six Kotamadya which are equivalent to city, within Central Java.

Among these cities, provincial capital Semarang has largest population of 710
thousands and next one is Surakarta with population of 470 thousands.

53 GoP

GDP per capita of Central Java is low and it was about 70% of national average from
1969 to ¥971. Bul this difference was further widened from year of 1972 fo 1975, and it
dropped Lo 55% of national average in 1975. When comparing to other aieas it was lower
than those of South Kalimantan and Maluk, and Central Sulawesi which had been lower
than this area exceeded Central Java in 1973 (see Table 5-2).

Examining the growth of GDP in the past of Central Java, GDP’s mean annual growth
rale belween years 1969 and 1975 in the area was 4.3% which was only 6072 of mean
national growth rate of 7.2%.

Examining GDP per capila, mean annual growth rate of Cenlral Java was 2.6% during

the same period and this was only 58% of ils mean national growth tate of 4.5% (sce Table
A-5-2). ' ' '

In D.1. Yogyakaria, growth rate of GDP per capita was almost the same as that of
nalional average though the data were available only for years feoin 1969 to 1972.

Examining distritulion of GDP per capifa in Central Java province, the districts with
GDP per capita higher than 40,000 Rp. were Kudus and Kendal in 1973 and the dislricls
with GDP per capita belween 30,000 Rp. and 40,000 Rp. were Pekalongan and Batang
located along the coast” of the Java Sea, inland districls of Klaten, Sokoharjo and
Karanganyas, Cilacap and aeighbouring districts of Banyumas and Pati. Rembang and Blora
which ase localed in northeast region of Central Java near the border 1o Fast Java,
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Table 5-1

iy

Distribution of Population in Indonesia, 1961 ~ 1973

Acea . Pq._uh!izt . Anauat Depsiiy.
: _ : 1961 1973 . Groath Rate n 1973
Province (x 1,000 Km2) | (x 1,000 persons) | (x1,000 percons)! 196171973 | hersoass/Km?)
- — £ —— — - — - 1 e
Certral Java 312 18,407 22,55 1.7 o
{1.5%) £18.30)
D1 Yogya¥anta 3.2 2,24t +2,553 ¢ 1% 806
©.23) _ .5%)
Total Java and Madura 132.2 62,993 71,852 1.5 589
_ {6.93) 6333}
Tot21 Indocesia 1,904.6 97,009 123,055 2.0 2
aoe) (100.0%)
. _ N |
Source: (1) Java Regional Study, Central Java, Japan Intemational Cooperation Agzocy
(2) Statistical Yearbook of Indonesia 1975, Biro Pusat Statistik Jzkarta
Table 52 . Relative Per Capila GDP of Several Provinces, 1969 ~1975
Province - 1969 1950 | aen- | 1972 1973 1974 1975
Ceotcal Java 100 100 100 100 100 | 100 100
D.KA, pprarta 3 ne 327 370 352 an
South Kalimantan 154 146 146 153 163
Central Sulawesi &4 63 2 a9 nr
Maluts 130 130 1) w2 | s
All Indonesia 137 145 139 160 173 210 152

Scurce: Java Regional Study, Central Java, Japan Intemational Cooperation Agency
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The districts in central mountainous area are underdeveloped in general and GPP per
capita was 20,000 Rp. to 30,000 Rp..

D.1. Yogyakasla had 39,000 Rp. per person in avesage in 1973,

ihe cities had all more than 40,000 Rp. per person and maximum was 60,000 Rp. per
person of Pekalongan (see Fig. A-5-6 and Table A-5-3). .
Iixantining growth rate of GDP by indusirial sector in Central Java for the years from

1973 to 1975, it was lower than objective value of national average of PELITA 1l excepl the
transporl seclor.

Particularly, the growth rate for mining and industrial sector during the above period
was 5.5%, which was away lower than PELITA 1l objective value of 9.0% (mining) and
13.0% (indastrial). This is considercd Lo be one of main causes of stagnation of the overall
development of Ceatral Java (sce Table 5-3).

Table 5-3  Real Growth Rate of GDP by Sector in Centsal Java

Average Anioal Groath Raté i 1 :
Pelita Rea? Groath Rate felitz Remarks
Sector _ _ (AM] Indocesia)
1969 - 1973 | 1973 - 1975 1974 - 1978 | _
&y A e
Agriculmre 2.9 30 16
[adustry & Mizing 4.9 55 9.0 - 13.0 9.0 for Mining

13.0 for Indastry’
Coastr tion, Electric, Drinking

Water &k Gas LE 72 s - 9.2
Transporiation 5.7 109 10,0
Feade, fasarance & Banking I, 67 ' 5.0 o
House Reot, Goveramental ' B 16
Services 2.5 24

..;L;veu.rger ol o e s

f:oun:é' (l) Java Régaonal Study, Cenlral Java, .lapan fateinational (‘oom:atmon Agemy
: - 4D PELITA 11 1974f75- 1978/19 '



S-§4 Industry
5-4-1  Agsiculture

In regard to food crops in 1973, the share of Java and Madura {o the national gross
production is extremely high, 64% of wet land paddy and moré than 7074 of maize, cassave,
peanuts and soybeans are produced in thése istands ‘and thal is why Java is called a granary
of Indonesia.

On the other hand, when comparing piovinees in Java, West Java and DK 1. Jakarla are
producing most of wet land paddy and sweet potatoes; East Java is producing most of
maize; and Cential Java and DI, Yogyakasia are producing most of cassava.

This it seems to be that there is no outstanding difference among these thiee provinees
(see Table A-54). S .

Analyzing production of food crops in Centeal Java, several featufes can be pointed oul
as described below: - ~ S ‘

Namely, production of lowland rice is steadily increasing.

Increase in rice psoduclion is mainly due to increase of produciivily and increase of
productivity has been achieved by promotion of Intensification Programs such as BIMAS
and INMAS and promolion of irrigation programs.

Production of maize greatly Muctuates each year, and 2 peak pioduction of 710-
thousand tons was achieved in 1973 but production is decreasing alter lhat ycar. (‘assa\a
and sweel polatoes are rémaining on the same level or gradually decreasnng

On the other hand, pmduchon of peanuts and soybeans is rela[nely small but ils
tendency of high increasing rate is conlinuing (see Table A-5- 5).

- As lar as amount of trades of food crops of w hole Java is concerned, 38{}thousand
{ons of rice was imported and 230-thousand tons was domestic export with remainder of
!SGlhouﬁand tons in 1975, Expost of maize was 10-thousand tons and its domestic impost

was also 10-thousand tons resulting no remainder. Dned cassa\a of 3{Hhou<and tons was
cxported.

Major non-food crops are Lobacco, sugar, coconut, rubbes and tea. These crops ate
cullivated by both estates and small holdess, bul the area of cultivation by the lattes is far
greater and constitutes 95¢% of the total area of cultivalion al 1,340,000 heclases.
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Tobacco is produced mainly by small holders concenirated in both Temanggung and
Kendal.

Only few wirginia and vorstenland tobacco is produced but its cultivation is
concentrated in Klaten and Sragen.

The production of tobacvo is r¢maining on the same level both by eslates and small
holders dusing past several yeass.

National tobacco production is atso remaining on the same level after it reached a peak
of 120-thousand tons (dry producl} in 1972.

In the production of sug&n:ane sugar, Cenfral Java is sccond in this product next to
East Java. The cullivation of sugarcane is mainly pesformed by estale plantations and their
tolal cultivaling area is about seven limes more compared to that of small holders. Main
producing areas in Central Java are the districts of Brebes, Tegal, Pemarang and Pekalongan

in the west along the Java Sca and the districis of Sragen, Karanganyar and Klaten in the
southeast of Central Java.

~ Production of sugatcane by the estate plantations aftes the year of 1969, reached a
peak in 1971 but it is remaining on the same level in the following years.

National production of sugarcane is now steadily increasing both in estate plantations
and small holders sides.

fndoncsia is world’s second coconul export countsy bul its export has teducéd in
recent. years due (o increase of demand within the countsy. Cultivation of coconul is mostly

performed by small holdess and its main production centers are Banyumas and Cilacap
district and Karanganyar and Wonogiri districi.

. Production of coconut in Central Java is gradually increasing and this coincides with
gradual increase of national ceconut production.

As well as coconul, Indonesia is also world’s second rubber producing country bul
share of fubber production of Central Java is low. This is mostly being cultivated in eslate
plantations and main production areas are the districts of Citacap, Kendat and Semarang.

. ‘The estates operated by the native (épital have the rubbes plants bess renewed than the
government or foreign-own esfates, and as far as the present condition is concemed, are of

lower productivity than the others. -

Productions in estate plantations of Ceatral Java remain completely on the same kevel
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since 1969 and national produclions are atso indicating similar tendenacy.

Tea is cultivated by both estate ptantations and small holders and majer production
areéas ar¢ highlands in the districts of Pematang and Banyumas. '

Tea production in estate plantations in Cenlral Java is gradually increasing bul naltional
productions are complelely remaining on the same level.

$-4-2 Foiestry

Forest area in Central Java is 650,000 ha and this is aboul 207 of fotal area of the
province. Among the forest products, the teak is most famous in Central Java.

Area of teak forests is 350,000 ha and yearly production of 250,000 m* is being
achieved on an avefags. Main production areas ate the districts 'of Blora and Purwodadi
where 75¢% of all teak products is yielded. In cach year, about 1S thousand-tons to 20-
thotisand tons of leak is exported from the poil of Semarang. Other useful forest resources
are coniferous f{rees such as Merkusii and Agathis. According to thé Regional Studies
conducted in Central Java by Japan International Cooperation Ageacy, the coniferous lrees
are possible to utilize as good quality inaterial for pap<r industry and also export of the
(rees is very promising. : '

$-4-3  Fishing Industiy

Fhe fishing industry in Centsal Java can be classified inlo marine fishery, intand lichery
and fish culivre. The marine fishery is mainly perfornted in the north coast along the java
Sea, and only few fishing is being performed along the south coast facing the Indian Ocean.

Calch of fish is steadily increasing eveéry year and this is mainly due to the increase of
the marnine fishing. The share of calch of fish by the maring fishery to the tofal catch of fish
is approximately 8074, and main lypes of fishes are flying fishés and horse mackerels. Share
of catch of fish by the inland fishery and share of production by the fish cultufe is about
107¢ espectively and both produclions are remaining on the same level (see Table A-5-6).

$-1-4  Mining and Industiiés

Production of mining in Central Java is very small and GDP by sector in 1973 (see
Table A-5-7) is indicating thie shate of only 1.1%. The wiine éxploited picsently is thé iron
sand in Cilacap.  But, recently, with mass production prospected,” limestone has been
regarded as a promising material Tor cement industry. Fot quairying, réad construclion is
expedited urgently. Thus development of mineral products in this area is expectable.



Currently, the share of GDP in industrial sector to GDP in Central Java is 12.8% which

approximately coincides with the pational mean objective value of 12.5% in 197879 of
PELITA 1L

Analyzing distribution by segion of the pational industria) ¢stablishments, about 72.1%
of all establishments are located in the island of Java and, especiatly, 83.4% of lasge-scale

establishments with employces greater than E00 are concentrically located within this
istand.

- On the other hand by studying their distribution within the istand of Java, the share of
the number of eslablishments is 30.3% for Centval Java and D.L. Yogyakasta, 36.5% for West
Fava and D.K.1. Jakarta and 33.23% for East Java so that the share of Central Java is lower
than Other proviaces. Particularly in regard Lo the large-scale establishments, its share of
Central Java is 25.0% and this is much smaller than 41.7% of West Java and DK 1. Jakarta
and 33.3% of Fast Java. Half of 41.7% share of West Java and D.KJ. Jakarta of
the large-scale establishments is owned by D.K L. Jakarta (see Table A-5-8).

In view of the slatistics ilustrated above, the main reason of accepting lower level and
stagnalion in the indusirial production in Central 3ava, is tack of industrial center for

Jarge-scale industries within Central Java comparable to D.K.I. Jakaria in West Java, and
Surabaya in Fast Java.

One of causes of this is probably the manual industry traditionally perfonned in
Cenltral Java such as batik industry but other important cause will be the insulficient

arrangement of infrastructure, especially, of the port of Semarang, in comparison with other
provirnces.

Analyzing the tocations of industrial zones within Cenlral Java, the zones which are
making high industrial productions are northern coastal zone ranging from Tezal to
Semarang, inland zone connacting the districts of Kalaten, Sukohatio and Karanganyar
northeastem province connaciing the districls of Jepara, Kudus and Pati, and zone of
Citacap. OF the industtial production of the cities, the production of Semarang is the highest
and next one is Surakarmka (see Fig. A-5-7 and Fig. A-5-8).

Analyzing the industrics of Central Java by kind, No. 1 share s fextile with 24t
shate in numbet of the establishments currenlly in operation: Following lhis shate the
second is foods and beverage with §7.3% share and the third is clay and stone products with
8.2¢ share. However, as far as lape-scale establishments are concerned, the largest in
number of cstablishments is textile followed by foods and beverage, papers and printing.
wood and Tugniture, and lobacdée in the order of numbers (sce Table A-5-9).

The centers of textile industry are Pekalongan, Susakatta and Semarang. Sinée the raw

_85_



materials of this industry such as cotton and synthetic fibres have (o be 1mporlcd location
of this industry is usually set around poits, or along roads and railways.

In the sector of textife industry, the (raditional batik indusiry is having difficulty in
making in¢rease in sales while réady-made westein siyle clothes and underwears are in-
creasing in production. 1 is expected that the demand for textile in Central Java will be
greatly increased when people’s incomes are inproved in futuse since cuirenl amount of
consumption of textile in Lhis area is bower than that of nalional average.

Industiy for processing the agricultusal pioducts probably will greatly inceease furlhes
without any choice since the area of Central Java has high agricullural production as ifs
major products: For this reason, the provincial government has placed high priority on the
processing industry f6i agricultusal products, and it has been greally developed during
PELITA § and production of eerfain types of products is Musther’ ;‘-rogressmg after entexing
into the phase of PELITA 1L

Processing manufaclures for coconul oil, copra oil cake, dried copra and so [osth are
gradually having difficulties in oblaining the raw ¢oconut singe ¢onsumption withia the
production area has increased and also many factorizs have been established in the oulside
areas of the island of Java. S '

On the other hand, saw material cassava for tapioca flour and tapioca pellet has a
polential of fusther production increase so that they will be Turther developed in fuluse.

As fas as peanuls and soybeans ase concerned, they will be further uiilized as raw
materials for traditional foods such as Tahu, Tempe and vegitable oil. Production of such
raw matenals is steadily growing in receal years and ifs further development by promeoting
mechanization of processing is much expected. ' '

Tobacco industry has beconte one of thé most imporlant indusisiés in viéw of
employmentl policizs. Its largest production center is Kudus in view of amount of
production and next one is Surakarta. These areas are more advantageous since they are
tocated near the producing center of raw material, the leal (obadco.

in impotting clove which is used as raw matenal fer Krelek lobacco, large-scale
enterprises are more advaalageous in securing this so that small-scalé eilerprises aré api 1o
lose in competition. '

One of outstanding industries associaled with the tobaccod industry is printing industry.
For this reason, Kudus has become the lanvest ¢enter of printing indusiry in Céniral Java
and they are prinling wrpping papers and packages of tobacco. In addition, needs for
automobite repair shops are growing since many trucks ate being used for trantporting the
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tobacco.

Chemicals, rubber and plastics ase the materials consumed in manufacturing the soaps,
detergents, lires for bicycles, plastic psoducts, medicines, cosmetics, ¢l¢., and production of
these materials are rapidly incieasing in secent years. However, compeiitions with foreign
capitals and imported goods are so keen that the rationatization of production facilities will
be the governing factors of the fufure development.

Also, it may be said that the industsial structures will be completely changed if heavy
industrics are developed in Citacap.

Clay and stone products are roofing slates and bricks, and majority of them are
developed in miosl of areas in the province in form of small-scale household industry.

Its production is drastically rising in response to the increase in demand but it is hoped
to modemize preduction facilities, and (o improve the productivity and quaht) in order to
assure the fusther development in Tulure.

Most of wood and wood products are lumbers, fumitures, wood carving, etc.. However,
lumbening is greatly depending upon the domestically imported logs in addition to locally
available teak material so that improvement of ports is indispensable for the development of
lumber industry in [uture. On the other hand, wood canving is concentrafed in JYepara and its
development is greatly dependiag upon the tourist industey.
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CHAPTER &
PREDICTION OF THE PORT TRAFFIC AND SHIPPING OF
THE PORT OFF SEMARANG

6-§ General

This Chaptés is intended 1o eslimate the service area of the port of Semarang, predict
the fuiure of the porl cargo Lo be handled at the port and analyze the relationship with the
shipping. through analysis of the present condition, as seen from the aspects of traffic and
transporiation, of the hinlerland of the porl, that is, Central Java and D.). Yogyakarla.

62 Charaqierisliés of Transporiation in the Hintestand of the Port of Semarang

62-1 Posts

Now looking the carpo handled at the pords in the islands of Indonesia, Sumatra
represents 71.3%, Java 19.9%, Kalimantan 6.8%, and the remaining istands only 2% as of
1975.

.In both foreign and domestic trades, Sumatra holds very high shares at 78.7% and
54.0% respectively due miainly to shipping of a large amount of crude oil. Actaally, in 1975,
the foreign export of crude oil amounted Lo 42 million tons and the domestic expost (0 7.7
million tons. Sumalra also expoits rubber and wood and is an area where the shipment of
the so-called primary products is predominant {see Table §-1).

- Table 6-1  Share of Cargo Handled at Porfs in Indonesia by Island, §975

“Island ‘ * Foreign Domestic Total 'T
' B %) &)

‘Sumates 8.7 54.0 Nna
Java 14.5 326 19.9
Kalimanian 6.5 ?.{- 68
| sutawesi 03 3.2 1.3
 Batiand Nusateagara o ' 2.1 0.6
" Maluku 20d Trian Jaya - X! 0.1
Iidonesia 100.0 100.0 100.¢

Source: Carpo Loading and Unlcading at Pots in Indonesia, 1970 ~ 1975,

Whereas, J@vé may be said to be an area where discharge of the manufaciured i}roducls
is predominant in the foreign as well as domeslic frade mainly al the ports of Tg. Priok and



Surabaya.

In 1975, in Sumatea, the loading cargo constituted 90.4% of the tofal cargo, while in
Java, the unloading casgo accounted for 81.4% conversely. This is clearly indicative of the
differcnce in character of these lwo areas.

Kalimanfan and Sulawesi are far smaller in’ the post handling cargo thin in the
foregoing two istands, but Kalimanfan is g neml!y charactesizéd by loading of the pnmary'
products such as log; w hil@' Swlawesi b)' balanced loading and unloadmg

Now looking the trend of fluctuation of the shares in the port handimg cargo of the
respective islands, Sumatea has decseasing shares in both foreign and domestic lrades but
Java shows conversely an increasing Irend in both shares, parlicularly a shasp increase being
noted in the share of the unloading carzo in the domestic trade (sce Table A-6-1). 16 witl be
seen that in the densely populated Java, thére is an inflow of large amounts of mechanical
tquipmeﬁl consteiiction malerials, consumpllon commodlllc-s elc. thriough posrls with
increasing population and developing economy. '

Nexd, seeing the cargo handling volumes of the porls in the isfand of Fava, the largesi in
the cargo handfing is the post of Tg. Priok holding a share of 49.4% of the total ¢argo of
loading and unloading as of 1975. The sccond is the port 6f Surabaya at 20.6%. Thus, these
two poils handle as much as 7076 of the whole ¢argo of the istand of Java, and when the
forcign trade alone is taken, the shate of these poils is as high as 73% (o indicale how
concenfrative are the cargo o these iw'o posts.

In Centra} Java are located four major poils including the port of Semarang, but the
tolal of the cargo handled at these four porls is only 13.1% of the whole cargo of the island
of Java as of 1973 The Cealral Java has no [oreign {sade commercial poris comparable to
ke port of Tg. Priok or Surabaya and thus shows such a low share which in tura sugaests
that the land transport flowing into Centeal Java via the posts of Te. Priok and Surabaya is
of a considerable amount (se¢ Table A-6-2).

In the poits in Central Java, the port of Citacap has the largest cargo handling, and the
share of this port to the posts in Central Java in 1975 is 62.9%, followed by the port of
Semarang at 33.6%. Thus, these [wo poris account for 96.5%, and the poris of Tegal and
Pekalongan are of very slight cargd handling (sce Fig. 6-1). '

Here, looking the movemenl of cargo handled in the respeclive ports in the island of
Java during 1970 1o 1975, a trend of dectease, although stightly; is noted in the share of the
poit of Tg. Priok from 52.6% to 49.4% and that of the pori of Surabaya from 22.8%
20.6%¢, this indicaling improvement of the olhef poris and dlsinbullon of the gargo 16 these
ports. For examplé, the poits of Cilzcap and Cirebon noted a remiarkable incréase of the
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share during the sanie period, from 5.5% to 8.3% in the case of Cilacap and from 3.9% (
8.7¢% in the case of Cirebon. Further, the share of the tofal cargo of the porls in Central la\a
shows a tread of increase from 10.6% to 13.15¢ {see Table A-6-2).

Looking the cargoes handled at the posls of Citacap and Semarang which are the
representative ports of Cenfral Java, the port of Cilacap ho!ds a dominant po::hon SO far as
the cargo handling is concesned as described in the foregoing. But, both porls are somewhal
different in the character. The porl of Semarang handles a variely of commodities consisting
mainly of consumption goods and is thus characterized as a commercial port, while the port
of Cilacap hsndles specialized products, unloading pétrolenm pr‘oducls (transported (o
Yogyakatla and Bandung by means of pipclines) and construction malesials, and {oading

iron sand elc., and thus reflects the dilference in the foretand and hinterland from the poil
of S¢marang,

From the forégoing, these (wo poris in Centeal Java may be developed simultaneously,
bul there will be no possibility of a compelitive relationship produced beiween lhem such
that one prospers while the other not.

6-2-2 Road

The condition of road improvement in the respective istands of Indonesia is: Java,
248 mfkm? , Svlawesi, 76 mfkm?; Sumatra, 69 mfkm? and Kalimantan, 9 m/kni’; or
average SO mfkm? throughout the c(mnlry; The road improvemient is thus most advanced in
Java. In the island of Java, D}, Yogyakarla and Cenlral Java are high in the road densily al
326 mikm? over the other areas {see Table 6-2).

Now looking the runk road neiwosk in Central Java, the national road has two roules
coming from kakaita and Bandung in the west join at Circbon and runs o connect the cilies
of Tegal, Pekalongan and Semarang localed along the coast of the Java Sea bul at Semarang
it tums td the south and is bifurcated at Bawea, one leading to Surakarta and the othes
through Magetang to "-i'Ogyakarla.

On the other hand, the national road branching east from Surakarla runs neanty along
the axis of the island of Java to Surabaya.

The provinﬁal road includes five routes: westemn south-north roule running south from
Tegal via Purwokerto to Cilacap; inland east-west foute from Punwvokerto via Wonosobo to
Magelang; south coast east-west route from Cilzcap via Kebumen to Yogyakaria; north coast
cast-west route from Semarang via Kudus and Rembang to the east; and eastesn south-north
roule from Kudus via Surakaria to Wonogini. These routes are conrnecldd with the national
roads to form a trunk road network in Central Java (see Fig. 6-2). -
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Table 62 Nétwork Density of Road in indonesia, 1972

. . \'emork Lenglh ' Land'Arcé'-.,: Density
Region _ (Km) o (Km2) = | (m/Km?)
Java'and Madura ‘ 3‘2,790 432,187 248
D.KJ1. Jakaria P )
and West Java : 10,014 46,890 214
_D.l. Yogyakaria } : R D
and Centeal Java {' 1 12,171 37,375 - 326
EastJava - | ° 10,605 B YA Y -
 Sumatra Y 32,586 amete . b 69
“Kalimantan S | 5,119 539460 9
Sulawesi . 14,372 189,216 76
Toial Indonesia | 95,463 11,904,569 50

Source: Statistical Yearbook of Indonesia, |915:_;'

Seeing from such taunk toad nelw 0:!: Semar.mg 13 localf:d along the most important
national road connecling the east and the west of the :sland of Java and, at the same lime, al
the center of the ro:id net\sork conne:.hng the main mm in Centeal Java. Thus, it is
located, no doubt, al Ihe most advantageons position our the other cities in the provinee
with respect to the road Iransporlahon and from such poml of view, propriety of

developing the port of Semarang intoa pivolat commercial Po:l in Central Java may well be
undesstood.

Now seeing the freight flow by mode in Central Java and Yagyakarta, the transport by
means of the foregoing roads cOnshlutes a share of 66. 6% and is thus oveswhelmingly
pnrdommanl over the shlppmg al ’25 3% and railway at 3. 0” Here is also shown the sluggwh
shnppmg activities due to delay in tmpm\emenl of ihe po:{s ($ee “Table 6-3).

i B

Now; looking the cor\dmon of de\elopmenl of lhe roads in Cenlral Java, the asphail
pa\emcnl ‘constitutes 62.5% of the toial road extension, and lhe nafional road has only two
lanes tor Enbound and ouibdund traflics. hulher the bndge§ o the roules are genera'lly
shoricoming in the widlh, and near the villages, mixed fraflics w nh horse cabs bicycles, elé.
are increasing. With such and other problems, unless the land lr:"miporlahon network is
developed drastically with an enormous amount of m\eslmenl the merls of manne

transpotiation wili be more clearly presented with increasing \olm’ne of road transport in
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the futuse (see Table 6-4).

Table 6-3 Freight Flow bj' Mode in Ceatral Java and Yogyakarla

Highway -  Sea ' - Ralthezy Total
YERr | \iitlica toas | Share D] Millioa toss | Share(I)| Mittioa cons | Store @y ] Mitica 1is | Stare ()
1914 563 66,6 2.4 35.3 0.63 2.0 8.45 100.0
1971 132 10.1 103 169 0.6 72.9 219 | 1000
Average
Annial
Groath ‘
Rzte &) 19.8 20.1 1.5 319
B N et L : S

Sourse: Java Regional Study, Central Java, J apan Internalional Codperation Ageacy

Table 6-4 Length of Roads by Surface Type and Status, 1974

(Uale: Xm)

:;;;c::_‘;);— " Natioaat Roed | Proviecisl Read | Eabupatea Road | Kosamadya Read " Total
;ﬂsplsai( 41071.8 ) 1,751.6 14659 55;.2 RALIAS .
T (osh (9690 7 (55.08) U190 6255

Ohees e . s89 36091 6324 295
e | en | s | Gy (379

Tt . | ts2 18075 | aom00 2, LA
g0 | o0 | a0, (o) (100.0)

Share (%) 36 | 15.8 70.0 10.6 100.0

‘Source:: Java Regional Study, Central Java, Japan International Cooperation Agendy
6-2-3 Railway -

The islands where the ratlway is present in Indonssia are only lava, Madura and
Sumatra, with an extension of 4,684 km in Java and Madura and 1,953 km in Sumatra as of
1974 In the istand of Java, an extension of 1,673 km which corresponds (o 36.4% of the
tolal extension of 4,592 km is present in the middle region, followed by the east region at
34.8% or 1,599 km and the wesl region at-28.8% or 1,320 km. In terms of the network
deasity, then, the middle region is 44.8 mikm?, the east region 33.4 mfkm? and the weslt
region 282 mfknl", the middle gegion thus taking a predominant position (see Table 6-5).

With respect fo the railway nelwork in Cenfral Java, the east-west lines running parallel
to the axis of the island foim the lrunk lines as in the case of the road network, and they ate
the north coasl line along the Java Sea and the south coast line 2long the Indian Ocean. The
former runs from the direction of Jakarta through Cirebon intd Central Java and via the

—~O5



TFable 6-5  Network Density of Railways in Java and Madura
for 1.067 M Gauge, 1974

o Network Length : Land Arca . Deasity
Regioa (Km) &) (Km?) & | (m/xm?y
West Region 1,320 288 | 14638% 35.% 28.2
Atiddte Region 1,673 36.4 32,375 28.3 i3
East Region 1,599 34.8 47,922 362 33.4
Totat 1,592 100.0 132,187 100.0 387

Source: fava Regional Study, Central Java, Fapan International Coopiration Agency

nosthern cilics such as Tegal, Pekalongan and Semarang toward Surabaya. Toward cast from
Semarang, il has brénche_.s to Kudus and Rembang and (o Blora which join again at Tjepu
and leads to Surabaya. The lalier runs from the direction of Bandung through Banjar inlo
Central Java and via Kfoja and Koloaidjo to Yogyakarta. From here to the east, it tums lo
the inland and, via Surakarla and Madiun, feads o Silrabaya. To connect these east-west
lines, there is a south-north ling in the west and east respectively. The soutlnotih line in the
west runs south from Tegal through Punwokesto to Kroja, while the other south-north line
in the éast runs south from Semarang to Yogyakar(a. This tine is bifurcated as it runs south,
one via Magelang and the other via Surakarta to Yogyakarta (se¢ Fig. 6-3).

As described in the foregoing, predominance of the city of Semarang from the point of
view of railway transporl is considered 10 be thé same as that in the ¢ase of the road.

As seen from the foregoing Table 6-3, the share of the railway freighl transportation in’
the land Iranspostation is low al 8% as of 1974, and the growth 1ate is also of a low Tevel.

Principal commaodities of railway [ransporiation ace presently petcoteum, lumber and
fertilizers, and for the petroléum and ferlilizers, the intra-liansportation is prédominant.:

Redent growth of the railway transposi is altribulable to the increasing transport 6f
petroleuny, bul such Iransport is compelitive with the pipeline so that it is hardly eXpectable
that the railway {ransporl will conlinue 1o grow in the future. Thus, it shéuld be considéred
that the role of the railway transposl would remain, at the best, as it is presently. )
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6-3 The Service Area of the Porf of Semarang
6-3-1  Analysis upon por{ atranigement and road gi‘ﬁd railway networks in the istand of Java

This section is intended (o esfablish (he semée arca of the port of Seinarang upon the
result of the examination made in the precédmg section of lhe characteristics of
lranspona(:on in the hinterfand of the pori of Semarang,

First, Iet us look into the overall arrangemenl of péms in the lsland of Java. The main

porls on Java Sea sxde are, from the “est the ports of Tg. Pnok (‘ irebon, Semarang and
Surabaya -

As seen from the sea distances Si'lO‘-\h beléw these four porls‘ére located at an
approximalely equal interval along lhc Java Sea coasl and are lhus adequalely arranged to
sharce the se‘a transposfation on Jawa Sea side. ‘

TQ_ Priolﬁ—a-(‘irehoh*———)&marang4—~?—')»Sufiiabaya
‘ 280 km - 200km 340 km

On the other hand, Iﬁere is only ‘one port which 'isjﬁlpoﬂanl along the Indian Ocean
coast. ftis the porl of C i!écé'[f Tocated neatly at the cenier of the istand of Java. While the
four pourts on Java Sea s:de are atl commeruall)' onented the porl of Cilacap on Indian Sea
side has a character of industrial port handling mamly particular commodities such as
pelroleum, ison sand, cie. :

Now looking the port ahangement around the port 61’ Semarang, the adjacent port of
Cirebon on Lhe west side is localed at the east end of Wesl Ja\.a province near the boundary
16 Central Java provinee. In 1970 it had a cargo handling of 350-thousand tons which was
smraller than that of the port of Semarang at 470- thousand tons. But, in 1975, the caigo
handling increased shasply to | 54(Hhou¢and tons or fwice lhe ¢argo handling of the port of
Semarang al 780-thousand Lons. Purihcr, the ponl of (‘lrebbn is cansying out an addmonal
instaltation of wharves. H s Ihus a promising oommemal porl with a potentlah{y for
expansion of the senvice aréa m lhe future. o

Apast from the port of (‘mbon fora dlsiance of 65 km met the sea toward the pmi of
Semarang is located the potl of Teg.z‘i in Central }ava. iti IS a port concemied mainty with
loading of molasses, rubber aﬁd ea ‘and unloading of lumbér ‘but the port aclivily isin a
trend of leveling off or decline with Ih‘e £argo handling in 1976 only at 80-thousand tons.
Thus, it is likely 10 remain as a local pont n‘- the fulure. \

l 7‘-‘\“

LY

On the side of the Indian Ocean due south of the port of Tég\al islocated the post of
Cilacap. This port is connected through Puarwokerlo to the poils of Circbon and Tegal on
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Java Sea side by way of road and railway.

In determining the sesvice area of the porl of Semarang, it is imporiant to consider the
competitive relationship with the service areas of the three ports discussed above. Therelore,
the area along said transportation route will have to be excluded from the service area of the
porl of Semarang in Cential Java. ’

Further, since it is ecpecied that the porl of (.‘ila_cap,v."i!l enhance ils function as a.
commercial port with Ausiratia and Furope as the foreland in the futuse, it will be required
to exclude from the service area of the porl of Semarang, the area along the road and
railway line to Yogyakaria along the coast of the Indian Qcean which is to be included in
the service afea of the port of Cilacap.

Now, looking the area on the east side of the port of Semarang, it is only the port of
Susabaya that is hikely (o produce a comgpelitive retationship on both Java Seéa and Indian
Ocean sides. .

Semarang and Susabaya are connecled for land transpértalion By trunk lines of road
and railway via Surakaria, and the distance between them is about 370 km by railway, and
the midpoint of this distance is in the vicinity of Paro_n and js localed nearly at the
boundary of Central Java and Fast Java province.

Taking the northern railway line going through Tiepu, the distance belween Semarang
and Surabayz is 280 km, the midpoint being Tjepu and located on thc boundary of both
provinges.

From the foregoing examination, the provincial bounday may be {aken as the east fimit
of the seevice aréa of the port of Semarang.

6-3-2 A_nai)‘sis of the potentials of the ports _ili Central Java

The next method tested in defesmining the service area of the posl of Semarang is that
of analysis and companison with one another of the potentials which the respective porls
have on the senvice areas in use of the distances of road Itanspc‘itt from the poil lo the
central and other cities of the respective districts and GDP’s of the districts and cities.

Since the GIDIP of an area is considered to be an index répresenling the volume of
cargos coming in and going out al'qng with productive activities of the area, and since the
distance of road transporlation is an index representing the cost or time of transporlation, it
has been allempled to represent the degree of inlensily of the connection of a certain port
with a certain area by an index of GDP{(ROad Iransportalibn distance).



Such indexes, if summed up aboul a particular porf ovér the area conceined, are
considered to reflect, although relatively, the size of the poteatial which the porl has on the
w ho!e area concemed

" Table A-G2 shows the resuli of examination according fo the fofegoing method for -
establishing the senice areas of the ports of Semarang, Fegal and Cilacap. It will be seen
with ease how advantageously the port of Semarang is located with Central Java and

Yopyakarla in the backgmund over the ports of Cllacap and Tegal. :

I establishing the service area of the port of Se¢marang, the result of calculation
according (6 Tablé A-6-3 was corrected for the port of Tegal which would be mainlained as
a tocal port lo serve for a small area around the district of Fegal, while the districts of

Pekalongan, Balang and Pemarang were mcluded in lhe semce area of lhe port of Semarang
{sce Fig. 6—4)

The senvice area thus established is confined within the range of methodology for
forecasting the port cargo and by no means covers all of the actually complex movements of
cargo. Further, wilh" pelroleum transporied fmm Citacap to Yopyakatta by means of

pepeline, for example, separate adjustment is, of course, rcqusred for the catgo the -
movement of which is clearly grasped.

64 Forecasts of Population and Production
64-1 Forecast of Population

Future populations of Central Java pmnnce and D.L \'ogyakatla were oblained by the
niethod described in the following. :

(1) Popuiation of Centsal Java provinee was estimated with the segistered population of
23,180,000 of the psovince in December 1975 taken a¢ a base and the gidwth fate
according to the prediction of the provincial govesanient or 1= 1.764% was used.

This growth raté reptese‘h(s’ that which will be realizéd when thé emigration of thé

“inhabitanis in the provinde to the other areas is accelerated. According to s2id method, -
the population of the province was calcutaied as 27,610,000 i 1985 or 35,890,000 in
2004}

(2) For DI Yogyakarta, the 1971 Census 'mpulancn“of‘- 2,490,000 among other-
' BAPPEDA prédictions was taken as a base, and thé grow th tale in the ¢ase Of low

prowth or F = 1.5% was employed, and the populahdns of 3,000000 in 1935 and .
3,800,000 in 2000 thus ¢alewtated wete used. e : :
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(3} The service area of the port of Semarang comprises the northern and eastern paris
of Cenfral Java and D.I. Yogyakarta as discussed in 6-3. Thus, in oblaining ihe
population of the service area from the- l'oregomg “esulls, the popu!ahon {o be
deducled from Central Java was delesmu‘ied in use ol‘ ihe reg;onal dlstnbuuon of the

§9175 Npulatlon and the average growth rate of popu!almn m 197! to 1976 of the
respeclive districts and cities.

Acco:ding 10 the above df-'scribed melﬁod, the population of the service area was
calculated as 22,300,000 in 1985 ot 28,200,000 in 2000 (see Table 6-6).

“Table 6:6° Estimaled Growth of Population ,
SR ’ (Unit: million' persons)

" Region 1973 1976 1985 3000
"Central Java |: = 22,60 23.59 27.61 35.89
" Yogyakarta 2.55 2.65 3.02 3.81

© Service Avea | 18.62 19.36 22.30 28.15

Indonesia . 126.1 ©135.0 165.7 220.0

Except the predh.llon of the Central Java provincial gonammenh (here is a prediclion
available as a refelence made by Mr. Sum:(ro in 1977. Adcording lo this prediclion, the
population of Java mdudmg Madura i$ forecasted as 102 000 000 in 1985 and 130,000,000
in 2000. In formulalmg the de\elopmeni plan of the pronnce the Japan Iaternational
Cooperation Agency eshmates the popn]alion of Centsal Java province al 28,400,000 in
1986 and 31,500,000 in 1991. These ace the forecasts of populahon wilh no confrol of
increasing population taken into account and Ihus show respeclnely a more or less higher
value than the estimatibn used in this repoﬂ

6-4-2 GODP Prediction

(1} PercapitaGDP
As descabed in § 4, Centsal Java embraces an enomloﬁs populallon yet it is still
unable o come oul of the agriculture oriented mdustnal struclure so that the
economic aclivities c{’mhnue to be stagnani. ‘
Now looking the lrer"‘.:d of GDP per Capila ft_:om Java Regioﬁ:'gl Study conducled by the

Japan Inlesnational Cooperation Agency, in Central Java, il was about 70%% of the
national mean in 1969-1971 but declined to 55% in 1975.



This is an unbelievable situation agalinst its focation at the céntral part of Indonesia.
Thus, for future developmeat of Central Java lefl behind the economic growth in this

way, political considerations are made from various aspects, but no definite targels ate
yet indicated clearly.

The GDP prediction which we will make in this report is not an objective by itself but
is intended for use as a clue fos prediction of the cargo handling in preparing a Masfer Plan
for the port of Semarang, Thus, here, the following prereguisites are assumed.

a)y For the national GDP, there will be employed the actual values for 1973-1975,

targel growth rate of 7.5% in PEL ITA 1] for 1976-1918 and a uniférm gm.»lh
' rate of 7.00% for 1979 and subsequen( years.

b) For improvement of the retarded per capita GDP of Centsal Java at 55% of the
“national mean as of 1975 as described in the fosego'ing, a range of forecast would
"be made. That is, there were assumed, as a high projecttion (heséalter refesred to
as H.P.), a case where Cenfral Java would realize a higher rate of growth than the
“national mean so that the per capiia GDP would overlake the national mean in
2000 and, as alow projection (hezeinafter referred to as LP ), another casé where
the GDP of Central Java in and aftes 1979 would show an equal rate of growth to

the nationat mean at 7% L

- Calculating uwpon the foregoing premises, the GDP -in the national scale will
increawe from. 6,753 biltion Rp. in:1973 (constant 1913 price; sanie in the
. following) to 42,218 billion Rp. in 2000 representing a growth of 6.3 times, and

- the per capita GDP from U.S 5129 in 1973 to U.5.5462 in 200 or growth of 3.6
-y limes. :

__-With respect to the seavice area of the porl of Semarang, the GDP at 624.3 billion
. Rp.in 1973 will grow to maximum 6,019 billion Rp., growth of 9.6 times, or
minimum 3,500 biltion Rp.. growth of 5.6 times, in 2000, and the per capilé GDP
will grow from UY.S5.$80.8 to maximum U.S. $SIS, 6.4 times, or minimum
LS. 3300 3.7 times, ssmliaﬂy (see Table 6-7).' :

(2) GDP by sedor

Now let us see the GDP in 1973 by sector. For the agriculture, the senice area is higher
at 46.4% than the whole country at 40.1%%, but for the mining and quarsying, it is only
at 1.3% against the national mean at 12.3%. For the manufacluring, the service area
shows a higher value at 14.2% than the whole country al 9.6%, bul for the
conslruction, transportation and communication, it shows lower vatues than the mean

—§03-



Table 67 - Forecast fof GDP in the Service Area of -
th¢ Port of Sémarang, 1973~2000
((‘onslan! 1913 price)

1973 1976 1985 _{._.._ 2000
H.? L.P e L.P.
. b IR .
Ctn!ral }asa .
1} GDP (Biltioa Rpy. 706.9 5137 1,744 CoaAn Te487 | 1,066
2} Per Cagpits GDP (Rp.) 31,250 T 35,49 AN $3,350 195,900 133,290
wssy | ¢ 39 ( B !) (352) { 1219) { 162) { 273)
- Yogyakarta . . .
%) GOP (Bitlion Rp.} . - 126.2 235 . 2005 et . 4524
2} Per Capita GOP (Rp)] 38,560 17,860 78,150 . 85,710, 236,750 126,610
(UsS$) | ¢ 936 { 115) (188) ( 163} {570 L 305)
Service Area _ _
1) GDP (Billioa Rp) - 6283 IR 1,532 N2t 6019 3,503
2) Per Capita GBP (Rp.)] 33,430 ‘37,7170 5700 | ssae0 213,520 124,440
_ (USs$) | ( ses) { 9.0} ( 166} (1) . € 515) . -§ 300
Indocesia
1) GD¥ Eiltion Rp.) - 6,753 3,246 15307 42,218
2} Pex Czpina GDP (Rp.}] 53,550 61,050 92,350 193,900
(S8 (129 ( 147) ’ (s N { 452)

values of the whole country (sce Table 6-8).

The GDP values by sector in 1985 and 2000 to be used fof estimalion of the port

handling casgos weré estimated with referenée to the aclual values of giowth rale in
- 1973-1975 of Cenlral Java shown in Table 54 and the national niean targel growth
- rate by sector of PELITA L. That is. when the compasition of the GDP by sector in

2000 is (aken against that in 1973, the agriculture has the share reduced from 46.2% to

23.0%, while the mining and manvfacturing have the share increased greally from

16.0°% 10 30.8%, and the constéuction, fransporlation and communication have alko

the share incréased, and so the sérvice seclor owmg to de\elopment of the tng,htseemg
* induslry, eté. (see Table 6-9). o

Htere, for each of the high and low cases of GDP piojection, thé cargo handling in 2000

is predicted upon assumption that there will be no change in the GDP mmposmon by
industrial sector. :

1019 -
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Table 69  Forecast for GDP by Sector in the Service Area of the Port of
Semarang, 1976 ~ 2000

YT 19 o 1555 2(-00

Ladsstriad Seceor | Bt n}:! Stare 5 m' P np S*arr (_:; 1&1‘!!}. Rp. ] S:e;; F{] ﬁ?rlfu Rp. Stare (13
“Agricetace T e TS n 1ns 3 544 i 5.8 1,344 23.0
t H
Mising & M2 Drtarisg | too 1.0 10 164 w ;o2 554 12
Constrtica is X n ! 20 ss 1 as B3 I 43
Tesrspritation & Communics ion B 1 w21 5 37 3 EX)
1 ¥ - L .
Seruices 205 4 a0 iz 33 - 352 1173 w2
C Test 6235 [ 1000 31 ; 0.0 1,532 T eos | 100

64-3 Prediction of Catgb Handling

£ (‘érgo,excf_e_pl peteoleum products
Wilh the cargo handling in 1976 taken as a base and using the population, GDP and
"GDP by indusirial sector forecasted in 6-4-1 and 64-2, the cargo handlings in_ 1980

1985 and 2000 are forecasted as shown in Table 6-10.

' Table 6-10  Prediction of Cafgo Handling al the Pori of Semarang .
{Usnit: :1,000 tons)

1976 1550 . 2600

HP 196 LP 1976 .

Porﬂg) Trede 559 6 &% I.2 ,%0 34

Export 78 0 3 ZED 36

L port 315 S0 1.2 1650 38

Do estic Trede 23155 120 3.8 350 16| S0 36 | 1D 31 33,30 w10 &3

O.ard wes 150 BS 10 1.4 ] 20 22 | 0 20 | RS0 S| 70 69
Tzsard 352 270 20 D 18 [.X01] 1.6 519 1.0 | 2,180 Iﬁ.ﬁ $.270 93
“Fool s [ Lio as §oveo w3 e 20 hame 1s sl ze]as s

Note: HP. : High Frojection - . ‘
LP.-= low Pio‘emon _ : T .o
For forec ashng, suth method “as enploy ed as to {ake lhe cargo handlmg; by gmup
according lo the mmmoduly das.snﬁcaluon in 1976 (or mean of 3 yeais of 1974 Lo
1976 for the cargos ﬂuclualmg grealiy from year ‘to year) as a base and use the gm“lh
rates of the industrial seclors related to the rﬁpecme groups of commodities, and for
the consumption commodities, use the growth rafes of population and pet capita GDP,
for calculation of the cargo handlings.

The resull of calculation is shown in Table A-6-4. As seen, il is forecasted that the
cargo handling of §08,000 tons in 1976 will increase to maximum 6,360,000 tons, 7.9
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times, o5 minimum 3,940,000 tons, 4.9 times, in 2000.
(2) Petroleum producis

Handting of petroleum products at the port of Scmarang is now performed using jelty
for small vessels in the post and offshore buoy besth by PERTAMINA, and this
handling is mainly conslslmg of un!oadmg of kerosene, heavy oil and premium through
the p;petmes for mmlﬂg fucls from jelty and buoy 1o the tank yard in the hinterfand
of the whatf. Amount of petroleum products handied in 1976 was 650-thousand tons
and average annual gm\'. th rate belween 1966 and 1976 ;s‘ 13 8<% which scemstobea
rapid increase. >

On the other hand, the ann‘ual growth rafe of GDP by mduslnal sector is considered
to be 12.3% from the eshmale made m 64 2 Using lhese figures in the paragraph
by assuming that the amounls of pctroleum pmducls handléd will increase at an annual
growth rale of 13%, the amounts of prodmts handled in lhe fargel )ears in future will
be as indicated m’lablaﬁ 11, '

Table 6-11 Esflimatesloi' Amouﬁts pf Inbound Petroleum Products

Domestic Trade

71976

1980

1985 - 2000
Untoading of Qil ;
{x 1,000 tons) 650 840 1,550 9,710

6-4-4 Prediction of passengérs

The passeagers gellmg in and oul oi‘ \mrzls al the posl ol’ Semarang were 3,800 in
1976 and number of those who gol in lhe vessels was almosl me same as that of those who
got oul of vessels. Of ihese passengers ‘most of lhem are lounsts and those who move
domestically for settlement,’each amounhng to approxunalety I 000, and rests of them are
general passengers and pﬂgnms to \leu.as Since most of these passengers are considered to
be Indonesians, the numbeu of passengers in future are eslnmaled and shown in Table 6‘12
on the basis of growth zate of GDP per capita within lhe service asea.

Table 612 Estimates of Passengess lhi’bugh the Poil of Semarang

1976 |} 1950 |} 1985 2000

Nu.mber of Passengers
{x 1,000 persons) - 38 5.0 6.9 21.6
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Fig.6-§ Trend of Share of Ocean Going Vessels Calting at the |
Port of Semarang by Line
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6-5 Present Sca Transport and Its Future
6-5-1 Qcean Golng Vessels

Transition in sizes of ocean going vessels called at the port of Semarang, in the years
from 1969 to 1976 are shown in Table G-13, and average vessel size is 12,000 m* to
14,000 >, Outsianding varialion in sizes of vessels called at the port of Semarang is not seen
in these figures bul number of calling vessels is gradually increasing and average growlh rate
of callisig vessels in the years from 1969 to 1976 is 5.6%.

- The average sizes of vessels called al the port of Semasang in 1976 by kind of vessel are
shown in Table 6:14. Average sizes of Indonesian vessels, foreign vessels and average of tolal
of the both are 7,500 D.W.T , 6,800 D.W.T and 7,000 D.W.T , respectively.

“Table 6-13  Flow of Ocean Going Yessels Calting at the Port of
Semarang (1969 ~ 1976)

vs9 | wom | wem | were | wems | vem ] wens | sk
Nasmber of ships catling 131 338 04 173 319 187 451 155
ami ae) em| em | wm] wa] o) wn
‘!‘oul gross to’ume 32 4.459 5.614 5,514 181 5034 § 5,90 6,406
srewmd | a] ain] am]  asnfoam] aml oasni o oaen
Aveiage ship size ' 11,500 12,500 33,500 1,000 12,500 13,100 | 13,20 13 ¥0
m3fressel ey | qca) win| om| e wn] o] an

Sourée: ADPEL of Sematang :
Note : Avérzge growthrateis$ 6% in number of ships calling

Table 6- l4 Scale of Vessels calhng at the Port of Semarang
by Kind of Vessel in I976ﬁ?

Kind of Vessel Mimber of Yessels " Totd DW.T Aveisge DW.T v |
__ _ R - xﬁliogo DW.T B tons

1. Ocean @lg vessel LA 3.19} 7.000
() Nationak vessel 150 1126 7.500
(?) Foreiga vessel 304 ul 2,062 6500

2. rerinsatar vessel 24 13- 00
@) RIS ' 203 126 e
1) RLS Deviasi 19 29 1,500
(3) Nra-RLS 3 1 1.490
(1) DES 19 : 1 €00

3. tocal boat 234 3 150

1. Sailing vessel 1058 57 0

Source: This figure | is on the basis of data from ADPEL of Semacang.

Notes : RLS denotes vessels with port of gegistry in the port of Semarang.
: RLS Deyiasi denotes vessels with tentative registey in the porLof Semarang
' apprm ed by Port Administaation fos toule changes. They call at the podt of

—109-



Semarang mostly for transpoiling subsistence dommodities such astice and’ ~ -
€ane sugar.

Non-RLS denoles those vessels which are not registered in the pou of Semarang.
DBS denoles vessels used mostly as tugboat for carying consfruction malérials
from Batan Island lo the port of Semarang.

Numbers of ship calling vessels in' the port of Semarang by accumulalive perceitage of
DW.T class, of tonnage in DAWV.T and of tonnage in loaded & wnloaded cargos in §976 are’
shown in previous Chapler 3 in Fig. 3-3, and they indicate extiemely high share of farge
ocean going vessels called at the port. According to the Fig: 3:3, the shares of arge vessels
targer than 5,000 DAW.T class are 70% in number of vessels, 92% in DW.T and 77% in
tonnage of toaded and unloaded cargos.. These figures alsoindicated that thé share of large
vessels is exteemely lasge compared 1o present facilities of the posl of Semarang. This is
mainly due (o the fact that the port of Semarang is located almost at centés between two
major ports of Tg. Priok in the wesi and Surabaya in the east and vessles on the seaway
connecling thede iwo poils freguently stop over al the porl of Sémarang. Therefore, sizes of
vessels calling this port are sather suited 10 scalés of the poris of Tg. Priok and Surabaya, and
share of vessels with I_U,{)OO D.W.T dass calling the poit of Semarang in fulure will be
maintained at a high level.

Average D.W.T of ocean going vessels calling at the pori of Semarang is 7,000 DW.T
but it greatly varies if il is examined by line as shown in Table 6-15. The maximum is about
12,000 DW.T for the Furopean and Amernican lines, the Asian line has about 6,000
DMW.T and the minimum is } 300 DW.T foi the Smgapore hne

Table 6-15  Shares of Ocean Going Vessels callmg at the Port of
' Semarang by Lme and A\e;age D W T (I973~ 1976)
{Unit: tons, %)

Name of Lisne 1973 1924 1975 C 1976 Average DWT in 1976

- % 1 % T | 5 “tons
Singapore ' 3B n.? 2.6 61 _ 1,300 -
s0gtong 130 121 8.9 11.0 3,700
fapan 259 214 27,1 31.1 o 6.500
Oct<is in Asia 19 35 27 $.7 5,500
Europe 17.6 200 254 23.0 1,700,
Amsrica 6.6 E ) 1.7 5.7 13.5{‘5
Azstralia 2.9 18 19 14 9200
Total 100 10 100 100 7,000

Source: ADPEL of Senvsrang.

As indicated in Fig. 6-5, share of called vessels by line in the porl of Semarang in the
ucm. from 1973 to 1976 is gradually declining for the Singapote line with “‘nilnimvum vessel
size™, on the other hand, it-w as increasing for lhe Japanese line. The share of “maximum
vessel size” of the Evropean :md Amentan Imes is sising or remammg t’m lhe same level.
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From lhesc data, it is clear that shase of large ocean going vessels calling at the port of
Semarang will be increased as a future tendency. This is why the Facilities improvement
equipped wilh berthing facilities capable to make direct casgo-handling at wharf for targe
vessels is required in the port.

By sumntarizing above description, il is cansidered that the size of ocean going vessels
calling al the port of Semarang will be 10,000 D.W.T for a time being bul in luture the size
will be 15,000 D.W.T in majority.

R [ B : o T :

As indicated in Table 6-16, 55% (440-thousand tons) of annually handled cargos of
808-thousand tons in 1976 and surprisingly 77% of foreign trade cargos are now relying
upon the ofl'shore cargo handlmg b)' lighters. Paits of foreign trade casgos are directly
approached to Coaster Hatbour for cargo-handling which amount (o 130-thousand tons or

23% of total foreign trade cargos.

Table 6-16 Cargo Handling Volumie and l{sShare b) Trade and l*acuhly in the
Pori of Semarang in 1976

Cargo Aronant " Cargo Handling Volame by Port Facility ]
Kind of Trade ] x1.000 ":”_; j?,f ﬂ?i;zé Ceaster Hasbour ko ta rt-:-ar Kali Bare | Towad
@i Ny ton
Foreiga Trade 52 2412 13 ' "5
Export 78
Lrport 192
o {1 al) 5
Pomestic feade | 233 ' 3 IR 7 u 107 233
Outward - ) : '
C Iewmard 0 . 136 ; . . .
Sy . 5%) - 2By i B 33 03 oy |
L Teat 85 RTINS 227 ou 107 08 .

Source: ADPELofSemauvg
Nole : 1. ( )denotesshare o[car,‘;a handling volume by facility.
.. 2: Figores of carges by [acility were calculated bagdng upon data shoainin .
tecosds for eanh fagility by ADP&L of Semarang.

From the shares of loaded and un!oaded cargos by D.W.T dm as previous chapler
shown in Fig. 3-3, the vessels wilh 3ppr0\|malely 3,000 D.W.T class seem to be doing
cargo-handling at v.har!‘ of Coaster Harbour and these vessels seem fo be calling at the pori
with light draft. By considering extent of facitities of 320 meters of Coaster Harbour and
foreign and domeslic cargos of 227-thousand  tons in 1976, the cargo-handling capacity of
Coaster Harbour is approximately 710 tonsfm and handling capacity will be improved in
fulure by mechanization of the cargo-handling 1owever. sizes of ocean going vessels are
being increased presently so thal the offshere cargo-handling cannol be seduced unless the
Deep Sea Post is realized.
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652 Domestic Vessels

The shares of vessel volumes for interinsular vessels (including 1ocal boats) and sailing
vessels in the years from 1969 to 1976 are shown in Table 6-17. It is considéred that fotal
gross volume of interinsular vessels is inccreasing but size of vessels is becoming smaller.
Also, folal gross volume of sailing vessels is increasing bul its size is femaining on theé same

fevel.
Table 6-17  Flow of Total Ship Yolume in Domestic Trade in the
Port of Sémarang (1969~ 1976)
fotecinsalar Vessels S Vessels | Toad
Year Skace by Ship | Average Vol. ;,'-u re by Ship | Avers e Yol. Pt-;'_(éruge Grm'\fo!-imé
Vehire % | por Vesselm?] Yolvme  F |pdr Vesselm® | 1 00 m® -
1569 s | 2510 132 100 100 529
1976 566 2,190 134 100 100 48
1971 658 2,010 32 3N 100 Y
1972 53 1400 157 w0 100 800
1973 £ 1.350 159 £0 100 £17
L 7T} 990 910 9.0 s0 100 1.052
1975 $.4 £50 1ns 1o’ 100 1Lo13
1976 5.4 $10 ns 140 100 1,076
AverzgefTotal £13 1.210 15.7 1o 100 6.972

Source: ADPEL of Semasrang

The <hares of interinsular vessels and sailing vessels in the years from 1969 to 1976 are
shown in Table 6-18. Assuming that these shases are correlated with shares of cargos
handled and using value of 0.85 tons per D.W.T of interinsular vessels {inlcuding local
boats) and vatue of 0.57 tons per DW.T of sailing vessels in the year 1976 for the

calculations, the share of caigoes handled by interinsular vessels will become 80% and share
by the sailing vessels will become 20% in the year of 1985, )

Table 6-18  Prediction of Share of Domestic Trading Cargo Handling Voleme
by Kind of Vessel in the Porl of Semarang in 1985

P voretcare [ ] L
Kind of Vessel "in 1976 -DWT in 1976 ,CazdfOWT| Shire in l‘}:_SS
x 1,000 toas x 1, 000%as | ;. .
InteriasHar vessel 121 {367) 159 0.6 12517
Local boat - 45 {21 36 1.23 207
Lkecinsslar vessel & bocal hoat 166 193 | 0.85 . OB0E
Sailing vessel 53 €23%) 87 . 0.57 i

Source: ADPEL of Semarang.

Note : ( )denoles persentage distribution of volume of cargo.

—182—




In the same manner for the shares of cargos handled by inlerinswlar vessels and local
boats, value of 0.76 ton per D.W.T for interinsular vessels and value of £.25 tons per DW.T
for tocal boats in the year of 1976 wese used for the calculations, and the shares for both
interinsular boats and local vessels in the yeat of 1985 will become 607% and20% respeclively.

Considering the progresses in the past, it can be forecasted that the shares in the year of
2000 witl be T0% for interinsular vessels, 20% for Jocal vessels and 107% for sailing vessels.

The cargo-handling capacity of each Facility for domestic trade in 1976 is 340
tons/m/fyear with exlent of 1,384 melers of Inner Harbour with 474-thousand tons of cargos

handled, and 100 tonsfnmfyear with exlent of 1,085 nieless of Kalibaru with 107-thou:and
tons of cargos handled.

66 Developiment of Semasang Coasltal Industrial Aréa

As the development of the port of Semarang makes a progress and permits incaoming of
laige ocean going vessels and cargd handling at wharf, the plants located and operating in the
industrial area near the port of Semasang or the so-called coastal industrial area are
privileged for the following merits.

(1) 1t is epabled to import stecls and semi - or low-processed petrochemical products stably
fo permit location and operation of the industries using such semi - or low-processed
imporl producis as raw materials.

{2) Being able to use the marine Iransport service of low cost extensively, il is possible to
seek the domeslically produced raw materials froms a wide range of area.

(3) Being localed in the arca adjacenl to the port, secondary transport of the foreign and
domestic import raw materials can be reduced or eliminated so that the production
cost is decreased.

(4) Not only the exporl of products is enabled but the secondary transporl of pioducis on’
land is saved so that the international competilive force of the product price can be
increased.

{5} Ensrgies such as electric power, pelroleum, ete. ate readily available.

(6) Acquislion of cooling water and discharge of wanm waste wates are Tacilitated.

Now lookirig over Cenlral Java as a whole, presence of limestone and many other

mineral resources is reporled, as shown in Table 6-19. But, the present condition is such that
not only the investigation of the explorable amount of deposit and that 'of applicability as
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Table 6-19 - Krown Mineral Potentials of Cenleal Java -

Mincral Lacation’
Limcstone Scattered throughout the
Province ‘
Coal ) Rembong, Bf_ebcs.
Woaogici, Kebimen
Asbestos and Tale Kebumen
Sulphur . Dieng Platcau,
_ Woaosobo
Marble Klaten
Banjaxneg.;rag_ .
Kaolin Klaten
S Kudus
' kanmunpv-a lslands
- Quanz Sand Rembang
- Phosphate Kebumen
Pati

Fsumated Dep-osit

.\lillions of 1ons

Considercd to be a'\ei‘y )oqu
HPe s

500,000 tons; under exploration .

250,000 1445 of mud with a .
20% 8. content . . .

50,000 tons of an Eocene
deposit

100 millien toas; awamng
furthed ‘exploitation. A’
Teruary deposlt

100 ooo tons

Q.jannty sml unlmo.m
Rq)orted deposit needs ruru:a:
study

6 million to-1s

Al!ezdy being ewp!oued at
both sites

Source: Central Java Provincial Indusliy & Mining Diréctorate

an industrial raw materal but that of the transporl means are nol yel made satisfactorily

Introduction of the industrics of the type based on resources should, therefore be tested -
along with development of the mineral resouices.

(1
19
{3
hH
{3
(6)
(7
(8)
(2

The mineral resources presenl in the vicinily of the port of Semarang and cosiderad (o
be usable as an induslrial gaw material are: ) color Dol

Trass -- Semarang, Pekalongan and Jepara;
Quicksilver - Demak;

Limestone — Kudus and Pekalangan;
Kaolin — Kudus;

fron sand - Jepara;

Quarlz sand — Rembang:

Coal —~ Rembang: T S
Gy psum — Rembang; and

Phosphates = Kudus
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The industries having a high possibility of location in the Semarang coastal industrial
area may be classified Jargely into the following two types:
(1) Weight and large quantitics starling matesial dependent industries (so-called Weight
Industries) — Raw material or product being of a great weight relative o the priceof
-product; and the starting matesial used in a great quantily, with little change in weight
.. between the sfariing material and the product, thus the transport expense consiituling
a great proportion of the production cosl, so that it is advantageous to depend on the
sea transportation; and

(2) Foreign trade dependent industries — Dépendent- greatly for purchase of the raw
materials or sales of the products on foreign countries, and in order 1o reduce the
inland - lransporl cost, being located . close Lo the: port oF coming to possess by
themselves the quaywalifjetly or other port facnlsl;es

Since the Semarang area comprises no big river nor lake rich in the quantity of water,
location of, for example, paper making and -pulp industrics using a lasge quantity of
industrial water in the process of production or the so-called watef -type indusiries is
considered to be difficult. However, if the supply of water is sought in a deep welt and the
dsain is properly processed, location of those waler type indusltrics which are of relatively
smiall consumption of water such as, for example, medium scale chemical fiber plant, may
be possible.

The cily of Semarang now having a population of about 740,000 is the political and
economic centes of Céntral Java. It is great in urban accumulation and has a general level of
city functions provided. However, it is refarded in industrial development, and in the
vicinily of the city of Semarang, there are noled small planis started from household
industries in operation bul no location and operation of the consumption dependent

industry to mweet the urban demand or urban lype industry indispensable for urban
development. . - S

Herealter, it will be requised to introduce such industries positively Bul, for such
purpose, it is important to plan specifically the rectamation of industrial site aligned to the
se¢a and land transportation nelworks, positive linancial support and bencfits in taxation.
Pasticolasly, the seclamation of industrial -site should be incoiporated in the ‘urban
development plan 50 that it is in harmony with the development of the cily as a whole.

For iocalion of the induslries in the coastal indusirial area in the periphery of the port
of Semarang, it is desirable to give preference lo the coastal industries, and 11 will be effec-
tive for advancemeat of the industrial development in a relatively short pesiod Lo arrange
the related industries in the back of the coastal industrics for organic connection {6 the

layout of the urban type and consumption dependent industrics in the vicinity of the city of
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Semarang.

In the following will be histéd, for the sake of illustration, the industries which are
introduced in the Sémarang Port coastal indusirial area advantageously for industrial”
development and are considered to be of high potential of location and operation. Where
the industries 1o be located are chosen, a detailed industrial development suivey including
easiness of acquisition of the sfartingfraw materials, prospect 6f demaads for producis and
examination of the sale prices should be carried oul s6 thal appropriate industsies
are chosen.

(1) Industries under classification of weighl industries

{a) [Inorganic chemical product manufactuning (in use of limestone and saline water as
raw malerials)

Soda industry

Efectric lumace indusiny
¢ Satt plant

Lime nitfogen plant

Lime plant

Carbide plant

{b) Ceramics and earth and stone product manufactunng (with trass and sitica sand as
raw materials) '

Glass and glass product manufacluring
Ceément and cement product manufacturing

Construction clay preduct manufaciuring

(c) Timber product manufacturing (with teak and imported timbes from Kalimanian
as malesials)

Sawing and timber product manufacturing
{2) Industries under classification of foteign (rade dependent industries

{2) Foodstull manufacivring (with foreign and domestic import agricultural products
as raw malerials) . L

Flour milling (Wheat Nour manufacluring)
Vegetable o)) manufaciuring

(b) Non-ferrous metal industrics (with iron sand as a material)
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n
(2)
&)
«)
(3)

Primary smelting of titanium (producis exported)
(¢} [Iron and steel industsies (with iron sand and manganese as raw materials)

Ferroalloy manufactusing
(d) Plastics industry (with imposted polymers and monomers as raw niaterials)

Liveliheod plastics product manufacturing
Plastics plate, tube, rod and joint manulactusing
Piastics fibm and sheet manufacturing

Industrial plastics product manulacturing

(e) Transportation machinery and equipment manufactusing (assemibly of imported
paris)

Automobile assemblying
Bicycle assemblying

For seference, principal industries refated (o the coaslal indusisics are shown below.

Machining and sepair

Metallic product piocessing

Box and bag making

Transport machine manufactusing and repair
Secondary and teritary product processing
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: CBAPTER 7 :
LONG TERM DEVELOPMENT PROGRAM

7-1 General

Usually, the port improvement fequires a large amount of investment and a long period
of time. Further, the port facililies themselves constitlute a transport infrastruclure and
often, as an industrual infrastructure, contribute greatly to the development of notl only
regional economy but national economy. Thus, they have a highly publi¢ nature and forms a
nuckus of all infrastauctures. This is why a master plan supported scicatilically, formulated
upon a long sange view and hannonized integrally is tequised priof to developmient of a
porl.

Since the port is nol only related closely to the development of regional economy bul
supposting the economic activities of the nation, the port development master plan must be

in hammony wilh and funed to the regional development plan as well as the national
economic plan.

For development of the port of Semarang, the Long Term Development Program
(PLAN-ID) with 2000 A.D. taken as a targel year was formulated. It was also examined
carefully as a masler plan required for development and improvement of the porl of
Semarang To support the Long Term Development Program the Short Term DPevelopment

Program with 1985 as a target y¢ar was interpolated to clearly define the particular objects
of the teniative development.

7-2 - Land Utitization Plan

The present situation of the fand utilization around and behind the port of Semarang is
as follows:

The poil of Semarang is located at the east end of the shorline of the cily of

Semarang facing thé Java Sea, and the East and Wesl Banjir Canal run into the sea flanking
the both sides of the port.

The center part of the city of Semarang is situated just hehind the port, flanked by the
two canals and the Fast Banjir Canal makes itself the east side border line of the city of
Semasang.

The outet zone 6f the both canals are not so much uibanized at present, and on the
west side of the West Bajir Canal, an air porl has been ¢onstructed which gives the shuttle
senvice by jel planes lo'and ftom the capital, Jakaela. There are hills on the south side of the
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cily, which are about 6 kilometers from the shore line, and developed as the residence or
vegelable growing area. A national road from Jakaita is running paratlel to the shoreline,
about 3 km from the sea, léading to the city of Serarang. Il turns to south in the cily, and
passing the hitls, further leads to Yogyakaria and Surakaria,

In addition, there are itwo other provincial roads; one is running paralfel to the shorline
and leads toé Demark and Kudus irea, and the other leads to Pusrwodadi and Blora area.

“The traflic in the downtdwn is very ¢rowded. From the view point of the land
utilization of the shoreline, the east and west shoreling flanking the port of Semarang are
used as the fish-farning area, the area behind that aré paddy Or grass lields.

Considering the presenl conditions, the prospect of the developmenl of the aréa
around the port of Semarang would be as follows:

* The urbanization of the east side might be hardly expected unless the borderline is
moved eastward furthes, because the administrative expansion of the cily is restricted by the
Fast Banjir Canal.

The south side development is geologically limited by hills.

~ On the other hand, the west side of the West Banjir Canal, whére the ais poit is located,
is expected to urbanize sapidly. The tsend of the development has alteady appeared along

the national road leading to Jakarta, indicated by c¢onstruction of faclories, shops and
houses. '

Considering the historical development of the port of Semarang, utitization of thé tand
and the trend of growth of the cily, this development plan ainms at the eastward expansion
of the port facitities. ' '

In 2000, according to the master plan, the post will be expanded eastward with the
present East Canal as the ceatler of the port area. Thus, the pori terminal area is accessible
through the provincial road - leading to Demark and Kudus area, without crossing the
crowded dowatown, and morcover, this road can be connected directly to the pr’évincial
toad to Purwodadi and national road to Yogyakaita and Surakaria, il the by-pass [oop way
is constiucted along the ["ast Banm Canal (see Pig. 7- l)

Along with the aforementioned port development program, promotion of industnial
use of land is recjuired to expect the growth of the city and the developnient of the pori
senvice aréa. Although further investigalion is necessary abou! what kinds of industries are
best suited for 1the conditions of this area, it will be very impdriant o promiole the
construction of the indusirial estate as meationed in PELITA 11, as weli a5 the post
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Fig. 7-1 Plan of Land Use
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development.

In this plan, it is recommended to resesve the east side area next {o the pord terminal

area designed in 2000, as the future industrial zone.

7-3 Post Layout Plan

7-3-1 General

- The directions of development of the port of Semarang described in detail in € hapter 2

will be summed up as set forth in the following:

(1)

(2)

3)

(4)

To expand and improve lhé port of Semarang as an indispensable major forcign trade

pori for Central Java;

Te develop and improve the port of Semarang with a view to regional economic

promotion through acceleration of the economic development of Central Java;
To imptove the port of Semarang as a poit provided with a coastal indusirial area
required for promoting the industeial development of Central Java and imparted with

the functions as both a distribution pord and an indusirial porl; and

To terminate the offshore loading and unloading with lighters and ealize the cargo
handling at wharf as soon as practicable.

I or :mpm\ emenl ofthe port of Semalang a!ong the foregoing direclions, c(ms:dera!mn

should be given to the following points:

(m

(2)

To convert the existing mooring facilities including the whanes of the post of

Semarang for domestic (rade of intesinsular and other local boal. for their mose
eflicient use;

To consfruct the new foreign trade wharf with berthing wharves for ocean going vessels

_ :_.adjacenl fo .the existing Coaster Harbour berths aiming al the ofganised operation

{3)..

between forelgn and domestic cargo handling and the pesformance of effective
administration and operahon of the post;

to construct a by-pass road to connecl the potl terminal with local asterial road for the

- .. prevention from the mass (ransport of ¢argo through township and;

@y

To promote the improvement without being confined to the project site teatatively
vonfemplated but looking oveés the master plan as a whole and thus assuring the
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position of the center of the porl in Lhe future.

The layout of the port facilitics to be pronded in the potl of ‘;emarang u.as planned

based on the I'ol!owmg considerations:

n

2)

4

(3

{6)

(7N

(8)

(9

The seashore of the port of Semarang being eharactesized by shoaling, and ulifizing
such characteristic, to lay the whartf as far off the watesfront as praciicable;

To give consideralion (o the amrangemen! of the port [facilitics oblain the minimum

harbour ‘aréa with the minimunm extension of the breakwalers 2roins émd mher
protective lacilities; '

To locate the foreign trade wharf in the form of a finger fype pe:r o1 the eastem side”
of the existing harbour whail; :

To provide the Aeccess C hannel at nghi angle o the COnlom fines of séa bo!lom with *
1he minimum extension; :

To locate the West Breakwater with consideration givén to insuring protection from
wavies aind safety of Bavigation of the tocal boats; fishing boats and other small vessels,
in addition to the primasily purposse for preventing sittation of thé Access € hannel due
to inflow of the mud, with the water dep!h al lhe e\lreme end of thm West Break\\ ater
designed at -8 m; : :

To remove the existing Fasi Breakwates entirely for expansion of the width of the

Acéess Channel, and design the néw construction of Eas[ Groin bemg pro;;ded at nghl
angle to the shoretine; ) i

TFo locale the North Breakwatet in such a form as to oppose to the West Breakwater fo
be extended and embrace the Access Channel and, to prevent enfry of the waves
coming lrom the nosth at sighl angle to the shoreline as well as infiltiation of lilloral
drift into the harbour;

To locate a fishing port at the west side botlom of the West Bréakwalér L6 ﬁro’mdie the

fishery and. at the same tim#, prevent a disosder in the post dm w enlry of lhé ﬁshmg
boats; i

To provide the channels of a width 6f 100 i belween the noitherly'end of the éxisting -
West Breakwater and the southern end of the newly dcsuzned West Breakwatdr, and

the extreme end of the new construction East Groin to the used for pass_ge of fi chmg
boats and olher small boats; and s :
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(10) Theé anchorage fo be provided at 2 -10 in waler af¢a ontside the porl and shall not be
~ - inside basin of the port. o '

In order o satisly the above considesations fos the impsovement of the porl. the
desiga critesia of the Access Channel, Basin, Bedth, elc., were delesmined as below;

{1) Access Channel
" Channel water depth:

Urgent Improvement Program with fargel

yearof 1980 .._....... 9 m for entry of 10,000 D.W.T ships.
- Shorl Term Program with target Do : - :
year o 1985 Lo " -10m fot entry of 15,000 D.W.T ships.
Chanael width:

‘Planned chanael width W =12x L= 198 m= 200 m

Where L is the length of the objective vessel (laking the length of 165 m of the

15,000 DWT ship). o - -

Further, in delermining the channel width, it was thought from thé prospected
number of incoming vessels in the Mufure that there would be no simultancous

" navigation of incoming and outgoing vessels along the channel so that the channel

would be controlled under the one way navigation.

{2) Basin

The required area of the basin was planned according to the following criteria;

'y

jii)

‘For the basins used for anchorage of mooring other than those in {ront of a wharf
-~ of jetty; an area geealer than that of a circle with a radius longer than the léngth

of the objective vessel plus a value delermined appropriately in consideration of
the topography, climate, waves and other naturzl conditions al port of Semarang.

- Fot the basin used for anchorage or nidoring focateéd in fron of a wharf or jelly,

an area with a length and a width chosen in excess of those of the obiective vessel
in consideration of arrangement of port facilities.

The Basin-l facing the access channel for the incoming vessels to the régiénal
barbour for domestic trade was planned with some allowance in addition to the
above criteria.

In the case of the porl of Semarang, planning a number of anchorages in the poil
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)

resulis in increasing pot only the quantity of mud to be dredged but the Ienpth of the
breakwater and thus requires a farge amount of investment. ¥t was decided, therefore,

to allocate a  -10m water area oulside the posl beyond the West Breakwater for the
anchorage.

In the Urgent Improvement Program up {o 1980, in order to reduce the consiruction
cost and insure completion within the projected construction peridd the tuming basin
for 10,000 D.W.T class vessels would not be provided, but the turn using anchor and
thus an anchorage area was planned.

‘The depth of the basin is planned at 9 m in the Urgeat Improvement Program up to
1980 and -1 m in the Shott Term Development Program up to 1985 as well as the
Long Term Program up 1o 2000 A D,

In the case of a number of piers arrange of in parallel the width of the basin or stip
between the picss was delermined by the following value taken as a standard.

1)  Where the bicr is of three berths or less, the leagth of the objeciive vessel is taken

as the standard — L = 185 m which is then taken as 250 m {or convenience Of use
and allowance.

ti) Where the whaiTis of four berths or more, the widih of the slip is of the value 1.5
fimes the length of the objective vessel as the standard, or

185mx §.5=217.5m= 300 m.

Scale of Wharf

The foreign trade whaif would have a standard of 300 m width so that it would be able
to copz with the prospected demand for transportation and be conveni¢at for use, The
wharves facing the slip were planned with three to four berths as the standard.

Based on the above crilenia, the comparative examination was made among thice

alicgnative plans. (Fig.- 7-2) (ditails of the comparative examination are discussed in
Chapler-7 of the Intesim Report) '

As a result, the alternative PLAN-A is sele-.hd for the purpose of &hls project. (Sce

altached Fig. 7-3 and 7-4)
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Fig. 7.2 MASTER PLAN OF PORT OF SEMARANG

MASTER PLAN OF PORT OF SEMARANG, PLAN—"A" ' MASTER PLAN OF PORT OF SEMARANG, PLAN-"8" MASTER PLAN OF PORT _OF SEMARANG, PLAN-"C"-
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7-3-2

Alternative PLAN-A for Long Term Development Program

- The basic concept of the Alfernative PLAN-A is given below.

)

(2)

)

(4)

(5)

Utitizing the shoaling characteristic of thé coast in and around the porl of Semarang,
the foreign trade wharf having deep sea géneral cargo berths was planned to extend as
far offshore as possible. The foreign trade wharf would be constructed adjacent lo
the existing Coaster Harbour and in the shaltow water area in the form of a finger-lype

pier with mud oblained by dredging of the access channel, basins, etc. dursing the
consinciion. ‘

The reclantated fand located neasly at the center of the whole project would be
included in the Usgent Improvement Plan with the width of 900m as initially
designed, and ithe arrangzment of beiths atong the wharl would not be made before the
demand for transportation in the fulure and {rend of the technical innovation in the
shipping were grasped. :

The foreign trade wharl would be constructed next to the existing Coaster Harbour
and extended and improved successively toward east along the east coast.

As an area 1o be expanded after 2000 A.D., the areas inside of the North Breakwater
angd the Fast Groin beyond the east end wharf would be assigned.

The water area of a width of 100 m covered by the West Breakwater on the west side
of lhe Acoess Channel would be planned as a channel for small boats (o insure safely

© - for navigation of the vessels.

()

(7N

The foremost end of the first wharf to be efected in the Usgent Tmprovement Program
would be used for mooring of smaller vessels and as a bunker oit {erminal for the lime
being, bet a width of 370 m al the foremost end would be secured so that the pier
would be usable asa - 10 m 1wo berths when expansion was required in the future.

A fishing port would be pianned along the coast on the west side of the base of the

-West Breakwaler.

.The planaed scales of the major port facilitics under PLAN-A are as'given below. -

(3) -10 m wharves, 17 berths (Tolal exténsion of the whari, 3,085 m)}-

\st Pier S Besths (Extension, 865 m).
Designed for 15,000 DAW.T class ships.
ncluding 3 berths {(Extension, 495 m) planned as -9 m wharf until
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1980 and as -10 m wharf theseafter. . g

The top of this pier will be uséd as bunkes ol beith (200 m) and port
service vessels's berth (170 m).

2nd Pier 10 Berths (Extension, 1,850 m).
T Designed for 15,000 D.W.T class ships.
Calcufated as not excavating the Basin-1H.

3sd Pier 2 Beiths (Extension, 370 m).
Designed for 15,000 D.W.T class ships.
Whatl béyond . the Basins-il and I -were planned as lhe mOonng
" facilities for small boals and government vessels. -

"~ (b) Bieakwaters — Total extension, 3,550 m.
West Breakwater — Extension, 1 9501, and
Norih Breakwaler — Extension, 1,600 m.
(<) OGroin
Fast Groin — Extension, 1,700 m.
(d4) Access Channel
-Width, 200 in; waler depth, -10m. : -
Provided, in the Short Term Development Program up 1o 1985, the width is 150
m and the water depth is -10 m.
7-4 Maintenance of Access Channel
7-4-1 Present Situation of Sillation
Gradual shoaling spreads widely in front of the posl of Semarang and mainterance
dredging is continuously performed thee presently (o mainlain the access channel at a
depth of minimum S m. Using trailing hoppet suction type dredgers - the dredging is being
performed over SO m channel width for an acea from the tip of the breakwater lo the

entrance of the innér harbour anchorage and over 60 m channel width for an offshore area
beyond the tip of the west bseakwater.,

On the other hand, for Jdredging of inner hatbour, iwo buckel type dregers are used,
and annual maintenance dregding of aboul 100,000 m? is being peiformed there. Amount
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of yearly maintenance dreging for both inner harbour and channel witl amount to approxi-
mately 400,008 m*.

The access channel is silted mainly in the snorthwest monsoon season. The
echo-sounder actually records the water depth 0.5 to 1.0 m shallower than that sounded by
a lead and also shows different values depending upon the time elapsed after silted sediment.
Judging from the present maintenance dredging, the following anal)';si's can be made:

Siltation of access channed in the present port of Semarang is assumed to be separated
into two different conditions with the tip of the west breakwaler as a dividing point. Access
channel and submarine topography on the longitudinal sectiens \vhich are separated along
the channel and at a distance of 300 m 6 (thé east of and to the west of the channel are
named section 1§, {1-11 and H1-HI r'espec_tivcl}’-fiﬁe longitudinal slope of the sea boltom is
1/400 and is uniform from seashor’_e to near the beach, and bar and irough featured by wave
breaking are not seen. This is probably befai;use its botlom material is silt and wave
atlenualion is remarkable due to gr-.idual shoaling of sea bed calsing no appareal wave
breaking and also because waves are inregular causing no fixing of wave breaking point. At
the section 200 m to the west of the chanpel, the bollom is | m degper uniformly for a
certain disfance than the boltom on the east side of the channel. Presently, the channel
seems {0 be located at the west ¢nd of an atea which is under the influsnce of the East
Canal. It is considered that the water :deplh change.s filtle with season and is almost siable.

Reftecting the siltation and dredgmg which have been repeated, variation in wates
depth is vesy outstanding atong the access channel (Refes to Appendix). The infltuenced
area is exlending about 1,200 meters from the tip of the wesl break-water to offshose and
to beach side respectively. The extent of siltation on the seashore side coincides with the
extent of dredging, or unshelfered area by the breakwater. On the other hand, the water
area sheltered by the breakwalesr on the shore side is within the sheltered area by the west
breakwater, but sheltering efiect of the east breakwater \{'hich has a low crown due o ils
sinking is scarecely expectable. Siltation in this area is probably caused by long hours of
suspension of ity [loating mud with low terminal fa!!:'ing velocily nriding on the
counter-clockwise carrent in relatively calm area, also by going in and out of suspended

malenals through the mouth of port and also by hfhng of botlom materials by saltmg of
\essels : '

(‘ross-seclions'laken al the tip of the east breakwates, the tip of the west breakwates
and its 200 m offshore are respeclively called séchéms A=A, B-B and C-C, and shown in Figs.
7-5, 1-6 (Reler also to Appendix). Fig. 7-5 indicates that the stope on the west side of access
channel is sheltered by the west breakwater and its grade of s‘lope is 1/10, while the slope on
the east side is gentle with a 1/20 grade as iame as lhal ol‘&-.hon B-B.

Fig. 7-7 indicates conditions of siltation in the channl. Siltation is considered to be
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most active during the nosthwest monsoon, but dredging working is generatly very difficult

due 1o rough weather. Thus, the maximum depth is ceeated by dredging alter passage of the
notlhwest monsoon stason.

Since the water depth of 5.75 m in June 1973 is reduced to 3.39 min July 1974 in the
seclion A-A, the yearly means speed of sittation is given by:

(5.75 - 3.39) x 12 mos/13 mos. = 2.18 mjyear :

In seclion B-B, change in water depth from June 1973 to March 1974 given is similarly
by:

(5.30-3.25) x 12 mo0s.f9 mos. = 2.74 mfyear

7-4-2  Field Survey for Siltation Analysis

In fegard Lo the hydrologicat phénomena in the port of Semésang and its vicinity, there
is no other data than 1hose sumveyed by Gadjah ‘Mada- University described befose.
Therefore, various types of wide survey should be eonducted lurther from aoWw on inorder
to perform the delailed design for the port structures. ‘ ) ;

The field survey made this time was conducted in a mild wave season and in neap tidal
peried so that it would not be proper to directly relate the survey resulls with the situation
analysis.  Bul fechnology transfer in the arca of hydrological observation and survey for
siltation has been conducted quickly and efféctively so that it is expectled thal pesiodic
obsenvation including northwest monseon season and spring tide period are 10 be conducled
by technicat sfafl of Diréctorate Genesal of Sea Communicalions and ADPEL eof the port

for rapid progsess in Tufure in the area of analyses of hydrological phenomena including
siltation.

. The hydrological survey fos the port of Scmarang by our susvey team was conducted
from August 3% 1977 to Seplember 6, 1977 for the items shown below. The localions
where measurements were taken are shown in Appeadix.

1} 25 hours conlinuous obseivation:
Items; cumrent direclion, velocily, densily of sea water, water temperatare and
- concentration of suspended materials
Interval; - One hour I ‘
© Water depths; -1 m, 4 m and 7 m below water surfade, but 7 mx depth only for
measwsement of concentration of suspended materials
Measitring instruments: CMIl type cumrent velocily and direction meler, Aka-

numa-lype hydromeler, bar thermometer, water boltles
Location: Point A
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2)  Auxiliary observation
Ienmis; : Same as 1)
Intesval;  Every 30 minutes shilting among 3 points
Wates depths; 1 m and 2 m below water surface
Measuring instruments;  Same as 1)
Location: BI,B2and B3

3) Sampling of boftom materials
Locations: 6 points in each measusingline of C,Dand E
Instruments; SK type soil sampler

The lide in this survey pesiod was in the neap lide of strictly regular semidiurnal tide
with tidal range of approximately 0.35 m.

The measured Point A for 25-hour ¢continuous observation was located near the tip of
access channel where future deepening of sea botlom was anlicipaled and was presénily not
considered to be shellered by the breakwater, Auxiliary sumvey points Rl to B3 had wates
depth of about 2.5 m where sea bollom was most turbuleat at the wave breaking poial
dunng rough weather or slightly offshore.

Point Bt is at the tip of the present west breakwaler, and Points B2 and B3 are
respectively at the front of East Canal and West Canal where effects of rivers will possibly be
secn durning rainy season. Measuring bines C, D and E where bottom materials were sampled,
are in the lines exteaded offshore from East and West Canals and the port. Measuning Points
1 to 6 were so choosen thal a dilfezence of 2.5 m in water depth would be provided
beiween adjzcent points wheie litoral drift was assumed to occor by waves and currents.

At Point A, water temperalure and concentration of sall are almost unifonn lrom the
sea surface (o 1he sea boltom. Daily change in water émperature, high during day and low
in dawn, is noticed but difference in temperature belween d:;)'s is very small with average of
1°C {Refer to Appendix).

Since the specific gravity of sea water generally varies depending upon the atmospheric
temperature, the specilic gravily conweited (o a valoe corresponding  to' standard
temperature of 15°C isshown in the figure in reference to compare with salt concentsations
in various locations in the world (Reler to Appendix). If the standard specific gravity is
constant, it means that salt concentsation is in balance as a whele befween fresh waler
supplied from outside and water lost by evaporation from sea surface. The standard specific
gravity is gradually incréased dusing September 15t and 2nd and this will offer a very fism
basis for making a conclusion of presence of sea water exchange with period of longes than
one day. '
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On the other hand, by comparing the values observed at Points B1, B2 and 83 (o those
at Point A, the atmospheric temperature is about 1°C higher and salt content is slighlly
lowes there (Réfer to Appendix). This can be c¢onsidered as a resull of diffefence in heat
exchange due to differcnce in water depth. Bul standard specific gravity (Scpt. 3) is to be
rathes connécted to gradually incicasing specific gravity at Point A so that it will be more
natural (o consider that this is caused by the 1low of sea water with period of several days.

Maximum velocity al Point A is 0.2 m/sec and predominant current direction is N -
NNE on thé surface and SE at the bottom. Permanent curfent is in NNE difection with a
velocity of 4 to 6 emfsec. Time of this sunvey was al the end of southé¢asl nonsson and sea
currenl 10 the wesf was stitl predominant offshore so that this cugrent in reverse to main
current probablj' occured at the front of the port of Semarang due Lo its lopographically
concaved ¢oast line. '

On the contrary, the maximum velocity at Points Bi, B2 and B3 are 0.25 nifsec, and
the currént fows in east-west direction in parallel to the coastal line in very close
relationship with tide. It flows to east during the falling tide and to west during the rising
tide, and this difference is vesy clearly noticed. (Refer to Appendix). Assuning from these
measured valués, the tidal cumrent dusing the spring lide will have a velocity reaching almost
1o a maximum of 0.5 m/scc.

" The concenteation of suspended materials is 200 gfm?® near the bottom of Point A and
almost® constant al all {imes indicaling less influence of the lidal current (Refes to
Appendix). On the other hand, the concenlralion of suspended materials at Points B1, B2
and B3 is widely varying a valué of ranging from 30 t6 280 gfm?®.

The concentralion of suspended materials scasecely differs at the suiface and the
bottom. Bul muddy water supplicd from canals is in contact with the sca water with an
appareat line therchetween and the concentration of suspended materials in the muddy
water area is considered to be very high. - : ]

© Analysis results of boltom materials are shown in' Appendix. Weight of each sample is

30 2 but calculation of water content was unpractical because 6f mixture of nearby water
during sampling.

As regards the téend of bottom materials, the sand content is very small with less than
5% 3l many measuring points, but in ceitain afess it reaches over S0%%. Sil{'is dominant at
the front of the port of Semarang but it should be noled thal many places at the front of
¥as1 and West Canals are deposited with tand discharged fcom canals during a 1ood.

The grading analysis was made using hydromeles, which indicates lasger gain size than

that detesmined by visval and tactile judgement, mainly because of the aggromeration of
soil,
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7-4-3  Estimation of Siliation in Future

After the execution of future port project containing the Urpent Improvement
Program in the porl of Semarang, situation of siltation will naturally changed. Forecasting
of (his new situation is possible by solving many present problems which are to be analyzed
from now on_ The estimation of fulure siftation witl be discussed here with a few comments
on its technical difficulty. '

- Since the siltation is a resull of suspension and sedimentation of material carried by
kinelic encrgy. of wave and current, wave conditions and properties of suspended sediment
must be clarfied fiyst continuously performing observation and sunvey from now on.

Now, the critical velocity of movement will vary depending upon the size of bollom
maferils and walér current, and especially the critical velocily of movement of fine grains
smaller than sill is governed by the degree of progress of its consolidation which has been
made up (o now (_R_efer to Appendix). Here, 1ot read 0.16 mfsee for critical velocily of.
movement of bottom malerials for the convenience.

Wave  heightl at shallow sea arca, maximum velocily in the sea bollom and mass
transport velocily for the wave with 2.0 m wave height and 6.0 se¢ period are indicated in
Appeadix. The wave height begins to gradually decrease after 25 m water depth and reaches
fo a maximum al wave breaking point but for the practical pusposes it can be considered as
constant.. On he other hand, velocity al the boltom of the sea will mcrease simply and
rapidly, The critical velocily of 0.16 mfsec will occur at the water depih of 21 my; and
botiom materials are vibrated at the period of wave where water is shallower than 21 m_ The
mass fransport velocity is a velocity of a whole mass of water moving toward shore resuliing
conlinuous movement of the boltom material.

Wave with NW direction will have angle of wave breaking of -12” (an angle belween
depth contour and wave crest) at the water depth of 2.5 m, causing longshore current with
0.35 mfsec mean current speed of breaker zone to ocour. When the breakwater is extended,
the current toward offshore along the breakwater will change so that longshore cursent
speed near the breakwaler will be slightly aflected.

When both east and west breakwaters are construcled in fulure, coming in :Iand out of
sea waler accompanied with changes of tide Tevel in the porl wili be naturally made through
the port mouth. The maxintumm currenl speed as a simple harmonic motion for .the
semidiurnal tide with 0.5 m tidal range is 0.065 m/sec, and moving distance for one period is.
approximately 900 mif widening of width behind the both breakwaterss is ignored; Thus, it:
is considered that intrusion of suspended malesials by the {idal current with maximum
speed within this range from the tip of breakwaler to the inside of the port will occur. - -



It is also considercd that the amount of movement of littoral drift by the wave is
proporiional to square or more of orbital motion velocity of the water particle.

Deriving the maximum velocity Umax of water particle in the range from a point of
3 ) water Jepth at the tip of the present breakwater (o a point of 5.5 m waler depth in the
access channed referring to Appendix, 3 mean value of §.45 mfsec is obfained. In the same
manners, mean value for the range lrom a point of 6 m water depth of front end of future
breakwater to a point of 9m water depth of channel is read out to be Umax = 0.88 mfsec.
Thus, the amount of movement of littoral dsift should be proportional to lllese'Umax_"
(n > 2), but water depih of fulure access channel is planned (o be increased than that of
present channel resulling in increase of ifs relative height to the shatlow water area at both
sides of the access channel so that increase of siltation speed is also anlicipated. In addition,
as a result of an exlension of _lhé breakwater, a higher possibility of speed increase of tidal
current as a niajdr longs.horé cusrent shounld be also noted.

Now, let calculate the amoiint of movemént of littoral drift using n=1 and assuming
that the amount of littoral drift is proporlional to the velocily of water particle
(concenlration of suspended malerials is constant), as indicated below.

By expressing the amount of movement of littoral drift by the sillation speed, the
stltation speed at the presenl access channel is equal to nican value given by (2,18 + 214} =
2 = 2.46 mfyear shown in sections A-A and B-B. Assuming that fulare silting velocity is
propertional to waler patlicle velociiy,

246 x0.88/1.45 = 1.49 mfyear

That is, about 1.5 mfyear can be considered for this value. The kength of channel which
is affected by siltation is approximately 1.5 km from the tip of wesl breakwater {o outer
side of port and, wilhin the port, distance of sea water movement during a divmal tide is

approximately 1 km. Width of channel can be 200 m. Then, the amount of sillation in the
access chaanel is given by

- (1,500 m + 1,600 m) x 200 m x §.5 mfyear = 750,000 m? fyear :
fength width sitting velocity

: - However,” the amount of present maintenance dredging in the post is 2bout 120,000

m* Jyear as shown in Table 7-1 so that aboul 0.8 mfyear of nican siltalion speed ¢an be com-
puted. -

this siltation is considered to be sediment from Senrarang River
and waste matenals from the city of Semerang and port vicinity. However, duve to future in-

. The supply source of
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Table 7-1. - Siltation in Inner Harbour (1974/1973)

_ N B Dredged Si!ting
Place Arca Volume Velocity
- : o m2 m3/ycar m/ycar
Alur dalam 21,000 12,600 _ 0.60
Pintu pelabuhan 10,500 4,988 0.48
Pel:libuhan‘muka " 18,000 5,663 0.48
Turn table 52,500 65,981 1.26
Pelabuhan dal-am I : 6,000 : 6,693 | 1,12
Pelabuhan dalam H 15,000 4,706 0.31
Kali baru 24,000 15,319 0.64
Total , 147,000 118,949 0.8

crease of waler depth in the porl, increase of utilized water area in the port and increased
tushulence by sailing of vessels, the sediment of siltation will inceease in luture over the
value shown above. On the other hand, due to river improvemenlt, ¢ily improvemeal and
pavément constructed for roads in future, anount of supply of sediment of the inside of the
parl will decresse.

Thus, the amount of sedimenl of sillation in the poit in Matuee will remain on the same
fevel as present. B ’

Thus, the amount of siltation in the pori of Semarang in fulure will be

750,000 + 120,000 = 870,000 m® fyear
<hannel “inner harbour annual siltation
or approximalely 900,000 m?* a year.

This amouni of siltation is the valué eslimaled of the conrdition after complelion of the
Urgent Improvement Program according o PLAN A-1.

For the Urgent Improvement Program, there is an allemative PLAN A-2, according o
which consinuction of the North Breakwater and Fast Groin is n6l ¢anied oul in the Urgent
Improvement Program but in the Short Term Program. Further, for the sake of indicaling.
the effects of Nosth Breakwater and Fast Groin more clearly, an uareal plan of dredging the
bain and continuing he maintenance deedging without installing the breakwater and groin
was tested, and the resull is also shown in Table 7-2 aloig with the presént condition of
maintenance dredging.



In the foregoing, it is assumed that the siftation occuss in the access channel only but
this is not cosrect in a stricl sense.

As the basis of calculation in A-§, it is assumed that as there is a tidat change over the
whole water arca within the port, sea water flows in and out dusing a lide through the
opening between the West and Nosth Breakwaters the current entering for about 1 km
atong Lthe aecess clrannel keeping the _Same speed as it is at the opening without expanding
the width in the port. Actually, however, the basin is dredged {o the same depth to that of
the access channel so that the current spreads fanwise in disrega rd_ of the channel and basin,
thus producing siltation in the channel as well as basin. However, the area of siftation of the
channe! will be reduced 1o a range of 1 km or less from the opening, while the basin will be
silted {0 the same exleal. As il is assumed that the amount of sil{ation is defined by the
concentration of suspended sand outside of the porl and the rate of flow ai the opening, the
amount of sillation may be regarded fo be nearly constant if the foregoing “sillation of the
access channel” Is rewritfen as “silfation of the acvess channel and basin.” On the other
hand, the siltation of lh-jc Inner Harbour will not be limited 10 the area of Inner Harbous but
spread to the basin or the area closer to tand in front of the wharf due to river improvement

or pavement of road in the cily, bul the amount of siltation may be Iegai'ded as to be
unchanging

However, in the Urgent Improvement Program according lo the PLAN A-2, the
siltation occurs only in the access channe), and the basin not yet dredged is not silted.

it will be noted that there is Yittle difference in the siltation between PLAN A-1 and A-
A2 for the Usgent Improvement Program, because in A-l, lhe amount of siltation in the
basin is included, white in A-2 the silfation is limited to the access channel alone. As nofed
in Table 7-2, the following eéxamination was made of whether or hol the construclion of

North Breakwater and Fast Groin should be defayed farther and be included in the Long
Term Program. :

The mud silting the basin is fed from the sea bollom _adja&nt to the éasl. Thisarea is
of a water depth of -3~ '~_S m.: and the waves are nol blocked by the West Bréeakwater but
proceed directly to the basin. The velocity of flow of watér particles by the waves is
§.48 mfsec, and the speed of sittation is calculated, as in the fok'cg_oi:_ig case, as

148 mfsec

2.46 mfyear x :
myearx O fsec

= 2.51 mfyéar.

The area of the basin excepl ll'}e whatl stip is about 2.1 ka? . If the siltation oceurs evealy in
this area, the amount of siltation in the basin is 5,300,000 m? fyear as shown in Table 7-2.

The speed of siltation is a fuaction of the concenl_ra_lioh of mud suspended by waves
and velocity of the flow (ocean and tidal curcents). The carrent prevailing in the basing will
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probably be the tidal current, and the mud floated by the waves in the water on the easl
side will spread easily over the whele area of the basin during a ¢ycle of tide.

The foregoing value of estimation is of tsial. The siltation is subject to the influences of
the speed of sedimentation govemned by the extenl of coagilalion of the fleating mud,
change in the condition of Mow of the tidal cusrent duc {o (he Wesl Breakwater, ete. 5o Lhat
it is difficull to cstimate the amount of siltation precisely. Anyway, dredging the basin

without consiructing the North Breakwater is apl to involve a risk of increasing the amount
of mainfenance dredging.

7-$  Plan of Deep Sea General Cargo Wharves

7-5-1 Scale of Wharl

As discussed in detail under Paragraph 64, the projecied volume of foreign trade
cargos for year 2000 A.D. is estimated o be 3 million tens at high projection, of which
roughly 90% (2.67 million tons) is considered as improted products. 1t was forecasted that
of the import products about 707% (1.81 miltion tons) will be industrial materials and

construclion materials and some 207% {470 thousand tons) will be manufacluring products.
On the basis of these projections, it has been envisaged that in planning the foreiga frade
whatf for the year 2000, greater weight should be placed on (he delerminalion of the sizes
and arrangement of the various facililies Lo be inslalled so as lo conviniently handle the
expected bulk and general cargos. Due considesation should also be given to the expected
changes in porl operation, shipping - technologies and othes related aspects and the
possibility of introduction of ¢onlainerization into the scheme.

As indicated in Fig. 7-8, 17 berths of 3,085 m in {otal length and -10m in deplh will
be required (o handle the tofal forecasted foreign trade cargos. For the cargos of 1.96
million tons [0 be handied at low projection, 11 berths of -10 m ia depth will be required.
tn this case, the annual wharl thsoughput is estimated at 185,000 tons or 1,000 tons/m.tear.

7-6 Plan of Regional Harbour Facitities

7-6-1 Configuration and Scale of Whast

As shown under Pasagraph 64, the projected volume of domeslic trade cargos for the
year 2000 is 3.36 million tons at high projection, of which the domestic inbound cargos is
forecasted 1o be aboul 65% (2.18 million tons) and the domestic outbound cargos o be
about 35% (1.18 miltion tons). A breakdown of cargos by categories indicate that
approximaltely 35% comprise induslcial materials, equipment and construction materials,
30% consist of manufacturing products and 30% accounts for fertilizer. 1t can thus be
concluded thal the goods consist mainly of bulk and geaeral cargos.
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Fig. 7-8 Wharf Plan of Long Term Development Program Whaef Length (m)
— Exishing Whorl  New Whorl

Foreign Trade Whorl--ceovovnr- = . - 3,085
pomestic Trode Wharf

Interirsulor Yessef ------- - ] LTID 820
Local Boat - ooiaaanann. =N 660
Salling Yessel--—--- - I | 330

Tetatl 2,780 820

Grond Tatal 2,780 3,905

Shert Term Developmenl Frogrom--..-E
Urgent Improvemenl Progrom——— . ..
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Vessels expected to handle the domestic trade cargos are classified into three types as
follows:

— inferinsular vessels
~ local boals
— sailing vessels

The volume of cargos (o be handled by each Lype for the year 2000 are as described in
Paragraph 6-5, 70’% for inlerinsular vessels, 20% for locat boats and 107% for sailing vessels.
The capacily for each wharf were analyzed based on the expected shate of cargo (o be
handled by cach lype of vessels and the results are complied in Table 7-3. Theréfore
expected scate of wharf will be as follows;

(1) Whatf for Interinsular Vessels

The expected tolal volume of (jargoé to be handled at the inferinsulat whatl at high
projection is estimated to be 2.35 miltion tons. The existing tolal berth length is
1,790 m, however, of which 320m is the Coaster Harbous, 90 m for the Front
Harbour which is under siudy for repair works in 1978 and 1,380 m for the laner
Harbour. Based on Ahe findings, it is apparent that these existing wharves are
insuflicient (o handle the fotal projected cargo. To cover the insufficiency, it is

' reco_mmenﬁgd_ that a new wharf of 690 m in length be construcled and the Front
Harbour be extesided by 130 m. The to1al volume of cargo at low projection, however,
is estimated (o be 1.38 nullion tons, and it is considered that conslruction of new
whasves will n_ol‘be reguired, since the capacity of the existing whanves would be
suflficient to handle these caigos.

Table 73 Volusie of Cargo and Ratio of Dor";iési‘ic Seaborne Traffic by Types of Vessel

Yeas . AR EE T B R R LS B . SR R E 3 . 1600
o Cargo p .\ro‘h_:m_ of P Volaze of Carga Raso \‘o}.;;-:.e of Cargo fega| Vetime ol Cargy Rstio
oo ot edigo - 1. 00% 1,001 et
Fype LOMOt 2 % 4 % . %
Vessel ‘ AtHzh At Atkigh Ak AMES $hebew
pro¥ciion | prejeciion PLoetion | peojyction prog<iion | projeciioa
Iatesinsubin e B i IS T o |
vessel 130 5% 30 m 55 L3 112 601 -2.350 1330 | -3
Liocal St &0 1 20 50 2 176 150 20 LX) 120 0
Sziiizg Vessel 50 23 100 9 3 173 350 20 o ?CO tG
Tot21 Ho 100 0o 353 $50 EE) 1 100 3L¥O 5%y ] 1o
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)

(3)

(1)

1-7

7-7-1

(1
)

Whatt for Local Boals

The expecled volume of cargos to be handfed at high projeclion at the tocal boats
wharf is estimated 1o be 670 thousand tons. The 650 m west side berth of the exisling
Kali Baru wharf including the 470 m quaywall presently being uséd by the fishing
boats can be used for this purpose, hence, it is considered that construétion of new
berths will not be sequired. The required tofal berth length was calculated on the basis
that is annual whasl throughpul 600 fonsfm of cargos. ‘

Whatf for Sailing Vessels

The expected cargos o be handled in this whar! is estimated to be 340 thousand tons
for the year 2000. Based on this projection, a 570 m tong berth is utilizé. However the
exisfing 1,000 m long Kali Baru quaywall at easl side can bé used for this purpose. In
this plan, it has been assunied thatl wharf throughput annual 600 tonsfm of ¢argos.

-Facilities for Fishing Boats

Some 200 fishing boats aré engaged in thé fishing industry of the area and they are
using the West Breakwater ‘as’ their mooring base_: However, a3 parl of the harbour
enirance is being blocked due to this opefation and it is causing problem to ship
enlrance and departure. o SR ' :

Furthermose, the growing needs of marine products of the city of Semarang will
require further increase of fishing boats. ' '

In preparing _"ih_e.:_ deyvelopment plan for the pori of Semarang, the present port facilities
which are inadeq.ua'lelly being utilized must be thoroughly reexamined and the
necessity for basic Rishing port impsovement plan should be fully recognized. The
location for the consiruction of a new fishing post will be on a coastal marsh of Gultside
of the West Breakwater. Plan for the construction of a new fishing port is desctibed in
detail in Chapler 7-S. ' -

Construction Costs and Investment Schedute

Condition of Cost Estimation
The estimation made heric'i‘n are based on 'th.e following :;Ssttﬁ\plions:
Exchange rate: 1U.551.0= Rp. 415 =¥240.

The cstimations are based on the costs of labour and materials a5 of August 1977.
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Allowance for futuse inflation weré excluded,

{3) All estimations do not include import duties, tax and the like.

{4) Local Currency ¢omponent includes sales tax of $ percent.

(3) The céonstruction cosl for approach road is ¢onsidered only for inside of post area,
however, for outside it will be included in the related project.

{6) Construction cost of warchouse, re placemient of Bast Bandiil Canal and donestic frade
whatf are included in the related project cost.

1-7-2  Constriuction Cosis

Construction cosfs al high and low projection for Long Tenn De\elopmenl ngram :
are estimated as shown in Table 7-4 and 7-5.

713  Investment Schedule

Invesiment Schedule of the lotlowing four cases are shown in Table 7-6.
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(1) PLAN-A at high projection include the construction of the following items in the
- Usgent Improvement Program;

— West Breakwater upto a water depth of -6 m
— North Breakwaler
—  Fast Groin

(2) PLAN A-1 is applicable for Low Projection

(3). PLAN A:2 at high projection include the construction of the West Bfeakwater up o a
watér depth of - 5.0 m in the Urgeat Imiprovement Program, the r‘em‘aining- porlion of
the West Breakwater, North Breakwates and Fast Groin will be instatled dunng the
Short Term Development Program.

(4) PLAN A-2 s applicable only for Low Projection.
7-8 Fishing Port
?_—SJ General

Al present lime, the Tlishing boals operating with their lishing base in the port of
Semarang are using 380 meter fong revetment al a section leading to the Kali Baru Canal
near the root of the Wesi Breakwater.

.. The most of the fishing boats ate § to 20 GT ctass and tofal of 160 boafs are registered

in the port but it is reporied that about 200 fishing boals were in operation during a season
suitable for the fishing.

-“As the problems associated with the fishing boals under present circumstances, the
follawing itenis can be pointed out:

(1) . The revelment presently being used by the fishing boats is located just at an entrance
to domestic trade whaif of the port of Semarang resulting in the narfowed access
channel and blocking of sailing of the inconming and oulgoing vessels.

(2) O jelly of Entrance Harbour is located al the opposit side of the basin for fishing
boats. Thus, not only unloading of oil from lankess but also sailing of oulgomg and

inconing of tankers are restricted by these boalts.

(3)- Many crews of the Tishing boals are living on the boals and a danger of fire is in
.- presence due o 1he boats’ location adjacent to the oil jelly.
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(4) Location of moored fishing boals is now facing the passage of sailing vessels leading to'
the peir of Kati Baru so that sailing of the sailing vessels is apt (o bé blocked by the
fishing boals.

(5) Since existing revetment is now being used in a planless manner for mooring the fishing
boats so thal area for fishhandiing and market area are nof arranged.

In originating the master plan for the Semarang Post developmeat, plan of fishing port’
must be re-examined for achieving fishery promotion, and very basic plan for fishing porl
niust be prepared due to the surrounding environnient. In making the basic plan for the
improvement of the fishing port, the following ilems have béen taken intd consideration:

(1) Use of area within the domestic trade wharf of the” port of Semafang must be
discontinued and an area separated from the commedcial pori area must be planned.

(2) Housing of crews of fishing boats and warchousss are presenlly distribuled near the
root of West Breakwater due (o historical backgrounds and pastially havé foiméd
streets. In may be ideal to make a very basic cily planning but such historical and
human background cannot be neglected. Thus, the fishing pord is planned with location
as close as possible (o the root of the West Breakwaler.

(3} The menit of shallow sea area which is one of main features of the 523 area near the
post of Semarang, will be positively ulilized in the plan.

{4): Since dispersion of facilities creates unfocused investmeal sesulting in theé wun-

convenient fishing porl, a very compaét plan with st¢ict functionalism is sought in the
planning. ’

(5) Preparation quaywall for departure and landing quaywail of fishes are partly ¢combined
for both uscd in ordes Lo reduce the investment. : S

(6) Many fishing boals are made of wood with small sizes so that entry o!‘\\a\es or swells:
will be avoided by making proper anangemenl of break\\ ater.

Number of calls made by fishing l}oa:ls al the posl of Semarang was repo:led 3§77
boatsin 1975 and !,3!? boalsm 1976. P

7-83-2 Planned Sizes of Boats : S !
“The sizes of fishing boals registered in the port of Semarang ate 'almost very simitar

with approximately 5§ to 10 GT and total number of registered boals is 160 in 1976.
Forecasting of number of boats and changes of boal sizes in future will be very difficult lo
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make. !lo“‘e\'er; in view of pasl transition of fishing boats in the area being considered,
nomber of fishing boats in future will be increased by imponving the fishing port and by
enforcing appropriate fishery promoting policies but, on the other hand, they will become
targer, be powered and be made of steel in a very rapid pace in order to improve the
operating elficiency.

Main sizes of shing boats presenlly registered and based in the port of Semarang are:

1} Fishing boats with engine: Wooden boat, 6 m wide, 12 to 15 m long
- 2)  Sailing fishing boats: Wooden boat, 4 m wide, 11 16 12 m Jong.

These boats are ma_ibly eng'aging in the cdaslél fishing operation. The numbers ¢6f
registed fishing boats by kind are:

1) Fishing Boals with engine-'(midd'le size) 10 boals
{small size) 40 boats
2)  Saiting fishing boals: 110 boats

Sizes and number of fishing boats calling the poil of Semarang in the year 1985 are
forecasted as indicaled below.

1) Fishing boats with engine: 60 GT class: 2 boats
ST “30 GT class: 15 boals

O 15 GT class: . 63 boals
2) Saiting fishing boats: - 510 10GT ¢lass: 120 boats

.. Total _ 200 boals

‘Standard sizes by ctass of the fishing boat will bé:

Class GT - - . Boat Length ~ Boat Width | Max, Draught
Linm . iam . inm
15 17.0 3.7 1.8
T ek R . . . « ol . $
30 . B 3.3 - 2.0
50 25.0 4.7 2.7

However, in regard o the sizes of fishing boats presently operating near and in the port
of Sematang, the boat length to width raliois 2:1 l'o; boats with enging and '.3:_] for sailing
fishing boals. '
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7-8-3  Selection of the Project Site of Fishing Porf

As stated in the foregoing, the fishing boals aré presently inuse of the butkhead 3t the
base of the Weést Breakwater localed near the port ealiance to land the catches: In-
developing the post of Semarang, #f the fishing boats are allowed to-us¢ this site
conlinuously as they do now, the future development of the poit of Semarang will be
impeded preatly $o that it will be required (0 fetocate the fishing poit site to any other
place.

The Seirarang fishing porl supplies the catches as an imporfant source of proteins to
the city of Semasang and its peripheral area. Thus, if located al a remote place from the
cily of Semarang, it will be difficull to have its fuinclion exhibited fully. -

As a planned site of the nee fishing port, there may be considered a point in the west
side of the existing West Breakwalér as “dl as a p(}ml in the east sidé of the planned Fast
Groin of the porl of Scmamﬂg

When the fishing poil is planned at a point in the west side of the Weslt Breakwater, ils
advantages and disadvantages sel forth in the following.

{1) Mernts of the site plannad in the west
1)  The site is located close to the port facilities used by the fishermen currenily so
that the fishermen will enterfain no sense of incompatibility. Further, shift from
the existing functionat facilitics to the new facilities will involve littte problem.

2) It is also located close the city of Semarang which is the largest area of demand
and along the exiension of the nty road us:ed pnsenlly $0O Ihat them is no need of

pianning the construction of a new road.

3)  With the fishing village in thé background, it is convenient for the fishermen o
" use. Relocation of the dwelling houses is not fequired.

4y The e\lslmg West Breakwahr is usab!c uononw:ally as a bulihmd for ihe
planncd iste of fishing port ‘created by redamaison w ork

5) The location do<s not at all impedé the dcvelopmcnl of the cominercial port in
the future.

{2) Demerits of the site planned in the west

1} The iishing port is planned in 2 direclion in which largest waves are coming so
that instaltation of a breakwater is required.
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2)

The fishing boats going to the field in the east for fishing will have to cross the
access channed of the port of Semarang.

With the fishing porl planned in tha east side of the East Groin, its merifs and demerits

may be summarized as given below, provided for convenience of the comparison with the

site of plan in the west, merits and demerils equally applicable are omitted, and those which
are differcat are listed.

(1) Merits of the site of planin the easl

2)

1)

2)

It is enabled (o separate the fishing port from hé commercial porl nearly
completely.

The fishing port is protected from the large waves by the breakwatesr of the

comméscial porl so that the Stak‘ of the break“atel of hshmg poit can be
reduced. : :

Demerits of the site of plan in the east

)

2)

4)

The _'Seasho'n: at the site of plan comprises fish yonds 3.nd salt fields so thal not .
only the fishing port bul the fishing vitlage or dwelling area will have to be !
developed with a large scale of reclamation executed.

s requned to construci an access road in a lenglh of 4 km to connecl the -
planned <|le to the main road of the city.

Pm\‘;ar and water supply facititics will also have to be installed newly oves the
fength of 4 k.

The [ishermien must have their d\\clling houses mm"ed to the vicinily of the
planned sile, but actually this séems fo be very dillicuft. This will nol be resolved

by the administrative guidance alonc and 2 Yarge amount of compensation witl be
required.

Not only the lishermen but a number of puop!e tompnsmg (hox living on fishing
aclivitics and engaged in processing, transporl and sales of the calches will have to
move, a_nd 16 have such movement realized in a redatively short perod may cause

a social unrest.

From the foregomg resull of analysis, it is comluded that the pomt in the west side of
the'existing West Breakwaler is prefesable as lln SI(L ‘of plan of lhe néw fishing porl. '
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One of the demerits of the west point, that is, location on the fargest wave coming side,
docs not constitule a fatal shortcoming in that the prospecied waves are decpwater waves
with not so large a height as 2 i and that the scheduled point of construction of the

breakwatet is not of a great waler depth but onfy -3m $o that the bréakwaler ¢an b
planned in not so Yarge a scale. :

Provided, the fishing boats going to the fishing field on the east sidé will have {o cross
the ship coutse, but this should be handled by the port management te-.hnotogy, which will
be conducted by the port administrater.

7-8-4 Planned Scates of Facitities

(1) Quaywalt for landing fishes and fish-handbing facilities

Area for fish-handling and quaywall for Janding calch of fishes should be located as
close as possible in order 1o make the mioving of catch of fish to 2 minimum within the
base. The facilities réquired for the Tishing boats forecasted for the year 1985 ¢an be
estimafed as descnibed hereinafter.

(1) Number | Catch of | Number of | (2) Actualiy | (3) Actually] (4) Number |
Size of Boats | ‘of goats Fish per { uses of Required |Utilized of Berths
‘ Day Quaywall | - Length Facility
|} perbDay j Length
GT t : m m berths
5-10 120 60 4 150 180 2
is 63 126 3 210 220 13
30 15 150 2 188 200 8
60 2 10 1 60 60 2
Total - 3761 638 m 660m .| - 33 berths
Notz: b The keagth of beath for fishing boat is indicated as follows:

5+ 10GY -6 m {stem mooring)
BT 10 m (stera mooring)
3067 e 25 m(beathing)

" GT 30 m (berthing)

2. Catch of fish pers boats by one day is estimated;

5-10GY 051
1s¢T . 21

3Gt L 10 1
OGY - . - 0

3. Number of Uses of Quaywall per Pay is determined by possiblz hours of use of quaywall and
mean fime requiréd for landing calch of ﬁsh per boal,

4.2 hours Is assuond a3 hours of quz)mal! ushge and 10 minutes is uwd as hme n:quned for
landing cateh of fish per baat with 5 1o YOGT class.
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- Standard value ©f berth length for Nishing boats for mooring them alongside the
quaywall are catcutated and indicated below.

S _

Sizes of Fishing Boat Berth Length | Water Depth of Berth
516 0 GT ' 15 m 1.5 m
15 GT 20 2.0
30 25 : 2.5
L 60 30 3.0

Previously calculated (2) Aétually Required Length is examinéd using vatues shown
above and (3) Actually Utilized Quéy\\all Length is derived from the resulls. That is, re-
quired quay Iength is 660 m, and 33 berths for fishing boals from 5 o 60 GT are planned.
Separating the quayv. all For Ianding catch of fish from departure-preparation quaywall may
be desirable in actual use but in view of economic consideration quaywal_l m_ll be p}anned
for common use providing space for each class of boat size.

Most of amll boats of $ 1o 10 GT class are generally moored perpendicular to quaywall
in an agea sunounded by quaywall and breakwater so that a considerable allowance for the
use space ¢an be expecled in the port, For insfance, il boats are moored at atl extension of
quaywall and inside of breakwates whére entry of waves is prevented, total of 207 fishing
boals can be moored at the same time 35 indicaled below.

5 16 10 GT class: W 120 boats (perpendicular mooring at year '
side of breakwater partially in two
_ rows)
5 GT class: 63
" 30GT class: 16
60 GT class: 3
TForal - - 207 boats

788 Facilities Avrangement
(1) Breakwaler
To cope w slh waves e\pected dunng west nionsoon season, 300 meter long Noith

Breal.u aler is p!am'ed in pamﬂel with <horehne and this will be connected to base root
" of cuslmg West Breakwater of the po:l of Semarang For the use of fishing boats
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2)

oulgoing for fishing operation along east coast, fength of 100 of existing West
Breakwater of the port of Semarang wilt be removed and vsed as port mouth for the
Fishery Post.

West entsance of Fisﬁe}'y Port is provided to the west of the North Breakwaler and

100 m Jong West Breakwater is established {o cover the inner basin and fo pmient the

entesing of waves. Mooring rings will be provided inside of the brea)cx»aler for mooring
of fishery boals

[Fish-handling area

Asea required for fish-handling can be obtained from the Table shown bel oW,

3)

(1)

et o] 20| s can [ et e | e e
L poats | OF Fshper DAy o ided Fish ' | Rish with Rotatory Use
boat t ® m2 (in) m2
$- 101 | 120 60 5,000 2 2,500
s | es s 6,300 ] 2 3,150
30 ) s | 10 1,85 | s 1,250
60 2 40 ] so0 o R - 333
“Total 200 aze | 13,675 | 7033

Quaywalls and Basin
i

- 3 mr quaywall with length of 700 m is plansied mlh a shape sunoundmg lhe basin at
the center.

Water depth of - 3 m is planned (or basin and ifs area planned is about 10 ha.

Wha area

Area for fishing potl o be used for hundling unloade;i‘ﬁ's'h and olﬁér bi.ir;')oses':i's‘
planned for the area of 14 ha which can be made available by reglamahon \\ork ol“
preseat shallow water area with | 1o 2 m water depth. )

.;\rea ol‘ h:mdlmg unloaded fish |s Io-.ated bthmd lhe apron ol’ lhe quayw 1 mlh toad

connecliig to m) sln.els onm- lrans:l sheds and \\e;ghmg slanon w :II be localed in
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the w harf arca and open storage, fve producing plani cold storage and warchouses will
placed behmd this area. It is desired to have fish-box manufaclunng I'aclory and
fish-box slockmg area in the nearby location.

Aca r-.-e'-;ui'red‘for haﬁdling unioaded fish to meet the ﬂduireménts of planned number
cof ﬁshmg boats and planned calch of lish is 1.4 ha bul this can be reduced to 0.7 ha if
specd of handhng rolation can be increased by mechanization.

(5) Other Facifilies

Rebaiﬁhg silops related to minor repaie of boats and mantenance of engjﬁes, dry yard
for fishing nets, storages for fishing tools and other warchouses should also be tocated
behind the fish cargo handling area. In addluon, to mect the demand of smooth fuel
supply as powered boats increase, land for installation of fuel supply I‘acnlmes and
associated oil tanks must also be included in the plan.

79 Qil Terminal an& Oit Bérth

. Pelroleum products are now being handled by oil jeily at Entsance Harbour and oil
ferminal cona[irising floating ponltoon installed adjacent to Lhe oil jetty facing Coaster
Harbour, and oil sea berth focated oulside of the port.

Bunke:iné ‘is'majnly petfermed by oil barges but oit supply to large' vessels staying at
offshore anchorage is rarely requested and is made mainly (o smatl boats with engine, focal
boats and in!erins_ulaf vessels.

"I ordéf 1o iespond 16 Muture indrease of oil demaird in the sérvice area of the port of
Semarang, present oit terminat i m lhe port is lmpmpu and absolutely new oil ferminal and
oil bcnh musl be planned ' :

On ihe other hand, present oil tesminal located at entrance of domestic trade wharf
should be; as il seems, selocated as quick as possible in order to assure the safely for sailing
of vedsels, to prevenl port fice and to proevent the water from being polluted by the oil.

Amounl of pelrolesm products which are forecasted for the year of 2000 A D. being
hiandled in the porl of Semarang is 9.7 million tons. Since Déeep Sea General Cargo Besth in
ihe port of Semarang will be dew!op;d at the eastern coastal site which is cornected to the
eushng Coasler llarbom cenler of g_r.mly of the port will be duﬂed to No2 Pier af easl
side of \o ] P:er S0 lhal locaimg lhe oal lemunal mlh:n the deep sea general cargo berths
ton:red \\ ith bnak\\ alefs w ﬂl creale some pmblems in p]anmng

I 'tiihsi'(!é'faiioh' of ﬁllun_a of the p_c;r'l:bl' Semarang together with the lendency of

-165-



increase i sizes of mlennsu!ar tankers, present 503 béilh “should be extended and
strengthened and this should be used as oil berth for the po:! of Semarang in the plannmg

This sea berth should be connected 10 stock yard of oil distsibution center in the
suburbs of the cily of Semarang behmd the port with several oil pipe lines, and in a ‘same
manner pipe lines should be extended from sea berth to the stock 6it tank of the thermal
power station for supplying the oil.

On the other hand, number of vessels calling the port of Semarang wilt be r‘é[‘sidly
increased and demand for bunkering within the port of Semarang will be mc:eased To meel
with this, the foltowing two methods can be considered: : ‘

(1) To provide plpe tines lo ‘ot distribution centes in the suburbs of the c:ly of Semarang
and (6 Piek, and (o supply oil fmm the secondary oil tanks to vessels.

(2) To provide oil berth at the pier of the port of Semarang, receive the bunker oil to store
it in the tanks and supply the oil to vessels when required. | T

In the l_ong Terni Dévelopment Prog;am oil tefminal and oil berth are planaed under
the foltowing considezations:

(1) Ol besth as oit recenmg fauhlles for general o0il demand will not be provided within
the por(

(2) Present sea berth will be extended and steengthened as petroleum receiving facifities.

(3) A distance of 100 m f(rom east end of front side of foreign trade_ Pier No.l is
determined as oil berth for handling oil for bunkering, and properly scaled oil storage
facitities should be established at the front end of the No.} Pier. In osder to maintain a
stable oil supply system, ilis desired to connect this il storage Facililies lo oit tanks in
the oil distribution center in subnrbs of the city of Semarang with oil pipe lines. .

(4) Oil supply by barges (0 the vessels should be considered &s basic method, and oil
should be supplied to oil barges from oil storage facilities al he front end of No.1-
Pier.

{($) Oit handling facilities such as oil jéttly in Enfrance Harbour should be removed.

 Present pipe line lmahon tonnethne fmm offshore séa bellh \ulh lhe ol distsibuiion’
center, will be mdud d in the p!:m for lO“S[mlilOH of foreag,n trade \\halr acces.s channel:
and anchorage of the Long Term Dewlopment Prog.ram of the po:l of Semalang Alter
completion of Shoil Tesm Dwe!opmént Program projec ted for the year of i985 loéation of
installation and reloc almg of the pipe lines should be mm\ed while suba‘quenl
improve ment p’lan for the port of Semaram’, is bemg pre par-:d
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~ CHAPTER 8
SHOR'T THRM DEVELOPMENT PROGRAM

81 C‘enera! -

The Short Term De\;elophlenl Pr"og}am covers up to 1985 and c’drtesponds: to the first
stage of the Long Tesm Development Program mentioned in Chapter 7.

The important part of the above-mentioned program, which must urgently be
¢ompleted up lo 1980, is called the Urgent linpeovenient Program.

The amount of cargo to be handled at the port of Senarang was 808 théusand tons in
1976, excluding 6il to be handled by PERTAMINA. This amount of cargos in the case of
high projection is expecteéd to inciease to 1.11 mifllion tons in 1980, and 1.73 million tons in
1985.

To met the increas?r‘ng amount of cargos (0 be handled, -10 m \\hatf with six berths,
n:mgahon channel and anchorage 1@ m in depth and a breakw ater must be cons{ructed by
1935. Out of these facilities, the Utgen! Improvement Program lncludes -10'm wharf with

theee berths, navigation channel and anchorage of 9 m in depth and mmsmum exlensnon of
breakwaler,

- The reason why the number of berth with 10 m wharl seems large when compared
wnlh the total number of berth required for lhe Short Term I)e\elopment Ptogjam is to
improve the off- shore cargo handling by barges to the ditect handhng along side the wharf.

Concemmg the l‘aﬂhhes for the domeshc cargo handlmg, as !he resu!t of biinging the
off-shote cargo handling by baiges to the direct ca;go handhng alongside the wharl‘ the
wharf presently used by barges will becone ldle and lhus the conslrudton of new whatf or
drastic improvement of existing wharf for the domestic cargo handling will nol be required.

82 f’_lanol‘ l')é‘ep Sea General Cargo f\'h_z_uf _
821 Scale of Whar

As stated in Paragraph 64, it is forecasteéd that 570 thousand tons of the foreign trade
cargos handled in 1976 in the port of Semarang wilt be increased to 870 thousand tons in
1985. 740 thousand tons of t_hes'q catgas or gbout 35% of tlic total will be imported goods
and about 507% of the goods (350 thousand) will account for industrial malesials, equipment
and construclion materials, about 30% (200 thousand) for manwfacturing products and
aboul 16% (120 thousand) fot food crops. In the category of expost cargos, about 60%% of
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the total (80 thousand) will account for l‘ood and esfate crops.

fn order to handle these cargos, the Long Term Development Program {(target year:

2000) should be prepared. For the Shost Tesm Development Prograni, however, wheireby
the targel year is 1985, 6 berths of -}0 m in depth for 15,000 DW.T class vVessels ‘and
mooring facitities (1,050 m leng) as shown in Fig. 8-1 must be planned.

For the volume of cargos, al low projection, $ berths of 10 m in depth wil) be

equired.

The wharf throughput uséd in this plan is 900 tonsfm-year. Wharves will be on the

same alignment with pile supporled struciure.

822 Wha Facilities

(1) ‘Fransit Sheds, Warchouses and Dock Road

3]

(3

The apron, {ransit ‘shed and'warehoud: asé as indicated in Fig. 8-2. The aréas of the
transit shed and warehouse are eshmated o be 29 200 l‘n' and 19,200 ni? respeclively.
The porl service vessel berth and the bunker berth will ba tocated at the comer west
and east respectively of Pier No: 1. The (}perahon Terminal will be located at the back
of the bunker berih. '

As indicated in Fig' 8-2, the main dock road will have 4 lanes and the centér line
sepazaled by the medium bell. Its width is 20 m and the branch roads are 15 m.

The main road wili be connected to the existing Coaster Harbour and the wharves as
shown in Fig. 8-2. The branch roads are ananged in the shape of ribs and will bé linked
to the main soad for efiicient use. Auxiliary roads are pronded behind the lransal shed
for cargo transport com*emem:e- : : :

The open storage arcas are located at the front of Pier No.} on both sides of the
warchouse. The fofal area of the {wo open §toragé areas is 25,000 m2 . Installation of
dock railroad is nol envisaged.

Adninistration Building

Admnmslrahon bmldmg and (‘ustom Oflice area aré as shown in Fig. 8-2.-The total

ftoor area is 1,500 m?. Various gmémmenlal bodies and ofncts !‘or various firms will
be tocated in thls atea '

Water, Oil and Powet Supplies
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Fig. 8-1 Wharf Plan of Short Term Development Program Wroel  Length{m)
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Fig. §2 - Plan of Whai Facilities —
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Water supply 1o vessels and port facililies within the wharf will be independenil}
provided by deep wells within the pord site. Pipe lines, pressuse-regulating lanks and
hydrantswitl be provided. Iydrants for supplying water to vessels will be prondcd at the
new beith for (he foreign (rade wharf, but new pipe line will not be installed to the
existing domestic trade wharf, water boats witl be utifized instead. _

Al present, fuel supplying for vessels is being made by bunker barges. Fhe oif jelty is
located at the front end of the central pier facing the Harbour Entrance. Howevér, the
existing oil jelly is adjacent to the access channel so that relocation of this oil jetty is
required fo assuse the safe access of vessels. Safely sneasures should be miade and
implemented unti! the Urgent Improvement Program for 1980 is completed. In the
Short Term Devel()pmen[ Program, an oil jelly should be provided at the head of Pier

No.l as soon as posssblc and ol supply {o sessels should be made by bunker barges
uhhzmg ihls o;l Jeily '

Eleetric pmur mlhm the po:l site should be !aken dlredly from the new elecksic
power s!alnon (P.L F.U) undes construction.’ :

83 Pl:_m of Regional Harbour Facilities
8-3-1 ‘Scale of Whart!

The total domestic trade cargos at hum pmJechon in 1985 is eshmaled to be 860
thousand tons. Domxshc inbound cargos will be about 73% (630- thousand tons) of the
total projection and a major of the cargos will be ferlilizer and construclion materials
amounting to about 90% (570-thousand fons) of all domestic mbOund cargos. Of the
domestic oulbound cargos, about 907% of the total projeciion (200 thousand tons) will be
manufacturing products.

For handting these cargos approximately 1,556 m fong of whasf will be required, bul it
is considered that this can be fully obtained by makmg mmor modnhé_:_'i'lions of the existing
facilities. Handling cargos al the low projection is up (6 740 thousand tons. This is showing
that required tanding line will be satisfied with apbfﬁxima!ely 11,330 m long. For assusing
smooth operalion of the pord, the lypes and usage of facitities should be considered for each
Iype of vessed. The shares of Qo:(' cazgos handled by type of vessels are 6074 for inferinsular
vessels, 20°% for local boals and 200% for sailing vessels in 1935.

(1) Whatf for Interinsular Vessels
The cargo to be handied in this wharf at high projection is -.‘shmaled Io be ‘?-20

thousand tons, and the overalt wharf length required is §70 n lndudmg lhe e\nshng
320 m Coaster Hatbout, 90 m Front Hatbour and 460 m lnner Narbour. Yhe wharf
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)

3)

throughput for the Coaster Harbour and Front Harbour is 700 ton/m*yéar. Common
use of the existing Inner Harbour with the focal boats is considered in the planning.

“The whasf throughput in the Insier Harbour is 500 tonfm-year. The volume of cargos

to be handled at each whaif are estimated as follows:

Coaster Harbous: 320 m
T 'y = 281, t
FFront Harbour: 'SN)mi % 700 ¢/m )éar 8 000 ons
. Inner Harbour: 460 mv x - S00 t/mi- year = 230,000 tons
: {160,000}
Fotal 521,000 tons
(447,000)

The parenthesés shows the volume of cargos at low projection.

Whaif for Local Boals

. The cargo 1o be handled by the local boats at high projection is estimated fo be 170

thousand tons. The required wharf kenglth is estimated to be 340 m when the annual
wharf throughput is SO0 tons/m-year. However, the aclual usable wharl length of the
Inner Harbour is 920 m and it is anticipated hat sufficient room is atlainable.

1t

340 m x 500 tfmyear
(300) o
170900 tons

o (150,000)

Annual Capacity.

The parentheses shows the volume of casgos af tow projection.

Wharf for Sailing Vessels -

* The cargo to be handled at this whaef al high projection is projecled o be 170

_ thousand {ons. Of the existing 1,000 m long Kali Baru quaywall, 340 m porlion can be
wiilized for this purpose. - - . - . 1T :

30 m x 500 e year |
(300)

. R 170,000 tons

Lo e (150,600)

Annual Capacitly -

u

il

The parentheses shows the volume of cargos at low projection.
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8-4 Access Channel and Basin

Access Channel and basin provided by Lhe Short Term Development Program are
adjusted to the -10 m wharf with six berth (thrée berths are arfanged by the Urgent
Improvement Program and the other three are provided by the Short Term Development
Program), so that their planned water depth is also -10m.

Of the Access Channel h&annéd for 200 m width in the Long Teim Development
Program projected for the year of 2000, the Access Chaninel planned for the Shott Tenn
Development Program projected for the year of 1985 will have a required minimum width
of 150 m to maintain the economy of the investmenl.

The direclion of incoming vessels in relation with the channel is approximately normal
{o the contour line. '

Fhis means that the vessels musl approach with incoming direction that is fifteen
degrees shifted to west from incoming direction for existing channel. '

" This channel is bianclied near the porl enlrancé wher¢ the depth 6f water is -6 m and
one runs along west breakwatet 16 the -10m whail with three berths at the west side of new
pier. And other one goés to new slip at east sidé for connection.

Direction of the enteance of the Access Channel is determined by considering easiness
of approach of vessels from Java Sea and also considering propes matching with post
extension toward the year of 2000. :

Dusing the period of the Urgent Improvement Program, this channe¢l has a fifteen
degrees bent bul it is a gradual curve so that sailing of vessels will not be affected by this.

The channel going to the slip at the east side of new pier is planned as a linear normal
of the channel. ‘ ' E

Plannied tength of the channcl is about 5.8 km and amounl of siltation to be dredged is
4.9 million m? induding the Usgent Improvement Piogiam: Also thé width of eatrance of
the Access Channet is planned to be 150 m for the Shorl Tesm Development Program.
However, widening of the channel in response (o increase of calling vessels is rather easy
since section o be required for the future widening is only about 1.5 km lohg.

It is planned that small vessels going o existing Inner Harbour are going to sail through

the water area with 10 m width as a sub-chanrel between West Breakwater and main Access
Channel, in order o separate the small vessels feom the main channel as much as possible.

-174-



“The basii planned for the Short Term Development Program has aboul 230-thousand
m? at mooring basin in front of the -10 m whas[ with three berths at the west side of the
new pier, 120-thousand m? of slip at cast side of new pier, and $40-thousand m? of waler
arca belween two branch channiels in the harbour. Total area is 890-thousend m? and
amount of siltation to be dredged is 4.3-million m®. Within the ¢enteal basin asea of 540-
thousand m? a lurning basin with 370-m dianieler is planned for 15,000 D.W.T class vessels
in ordes to assure the safetly for large scale vessels during their tumaing.

For the period of the Urgent Improvement Peogram up to 1980, the basin in front of
the -10 m wharf with three bezth is completely separated from the Access Channel and thus
exlea rodm is provided in the aréa so that luming of vessels is possible in fiont of the wharf:

Thus turning basin is omitted for this period (o provide a maximum effect from a minimum
investmeal, Co : '

- "Cehtral basin in the harbour may still have extra room éven though the lurning basin is
provided. However, rest of the shallow area will be also completely deedged even though
amount of dredging may increase since shatlow arca 1eft over may affect to the safely of the
vessel’s operation. However, buoy berth or anchorage will not be provided within the basin
in the harbour but anchorage outside of the harbour can be utilized when necessary as
presently being done. Together with existing 51 ha of basin, total of 105 ha of basin will be
provided in the harbour after completion of the Shoit Term Development Program.

8-5 Breakwaler
8-5-1 Layout plan

The -10 m foreign trade whar{ planned in the Short Term Devetopment Program has a
total of G berths, and the Access Channel to the wharf is planaed to be -10 mdeep 150 m
wideand 440 mlong - - . - i

In order to prevent the intrusion of waves and swells into the porl dusing the west
monsoon and also the inflow of littoral dnfl into the Access Channel and Basin. It is
necessary to constnict the West Breakwater of 1,900 m in length.

It is planned at a posilion separated for about 100 m from the head of the existing
West Breakwater, swung lor about 5° to the west from the extension of the face line of the
existing West Breakwates and in parallel to the Aécess Channel.

At the opening of 100m, the new breakwater will be exteaded for S0 m with an
interior angle of 120° taken from thé base of the néw breakwater 1o prevent inflow and

sittation of littoral drift theough the opening. The opening is intended to provide a shorteut
for the entiy and exit of smaller vessels.
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Fron the viewpolat of saving the investaient necessary for the incscased extension of
the proposed breakwater, the heid of the breakwater 'will be positioned at a depth of
6.0 m, the prevailing depth of littoral érift; and maintenance dredgmg will be perfom’;ed o
remcne siltation of unprotecled portion of the Acdess C hhnnel

Further, fof prevention of the entry of diffracted waves dusing west MONSGON, Waves
due {6 NE wind and littoral deift into the port, the Norih Breakwaler with an extension of

1,600 m will be provided.

~ Also, for préventing intrusion of waves dusing east monsoon and inflow of littoral driflt
from along thé easl coast, the Fast groin with extension of | 700 m will be pronded

For the Urgent Imprmemenl Pfogram three belths of IO n deplh mll be pfondcd as
foreipn trade wharf. However, considering that the size of vessels to be accommodated is up
16 10,000 D.W_T. for the time being, the Access Channel shoutd be pronded in the deplh of
-9 m, width of 150 m and with the extension of 4 km. : - -
852 Desi,gn cohditions

- The Weést Break\;\-ate;’désign condilions ase: -

- Design wave Height 11 13 =20, and

Period T 1j3 = 6.0 sec.
- Water level -Fligh water level = +1.00 m
Low water level = :0.00 m
- Soil conditions Shearing strengih of cohesive soil
Cu=C, tkz

where Cy: Shearing sfrengthatz =0 -
k : Coeflicient of incsease in relation to water

deplh.
- Then,Cu =04 tfm? +0.12Z"
(Bass, 4.0m),and '

Minimum safely factlor agains! circular -
failure Fsmin. = 1.2.
- Crown height . Allowing atittle overtopping, +2.40 m.
e Re = DUWL t06H 13+ o
= 1 Om+06X 200m1+02m -
= +2.4 m,
Fo!!o-ung after the des:gn conditions of West Breakwater, lhe sameé Of lhe \'cmh and
East Breakwaters may be summérized as shown in Table &1
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Table 8-1

West Breatuater

04 lfm: £ Q22
{tesé-in)

' houh Eeea hﬂe!

oufm! 10N2Z

(ase-4m) .

8-5-3 Design of Wesl Breakwater

Design Conditions of Breakwaters

06(/::11 s 0.tz

{haset Gm)

0.6 1/m? 10147
(e se10.0)

I"Ast Gw-h ) . )
l-"m-c:l end “Base Portica Remarks
1.0 0.3
1.9 30
+ ‘0 11.50 RC=DHW.L ¢+
O5H I+ T

Frovided DYWL,
FHW.L. + 10D

{ .

In the design of West Breakwater, the foltowing points were laken into consideration:

§))

As the consolidalion settlement forese¢able in future will lead to the deformation or

destruction of the breakwales strucfure, it should be reduced lo_minihmm'.

)

Prevention of inflow of Littoral drift to the Access Channel and porl basin béing the

primary objective, an iniperieable structure shovld be employed which would not
allow Bowing water 10 pass through the breakwaler. ‘

3)

The design wave heighl being small and thus allowing a retalively simple stiucture for

the breakwater, as light a body as ptacluable should be employed for a measure against
the soft g:ound

4)

(5}

Since the current is a cause of littoral drft, it should be cut off.

The structure should be such that maintenance and repair work may be done with ease.

From the foregoing points of \"iew, three allemative Lypes were proposad in the inferim
seporl. They are: '

a)

Steel pipe pile type,

b) Rubblk mound slaping type, and

<)

Standard crosssections of proposed types afe shown in Figs. 8-3, 84.

Ct')up!ed pite with steel sheet p_i!ek fype.

To see which fype is excellent and which is nol, it is necessary to examine not only the
construction cost bul the problems involved in the structure, easiness of execution,
avaitabitity of principal materials and working crafl and maintenance after completion. The
resulls of such examination are shown in Table 8-2. '
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Table 8-2

Comparison of Wesl Breakwater Allernative Struclures

(1) S:zel Pipe Pile Type

-

(1) Sogiag Tyge

€3) Couplad File Tape

1. Ssructsre and
s statiliny

2_Easiscss of
1 evederita

3 Frisaipal
materials yad
workizg crzfi

F_Miixeaawe
&) pepair

|

1. Fractically free from e ili-
elfects of clecelir lathize or
seqtlemene,

2, Can nithstand ite wave force
ax? b r atereal forces with
Bl resistiace of the piles.

3. As e cooateroHd s 69
silutan, joists are poovidad
turiees the pipe pites.

b, Coxterscight 2 wile flazge
beams renress or bembod
rsticess are asad to providie
2gitast e clicnley Bidore.

2. Betag of gravizy e strac-
tire, sittlecent ks vadvoilatle
dering 303 afuér €ocstrxtioe.,

3. A5 O fomterceRsire t>
sikitioe, crested stace core
Is pronided I3 the fetdle
. s

4. Bid=g corposad mz'ix?, of
rablle stooe, strectzezlly
el

¥, Sceel pipe piles being drinen
senically, e work is sizgple.

2. With ro perticela r faciticy
roqurired for prévention of
silarica, e 1k Ixvolies
fiss process.

1. 5] Pige ik (F1016am x
© 12w x 26m Yergrhd

2. Ae Doiving B2rpe »ith drining
b3 zmér of D3y 253 leadiag
toweE cquipped kakr of 32m
@ ko

3. Floetitg barges, prab drodoes

4. Corrosion of stocts by salise
TINK s copod witk incecazal
thick~css of sivels sa ot
cd spexial asti<errosive is
redpired for Eaiatenz e,

2. Soull prives seteemest
oover i3 ktsre, ditcaabe
e25iTy pmenind

1. Covpletedy froe froos tie 1H-etfeces
of clrcelar fai¥ere Of seltie oL,

2. Resisuasce towave #d oer
exter=al forces ts eapoiied of
e axfal force (putl-out force,
posh-ls forod) of B2 Coaplend
glles.

3. As € COZTETEISITE 10
silarion, steel sPcet pile wall
is placed da froct of coupled pites. |

ce ot i -

b Being Exvohed with sk as
drevgiag, sasd replacemest,
meuress work, deposiiog of

" rebble, cresher ius depoStion
for cove, arcoriag 33 coplag,
2 good werk scheda ¥ will ke
essoatial, The ereccrisa will
b deffieir.

2. Foox2aTion kaguon éexd work
Ess to be carriad oot (2 coocdine
Gon with e et works, asd s
2is respiad, Kicaky [nohed
12 pre< 15 proagd etz

3 Disvers a3l o r technicizss

afe rogrred, o thal B Exdce-
a5 by &0 me2 s €3Sy

1, High kel of techaigse 35 welk
245 FECATRLY 2r€ £Opived for
Srivicg teverad piks of korg
beigth. ’

1. Tavehisig placemcat of steel
shiet pile watl 223 its copiag,
thr exévutica sill be rather
corplicatad.

. Rat&ie 52602 228 tresher sus.

1, 8- shaped sivel pides 32.5a

Govd 5333 pequited for facadzdion. (400 I3N11228) 353 35,00

2 Fyincipel smazerials are rebtite-

Ty cboap fa the et price but
regired ia @ grel ¢aziify.
Sepply cepecily is 2 problem.

3 Retdve s1ooe <8 coiers asd
stone berges.

Dredpers (grab or poep Credper)

Flerizg craze.

{13 400 13327), 38 steel
shiet piles U-IV L=2.6m).

2, file Drivisg Barpe with
crivieg bammrer of D-22
33 Bader of £0x by kgh,
Ficating Barges.

Geald Credgie.

}. Consisti<g maialy of catide
o), 3A% G0l putdle 304
Copd T €O ke pdising are
regrred ia e evesd of |
senléceat s Carde culs:
eawe 28 regis works 2re
Terively easy and «teap,

2, Sentlemint of O De2ilmazer
Bing well forescaaNe,
periadiczl sirveys are
required te cteck e progress
of 25y settlemeat 398 2y
Geriasioa of 2 face e,

1. Corresicn of steels by salize
water beizg coped sith Iscreased
tictness of steels, vy spocinl
ee1ssce ks regired for a2i- |
corecsin, ’

1. Repaie of e ook sHoe€ p“g
w3t is easy, bl maiziezasxe
of e bady itroives deifice’iy.

5. €0 per wnin
€xteasig

ANV EE =

B Usizg E==tor Manress
[R e
2. Using wide Flage Bearms
Mattcéss o
0SS

6600188 5
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Fig8-3 WEST BREAKWATER (COUPLED -PILE TYPE )
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Fig8-4 WEST BREAKWATER (ALTERNATIVE DESIGN )
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Fig8-5 EAST GROIN
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