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Chapter I Iniroduciion

CHAPTER 1 INTRODUCTION

1.1 Background

Semarang City, the capital of Central Java Province, had the popnlation_of 1,252,000 in 1996.
The city and its surrounding areas suffer almost every year from floods in reiny seasons and
from shortage of water supply in dry seasons. The problem on water shortage will aggravate
fuither in the future due to the recent trend of population concentration in the urban area.
Further, land subsidence in the coastal area of the City has progressed in the past decade and
will continue more due to the excess groundwater exploitation by the 1ndu<;tna1 sector. To
stop the present land eubsuience whose annual rate is observed for one (1) year from 199’] to
_1998 at 4 cm on an average and 10 cm at the maximum, the industrial water source shall be

changed from groundwater to river surface water compulsory

To rriitigate'these "chronic' problems and to enhance the economic development and
stabilization of people's livelihood, appropriate measures are indispensable for Semarang City
dnd its surrounding areas. To this end, the Govemment of Indonesm requested technical

assistance from the Government of Japan '

In response to the reqtiesit of the Government of Indonesia, the Goyernment of Japan
- dispatched a_snidy teém'through the Japan Intern_ational Cooperation Agency (JICA) to
formulate a Master Plan for the area of about 800 ki in’clucli'ng Semarang City and its
surrounding areas, and to carry out a Feasibility Study on the selected priority projects in'the
* Master Plan from 1992 to 1993. The study was named as "The Master Plan on Water
Resources Development and Feasibility Study for Urgent Flood Control and Urban Dramage

in Semarang City and Suburbs".

The study consisted of three componentS' riamely".(i) Flood Control, (2) Water Resources
| Development and (3) Urban Dramage System Improvement and the Master P}an was
established for each component In estabiishmg the Master Plan for the component of the
Flood Control snr (6) rivers in the study area were sélected as-objective rvers and for the
component of Urban Dramage System Improvement the central area of Semarang City was -
selected as the objective area as well as the construction of four (4) dams for the component

' of Water Resources Development,

In the ﬁnal report of the above study, for the component of Flood Control the 1mprovement of
. West Floodway f Garang River and the construction of Jattbarang Multipurpose Dam on Kreo

River which is a tnbutary of Garang River, and for the component of Urban Dralnage System

1-1
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Improvement, the improvement of the drainage system in the central area of Semarang City
with the area of 12.835 km2 were proposed as priority projects from the viewpoint of

economic viability and urgent necessity of project realization,

For the urgent realization of the proposed priority projects, the Government of Indonesia
requested further technical assistance to the Government of Japan in 1996, JICA then
decided to dlSpatCh another study team to cany out the detailed design of the priority projects,
and the _study was named as "The Detailed Design of Flood Conlrol, Urban Dramage and
Water Resautces Deve.loprnent in Semarang in the R.cpubiic of Indones.ia" (hereinafter
referred to as "the Study“) 'Ihe Study has been commenced in August 1997 and will be
completed in J uly 2000. '

1.2 Necessity of the Project

Consider_ing the_' ﬂnod and inundation damages repeated almost every year in rainy seasons in
Semafang City which bring about signiﬁcant 'damages to the. citizens and municipai water
supply shortage to Semarang C:ty together w:th thc changc of the industrial water sources
from ground water to surface river water to stop present land subsxdence in the coasta! and -

central area of Semarang Clty, the realization of the projects is mdlspensable for sustamabie |

economic developrnent of Semarang Clty as well as Central Java Province.
1.3 Objectivw of the Project
The objecfi#es of the Pr_oject are :

() To mmgate flood and mundatlon damages along West Floodway !/ Garang River, to
' develop water resources for mumclpal and mdustrral water in Semarang City and to

1mprove the dramagc system | in the central area of Semarang City; -
(2)  To improve' the environmental conditions along the river and t_hé urban area; and

(3) To upgrade the living conditions of inhabitant in the project area:
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CHAPTER 2 PROJECT DESCRIPTION

2.1 Constitution of the Project

The Project consists of three (3) components, namely:

(A)  West Floodwoy/Garang River Improvement Works;
(B) Construction of Jatibarang Multipurpotsc Dam; and
| (C) Urban :Drainagc S_ystern Improverncnt Works. |
2.2 Location of the Project a |

Semarang City, the capital' of Central Java Province, is located at 6° 57" south latitude and
. 110° 29’ east 1ong1tude As for the component A, Garang River which has the catchment area -

of 204 km2 and total length of 35 km ongmates from Mt. Ungarang (2,050 m) and flows B
down toward northward at the westcrn area of Scmarang City meeting with two (2) mdjor
tributaries, Kreo and Kripik rivers. Ga.rang River changes its name to West Floodway
,downstream from Srmongan Weir which is located 5.3 km upstream from the river mouth,
| The prOJect area covers approx 10 km of West FIoodway!Garang Rlvcr bctween the river

mouth and the conf}uence of Garang and Kreo rivers. (refer to Flg. 2.1)

As for the component B, Jatrbarang Multrpurposc Dam is located on Kreo River, which is the
one of the main tributaries of Garang River, and the dam site is located at 13 km upstream
from the conﬂuence with Garang River or 23 km upstream from the river mouth of West
: Floodway (refer to Fig 2. 1). The dam site has the catchmcnt area of 53 km’.

_ Wh_ilc, for the cornponcnt C, the project area .is located_ir_l the central Se_m'a_.rang'City and is
" corresponding to the catChmént area of Semarang River 'which divert from Garang River.at
' Sirnongan Weir and has the catchment area of 12.835 km?. The boundaries surrounding the
' Pro;ect area are the North ng Road to the north, the watershed boundary of Scmarang River
o the south; Balu Rrvcr watershed boundary to the west and Ronggowarsrto St. and Let Jend.
M T. Haryono to the east. (refcr to Frgs 2.1t02, 3) '
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2.3 Present Conditions of the Project Area

2.3.1  Climate

Semarang City belongs to the tropical monsoon area with a little difference of temperature

throughout a year. Ternperature of Semarang City ranges between 21°C and 35T ‘and annual

average temperature is 27.4°C. The climate of the area is divided into two seasons, rainy and

dry seasons.

In ramy season whlch generaiiy contmues from November until Aprll in the next year rainfall
is generally brought about by northwest wet wrnd blowmg from Java Sea. On the contrary

southeast dry wind bring about dry season from May until October.

Annual average precrprtatron amounts 2 380 mm and annuai average humrd;ty is 76 % in

Semarang City. Climatic data at Semarang Sratlon are shown in Table 2. 1
232 Geogr_aphy _

 The Garang river basin is topogtaphically divided into three, (1) mountain region, (2) hilly
reglon and (3) coastal plain region, ‘The mountam region is on the north s!ope of Mt. Ungaran
(EL. 2 050 m) rangmg in’ elevatlon between EL.2, 050 m and EL. 3001 m “The slope gradrent '

of this region is very steep and all rivers in the area ongmate from this 1 reglon

'The hilly region lies between the mountain and c.oas't:a.l'plain regions at :a;n elevarion'from EL
300 m to EL 50 m, and has a width of approx 15 km This regron is featured by undulated
hrghland wrth deep vaileys T ' '

The coastal plarn reglon lies between the hllly regron and Java Sea at elevatron below EL 50
m, and has a width of approx. 4 km to 10 km. Rivers in this reglon ﬂow toward north at a
' gentle gradrent of 1:2,000t0 1 5, 000

_Geoiogy of (Jarang river basin is roughly drvlded into three: categories ; volcamc ock,
sedrrnentary rock whrch is manne m origin, and aliuv1al deposrts whreh cover these base
rocks. Volcanic rocks consist of lahar, lava flow of Mt Ungaran Notopuro Formatron and .

mtrusrve rock. Sedimentary rocks consist of Damar Formatron, Katibiuk Fonnatlon Banyak '

Member and Penyatan Formatlon

The project area of the Urban Dramage System Improvement mostly consist of alluvmm plam

except the upper area of Semarang River. As shown in Frg 22, a large part of the prolect area

)
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is below EL+2.0 m and the northern half of the project area is even lower than EL. + 1.0 m

while the Mean High Tide Level of Java Sea is EL. + 0.25 m. These topographical features of

the area have been created not only by natural sedimentation 'process but also by land

* subsidence of the area caused by excess groundwater exploitation for industrial and

commercial purposes.

The geological structure of the surface layer (15 m to 25 m in depth) of the area is alluvium

soft soil, composed of sandy clay and grain sand. Undemeath lies the sub-surface layer of

dilluvium hard clay.

(_1_)'

2.3.3 Features of the Project Areas

River Features

Garang River originates from Mt. Ungaran and flows to the north ineeting its two (2)

major trlbutanes Knpnk and Kreo, about 12 km and 10 km upstream from the river

“mouth, respecnvely (refer to Fxg 2. 4) The whole catchment area is about 204 km?,

which includes the catchment area of 70 km* of Kreo Rwer and 34 km of Knplk

Rwer

Sn-nongan Wexr located about 53 km upstream from the river mouth is the major

river structure of West Floodway/Garang River The downstream from the weir 1s
called West Floodway (Banjir Kanal Barat), and the dlscharge from Garang River
flows into Java Sea through the Floodway. The annual max:mum flood discharges at

Slmongan Welr is summanzed in Table 2 2

Slmongan Weir was constructed at the end of the 19th century and now used as an

_ mtake weir for’ mumc1pal water supply (PDAM) and for mamtenanee d1scharge of

_ Semarang Rtver and a small irigation channel

A densely populated area spreads out in the lower reaches from the conﬂuence of -
- Kreo R1ver pamcularly, the dOWnstream area from Snnongan WBll' On the other
- hand, the upper. reaches is used as either cropland or forest area and scarcely

. populated.

' The nver bed profile of Garang vaer between the confluence thh Kreo River and

' gradlent of 11’5 000 or less.

‘Slmongan Weir i is gentle w1th the slope gradnent of 112 000 and the one of Wcst

Flooclway between Slmongan Wetr and the river mouth is very gentle with the slope
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Features of Dam Site

The damsite on Kreo River has an advantage topographically with a wide valley in

| the upstream arca, which changes into a (leep V-shaped gorge at the proposed dam

axis. The riverbed width is about 15 m at EL. 90 m. The side slope gradient is
approximately 75 degrees from the riverbed to 20 m height en the left bank. And the

- side slope gradient is approximately 60 degrees from the riverbed to 40 m height on

the right bank. The slope gradient of the above portlon changes to 40 degrees for the
left bank, and 30 degrees for the nght bank. The gorge width is 175 m at the proposed

“dam crest elevation of EL. 157.0 m.

The topographic characteristics of the left bank at the dam axis shows a thin and long

right shape projecting into the river course. It suggeSts the geelegical problems

concerned with weathering and ‘permeability of the. foundation rock 'a_t'the_ left

abutment. The right bank hill forms also a ridge shape projecting into the river cou'r_se,

but it is larger_ than the left thin ridge and it has enough size as a dam abu:tment.

Features of Drainage Channels

" In the project area, there are three main drainage channels Semarang, Asm and Bam _

_ nvers whrch are the objective dramage channels (refer to Fig 2 3)

(@ Semarang River

_Semarang R1ver ongmatmg from the dwersron pomt at the tmmedrate
upstream of Srmongan Wei, has a catchment area of 12.835 km and length of
- 8.3 km: Semarang River Improvement Works had been conducted in the
Urban-V Project between 1985 -.and. 1990. The channels hacl been irnpreved by '
~the project to acCOmmc_clate the design ﬂood of S-year return period and

furnished with inspection/maintenance roads on both sides of the chan_nel.

However, because of the sedimentation in the channel as well as the_la.nd
_.snbsidence of the hank the -discharge capacity ef the c.hannel is deteriorated.
- The local govemment is coping with this problem by regular dredging of the )
channel and construction of masonry dike along the. nver In spite of these '

efforts, the capat:lty of present Semarang RIVCl‘ is not enough to accommodatc

the original desrgn ﬂood of 5- year probabxhty Durmg a heavy ram flood

overflows from many parts of the river banks ancl mundates urban areds



)

(b)
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Asin River

Asin River wﬁich has a catchment area of 4.430 km? and length of 1.3 kmisa
tributary of Semarang River and meet the main channel at 0.95 km upstream

from its_river mouth. The channel bed elevation of Asin River is as low as EL -

10m at the upstream end and its water level is directly affected by tidal level

of Java Sea. This relatively high tide water level at down stream stretches and

thick sedimentation is har'nperi'ng the discharge capacity of the channel.

Baru River _

Baru River which has a catchment a area of 2.185 km® and length of 1.5 krn
diverts from Semarang River at 2.74 km from its river mouth. The channel bed
elevation of Baru River at the bifurcation point is lower _than EL -1.5 m and
tidal level affer.ts_t_h_é water 'le\{el of Baru River. Sediment accumulated at the

densrream stretches fro_n‘r the North Ring Road which crosses the river at 0.85

. km from its uppermost end is bcing dredged by the Sémarang Harbor Authority
for navigation purpoée, however, thick sediment with the volume of 35,000 m’

s accurnulated upstream from the North Ring Road.
_Features" of the Drairrage Areas

The project area for Urban Drainage is corresponded to the catchment area of

Semarang River (12.835 km?) and is divided into the gravity drainage area (6.220
km?) and' pump drainage area (6. 615 kmz) The pump drainage area of 6.615 km? is

further divided into two sub-dramage areas, Asin Dramage Area and Bandarharjo

Dramage Area (refer to Fig, 2.3).

(a)_ '

- ()

Gravity Dr’ai_na’ge Area

The gravrty drainage area, where the ground elevation is mostly higher than EL

4l 0 m, Iocatcd at the upstream area from thc Station No.126 (about 4 km

upstream from the river mouth) of Semarang Rwer Thrs drainage area is

hrghly urbamzed except the southern residential area in a hrlly area.

Asin Drainage Area (Pump _Drainage Arca) _

' Asin dramage area of 4.430 km is a part of the pump dramage area and is fully

| urbanized. The Tanah Mas/Pondok Hasanuddm Estates and the areas along' -
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Imam Bonjol /Hasanuddin St. are of middle and high class housing estates.
Low income residential arcas are situated at the western area along Ser'na'rang
River and the both sides along the national railwny. Institutional and

business/commercial areas are located along both sides of the Pemuda St.

Recent progress of land subsidence has made some parts of this area as low as

EL -0.2 m. A large part of the whole area is below the Mean High Tide Level -

- of Java Sea (EL +0.25 m) as shoWn in Fig 2.2. This land subsidence is causing

serious p'roblems in the area. During rainy seasons, the area to the north of the

nat10na1 rallway is frequently flooded. Bven in dry seasons, some low- ]ymg

~areas are inundated every day because of sea water intrusion during the high

tide. The areas along the left bank of Semarang River an_d on both banks of

Asin River are also habitually inundated during -rainy seasons.

This area is 'mostiy provided with systematic secondary and tertiairy drainage
networks Five (5) main secondary channels are located in the southern part of
the area collectmg storm water from almost 75 % of the dramage area, and

dram them mto the uppermost. stream of Asin River. Storm water collected by

tertiary drains in Tanah Mas Estate is drained by a series of purnps into Asin

River directly, without which, the area would been always under water even in

" dry seasons. This drainage pump system has been instalied and is opera'.te'd'_by

- an association of the residents of Tanah Mas Estate'and the lzind'deve'lc)per "The

area along the left bank of Semarang River drains dlrectly into the river by

o gra'nty force.

Bandarharjo Drainage Area (Purnp Drainage Area)

Bandarharjo Drainage Area.Which is another part of the .pu'mp drainage area

and has 2.185 kni? is dmded 1nto the West and the East Bandarhaqo sub-

_ dramage areas by Baru Rwer The West Bandarhar]o Dramage Area of 0.580

km® is enangular shape and surrounded by the North ng Road Semarang and
Baru rivers. Southern part of the are_a, which occupies 65 % of it, is dev_elopcd -
as low income residential area and'Marabun'ta warehouse. Rerﬂaining norfhcm |
part of the area is under devolopment for housmg and a part of it is des:gnated :

as conservation area for water retardmg basin accordmg to the Jand use plan of

| Semarang City.

In the West Bandarharjo Droiooge A_rea, :whe'r_e few 'systematic_ dfaihage'
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networks exist, inundation problemis are very serious. During high tide, some
low-lying areas are inundated by 0.2 m in depth without any rainstorm due to
the backwater effect of Semarang River by sea water intrusion, It is urgently

required to provide a systematic pump drainage system.

The East Bandarharjo Area of 1.605 kn® is surrounded by B’il‘lI River, Usman
Janatm St., Ronggowarsito St. and small streets. The land use of this area is
classified into three categorles residential, mdustnal/warehouse and
busmess/commercml areas. These are almost similar in area size and situated in

north east, in north west, and in north parts of the area respecnvely .

The East Bandatrharjo Area has mostly systematic droinage network eonsisting
 of six (6) seconciary‘ope'n channels with outlets to Baru River. However, due to
poor capac1ty of ‘the secondary/tertlary drains and low ground elevation,
northem low lymg arca and old Semarang Ctty area near Tawan rallway station
are frequently mundated A northern part of Ronggowarsrto St., where the

_ ground elevation i s lower than EL 0.1m because of land substdence is always

underwater through out the year.

234 Floods and F!ood Control Works

(1)

MztjorFIoods and Flood Control Works on West-FloodwaylGrang-River '

The recent major ﬂoods whrch brought tremendous damages to the areas along West

' Fioodway!Garang szer have taken place in 1973 1990 and 1993. The inundated

- areas and damages/‘caiarmtles of the above ﬂoods were conﬁrmed by the Mmrstry of .

Pubhc Works and the Semarang Clty Office as presented in the table below and the

mundatlon areas of the 1990 and 1993 are shown in F1g 2, S

Item 1973 February 1990 January | 1993 February
Inundation Arés - =~ ' T '
(1) Seriously Affected Area . - -.. - | Panjangan Sampangan
o ' Area Area

{2) Affected Area(ha) -~ - - 173 : 145 - 200

(3) Number of Affected Houses . . 420 540 : 230

{(4) Number of Affected Households e 186 ' 17
(5) Inundation Depth Max.m) . -~ |~ - | . 2.0 - 2.5
{6) Inundation Duration (hours) : 2.5 - 3.0 4.0
Flood Calamities - - :
“(1) Death toll (person) . - 47 2
.{2) House Collapsed (unit) . -~ | ... 35 .. - 25 60
{3) House Damaged (unit) S 120 - 126 145

(4) Public Building (unit) - 5 [T T1s 5
Estimated Flood Damage (Rp) | 4.0 billion 8.5 billion 6.9 billion
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The river improvement/rehabilitation works for West Floodway/Garang River had
been. execu.tcd under the Central Java River Improvement and Maintenance Project by
DINAS PU PENGAIRAN. The main.works which were undertaken so far were
dike/flood wall construction, channel dredging, excavation for short cut channel and
some revetment with the construction period of five (5) yeare from 1989 to 1993. |

Imtnediately after the serious flood in J anuary 1990, of which flood discharge w'as

.~ estimated t at around 1,000 m¥/s at Simongan Wcir construction of high earth ere '
~ and flood wall were commenced for the river stretch of 3.6 km from S:mongan Weir

Cup to the Toll Road Bndge to accommodate the dcsrgn ﬂood drscharge of 1, 100 m/s

whlch corrcsponds to lOO-year probabrlity
It is herein noted that the probable discharge of 100-year retum penod is esnmated at
1,010 m’/s in th_is Study 1ns_tead of the 1,1_00 m¥s used fo_r the said design drscharge. '

'The 1mprovement works have completed already, however such necessary works for
'dramage channels/drams which flow into the main stream requiring prevention of

_ reverse ﬂow from the main stream remamed untouched

Inundation Darnagc in the Urban Areas
{a) ' Gravity Drainage Area

In the grav1ty dramage area (6 220 kmz), no serious mundation damage is

~ observed, as the ground elevation in the area is high enough for rain water to be
o dralned into Semarang River by gravrty forcc However, because of silting in :
.' Semarang River as well as in secondary and temary channels the capacrty of

the drainage facdiues in the area is detenoratmg
(b) Asin Drainage Area,(Purnp Drainage Area)’

- Recent progress of land subsidence has made S_orne parts of thls erea as low as
* EL-02 m. A large part of the whole area is below the Mean High Tide Level
* of Java Sea (EL +0. 25 m) According to an interview survey'conducted by '

JICA Study Team in 1998, the inundation dcpth in the area is 02 m to 0.9 m,

the inundation duration of 7 hours to 2 days and 1nundanon frequency 1s3t040

times a year

() West Bandarharjo Drainage Area (Pump Drainage Area)

In the West Bandarharjo Drainage Area, where few systématic drainage
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networks exist, inundation problems are very serious. According to the said
interview survey, the inundation depth in the area is 0.2 m to 0.5 m, the
mundanon duration of 3 hours to 1 day and inundation frequency is Sto 15

times a year
East Bandarharjo Drainage Area (Pump Drainage Area)

The East Bandarhaljo Area has mostly systematic drainage network consisting
of six (6) secondary open channels with outlets to Baru River. However, due to
poor capacity. of the secondary / tertiary drains and low ground elevétion, north
west low-lying area, north east low-!ying area and old Semarang City area are

frequently inundated. According to the interview'survey, the inundation depth

_in the area is 0.4 m to 0.5 m, inundation duration 2 days and inundation

frequency is 5 to 15 times a year. The inundation along Ronggowarsito Street

~ and Empu Tantular Street is hterally habitual and the situation is worsemng

year by year

. Drainage Channel Improvement Works -

Presently, dralnage 1mpr0vement works are bemg 1mplemented under the Semarang-

- Surakarta Urban Development Program (SSUDP) supported by the World Bank The

SSUDP covers the whole Semarang City area and several sectors. The dramage sector

s focused mainly on the 1rnprovement of secondary and temary channels “The

detailed design study was carried out from 1990 to 1991 and the 1mplementati0n of

~ the program has been ccmmeneed in 1995 and was completed in 1999,

235

1

The demarcatmn of the ob_;ecnve facilities in-Bandarharjo dramage area between this
Project and SSUDP was made Tlns PIO_]CCt include the 1mprovement of the main

drainage channels and the constructmn of pumpmg stations, while SSUDP covers the

improvement of seconda.ry and temary dramage channels.

Socio-Economic Conditions _

:Pop'ulati:on

- A series of populatiOn censuses were conducted in 1.961 1971, 1980 and 1990.

'Accord:ng to the 1995 or 1996 census, the populatton of Indonesm a.nd Central Java

Province were 198,343, 000 and 29 653 000 respectively, and from 1980 to 1995 or

1996, the average annual growth rates were 1.87% and 1.(_)4%. (refer to Tables 2.3
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(2

and 2.4)

The p'op'ulation of Semarang City is 1,252,000 in 1996 with the popolation density of
3,370 porson/krn2 and the number of household is counted at about 278,000. (refer to
Table 2.5)

The future popotation of Semarang City is projected for the year 2005 which is the

- target year of the priority projects as 1,374,000,

Present Land Use

Central Java Province which has 32,549 km? is divided into 10,010 km? (31 % ).of

" wet land and 22,538 km* (69 %) of dry land. Irrigated farmland occupies atbout 70%

3) .

“of the wet land. Change in land use can be seen at wet land and fa‘mtlaod‘with the

tendency of gradual decrease, and at house compouod and estate with the tendenoy of

- gradual increase in the past decade. Such changes will be accelerated in the next

decade due to the governmental policy of industrialization.

About 40% of Semarang C:ty is occup:ed by residential compounds whlch include

romdenual and commertcial areas and 12% by paddy ﬁelds and reservoirs Wthh is

~ called wet land
National &ono'mio Stru_cture

 The Gross Domestic Product (GDP) in Indonesia for the period 1994 - 1996 had

grown from Rp. 382,222 billion to R'p. 532,630 billion with the évorage annual

growth rate of 18.05 %. Among the seetors the mﬁnufacturing]industry sector was

dommant with the average annual growth rate of 23. 26 % in the same period. ( refer

to Table 2.6)

In 1980, export from Indonesia amounted to US $ 23,950 million_ against the import
'of US $ 10.834 million, i.¢., the balance of trade indicated and export surplus of US -

~ $ 13,116 million which was the most favorable balance in the past."_A_ftef'tﬁzit_Year the

amount of export, on the decrease due to the international receSsion in the oil market,

fell to US $ 14,805 million i in 1986 although the trade balance still mamtamed the

'export surplus amountmg to US $ 4,087 million, Howover, he ‘external trade of

Indonesia, mdlc:dtmg an upward trend after 1986 amounted to the export of US |

$ 29,620 ‘million and the 3mport of US $ 25,906 rmlhon in 1991, te., _and export _

_ surplus of US §3, 714 rm]llon
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Regional Economic Structure

The Gross Regiﬁnal deestic Product (GRDP) in Central Java Province in the year
1995 was counted at Rp. 46,623 billion at the current market price with the average
growth rate of 18.62 % per annum (refer to Table 21.7).. However, GRDP per capita in
the same period showed Rp.1,570,000 in 1995 with average growth rate of 17.81 %

per annum.
Development Projects

Regional development projects conducted or ongoing in and around Semarang City

are summarized below.

" River Project Year Remérks
Blorbng' - West Semarang -' 1990 Improvement works
- Irigation Project - with design scale of 20-
' " year return period
completed.
Silandak Central JavaRiver 1991 Construction of . |
"~ " Improvement and diversion channel with
~ Maintenance Project - design scale of 50-
. : ~ year return period.
Completed.
‘Garang ~ Central JavaRiver 1992 ° - Completed.
Improvement and '
Maintenance Project
 East Dolok Penggaron | 2000 " Ongoing.
Floodway Drainage Design Project :
Babon Central J ava River 1991 Imprbvcment works with
~ . Improvement and - o * . design scale of S-year -
~ Maintenance Project * return period. Completed.
Dolok Per'lg'.gaton_' S ZOCO - New diversion channel
Drainage Design Project = design with the scale of
, . R * 25-year return period.
_ _ Delayed.

(a) Ston’m?at:er'Drainagé Master'Pl.an for Se.mar'ang City (1975-76)

' This plan was the first master plan of urban storm drainage for Semarang City
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)

(c)

with the target year 2000, The Study covered the whole Semarang City and

recommended the storm drainage program in the following three phases.

Phase | : upto 1980
Phase 2 : upto 1990 -
Phase 3 : up to 2000

Semarang Drainage Project

- Following the master plan mentioned above, the detailed study on Semarang

and Banger rivers was conducted in 1982, The project was recommended to be

implemented in four phases with the total project cost of Rp. 11.3 biltion. 'I'he

improvement works for Semarang Rlver were undertaken from 1985 to 1990 as
Urban V '

-. Semarang Snrakana Utban De»;elopment Project (SSUDP)

7 T}ns pmject is an ongomg pl'Q]eCt of the Dlrectorate General of Cxpta Karya

and the D:rectorate of Bina Program, Ministry of Pubhc Works, as a medium
term mvestment program (PJM) fcr the drainage 1mprovement of Semarang

Crty The deta:led design. study was carried out from 1990 to 1991 and the

objectwe of the’ program is to allewate the frequent flooding in the coastal

* flood p]am by :mprovmg the major dramage systems between S1landak and

Babon avers. The tctal project cost was estimated at Rp. 57. 0 billion at 1991

prlce level.

(@

JRATUNSELUNA River Basin Develcpment' Project

_ ThlS prOJect is ongomg and the Kedung Ombo Dam Whlch ts one of the main

o structures planned in the project has been completed some years ago. The

: pro;ect has “the followmg 1mplementat10n schedule to transmit water to

Semarang Clty However the actual 1mplementanon has been delayed by the '

_ financ;al reasof.

Year - Structure to be Constructed Tctal_ 'Water Supply -
. : ' ’ _ Capac_ity at Kudu .

1994 Jajar Weir - .

- 1996 'Transmiss_ion Main Canal

2-12°
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_ (Kiambu - Kudu) 2,500 Us
1997 Regulation Tunnel Delayed
(Tuntang - Jragung) -
1998 Transmission Canal | Delayed
(Jragung - Main Canal) 42501/ _
1999 Dolok Reservoir - Delayed
2000 Transmission Canal Delayed
(Barang - Main Canal) - 5,000 Vs
{b) Water Supply System for Western Semarang Areas '
To meet the future water demand in the Western Semarang Areas, PDAM
prepared a report which contains the constructlon of three (3) dams, two (2)
water mtake facilities and’ water treatment plants
Project Foi'm_ ulation
Basic Plan

West FloodwaylGér_ang River Impro?erﬁent

@

®

Ftoo_d Control Scheme

The flood control scheme for West Floodway/Garang River is composed of

" two schemes, the improve’nteht _'of West Floodway and Gérang Rivet for the

stretch of about 9.8 km'fr'om the river mouth to the cdnﬂuence with Kreo River
mcludmg the reconstruction of Slmongan We;r and the comstruction of

J atlbarang Multipurpose Dam.

~ Design Scale

- After the imprb\tement of West Floodway/Garang' Ritrer the 'river Can

accommodate floods of 25- year return penod or less, After the completlon of
Iattbarang Multipurpose Dam the desngn scale will. be increased to 100-year
return penod with the 1mprovement ‘of West Floodway/Garang River. In this
Pro;ect the Improvement ‘of West FloodwaylGarang River only is included for

the reason of urgent realization of the flood control scheme
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(¢}  Design Flood Discharge

In accordance with the proposed flood control scale as well as the updated

probable flood discharges, the design discharges of Garang River System have

been estimated as shown in Fig. 2.6.

(d) Project Works

To accommodate the design flood discharge, some improvement works of

West Floodway/Garang R:ver and reconstructton of Simongan We:r were

- proposed. The prOJect works proposed are summarized as below.

Project Works River Stretch/Location
I West Floodway Improvement L=5456m
-Dredging downstream channel L=1,360 m
-Excavation of existing flood plain 1.=4,300 m
-Raising/reinforcing existing flood wall . { L=2,530m
-Embankment of dike at the river mouth L= 740 m
2. Garang River [mprovemént L=3,968 m
_ -Riverbed excavation L=1,050 m
-Excavation of existing flood plam [=2,560m -

3. Reconstruction of Simongan Weir
~ -Gated Weir (roller gate) -
-Intake Structure (slide gate)

5.3 km upstream :
from the river mouth -~

{(e) | Other Associated Works

- There are some ot'hcr works associa_ted with the above main works.

('i)' ' Ralsmg ex1stmg ratlway bndge (1 bndge)

' (ii) Constructlon of ground sill (2 places)
(iii) ~ Groin

| (i\_r) 3 Revetmont

| (v) . Drainage outlet -
(viy Mdon'ng ploce
(vii)  Unloading place -

2) Construction of Jatibarang Multipurpose D_.am 7

.(a) Functionrof 3atibarang Mu.ltipurpose_Dam |

Jdt:barang Multlpurpose Dam has such functions as ﬂood control water -

resources development and hydropower generat:on The flood control function
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of the dam reduces the standard flood discharge of 1,010 m¥s at Simongan
Weir which is equivalent to 100-year probability of the design flood diécharge
790 m’/s. The dam will develop 2.69 m%s of water anew which consists of 2.04
m3/s of water for municipal and industrial use and 0.65 m/s of maintenance
flow for Semarang River and an irrigation channel. Fﬁrther 1,560 kW of

hydropower will be generdted by released water from the dam for mumcnpal

 and industrial use and maintenance ﬁow

Dam Type

Since the base roék at the dam site consists of soft rock with about 50 kg/em’” of

unconfined compressive strength, concrete grawty dam cannot be applied for
Jatibarang Mulnpurposc Dam and two types of rockﬁll darn 1s compared from
technical and économical aspects. As a result of the comparatlve study, the

mckfil! dam W1th center core is adopted for ] atlbarang Multipurpose Dam.

Prop'osed Dam Facilities

] atibar:éin g Multipurpose Dam consists of the following facilities.

()  DamBody

The dam body consists of four (4) zones, impervious zone, semi-pervious

 zome, pervious zone and rip rap zone.

(i) Spillway

Thc splllway is located on the left bank ndge of the dam and has followmg :

two (2) funcnons

s '_ - _ Function to regulate a 100—year probable flood with peak discharge of
290 m¥s to 120 m’/s at the down stream of the Dam and reduce the
river dlscharge from 1,010 m¥s to 790 m¥s at Simongan Weir by

' _ addmg the dlscharge from Ga:ang and K.l'lplk rivers.

S Sufﬁc1ent capacny to accommodate thie demgn flood with peak
o dtscharge of 1 600 m'/s (PMF) after regulatmg the inflow through the

reservoir. =
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(iii} Diversion Tunnel

: (ir)

(v)

The objective of a diversion tunnel is to divert stream flow around or

through the dzirns_ite during the construction period. It can minimize
serious potential flood damage to the works in progress. The runne! is
designed to be capable of managmg a25- -year probable flood that has been
worked out as 280 m'/s and is located on the_ left bank. The diversion
tunnel has a cross section of a standard horse shoe shape with 5.6 m of

innér diameter and the total length of 441 m.

QOutlet Facilities

' -A water intake structure is installed at the immediate upstream of the dam

on the nght bank to mtroduce mumcrpai and rnduatnal water for Semarang

City to the downstream of the dam through an outlet plpehne installed in

an outlet tunnel on the right bank. The water intake structure and outlet

prpelme have a capacrty of 6.0 m¥s consrdenng'fut'ure water resources
developrnent by the construction of Mundmgan Dam in the upper reaches

ofJ atlbara.ng Multlpurpose Dam and Interbdsm Transfer '
Hydropower Statio_n

Hydropower generatlon is to be conducted by usmg the released water for
mumc1pal and industrial purpose through the outlet facrhtles mentioned
above. Therefore, the dam reservoir dose not have a capacity for power

generation. The power generatron station is Iocated at the mu’nedtate _

downstream of the Dam beside the spr]lway and the installed power '

generation capaerty is estimated at 1 560 kW at the maximumn.

(2) - Urban Drainage System Improyement _ '

(2)

Drainage Measures

After 'study.ing the topography of the project area and/or the features of the

: main channels/rainfa]l pattern and inundation characteristics, the whale area

was dmded mto two parts the gravity dramage area in the upper watershed

where rain water can be drained into Semarang River by gravity force, and the

pump dramage area in the lower watershed where the inland storm water

should be drained out by pumps due to lower ground elevation than the High
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Tide Level of Java Ses,

In order to release the flood water from the upper watershed safely, the
discharge capacity of Semarang River shall be iraproved by dredging the
drainage channels and raising the existing dikes. The lower watershed is further
divided into two sub-drainage areas by Semarang River as the boundary,
namely Asin Drainage Area and Bandarharjo Dramage Area, and pumping

stations shall be installed for cach sub-drainage area.
Drainage Component

The Urban Drainage System Improve_ment is composed of the foIIowihg three

sub-components;

'(i). Semarang Drairrage System Improrfement (6.220 km?),
' (ii) Asin Drainage System Improvement (4.430 km?), and
'(111) Bandarharjo Drainage System Improvement (2.185 km?) .

Design Scale

‘ The desrgn sca!e of S-year return penod is apphed To reallze the urgent

) 1mplementatron of the pnonty pro;eet of Semarang River 1mprovement 5-year

return period was selected and rmplemented in Urban ¥ PrOJect. Therefore, the

same’ return per_ioc_i_shall be a'ppli'ed' in this Urban Drainage System

Improvement Project for urgent implementation.

242 Project Design and Features

o

 West FloodwaylGarong River Impro#ement '

* This co'mponent consists of the folloWing two major works, (1) Improvement of West

Floodway and Garang Rrver and (2) Roconstructron of Srmongan Weir.

@ '

- The designs of the 1mprovement for West Floodway and Garang Rrver which were

' establlshed in the definitive plan are summarized below

Alignment .

The alrgnment of the rrver course is set pnn01pally to follow the existing
alrgnment as much as possrble Although meandenng portrons exist in' the

upper stretch channel short cut is not adopted to mrmrmze the land acqulsrtlon'
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(b)

(© -

@

and the constraction cost. The alignment of West Floodway and Garang River

is shown in Fig. 2.7,
Longitudinal Profile

The design iongitudinel profile of the river bed fo_[lowe the existing one to

avoid unbalanced scouring and sedimentation as well as to minimize relocation

- and modification of existing river structures.

The design high water level is set below the hinterland ground level so as to

minimize the flood damage potential. The design high water level is, however,

: unavordably set h1gher than the hinterfand ground leve! for the low- lymg

downstream stretch where the riverbed gradrent is extremely ﬂat and it is

_ techmcally difficult to set the design high water level lower than the hinterland

ground level due to the backwater effect of the trdal level. The de51gn
longrtudmal proﬁle is shown in Frg 2.8.

Channel Cross Section

A compound cross section with flood plain and low water channel is adopted to -

‘ 'mlmmlze embankment helght and to assure eha.nnel stability. The ﬂow .
' capacity of the low water channel is deslgned to accommodate discharge more
~ than 1- -year return penod to assure channel stablhty The typrcal cross sectrons

~ of West Floodwanyarang Rwer are shown in Fig. 2.9.

Dike

Earth dike with a s1de siope of 1:20is adopted in pnnorpal except pomons
where presently concrete ﬂood wall is employed due to the dxfﬁculty of land
acquisition. The freeboard of 10 m is adopted for the entire stretch of West -

Floodway/Garang River.

@ Reconstruction of Simongan Weir

(a)

Necessity of Reconstruction

Smce the exlstmg Srmongan Werr isa ﬁxed type, it causes over toppmg of

river water in the upstream areas from Slmongan Welr at the time of floods.

' Therefore the ex1st1ng S:mongan Werr is proposed to be reconstructed to a

gated weir to attain smooth flood drscharge toward downstream keepmg
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cxiéling functions of the Weir to intake river water for PDAM and to divert

river maintenance flow to Semarang River and an irrigation channel.

(b) Gate Type
A comparative study on the gate type for four types of gate, roller gate, radial
gate, tilting gate and rubber gate has been made. Considering the cheapest cost,
structural safety and easy operation to control upper stream water level, a

rtoller gate is employed for both main flood discharge gates and sediment flash

gates
{c) Location of New Simongan Weir

The new Simongan Weir is to be recoristfucted at the same place of the existing
- weir o keep the existing function to divert maintenance flow to Semarang

River and to maintain the upper stream water level.
(d) Features of Simbn’gan Weir -

“"The'_m'ain dimensions of the Weit are summarized .as,belo.w and the features are
shown in Fig. 2.10. | | |
Fiood Discharge Gate
Span Length 185m
GateHeight ~ 3.7m
: Nm.nber.of Gate - 3 gétes_ :

Sediment Flush Gate .~
- Span Léngth . 85m>
Gate Height ~ ~ 435m
© Number of Gate 2 gatcs' '
{2) - Construction of J atibérang Multipurpose Dam

_ Figs. 2.11 and 2.12 show the reservoir area and the layout of the main structures of
Jatibarang Multipurpose Dam. The design of the main structures of the dam is

summarized as below.
. (a) . Dam Body -
The profile along the dam axis and the .sta_mdal-?d' cross section are shown in -
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(b)

©)

)

(&) -

Figs. 2.13 and 2.14. The type of the dam is a center core rockfill dam with the
stope of 1 : 2.6 on upstream side and 1 : 1.8 on down stream side. The dam
body consists of four zones as shown in the standard cross section and the dam

height is 77.0 m and the crest length is 200.0 m.
Spillway

A spillway which is located on the I.cft abutment of the dam consists of a
service spiliway and an omergoncy spillway. The service spillway discharge
flocds less than 120 m3/s after regulation of the design flood by the reservoir
which corresponds to 100—year probablhty The emergency spxllway is to

dlscharge bigger floods than IOO-year probablhty and is demgned to

_ accommodate the probable maximum ﬂood (PMF)

Diversion ’I‘u‘nhel

A dworsnon tunnel is locatod under the ieft ndgc of Kreo R1ver to divert river

flow during the dam construction period. The tunnel has a standa.rd horse shoe

type section wnth the internal diameter of 5 6 m. The total length of the tunnel

is 441 m \_w_th longlmdmal gradient of 1 : 30. The diversion tunne! can

. discharge floods up to 280 m’/s which corre'sponds to 25-yoar probab'iiity'.

" QOutlet Facilities

Water intake structure is located at the right bank of the upstream side of the

dam to introduce municipal and industrial wator of 6.0 m'/s to Semarang Clty'

through a steel outlet pipe mstailed in the outlet tunnel. The steel outlet pipe

whose d1amcter is 1.4 m is mstal]ed in the outlet tunnel with the internal

'dmmeter of 24 m and the cross section of standard horse shoe type. The total

length of the outlet tunnel is 393 m with the 1ong1tudmal gradlent of 1:14.65.

The outlet plpe is cormected to the hydropower station to generate hydropower

when reservonr water 1s released to the down stream of the dam

Hydropower Station

A hydmpower stat:on was planned aamed to gcnerate hydropower when

municipal and industrial water is released from the reservoir through the cutlet

pipe. The hydropower sht:on is equipped thh one set of a Francxs turbine with

horazontai shaft type and a geﬂerator wuh honzontal shaft 3 phase altematmg'
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current synchronous type. The installed capacity of the power station is 1,560

kW and annual energy output of the generator is calculated at 6,020 MWh.

Urban Drainage System Improvement

Fig. 2.15 shows the location of the proposed drainage improvement works. The

outline of the dc'sigo features of the component is described hereinafter.

(a)

Semarang River Improvement Plan

The design'discharge distribution of Semarang river system including Asin and
Baru rivers is shown in Fig. 2.16. Since the diversion gate from Semarang
River to Baru River shall be closed permanently in accordance with the request

by the Semarang Harbor Authori'ty,: the design discharge of Baru River is zero,

The alignment and the l_ongitudina_l profile of Semarang River follows the -
existing ones, which had been planned in the Urban V Project'in 1985, except a

part of the channel relocation for the purpose of creation of land for Asin

Retarding Pond (rcfer to Fig. 2.17). The longltudmal plan and cross sectlonal

plan’ basically follow those of the Urban V plan Design longitudinal profilc

and typical design cross section of the channel are sown in Fig. 2.18.

Based on'.the'plari mentioned above, following improvement works shall be

_ implemented.

(D - Dredging

. The river bed shall be dredged from the river mouth to Tugu Muda to
recover the discharge capacrty of the channel. The total Iength of the
dredgmg stretches is 7.3 km among the: total ]ength of the river 8.3km. The

- total volume of sedlment to be dredged 1s 110000 m’, among which
72 900 m’ scdlmented upstream from the Statzon No 45, is mcluded in the

' Package 1 (Semarang Rlver Improvement) and 37, 100 m’ downstream
from Station No.45 shall be included in the Package 2 (Asm Drainage
System Improvement) (refer to Fig. 2. 15) '

' Accordmg to the anaiysw of sedlmcnt material of Semarang, Asin and
‘Baru nvers it has been revealed in the environmental study that various

_heavy metals are contamed with sngmﬁcant amount. In the process of
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(i)

(i)

disposal of the dredged material from the drainage channels, it is
necessary to ensure the safety of the disposed soif not to contaminate the
groundwater in the neighborhood of spoil banks. The treatment method
was studied in the detailed design of JICA Study and to mix the dredged

material with cement of 7 % of the dredged material was proposed to

~secure heavy metals not to be leached out and the treatment cost is

included in the PrOJect Cost
Raising Existing Dike

Tlte_masonry_dike along Semarang River shall be raised at places where

~ the height of the existing dike is not enough to aecommodate the design

fiood The desrgn free board of 0 6 mis apphed to the downstream from

the railway hndge (3.2 km from the river mouth) and 0.4 m upstream from

~ the railway brldge according to the cr_rterta established in Urban ¥V Plan.

The total length of the river stretch of dike raising is 3.6 km as sown in

Fig. 2.15.

Renovation of Inspection and Maintenance Road -

* Existing inspection and maintenance roads along the both banks of the

objective drainage channels_ shall be renovated as most of them'a_re in poor

condition.

Asin Drainage System Improvement

' The proposed Asin Drainage System Improvement consists of construction of

a pumpmg statton w1th a retardmg pond and 1mprovement of Asm River. The

‘ ~ focation of Asin Pumpmg Statton is shown in Fig. 2. 15

"I otder to econémize the design‘capacity of thé purnp, rain wate'r shall be

temporary stored in a retardtng pond, Asin Rtver secondary channels as weli as

20% of the protectmg area w1th the depth of 20 cm.

The design rainwater storage distribution is as follows;

Storage in-Asin Retardmg Pond SR 24,000 m’

Storage in Asin River a S - 35,000_ m
~ Storage m‘s_econdary channets 28,000 m’
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Temporary storage in the protecting area  : 177,000 m’

Total storage volume : 264,000 m’
Asin River Improvement

Asin River shall be improved to have enough capacity as a drainage
channel by dredging and excévai_ion of the channel bed. The river
alignment and the width of the channel shall be remained as it is and the
revetment is reconstructed completely together with dredging of the

channel.

The features of Asin River Improvement are as follows;

Ché_.nnel E:_(cavatiori ' V= 38,000 m*

Channel Length ' L= 1,400m

" Revetment o ' L= 2400m
Asin Purﬁping Station

Asin Pumpiﬁg Station was designed " based on the hydrological study

results, design criteria, comparative study on pump type and etc.

The Lowést Low Tidal Level of Java Sea is EL-0.9 m and it is 0.7 m lower

than the existing lowest land elevation of the drainage area, Therefore, it is

po_ssible_ to drair_l _otu thezrstored_wa_ter in the retarding 'po'nd by gravity force

duﬁng low tide. A gate is installed édjacént to the pumping station in order
to release water when the tide level is lower than the water level in the

retarding pond,

Features of Asin Pumping Station are as follows;

l.i_ns.ta_llled Cap’acity o .90 /s
Pufhp Head :51m
Pump Typé : S :_Sc'rew_.Pu_'mp
. Screw Diameter -~ - 13,000 mm
~ No. of Pu.mp Unit "1 3 sets

EngineOutput -~ :325HP
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(iii)

)

Gate
Gate Type : Rolier gate
Width :4.0m
Height - :34m
No. of Gate £ 2 sels

Fig. 2.19 shows layout of the pump facilities.

Asin Retarding Pond

* Peatures of Asin River which has function of storage of storrm water and

Asin Retarding Pond are as 'follow;

HWL | LWL Area Storage
- ELm | EBlm | (ha Capacity (m)
"Asin River - 1.0 -2.5 . 2.3 35,000
Asin Retarding Pond - 1.0 -2.5 1.6 24,000

A part. of Semarang River from Station No.31 to Station No.45 (L =300

m) shall be relocated in order to create the space for Asin Retardlng Pond '

Frg 2.20 shows the layout of Asm Retardmg Pond

_Other Related _Facilities :

' _A channel of box culvert 1s planed at the uppermost end of Asin River to

~* enhance the dramage capacrty of the 1nlet channel to Asin River and to

- avoid house evacuation along the exrstmg inlet charinel.
R ion of brids _

~Two existing bridges on A_sin'River sh;ill__bo reconstructed along: with the

Asin River improvement works as compensation W'orks. The width of the
bridges shall be mamtamed as they are whlle the new spans shall be same

with the new channel w1dth

' Bandarharjo Drainage Systern Improv_oment

Thc proposed Bandarharjo Drmnage System Improvement consrsts of

constructlon of a pumpmg station with a retardmg pond and 1mprovement of

Baru River. In order to economize the design capacity of the pump, rain water
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shall be temporary stored in the retarding pond, Baru River, secondary

channels as well as 20 % of the protecting area with the depth of 20 cm.

- The design rainwater storage distribution is as follows;

Storage in Baru River ' : 23,000 m?
Storage in Baru Retarding Pond 8,000’

" Storage in eecondafy channels © 14,000 @
Temporary storage in the protectingarea  : 87,000 m’

Total storage volume - $ 132,000 m®
(i) - Baru River Improvement

Baru River shall be 1mproved to have enough capacity as a drainage
channel as well as a retardmg pond by dredgmg and excavation of the
channel bed, The tiver alighment and the w1dth of the channel shall be

. remained as_lt is and the existing revetment is reconstructed completely .
(ii} Baru Pumping Station

- Baru Pumpmg Stauon was ‘designed based on the hydrologlcal study.
results, design criteria, comparauve study on pump type and etc. As the
Lowest Low Tide Level of Java Sea is EL -0.9 m and it is 0.8m lew_'er than
the existing loerest 'land eleva.tion of the drainage area, it is pessible to
drain out the stored water m the retarding pond by gravity force during -

. low tide Therefore a gate is mstalled adjacent to the pumping station in
| order to release water when the t:de level is 1ower than the water level in _

the retardmg pond
Features of Bak*u Pumping Station are as follo;ve;

Pump

Ihsta!le_d Capacify s 46 mifs
'.Pu'mPHead R 25 rn.

Pump Type o ' :Scréw Pump
~ Screw Diameter : o R :2,600mf11

No. of Pump Unit S i2sets

EngineOutput: - :26THP
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(iii)

Gate
Gate Type : Roller gate
Width 14.00 m
Height - :3.65m

~ No. of Gate 1 oset
Fig. 2.21 shows layout of the pump facilities.
Baru Retarding Pond

Features of Baru River as a retarding pond and Baru Retarding Pond_ are as

foliow;
HW.L LWL | -Area Storage
(EL m)’ (EL m) (ha) Capacity (m®)
1 Baru River . - . -0.9 - 2.4 .16 24,000 -
Baru Rcta.rding Pond -0.9 -2.4 0.8 8,000

Fig. 2. 20 shows the iayout of Baru Retardmg Pond The surroundmg bank -

of each retardlng pond is pro:ected by stone masonty,

' Since Baru Retarding Pond is located about 600 m away from the Baru
: Pumpmg Station, a conveyance channel wh1ch has fo!lowmg features shall _

-be newly constructed fo connect them.

Design discharg_e L | o .: 120 m¥s
-Length . . . :60(_):m'
 Slope of channel 11200

Stfuc'_turc _ ~ i Box Culvert

Secondary channel itnp’rove_ment works ‘are proposed for Bandarharjo

WeSt_drainagc area (o improve the drainage s'ystem. in the area. -
! l l- . ' ] E ’ D-]
As Ronggowar31to St,, the eastern boundary of the Bandarharjo dramage

area, is low as EL -0.1 m, it 1s nccessary to construct dlko system to

- enclose the protecting area. As detailed design of this dike construction is
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not included in the scope of the detailed design of JICA Study, it is
necessary to do it in the implementation stage of the Project as a part of

the engineering services.

To protect the drainage areas from sea water intrusion through railways,
additional dikes are designed on both sides of railways. The location of the
additional dike to be constructed is shown in Fig, 2.22 and the total length

of the additional dike amounts approx. 10.0 km.

Project Cost

C_ondiﬁons' of Cost Estimate

- Constitution of Project Cost
" The project cost consists of the following cost items.

- Construction Base Cost = : Direct cost which is estimated based on the work

. guantities and the indirect cost,
- Bngineering Service Cost Cost for the construction supervision
- Value Added Tax B o IO % of the sum of constructlon base cost ancl :

engmeermg SCI'VICC cost,

- Compe__nsation Cost . : Land acquxs;tlon and house evacuation cost -
- Administration Cost : Project owner’s expense t_’or the management of the
" project, ' '
-~ - Physical Contingency ~ : 6 % or 10% of the sum of construction base cost,

(2

engineering service cost and compensation cost, and .

- }_’rice Contingency I 3 % of all costs in forelgn currency portlon and 8 %

of a]l costs in local currency portion.

Price Level

- All umt costs were expressed based on the price le\rel in Juty 1999, Currency
_ conversion rates were adopted at US $ 1 00 Indone51an Rp 6,885 and Iapanese Yen
1 00 = Indonesran Rp 60 39 ' '
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2,52 Project Cost

The total Project cost of three components, West Floodway / Garang River Improvement,

Construction of Jatibarang Dam and Urban Drainage System Improvement is estlmated at Rp.

1,139,206 million (US $ 165,461 million or Yen 18,864 million). The composrtlon of foreign

and local currencies of the components are tabulated below and the breakdown of the project

cost of each component is described hereinafter,

Component _ FC LC Total
: (Rp. million) (Rp. million) “{Rp. mllhon)
West Floodway / Garang River 160,309 160,961 321,270
Construction of Jatibarang Dam 283,016 295,278 578,294 °
Urban Drainage System Improvement 110,326 - 129,316 - 239,642
Total 553,651 585,555 1,139,200

S

()

Project Cost of West Floodway/Garang River Impro'vement

The ﬁnancxal pro;ect cost of the component of West Hoodway ! Garang River

'Improvement is estimated at Rp. 321 ,270 million (US $46 662 million or Yen 5,320
.rrulhon) whlch consists of Rp 160 309 rmlhon of foreign currency portion and Rp

160,961 million of focal currency portlon The breakdown of the Prolect Cost is

shown in the table beiow

Cost Item FC (Rp.x10°%) LC (Rp.x10% | Total (Rpx10%

1. Construction Base Cost 127,396 ‘81,599 - 208,995
2. Engineering Service Cost 11,950 - 6,220 __18;170
3. Valie Added Tax ' 0 27,554 27,554
4. Compensation Cost 0 710 - 710
'| 5, Administration Cost 0 14,679 14,679
6. Physical Contingency - 8,361 - 5312 - 13,673
7. Price Contingency - 12,602 24,886 . 37,489
Project Cost . n 160,309 160,961 321,270
Project Cost (US $ x 10’) 23,284 23,379 46,662
Project Cost (Yen x 10% 2 654 - 2,665 5,320

' The breakdown of’ the construcuon base cost is shown in Table 2. 8 and annual ‘

dlsbursement schedule is presented in Table 2.9.

'. Projec't Cost of'Jatibarang Multipurpose Dam

The total ﬁnanc:al Pro;ect Cost amounts Rp 578 294 rmllxon (US $ 83 993 rmlhon or
apanese Yen 9,576 mllhon) whlch consmts of Rp. 283 016 rmlhon of foreign

: currency portion and Rp 295 ,278 million of local currency portlon

The breakdown of the Project Cost is shown in Ehe table below.
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Cost Items E.C. (Rp.x10% | L.C.(Rp.x10% | Total (Rp.x108)
I. Construction Base Cost 203,161 129,372 332,533
2. Engineering Service Cost 27,709 5,663 33,372
3. Value Added Tax 0 48,218 48,218
4. Compensation Cost 0 13,500 13,500
5. Administration Cost 0 24,222 24,222
6. Physical Contingency 23,087 14,853 37,940
7. Price Contingency 29,059. 59,450 88,509
Project Cost 283,016 295,278 578,294
Project Cost (US3 x103) 41,106 42,887 83,993
Project Cost (Yen x109) 4,687 4,890 9,576

The breakdown of the construction base cost is shown in Table 2.10 and disbursement

schedule is presented in Table 2.11.

Project Cost of Urban Drainage System Improvement

The totéi financial Project Cost amounts. Rp. 239,642 million (US$ 34,806 million or
Japanese Yen 3,968 million), which consists of Rp. 110,326 million of foreign

curfehcy portion and Rp. 129;316 million of local c.urrency portion. The breakdown

of the Project Cost is shown in the table below.

dis.l.;aurserﬁent schedule is presénted in Table 2.13.

The breakdown of the construction base cost is

Cost Item FC (Rp.x10% - | LC (Rp.x10%) Total (Rpx10%)
1. Construction Base Cost 87,072 63,459 150,531
2. Engineering Service Cost 8,230 3,789 -12,019
3. Value Added Tax 1] 20,083 - 20,083
4. Compensation Cost 0 - 4,793 - . 4,793
5, Administration Cost -0 10,873 10,873
6. Physical Contingency 5,718 - 4,322 10,041
7. Price Contingency 9,305 21,997 31,302
Project Cost _ 110,326 129,316 239,642
Project Cost (US § x 10°) 16,024 - 18,782 34,806
Project Cost (Yen x 10%) 1,827 2,141 3,968

shown in Table 2.12 and annual
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