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. PREFACE

In tesponse to a request from the Governmeat of the Republic of lndohésia. the Governmeant
of Japan decided to conduct a master blan and feasibility study on Comprchcnsivé River
- Water Management in JABOTABEX and entrusted the study to the Japan [nternational
' Cooperauon Agency (JICA) ‘ '

'JICA sent to lndOnesm a study team headed by Mr. Toshikatsu Imal of \HKKF\E -
Consultants Ine. and composed of members from NIKKEN Consultants Ine. and anpon
Koei Co., LId. th:ee nmes between July 1995 and March 1997.°

' The team held dtscuss:ons with the ofhcm!s concemned of the Govemment of!ndoncsn and
conducted field surveys at the study arca.  After the team retumned to Japan further studies

were made and the prcsent rcport was prepared.

[ hope that this report will contribute to the promotion of the project and to the enhancement

of friendly relations between our two countries.

I wish to express my sincere apprematton to the ofﬁmals concerned of the Government of

the Repubhc of Indones:a for their close cooperation extended to the team.

March 1997

- Kimio Fujita
President

‘Japan International Coopetation Agency



: o : March 1997
Mr. Kimio Fujita . :
- President

Japan International Cooperation Agency

Tokyo, Japan '

Dear Mr. Fujita,

I.‘elter of Transmilial

- We are pleased to submit to you the master plan and feamb;hty report on lhc Study on
Comprdwnswc River ‘Water: Management Plan in JABOTABEK in the Republic of -
" Indonesia. The report contains the advice and suggestions of the authorities concerned of
+ + the Government of Japan ‘and your Agency as well as the formulation of flood control
“master plan and urgent flood control project.  Also included aic comments made by the
Ministry-of Public' Works of the Governmient of Indohesia durmg technical discussions on
- the draﬂ report which were held in Jakarta,

l'lus report prcscms' a ‘schemc of flood control in the basins of the river systems of the

Western Banjir Canal and the Cisadane river as the urgent flood control project to miligate

flood damage in DKI Jakarta and thie suburbs in Kabupaten '!angerang The project is

‘proved to - be- technically viable, economically feasible, socially: acceptable, and

environmentally sound.  After completion of the project, not only the ditect damage to

3 properties due to flood, but also indirect damage to political, administrative, cconomic, and
social activities in the metropolis of Indonesia will be greatly decreased.

In view of Ethc urgency of flood control in DKI Jakarla and the suburbs, and the nced for
socio-cconomic development of Indonesia as a whole, we recommend that the Government
of Indonesia implement this Project as a top priority.

We wish 1o take this opportunily to express our gramude to your Agency, lhc Mmlstry of
Foreign Afiairs, and the Ministry of Construction. We also wish to express our de:.p
gratitude to the Ministry of Public Works and other ‘awthorities concerned of the
Government of Indonesia for the close cooperauon and assistance extended to us durmg our
investigations and study.

Very truly yours,

R as e

Toshikatsu lmal ‘
Team Leader
" The Study on-
- Comprehensive River Water
- Management Plan in JABOTABEK
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ABBREVIATIONS

(1} Organization

DPU (Departemen Pekerjaan Umumy)
DPUP {Dinas Pekerjaan Umum Propinsi)

- PISA ( Proyek Perancang Pengembangan

Sumber-sumber Air)
Cipta Karya

DGI\VRD

POJ (Perusahaan Umum Otorita Jatiluhur)
DPMA (Dlrektorat Penyelidikan Masalah Air)
DEG

DKI Jakarta ( Daerah Khusus Ibukota Jakarta}

PDAM {Pcmsahaan Umum Daerah Air
Minum) -

- JATS
- JICA
- IMDP -

JMDPR

 JWRMS

3 B:AP:PEN:AS_( Badan Perencanaan
- Pembangunan Nasional ) -
"BAPPEDA

BPS (Biro Pusat Statistik)

~ DBPP ( Directorat Bina Program.

Perencanaan) _
PMG (Pusat Metereologi dan Geofisika)

: PT,or P.T (Perusahaan Terbatas)
- PPWSCC (Proyck Pengembangan Wnlayah

Sungal Ciliwung- Clsadane)
(2 Regional Administration

Propinsi

Kab. (Kabupaten)

Kee. (Kecamatan)

Kota

Kotip (Kota Administratip )

: Ministry of Public Work
: Provincial Department Office of Public

Works

: Water Resources Dcvelopmcnt Planing

Project Division

;- Directorate Geueral of [_Icmjsing, Buitding
- Planing and Urban Development
: Directorate Geueral of Water Resources

Developmeiit

¢ Jatiluhur Authority Public Corporation
: Directorate of Hydraulic Engineering
¢ Directorate of Environmental Geology
: Jakarta Municipal City of Capltal Jakarta

Jakarta Municipality -

o Reglonal Water Supply Public Corporal;on '

: JABOTABEK Advisory Team Services

+ Japan International Corporation Agency

: JABOTABEK Metropolitan Development
*‘Plan :

: lABOTABhK Mclropohtan Dcvciopmem

Plan Review -

: JABOTABEK Water Rcsources
~ Management Study _
! National Developmcn_l Planning Ageney

o Regtonal Development Planning Agency
: Central Bureau of Statistics
: Directorate of Planning and Programming

'+ Metereological and Geographical Center
- Co. Limited (private firms)
= Ciliwung-Cisadane River Basin

Development Project Office

< Province

1 Regency

: Subdistrict

: City

1 Administrative city (Scml municipal city)



Kodya (Kotanmdya)

- Desa

- Kp. (Kampung) -

Kelurahan

Rw. (Rukun Warga)

- Rt {(Rukun Tetangga) -

: (3) P!ace Name or Geogmph:cn! Name

. G or Gn. (Gummg)

~Pr. (Perkebunan Rakyat)

PTP (Perusahaan Terba!as Perkebunan) _

Ci- (originated from “Cal = water”)
KCC '

TIC

WBC

ERC |

CBL Floodway

WTC

: Municipal city
: Village
: Village (sometimes, smaller administrative

comnunity under “Desa” in West Java

. province)
: Village, but belongs to “Kota”
: Small community belongs to “Kampung”™
;' Smallest community belongs to “Rukun
“Warga” ' :

: _Mountam (or Mount.) .
: Private Plantation (small scale holder ;
- plantation) '
: State owned plantallon
¢ River :

.= Kopo-Cikande- Carenang Imgatmn S)stem 'f
{ Tarum Jaya Canal- S

- ¢ Western Banjir Canal
. Eastern Banjir Canal
: Cikarang-Bekasi-Laut Floodway
: West Tarum Canal -
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'ABBREVIATIONS OF MEASUREMENT

“h
d

Length o Electrical Measurement
Cmm i -milli.melcr | ' V. - Volt
cm : ‘cenhmclcr o : A = Ampere |
;:l ~ -;:!;zter , o bz = Hertz {cycle)
f‘lm . fl ime “ T - Ghz = Gigahentz
e oot kW = kilowatt -
L ‘ MW = Megawall
Area » ‘
M | S GW = Gigawalt
ém! = square centimeter . pr 7 pair
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1 INTRODUCTION

1.1 Introduction

In the master plan study on comprehensive river water management plan in JABOTABEK,
flood control master plan for the cight river systems in JABOTABEK have been proposed.

" Amolig the flood control master plans, the flood contro! master plan for the Western Banjir

Canal and the Cisadane river has been ‘selected as the prlorlty projccts from lhc Imancml
econcmical, technical, social and environmental v1ew pomls S

T lhc prcsenl report (MAIN RLPORT Volume 1, FC&S!blllty Study) complles lhe fcas&bllll)

study resuls of the priority prOJectS

1.2 Objcclives of Priority Projects

T he pnonty pro;ects aim at ﬂood damage mmganon in thc wcslcm part of DKI Jakarta. - In

order that, The Western Banjir Canal is to be improved to increase the carrying capacily. But -
since the Western Banjir Canal is located in the densely. popula_ted area of DKI Jakarta, the

- widening of the river-is very difftcult from the view point of people’s relocation.

- Accordingly the river improvement of the Western Banjir Canal is planned in the present

right of way to avoid people’s relocation problem. But the river -improvement of the
Western Banjir Canal in the present right of way would not cover the design discharge of

- 100-year flood. Therefore it is also planned to divert a flood in the upstream basin of the

W"est-:,m'Bahjir Canal to the Cisadane river. For that purpose, it is planned to construct a
floodway from the Ciliwung river to the Cisadane river in Bogor city. - The Noodway is

- namcd as the Clhwmlg ﬂoodway i this report

1.3 Sc0pcofPr01ccts '

Accordmgly ihc prlonty pI’OjCClS cover:

1} river improvement of ihe Western Banjir Canal,
2} river improvement of the Cisadane river,
3) constiuction of the Ciliwung floodway.



2 BACKGROUND
2. 1 SOcio-Ecoﬁomy' :
2.1 . National Economy

(1) Nauonal Dev clopmcnt Plan

‘The Govcmment of Indmlessa sel atar get of an annual economic growth rate of 3.4 % for the _
. agricullural sector, 9.4 % for the industrial sector, 6. 0% for other scctors and 6.2 % in total in,
" its sixth National Development Plan (1994 1998) “The plan also aims to increase per caplta B

aimual i income to more than US$ l ,400,
(2) ‘Gross Domeshc l‘roducls ((‘DP)

o Gross domestic product (GDP) in 1993 was Rp. 302 ,018 billion (apprownately US$ 144
billion) and GDP per capita in 1993 was Rp. 1,609,997 (approximately US$ 770} as shown in

Table 2.1. - Annual growth rates of GDP since 1989 were high from 6.5 %to 7.2 % on 1983

constant price basis. GDP per capita is also i increasing with annual growth rate from 4.7 %
1052 % in the same period. :

3) Consumer Price

Movement of the consumer price in DKI Jakarta continued with its upward trend. - Average
inflation rate during five years from 1990 to 1995 was 9.24 %. This rate is slightly higher

than that during 10 years from 1985 to 1995. - Especially the price index of housmg cost

shows higher upward trend than other categories in the Ialcst four years

Wholcsale price index for consiruction materials shows the same upward trend as that of the

consumer price index. - However, ils average annual increasing ratio in thc fatest four years
is relatively lower than that of the consumer price index. - ‘

2.1.2 Regional Secio-Economy

(1) Administrative Unit

The Study Area covers whole arca of JABOT?\BEK: which consists of DK1' Jakatta,
Kabupaten Bogor, Kotamadya Bogor, Kabupaten Tangerang, Kotamadya Tangerang and
Kabupaten Bekasi. Left bank of the Cidurian river, that belongs to Kabupaten Serang, is
also taken into account for the study on the socio- ewnomy Adsmmsiralwc boundary of the
Study Areais shown in Figure 2.1.

(2) Arcaand Population

Area and population of the above administrative units are as follows:



District - “Area | Population Population
' 1 ke | in1990 Density
] (personsfkm?)
" DK Jakarta 661 8,227,746 . 12,447
[ SouthJakarta | 145 1,905,283 13,140
fast Jakarta 188 2,064,499 ¢ 10,981
Central Jakarta 48 7 1,074,997 . 22,396
West fakarta | 126 1,820,019 | ¢ 14,445
. North Jakarta 154 | .1,362948 - | 8850
'|[Kab. Bogor: o 2,770 - | 3,738,868 1,350
Kodya Bogor . 22 2713410 | - 12,334
|Kab. Tangerang | | 1,30% | 2,764,988 | 2,125
IKab. Bekasi -1 1,401 2,104,392 ¢ S 1,502
Kab. Serang , 1,781 1,470,838 826 -

3 Regional Gross l.)m:.lestic Products (RGDP)

RGDP in the Studiy Area in current price in JABOTABEK area is as shown below:

TAtea- |- Year | GRDP (Rp. billion)

West Java 1993 | 46,299
DKT Jakarta | 1993 50,999 |
Kabupaten Bogor 1993 4,814 *
Kodya Bogor S 1993 | 544

; T(abupaten.’l‘angcrang 1993 | 1,980
-|Kodya Tangerang | 1993 - 2,258

 |Kabupaten Bekasi  © | 1993 4359
[Kabupaten Serang 1993 4,393

2.1.3  Present Land Use and Fulure Land Use

- The study area is rapidly urbanized. The urbanization of the basin in future is estimated and
compared with that at present. - The following are the areas of urbanization at present and
- that estimated in 2025.

_‘ District L B " Present Land Use . | | Future Land Use
' Wl:wilc" Ur.banizcd Ralio of * Whote “Urhanized Ratio of
Afea Area Urbanized Area Area . | Acea Urbanized Arca
B eyl @y b ey [ aedy | owed | e
DKIJakata |- 661 382 f oss | Tess | oes9 0o
Nrangerang | 13er | weg o | a0 622 48
Bekast | 1401 38 - 3 1400 | 639 ¢ 46
Boger 2,792 - 88 . 3 |22 | 805 -



2.2 Hydrology

2.2.1 Floods in 1996

In January and February in 1996, the Ciliwung river basin and the city of Jakarta suffered
from serious flood damage. ~The following are the results of hydrological study on those
floods. . '

(l) Flood in January 1996

: l(a) Ramfall

At the rainfal} gauging stélion of Citeko located upstream of Bogor city, rainfall amount was
207.9 mm for 18 hours from 22:00 on an. 6 to 16:00 on Jan.7. * As a point rainfall, lhls

ramfall amount cor responds to about 50 years rclum period at BMG Jakarla station.

On the other hand, the da1|y rainfall at BMG Jakarta station was 31.8 mm on Jan. 6 and 99.3

nun on Jan.7.  Even if it is assumed that these two days rainfall was within 24 hours that -

amfall amounl of l3l 1 pirii corresponds to about 5 ycars returmn penod

In general it had much’ rainfall in thc area of upslrcam Ciliwung basin and lcs:, ramfall '

around the Jakaria area of lower (,lllwung basin on 6 <7 January.

(b) Waler-level

The peak water level at the Katulampa barrage was rgcorded as 2.5 m abovc Kalulampa'

barrage crest which gives the dlschargc of about 730 m Ys.
‘The water level at the Depok station in the CiliWung river rose to 4.35 m on the staff gauge,
well above the critical level of 3.5 m.  Usually the water luel rangcs from | 2 m lo L5m

during the rainy season from November to March.

Water level hydrograph at several stations in the C;Ilwung river and the Western Banjlr Canal,
and the tide level on 5-8 Janvary are graphlcally shown in Figure 2.2.

The water level along the Western Banjir Canal was S0 high 'especially in the reaches from

the Karet barrage to around Grogo! bridge that the flood overtopped the dike at about 5 places. '

{¢) Inundation

“The inundation which occurred during January Gth and 7th in Jakarta was causcd mainly due

to Nooding of rivers.  In particular the Ciliwung river seriously caused inundation at many

| places with large scale in lhe area along the Ciliwung river itself, the Western Banjir Canal
and the old Clhwung

Atthe Seliabudi pumping station, control room was also inundated and the pumping facilities

4
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were damaged on the east side.

‘The locations and areas of inundation are shown in Figure 2.3, It is clearly observed that the

inundation ' places were concentrated in the areas related to the Ciliwung river and the.
Western Banjir Canal. * The areas other than the above are in and around the Polder Sunter

Barat in North Jakarta as well as the Cipinang/Sunter in North and East Jakarta. The flood

* also overflowed i in the lower Clllwung river in thu reaches downstrcam of the Manggarai
" Barrage. ‘ : : '

{2} Flood in Fcb'ruar'y 1996
(a) - Rainfall

At the rainfall gailgixlg stali_oxl of Citcko located upstrea_ni of Bogor city, rainfall amount was
“105.2 mm for 24 hours from 16:00 on Feb.10 to 15:00 on Feb.11. As a point raml‘all this
rainfall amount corresponds to about 2 yéars return period at BMG Jakfu ta station.

-On lhe other hand, the recordcd dally rainfall dcplh at the BMG Jakarh station was 216 mm

which is the dmly rainfall depth for about 50-year return petiod. | But when it is considered
'!hql this rainfall was during only about S hours, this’ ramfall may corcesponds to more than
100 }eara return period.

In general, it had less rainfall dep(h in the upper basin and much rainfall depth in thc lower
basm on 9-10 ]‘ebmary 1996. ' :

(b) \_Vate’r fevel -

The peak waler level at the Katulampa barrage was recorded as 1.2 m above Katalampa
barrage crest which gives the discharge of about 240 m'/s.

Water level hydrograph at several stations in the Ciliwung river and the tide level on 9-13
l’ebruary are graphicaily shown in Figure 2.2.

The water level along the Weslem Ban_ur Canal was also hlgh in the reaches downstream
from the Sctiabudi Pumpmg stahon

() - lnuhdatién .

Flooding that’ occurn.d m the. CIty of Jakarta on 10 and 11 l*ebruary 1996 was duc to:the
torrential rainfall in the city and also in the catchment area of rivers that flow through .hl\al ta
' e\ccpt the Clll\vung river. : -

'l'he rain which started at 2:00 am on 10 February 1996 caused overflow in the rivers and
canals. Inundation in some arcas occurred at 5:00 am and continued to spréad throughout
the city of Jakarta till the afternoon. 'The inundation depth was from 30 em to 150 cm
covering an arca of approximately 5,000 ha.



The floed overflowed at some places along the Western Banjir Canal but the river flow from
the upper Ciliwung river at Mangg,ﬁrai Barrage was relatively small compared with the flood
in January 1996. The pumping facilities of Setiabudi pumping station were damaged due lo
this flood on the west side.

: The, inundation WhICh occurred over DKV Jﬁkarla area of Fcbruary 10 have been o‘bserved
_that it is duc to various problems of the urban drainage and that the intensity of a daily

- rainfall on the day exceeded thc designed capacuy Most of the habitual inundation area”
“suffered from damage except in the arca along the Clhwung river and old Ciliwung river..

'Accordmg to the survey report: prepared by the dru shows that arcas along the, Grogol
:Sd\rctans the Western Banjir Canal, the Cideng river and the Sunter l‘lVCl‘ suffered from
rather serious scale of inundation than the habliual ONeS.

" 'The locations and areas of mundatmn are shown in Fi lgurc 2.4.

(3) ‘ Comparison of Flood in Januhiy and Flood in Fc_liruary

The ramfall in Jamtary ﬂood was much in lhc upstream basm and less-in the downsircam -
basin.  But the rainfall in l*ebruary flood was less in the upstrcam basm and much in lhe]

downsiream basm

Accordingly lhe peak water levels of the flood in January at the station of Katulampa and |

Depok were quite high compared with those in' the flood. in lcbruary 1996, The peak
discharge of the flood in January at Katulampa barrage was approximately 73¢ m/s on
January 6 and that in thie February flood was appmxlmately 240 m’/son 10 ) ebruary 1996.

However, the peak water level at the Karet Barrage in. Ihe Western Ban_nr Canal in lhc
February flood was higher than the peak water level in the January ﬂood

2.2.2 Flow Regime of Ciliwung River
A flow regime of the Ciliwung river is examined to clai’ify' the present flow regime

characteristics of the C:hwung river for the appropriate facility design of proposed Ciliwung
Floodway to preserve the present low flow regime characteristics in the downstream reachcs

Accordingly the flow regime of the Ciliwung river is examined on the daily dischargc dala at
the Katulampa barrage station that is located upstream of proposed Ciliwang Floodway site.
The available annual daily discharge sencs from 1980 to ]990 at the Katulampa stalion are

shown in Figare 2.5 in order of magmludc

The specific disclnrge such as plenty Waler'discharge ordinary. water dischafge and low

“water discharge are exammed, and the awrage of lhose discharges from 1980 to 1990 are

smnmaru:cd below,

- Plenty water dischar:gc. " (ﬁisbhargc of the 95th ra'nk): 18 m'/s



. Ordinary water discharge’ (discharge of the 185th rank) : 13 m’s
- - Low water discharge  © (discharge of the 275th rank): 9 m’fs_

2.2.3 Retarding Effect of Ciliwung Valley Plain

The Ciliwung valley plain lies upstream of the Manggarai barcage and it is about 15 ki long

~ along the Ciliwung river. This valley plain is habitual inundation area and that has function

OF natural retarding basin.

' ln lhc, M/P study, lhc retardmg funcl:on of thls valley plain is consldcrcd to bc kept from thc'
viewpoint of flood control to decrease a flood peak discharge in the urban arca of lower .

réaches. Howevet. inundation problcm around this valley plam area will be decrcased wvith

a compleuon of the proposed Ciliwung ﬂoodway

Two cases of flood mnoﬂ to keep the 'rctardmg function or to confine the flood water with
river improvement, are calculated to clanfy the effect of retarding function in this vallcy plain

: usmg lhe runofT calewlation modcl developed in the M!P study slage

_ “The result shows that to kccp retarding function of _th'c C_iliwung valley pI'ai.n will decrease the
" Nood peak discharge of 100-year return period by about 50 m/s at the Manggarai. This is

the effect of the Ciliwung Valley plain in the reaches about 15 km long.  The decreasing
cffect of fload peak of the Clhwung river channel in the reaches from Dcpok to Manggarai is
not mcluded in lhls value ' :

2.3_ ; Pridrity Proj(_rc!s Siteé :

'2.3:.1 Western Banjir Canal

- {1} General Situation

The objective reaches of river improvement for the priority projects are the reaches: of

' 'a;)ppoxiiildtely 17 km from the estuary up to the Manggarai Barrage; the catchment arcas at

the Manggarai and Karel barrages are 337 km’ and 421 km’ respectively.

fZ)' River

{a) leuary Conﬂucncc,ofAngke Drain _:

Ihc recent blggcsl changc of the WBC river course is the cmnpluhon of short-cut v.orl\ at
extremely meandering part in Kclurahan Kapuk Muara (0.8 k - 1. 1 k) in 1995,

Nature Reserve Muara Angkc with mangrove foresl is loca_téd on the lcﬂ baik of the WBC
near the estuary. The area is now strictly preserved from the cavironmental “aspects.

‘Newly- constructed gentle slope embankment wilh the' elevation of about PP 3.5 m

(approximately TTG 2.9 m) forms clear boundary between the Nature Reserve and the

 residential area of Pantai Indah Kapuk.



(b)- Conflucnce of Angke Drain - Karet Barrage

Construction of parapet walls on the embankment has been conducted immediately alter the
big flocods in 1996 by using local budget. The construction work extends from the bridge on
J1. Pangeran Tubagus Angke (5.6 k) southward to the Karet Barrage (12 4K).  The hclght of
the pfirapct walls rangcs from 50 ¢m to 80 cm.

“The tiigh water channcl has been uuhzed mainly as sport grounds and cultwatcd land Thc |
" WBC has n,lalwely wide (around 60 m) and flat hlgh water channe! from Alpda K:8. T ubun :

bridge (11.3K)up to thc Karet Barrage (12.3 k).

From the conﬂuencc of the Angke Drain (2.9 k) up to Pangeran 'lubagus Angke bridge (5. 6 :

k), many squalters are located withou! break on high water channel and embankmem the
pracl:ml flow area is only within the low water channel. ' :

: (c) Karel Banage - Manggarai Bal'rage

There is- almost no embanl\mcnt on the feft bank throughout ﬂuse reaches: the gronnd
clevation on the left bank is generally lnghcr than that of the nght bank

From the K. H. Mas- Mansyur bridge {13 1 k) up to the M. H. fhamrm bridge (13.9 k), the
_crown of the right embankment is quite wide. High water channel exists only on !hc nght
bank in these reaches.  Upstream reaches of 185, 2 k have no embankmcnl

From the M. H. Thamsin bridge (13.9 k) up to the Snkabum: bndge (16 0 k), DKI Jakarla has
put the right bank in beautiful condition as a riverside park.

(3  Structures

(2) Embankment

The embankment of the WBC exists as follows:

- Confluence of the Angke drain (2.9 k) - Aipda K. S. Tubun bridge (11‘3 k) : on both
banks '

- Aipda K. 8. Tubun bridge (11.3 k) - Karet barrage (12.4 k) on Icﬂ bank only .

- K. H. Mas Mansyur bridge (13.1 k) - Halimun bridge (15.2 k) : on ;1ght bank only

(b) I}arragc

““The Karet balrage has four shde gatt,s and is mtegrated wuh a railway bndgc Accordingto |
PAM Jaya, the main source of raw water al the plant will be the Kali Malang after completiou '

' of pipe construction from Cawang 1o the qumpongan site.

The Manggaral barrage has lwo_ sllde gates (Manggarai 1 gate) and is integrated with a

g



railway bridgé and a roadway bridgb.: It is said that the ba“rr':age"da_mn\'ml up the flow by
about 3 m in height in January 1996 flood, because the gate is quite harrow.

(c) Bridge

“There are 18 roadway bridges and thrce ra:lwqy bridges crossmg the WBC. Some bridges
‘such as Prof. Dr. Latumeten and Kyal Tapa bridges have extremely low girders hanging down
from the river bank. T he treatment of these bridges is discussed in Chapter 4. '

' (4) l’lesent Carrymg Capacah’

Prcscnt carrying capacity of the WBC is estlmated by usmg ton- umform ﬂow formula based

on the 'survey results in 1996. The results are shown in Figure 2.6. The bankfull capacity

and the freeboard (mmnnum 0.8 m) capacity are around 350 m¥/s and 250 m'/s in average
msptclwely :

In lhe mlddle reaches, the carrying capacily has mcua&d by about 70 m¥s in avcrage from
the banklull capacity by the new parapct wall constructed in 1996,

232 Cisadane Riv.er

(1) General Situation

The objective reaches of the river improvement for the prioﬁly projects are the reaches from

the estuary to the Pasar Baru barrage (21.3 k); the catchment area at the Pasar Baru barrage is

1,411 knm%. - The high water channel is gcnually ¢overed with rich riverside forest or has

“been ulilized as cultivated land.

(2) River

‘(a) Condition near the Estuary -

There exists a big shoal almost like small island of about 9 ha on the left side of the estuary.
In downstream reaches from 2.5 k, the natural levee and the embainkment almost disappear
- and the ground becomes almost flat.  Many fish ponds are scattered around the estuary.

(b)) Former River Couirse

There exists a big oxbow lake of the former Cisadane river course with vast water arca of

around 9 ha on the left bank between 9.2 k and 9. 9k The lake is snrrounded by relatively

high former embankment of the Cisadane river.

 “There exists a distinct former river course with a circle shape on the right bank at 13.1 k.

(¢) Bed Rock around 17.4 k



“Tufaceous bed rock with gravel is e‘-:posed on the river bed from 174k to 18.0 k. The bed
_slopc forms stepwise shape in the reaches.

(3) Structure

The embanked reaches of the Cisaddne river are localcd from 2.9 k uvp to 17 k from the
cc.luar) :

Pasar. Baru barrage is located at the upper end of i_hc objective reaches of thc'Maslc'r'Plan

(21.3,1().-- Kali Baru bridgc at 6.4 k'ié the only bridge crossing the Cisadane river.

(4) Present C'lrrymg Capacnty '

‘_ Present carr)mg capac1ty of the Clsadane river is estimated by using non- umform flow .
* formula based on the survey results in 1996. “The results are roughly summanzed as follows ‘

(n,fcr to Figure 2. 7).

: Rcachcs " Banktull (m’fs) -1 {}m frecboard (m’/s) :

00k-35% | 600 200
35k-12.7k ¥ 1,500 1,200
127k - ._ - 1800 1,500

"2.3.3  Ciliwung Floodway
(1)  Location

The proposcd site of the Ciliwuang Floodway is located in the hilly area with gentle slope in
Kecamatan Bogor Sclatan belween the Ciliwung river and the Cisadane river as shnwn in
Figure 2.8.

The floodway inlet site is proposed on the feft bank of the Ciliwung river of which location is
at just downstream of the bridge of the national highway going to Bandung. The left bank
side is of crowded residential area which is very close to the river ¢ourse. Rcs:denhal
complex of middle scale has been extended on lhc ught bank of the Clhwung river,

The outlet facilities will be located on the'ri_ght bank of the Cisadane rivet. Rathcr crowded
residential area have been extended on the slope of hilly area on the right bank, but not very
closc to the river course.  The present river bed clevation of the Cisadanc river near- the

outlet is approximately 256 m. On thc rlght bank of the Cisadane river; lhe raliway is

running along the river coursc'.

The floodway route is in the hilly area of the clevation of 275 m to 300 m, moslly under the

crowded residential and commercial area. T the midway of the route, a creek and a canal
forin some shallow gorgcs flowing rom south to north.

0
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- {2) River Condition

The catchment areas of the Ciliwung river at the proposed inlet site and the Cisadane river at
- the proposed outlet site are 152 km® and 205 kmi?, respectively.  The distance between the
" both rivers becomes shortest of approximately 1,000 m, near the project site.  Towards the

upstream and downstream, thie distance between the both rivers increases.

' The average gradicnt of the tivers is roughly from 1/50 to 1/75. At many portions along the
- rivers, bedrack is exposed on the river bed; maiy nick points have been fornied reflecting the

difference of geological’ condmon along the river course.’ The bed ‘material ‘consists of
cobbles and boulders; sonic boulders are estimated 10 be washed out from river bank nearby .

*which orngmated in past pyroclastic ﬂo“s

The both rivers have formed exlremcly dcc]ﬁly dissected 'vailey and the city area of Bogor is

* - located on high terrace.”  The Cisadane river forms blgger and deeper valley lhan that of the
Clhwung river everywhcn, around the project site.

24 Topographic Survey

2.4.1 River Survey

The'objective rivers are the Western Banjir Canal in the whole reaches, the Cisadane River in
the reaches downstream of Pasar Baru Barrage, and the Ciliwnng and Cisadane Rivers in the
reaches near the inlet and outlet facilities of the Ciliwung Floodway. The total nuniber of
the survey is 161 cross sections.  The objective reaches are shown in Figure 2.9,

242 Topographic Mapping

The objective river is the Cisadane River in the reaches downstream of Pasar Baru Barrage to

the estuary. . The objective area of 25 km? is shown in Iigure 2.9.

2.43 Topographic Survey

The objective area is the arca along the proposed Ciliwung Floedway route and the Ciliwung
and Cisadane rivers in the reaches near the inlet and outlet facilities of the l foodway. The

_ _objecuvc area of 0. 25 km? is shown in hgun, 2 9.
24, 4 Soundmg Survcy

“Yhe objecuvc ofishorc are 2 km of the Western Banpr Canal and l km of the Clsadanc river.
“The ijcclwc area of 1.7 km? is shown in Fi ‘igure 2.9

2.5 Geolcchnical Investigalion

2.5.1 Introduction

i1



Geotechnical investigation has been carried out in the priorily project arca of the Ciliwung
Floodway, the Western Banjir Canal (WBC) and the downstream: reaches of the Cisadanc
river. The main objectives of the investigation are to obtain the following information:

‘1) Geological conditions along the WBC and around the downsircam feaches of the
Cisadane river for the river improvement works,

+2) Geological condilions along the Ciliwung Floodway route in Bogor, and _ o

3} Geotechnical feature of foundations, cut slopes and tunilél._ ' ; ' o ' @ 4

52:.5.2 : Geology
M ‘General Geolbgy .

The geology in the Study Area is composed of alluvium of the lIoloccnc age (mainly in thc
lowland plain), terrace deposits of the Pleistocene age (mainly alluvial fan in the Bogor zone: _
and the Jowland plain), tufaceous scdlmcntaly rocks of the Pliocene to Miocene age (mainly -
in 1he Bogor zone) and southern volcanocs of the Miocene age. : .

The geologlcal map and the 1ocal slrahgraphy in and around tht, siudy area are gwcn in
Figures 2.10 and 2.11, respcctwely

(2) Geology in the Project Arca
{a)} Downstrcam Rca'chcs'o_f the Cisadane Rivér -

Most of the subsurface layers in this arca belongs to Alluvial. -~ This deposit unit is actually a
mixture of valley deposit, river deposit and beach deposit, and mainly consists of clay, silt,
sand, pravel, pebble and boulder containing organic material, or shell fragments at the local
part. Further this unit can be considered as very soft to sofl scul (apphcable to clay / snll)
and very loose to loose soil (applicable to sound).

{(b) Woestern Banjir Canal Alignment

Alluvial (downstrean reaches from Grogol) and Alluvial Fan (Grogol to Manggami) are the
majority to subsurface tayers. Alluvial Fan . deposit is the result of weathering - and
redepositing of Quaternary volcanic: products and mainly- composed of bedded tuff and
conglometatic tuff and those are interbedded wnlh sandy tff and pumlce lnﬂ in some places '

(c) 'Cili\wng F lciodway Routc

The Ciliwung Hoodway is located bel“een the ClllWUllg river and the Clsadanc river in the .
hilly area of Bogor. The geology of the floodway route is mainly composed of Younger
Volcanic Rocks of G. Pangrango naméd in the Geological Map of the Bogor Quadrangle
{1986} which consists of old deposns lahar and lava, andestic basall with oligoclase-andesire,
labradorite, olwmc pyroxene, and homblcnde ete., mostly Inghly weathered and pooriy
cemented. -
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2,53 Geotechnical Investigation for Cilivung Floodway
(1) Field lm’cstigalion and Laboratory Test

[.ocations of the core drlllmgs and the geologacal profiles are shown in Figures 2.12 and 2.13,

' ruspcchvely

(2) Gcf)t'cclmicﬁ] Consideration for Flnmlway Conslr'nctiou :

In view of lhe topographlc condmons thc tunnel w1|l bc encountered lo the tufaceous sandy
silt layus and tuff breccia., As afomnentloncd the both layers are pooriy consoltdated-and =
loosely cementcd and includes boulders in places = '

‘N-values by SPT ranges 38 to more than 50 m in lhe upper layer and more than 50 all over in

the lower layer.

“The elasticity coeﬂicicni (Young’s modulus) obtained by the borchole lateral load test (LL T)

has a wide range from {50 10 moré than 10,000 kg/cm probably due (o (hc degrt,e of the

; ccmcnta:ton as well as the components of rocks. -

"The groundwalcr level were obsen ed at a depth of 1.0 to 3.0 m in ﬂlb borcholes of FLD-1,

FLD-2, FLD-3, FLD-5 and FL.D-7 and 10.0 {0 15.0 m in boreholes of FLD-4 and FLD-6. In
addition, the artesian water (confined water) with 0.9 and 2.0 m in a hieight of water pressure
from the ground surfacc appears to come out at a depth of 15 and 20 m of the borc¢holes of
FLD-5 and FLD-7; discharge of '\_vhich are about 1.0 and 5.0 Vsec, respci:livciy..

Judging from the poorly consolidated condluon and the physncal propeities of lhc layers such
as unconfined compressive strength and clasticity modulus, careful and adequate studies shall

be -made for tunnel construction in the Younger Volcanic Rocks unit considering the

relatively thin overburden and a lot of the groundwater/artesian water.

The cut slopes of the open channels including tunnel inlet and oullet are to be composed of
three difterent layers, namely overburden' layers, tufaccous sandy silt and tuff breccia.
According to the geotechnical investigation and field reconnaissance, especially from the
observation results of the bluff along the Ciliwung river, these layers in normal cut slope is

strong enough. No specral attention except slope protection againsl erosion for cut slop& is
-mcessary to stab:h?e the slopcs and 1o nduce naintenaice wWorks. IR

Modualely consolidated rock of tull breceia is cxpeﬂ,lcd to exist under '!{) m in dcpth irom
" the ground svrface of the borehole FLD-1 where the control weir is to be desigined. - In the

aforementioned tufY breccia, N-values exceed 50 and permeability coeflicient is an order of
10" emifsec except about 5 m in depth of surface zone. © Tufl breccia core samples were
collected from the borchole FLD-1. - The confined compressive strength ranges from 23 to
478 kg/om® widely due to the degree of consolidation. These values indicate a rather soft
rack condition. Consequently, it is recommended that the surface weathered tuff breccia,
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‘aboul Smin dcplh, are to be removed from the foundatwn of the weir to improve the bearing

“capacity and the i lmpcrwous condition.
2.54 - Geotechnica Investigation for River Improvement Works

: '(1) Field hwesnga:ion and Laboratory Tcst

. L omuons of field work (core dnlimg) and geologlcal prohles are shown in hgurcs 2.14 'md‘
205, respecnvcly . P ;

(2) Gcotcchmcal E 1\vz’lluaﬁon

‘The gcneral geo]og:cal condmons and geologlcal proﬁ!es can be seen in hgure 2.15: and

atc;,onztd in two (2) parts of geolog:cal umls namely Holocene: (Alluvlal) umt and

[’lelsmcenc (Alluwal Fan) unit.
: (a) lIolo’cene (Alluvial) u'nit_

This deosn is actually mixed of val}cy deposul river deposit and bcach deposit and mamly
consists of clay, silt and some sand and comalmng organic material or shell fragmenl at the
local part. The downstream reaches of the WBC betwéen the borcholes of WBC-1 and
WRC-7 and CSD-1 area of the Cisadane river are dominantly coveréd by this deposit with a
depth of 10 to 15 m. - This deposit can be considered as fhe: very soft soil (appllcablc 1o
clay/silt) and the very loose soil (applicable to sand) with N-values of less than 10 and mastly
arange from | to 3, and with brownish gray or gray (dark!hght) celora

(b) Pieistocene (Alluvial Fan) unit

This deposit is the result of \\cathermg and n.dcposnmg process of Qua!emary ‘voleanic
products and’ consists of mainly clay, 'silt, sand and gravel.  This deposit 'is widely
distributed; underlying the Alluvial unit in the downstream reaches of the Cisadane river as
well as along WBC as the superficial layers between Grogol and Manggaral with a dcpth of
10 to 20 m.

N-values of this deposit ranges from 2 to more than 50 due to the degmc of the consisténcy,
firm to very stiff or loose to dense and unconsolidated to consolidated - (tufaceous). The

permeability coeflicient ranges from an order of 10% to 197 cm/see, | m)perwous condmnn in

general except the intercalated thin sand layers wh:ch is an order of 10 cm/scc

Noie : demf!s of gcofagtml investigation are compﬂea’ in t)'ze volume of reference dam o!her -

than rhe componem of lhe Jinal reporl
2.6 Environment

2.6.1° Physical and Chemical Environment
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- (1) Suvface River Quality |

- Western Banjir Canal

According to the Decree of the Govermment of DKI Jakaita, the Western Banjir Canal is
included in a part of the Angke river basin_ which is classified in class B; water shall be™
suitable as raw water for drinking water. While the Angke river itself is classified in class
D; water ‘is suitable for agricultural, commercial, and’ industrial uses and’ hydropower
geaeration.  The -Western Banjir Canal is running ‘through Jakarta: with high pollution

~deasity, and comparing the result of the water quality analysis’ of samples taken: from the .

Western Banjir Canal with the standard in DKI Jakarta; it is )udged !h'n the present:water
quality of the Western Banjir Canal is charactenzed by chemlcal pollutanls caused by

. domeslic and ccmmuc:al wasle water.

- _Cr'lht-’ngFfdo’dﬂ‘ay

. Aceording to the Decree of the Government of West Java province, the: Cisadane river and

the Ciliwung river are classified in'class B. Comparing the result of the water quality
analysis for samples taken from the Ciliwung and Cisadane rivers with the standard in West
lava province, the present waler qualitly is Judgcd to be affected by heavy metals pollutauts
such as Lead, Cadmium and Hexavalent Chronmlm

- Downstreant reaches of 'the Cisadane river (from the Pasar Baru Barrage to the estucry)

Based on the Decrec of the Government of West Java province, downstream reaches of the
Cisadane river is classified in class C and 1.  Comparing the result of the water quality

analysis for samples taken from the Cisadane river with the standard in West Java provinee,
“the present water quality is judged to be aﬂcctcd by chemical pollutants caused by domestic

and commcrcnl waate walct.

Q) Grouml Water Cohditions

In the residential areas where the Ciliwung Floodway would be constructed, the shaltow
groundwater is being utilized as the main water source for domestic water supply. There are
about sixty (60) wells of which the depth are ranged form .Om to 18.0 m.

i :2.6.2f Biological Eni*ironmcnt

oy Fiora

Accordmg 0 lhe ﬁcld survey for ﬂora, lhcrc are smaH mangrove forcsls in the estuarics of the

- Western Banjir Canal and the Cisadane river . - However, these mangrove forests have been
affected by various problems such as coastal erosion; soil erosion, ‘exhaustion of mangrove

forest resources and aqua resources.  In particular, around of the cstuary of the Cisadane, the

mangtove forests have been decreascd due to the land use conversion from mangrove forests -

to fish ponds.
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“Therefore the density of mangrove have been reduced band types of remaining mangrove are
~limited, and dominant types arc pioncer ones such as Avicenia marina and Rhizophora

nuicronaia.

(2) Fauna

*Some spccws of b:rds and rephlcs to be protcctod have been ldcnuﬁed through’ the field
surve ey in and amund estuarics of ‘the Western Banjir Canal and the Cisadane river.
Remaining mangrove forests i in esluaucs of these rivers can bc 001151dered as a comforlable

'habliat of water birds, -
2,63 ¢ Sdcio-économip Environnient -
(1) Public Facilitics
_Ihen, are many road bridges; ra11w*1y bridgcs and pedes!nan bridged in the prlorlly prOJcct
area. Those facilities are considered to be important for not only. transporlatlon system but
also socmi coimmunication. Number of crossmg locahons identified in the prq:cct area are

as {ollows:

- Western Banjir Canal -~ :20 places

- Cisadane River : 2 places
- Ciliwung River : 2 places

{2) Trafﬁc'Dcnsi(y

In Jakaria cily, traffic jam caused by high traffic densily is a common phenomena.

- According to the field survey, high traffic density occurs during working hours which is "
between 7:00 aum. and 15:00 p.n., moreover the largest traffic density per hour at Sultan '
Agung road, which runs parallel to the left bank of the Western Banjir Canal, récorded more -

than 5,000 vehicles pre hour.
(3} Public Health
{a) Pattern of Discases

- DK1 Jakarte

According to the LBI report in 1994, the pauern of diseases in Jakarta City is dommaled b)
respiratory tract mf‘ccllon and skin-infection, in pamcular about 40 % of non-hospitalized
paticnts suffer. from respiratory tract infection caused by air poltition. While based on the
data of hospitalized patients of the: ‘Ministry of Health, it is found that intestinal infection,
obstdrlc complication and abornon are dommant discases. :

- Bogor
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- According to the report of SPVMulkési Section of the Health Office of Bogor, the paltern of

diseases in Bogor is dominaled by respiratory tract infection, dnarrhca gastric disorder, -

. dyscmer)’ and anemia.
- Fangerang

E :\ccordlng to the LB report in 1994 the patlem of dlseases in langcrang is dommated be
“respiratory tract infection and skin mfccuon Most of non- hospllahzcd pancntb sufter from

‘respiratory tract infection.

' (b)' ‘Watér Source

lhc niain water source for DKI Jakarta, Kodya Tangerang are mummpai water which have
been supplicd by the PAM Jaya or PDAM system, and the shallow and deep gmundwatcr
However, in the lower reaches of the Cisadane river, the surface river water is uhhzed as lhe '

© 'main water source for domcstlc watcr supply

The main water source for 'rcSi_demial areas arowid the Ciliwung Floodway site have been

-supplied be using groundwater of shallow and deep wells with a depth of 1 - 18 m.. - While in

the hilly arca in Kecamatan Bogor Selatan between the Clllwung river ‘md the Cisadane river,
the main water source iS municipal water.

27 0n~going Floo_d Control Plans

[n order 1o cope with the serious damage caused by the big floods in January and February
1996, the Government of Indonesia has promoted the program to execute urgent and short-
term flood control works. ‘These flood control programs will be executed in line with this
present Study. ' o ' - o

The work items related to the present Study are listed below:

I) Channel excavation of the Western Banjir Canal : 8 km

 2) Embankment improvement of the Western Banjir Canal : 18 km

3) | Drainage improvement of the Ciliwung Drain (Manggarai Batrage-Kapitol):8.4km

4) " Rehabilitation of slide gates of the Pasar Baru Barrage on the Cisadane river : 7 units

2.8  Review of Design Disgl_iafge Disli'ibutidli

281 The Western Banjir Canal

Design discharge disirizbutio_n'of the Western Banjir Canal is propoécd_ based on the design

 discharge distribution between the Ciliwung river and the Ciliwung drain (old Ciliwung river)
~ as shown in Figure 2.16. The design discharge distribution from the Ciliwung river to the
* Ciliwung drain was once determined to be 75 m*/s in the master plan formulated in 1973.
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This design dischargc distribution to lh'c Citiwung drain was once succeeded in the present
study on the flood control master plan in JABOTABEK.

But in consideration of the surrounding situation of the Ciliwung drain, review of this design
discharge to the Ciliwung drain has becn conducted aiming at decreasing the discharge to the

Clhwung drain.

| Dccreasmg the dcsngn discharge lo the Ciliwung drain dlreclly leads to the increase of dcsugu

-~ discharge to the Western Banjir Canal. : But since the Westemn Ilanjlr Canal is located in the

very densely populated area of DKI Jakarta, wndenmg of the nvcr for i increasing the carrying

capacity of the river should be avoided as much as possuble The tiver nnprovemem of the.

- Western Banjir C‘mal shonld be planncd in the prescnt right of way in prmctple

In consideration of lhc above, !he review of dcs;gu d:scharge d;str:butmn of the Ciliwang
drain has been conducted. i The conclusion is that the design discharge distribution of the

Ciliwung drain from the Ciliwung river can be decreased from 75 m¥/s to 50 m*/s. On this -

- condition, new design discharge distribution of the Westem Banjir Canal is calculated and is
~ shown in l'lguru 2.16. : :

282 The Cisadnue River

In the flood control master plan of the Cisadane river, the design discharge of the Cisadane

river in the downstream reaches is proposed to be 1900 m¥/s. - This is calculated based on the -

concept that the flood diversion (600 m®fs, return period of ‘100 years) from the Ciliwung
river to the Cisadane river and flood diversion (115 mYs, return period of 50 years) from the
Angke river to the Cisadane river occur stmullancously with the flood occurrence in lhc
Cisadane river with the return period of 50 years. {Refcr to Figure 2, 17) :

‘The occurrence probability of thas'snluauon might be very small f the probablhty could be

estimated 1o be very small, the design discharge disiribution of the Cisadane river may be

decreased to certain extent.  But the shortage of available data on rainfall in the basin would
not allow the hydrological analysis on the occurrence probability of this situation. -

After discussion on this issue with authorities concerned, it is concluded that this design
discharge of 1,900 m*s should be adopted in order to ensure the maximum safety level of the

Cisadane river against the artificial flood diversion from lhe Clllwung and the Angke

floodways.

2.9 Channel Conditions for Rccla'mation_ '

2.9.1 Infroduction

Sea coast reclamahon pl'ms are now underway. Oné is a reclamailon plau aiong the sea
~ coast of DKI Jakarta, so called PANTURA DKI fakarta. -The other is a reclamation plan
along the sea coast of the western part of DKI Jakarta and some part of the West Java

~ Province, so called KAPUKNAGA. - The objective reach is tentatively from around the
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estuary of the Western Banjir Canal to’ around - the estuary of Ihei Cirarab rivcr._"’l‘he S

reclamation width towards the sea will be 2.5 km in average.

Here study results are presented on the conditions of the channcls 1o be prepared in the
reclaimed area as the continvation of the Western Banjir Canal, the Cengkareng Floodway,

~ and the Cisadane river, so that they would not cause any raise of the design high water level
i thc flood comrol master plan in JABOTABFK : :

The channel condmons in !hc master plan prosented hcrcundcr are lhosc revnewed ones in thls
feasnblhty study slage (Refcr to chaptu 4) ‘

2. 9 2 The Clsadalle Rn er

Though the mangrove ‘forest around the estuaty of the Cisadane rlvcr will bc kept as it is now

~ by the plan, the necessary conditions of the channel as the extension of the Cisadane nver ]
‘be pupared in the reclamation area are discussed here.

0 Basic Features of the Cisadanc River at the Estumj' in the Master Plan -

Since the Cisadane river is planned to be improved in the reaches starting from the point 1.8
krit upstream from the present estuary, the following channel conditions of the Cisadane river

-at that starting point in the Master Plan are taken juto consideration:

1) Design Scale ' | : 50-year retumn pcriod |

2) Design Discharge . " 1900mYs
3} High water level: 13 7lm
4} River-bed elevation - 1493 m

5) Width of low-water channel  :94m
(2} Basic Assumbﬁons‘ of the Channcl in the Reclaimed Arca

Channel conditions in the reclaimed area are studied by using non-uniform formula o the
following assumptions:

1) The channel-bed elevation would be maintained as high as the design nver -bed elevation
“at the downstream end of the master plan. :

2} The w1dth of low water channel should gradually increase towards the new estuary.

3) The md{h of hlgh water chamlcl should bc the same as that at the downstream end of the

: master plan

3y Result of Caiculation

“The channel i the reclaimed aréa as the extension of the Cisadahe river, should have the.

width of low water channel of at least 248 m at the new estuary against the width of 192 m in

_the master plan to avoid the raise of design high water tevel in the master plan.
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| 2.9.3 "The Ccngkaréng Floodway
(l)5 Basic Features of the Cengkareng Floodway at the Estuary in the Master Plan

The following channel conditions of the (,engkarcng Floodway at the estuary in the Master
Plan ave taken into consideration:

1 Design Scale . ' 2 100-year return period o %) _
2) Design Discharge - 1S10mYs S
3) High water level . o 1.20m
4) - River-bed elevahon T i-435m

_ S)_ Width of low-water channel i 5Tm

2) lﬁasié Assumptiéns of the Channel in the Recla.imcd Area’

: "l'he sal;lc assumptiohs. with those of the case of tﬁe .C'isada_ne river .are utilized h_ere.l

() Result of Calculation |

The chamllell in"lhe'rcc_lainfu'ed afea as thc extehsidﬁ_of 1h_¢ Cengkarehg l?lé)od;vay should have
the width of low water channel of at Icast 133 m al thé new estuary against the width of 120 °
m in the master plan to avoid the raise of design high water level in the master plan,

294 The Western Banjir Canal | .

(1) Basic Feﬁtures of the Westein Banjir (,‘a'nal at the Estuary i:n Ihc Mﬁﬁo:- Pia:; :

The following channel conditions of the Western Banjir Canal at the esluary in the M'astcr
Plan are laken into considération:

1) Design Scale : 100-year retum period

2) Design Discharge : 500m’s
3) High water level :085m
4) River-bed elevation 475 m

5)  Width of low-water channel 53 m

2) Basic Assumpfions of the Chanﬁe! in th:e iRcclaim“cd Area

‘The same assuiﬁptions with lhosé of the .case qf tht;f Cisadéﬁe river; are uulmed h_efe.' .

(3} Result of(falcu'lauon | |

The channe! in the reclaimed area as the extension of the Western Banjir Canal should have

the’ width of low water channel of at least 147 m at the new estuary against the width of 100
min the master plan to avoid lhe taise of the desngn high water level in the master plao,
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3 OPTIMUM SCALE FOR URGENT FLOOD CONTROL (IST STAGE) PROJECT

Implementation of the priority projects sclt,ct:.d form the ntaster plan needs a big amount of
project cost. Accordingly, effective stepwise implementation of the projects is required.
Comparison of four safety degree alternatives is studied here for the optimum scale of urgent

flood control project to be implemented immediately as 15t stage project:
N "f'\ltcr"na:tivc Schemes

" The fo]!owmg four design scale alternative schemes have been éxamined for ophmum scale

of the priority projects. . T he allernative schemes are shown in Tabie 3 1 and Figure 3. l

' _z\lt_e;natives- ) : WBC S Cili\\'uﬁgFlood\\'ay o o Clisadané

DAL C MPscale (100-year) 2 tunnels {300 m3/s x 2 units), CS0-year (1,900 m3/s)
, : . ' ' discharge velume: 600 m3/s . ' : .
TAl2  M/P scale (100-year) 1tunrel 300 m3fs x unit), -~ . 25-ycar {1,500m3/s)
_ g BN . dischargé volume: 300 m3/s -
Al 2 M/P scale (100-year) 2 tunnels (300 w3/s x 2 unRits), " 25-year {1,500 m¥/s)
' o o _ discharge votume: 300 m3/s o
Alt. 3 5Q-year o 1 tuanel (300 m3/s X 1 unit), lO-:}e‘ar{!,?OO'm:’!s)'

discharge volume: 300 m3/s

3.2 Evaliz'ation and Conélusion

'3.2.1 Evaluation

Economic evaluation is conducted for the allernatives as one aspect of project evaluation.
The estimated EIRR and B/C are as follows:

A[aemahives - Flood reduction ©  Economic project cost EIRR B/C

) benefit :
(Rp. million ) {Rp. million) (%%} {discount rate : 12%)
_A'It.él(zl;mnels). - ; 3.5,315: ; - ,456.33:2. | _ls.i- | 137
| A'lt.:2(l:tuﬁnél): | - 79,1§6- R ;65,553.' | 180 | .57
Al 2 (2 woriels) | 0096 | 54_0.5?686 164 BRERTY
A3 ) 68,800 | 26 118 B 154

- Evaluation of the alternatives from other aspect such as technical aspect, mv:ronmemal '
impact, and socnal impact are conducled as shown in Table 3 1. :
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322 Comparison of Construction Cost of Ciliwung Floodway

The comparison of construction cost of the Ciliwung Floodway is studied as shown in the
figure below. To construct two tunnels at the same tine is cheaper than to construct 1st
tunnel in the urgent ﬂood control project and construct 2nd lunnel later in the master plan
slage ﬁcparatciy

- 500,000 |

4{1'0,000_ A

300,000

200,000

COST (Rp.miltion) -

100,000

2 tunnzls st tunnet 2nd tunnel Ist + 20d tunnel
at the same time separately

3.2.3 Conclusion

The Alt.2 has the highest EIRR and B/C. However, in view of technical, e'nvironment'al and

sacial viewpoint on construction of the tunnel, it is concluded that the Alt.2" has higher
advantage than the All.2. The Alt.2" has still higher EIRR and B/C than that of the Alt.1 i.c.
the Master Plan stage and has same design discharge distribution with Alt.2.

As for the construction of the Ciliwung floodway, the two tunnels proposed in the master
plan are to be constiucted in advance during the stage of the urgent flood control project.

The design dlscharge to the two tunnels is proposed temporarily to be 300 m/s in accordance -

with the river improvement of the Clsadane river-in downstrcam reaches with 25:year des:gn
scale. : :

The construction of 2 (uunels in advance is proposed with the consideration to the demerits
such as various procedures, increase of the cost, negative impact of giving inconvenience tp

the surrounding residents and the OIhers to be accontpanicd by fulure additional works.

' 'Accordmgiy, the, All 2 is sclccled as the optimum scale for the priority project to be
“implemented as an urgent flood control project (15t stage project). -
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“The design .discharge distribution thus proposed is as follows:

Urgent Flood Control i’m]ecl

Master Plan . {1st Stage Project)
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"4 PRELIMINARY DESIGN FOR URGENT FLOOD CONTROL PROJECT
Pruiinﬁnary design of the Western Banjir Canal, the Cisadane river, thic Ciliwung Floodway
and the related structures is conducted for the urgent flood control project (1st stage project)
- here.

4.1 Wos_tcrn BanjirCa_nal o

BEARE .Dcsi'gn Criteria.

In prmmple the desrgn is conducted in accordance wrth the critetia in “Flood Control Manual -
in Indonesia” (hereinafter referred to as the Manual), which was prepared by DGWRD in

wllaborahon with Canadtan Intcmaimnal Devclopment Agcncy in 1993,

The following cntena n Japan are also referred lp:

M'mual for River Works in Japan - :

- Cabinet Order conceming Structural Standards for Rlver Management Facrimcs '

- Latest Gurdclme for River lmprovemem in Japan pub]rshed in 1996

Accordmg to the latcst river rmprovemenl cn[ena in Japan (Gurdelmc for River | mprovement

~ in Japan, 1996}, it is desired to decrease construction and maintehance costs and to preserve

cnvironment as much as possible. -Howev er the latest guideline is applied for the WBC
limitedly because of the following reasons:

- the WBC is an artificial floodway;

- it is necessary to increase the carrying capacity within the present right of way to avoid -

land acqmsrtlon in the densely populated area; and

- it is necessary no to raise the design high water level as much as possnble to dccrease the
number of bridges to be reconstructed. :

4.1.2  River Improvement

(1) Basic Improvement Items

The basic improvement items are summarized in Figure 4.1.

(2) Design Discharge

The design discharges are as follows: _

- Estuary (0.0 k) - Angke Drain (2.9k) S s00mYs

- Angke Drain (2.9 k) - Krukut River (124 k) C470mYs

- Krukut River (12.4 k) - Manggarai Barrage (16.9 k) 1360 mf!s '

These are revised values in the feasibility stage as already discussed in Section 2.8.
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] (3)  Objective Reaches

The objective reaches of the river improvement for the urgbnl flood control project (1st stage
project) are from the estuary (O Ok)toupto ihe M?nggaral Barrage (16.9k).

(4 . nght Of Way

Accordmg to the present Iegxslanon the authormcs should acqmrc and control overall land to

‘a distance of 5 meters beyond the outside toe of embankmems as a tight-of way of river.
‘However, this right of way of 5 m is not inctuded as ar objective arca for land acquisition in

consideration ‘of present’ densely urbanwcd land use situation and difficulties of tand
acqmsmon atong the WBC.

G5 Alignment

In :princ'ipie propos'ed alignmcﬁt_ of the WBC is on the exisling one except near the estuary to

avoid any land acqmsluon Thc design alignment is shown in Figure 4.2,

=(6) Longltuﬂmal P| oﬁle

Thc design‘ longiludinal profile is shown in Table 4.1 and Figure 4.3.

(7) CIOSS Scctlonal Profile

The slandard cross sections are pre pan.d as shoxm in Figure 4.4.
(8) Mannmg s Roughness Cocfﬁc;ent
lhc following Manmng s mughness coefﬁc:ems (n) are adopted:

- 0.025 : low-waler chaimci
- 0.040 : high-water channel

(9) Freeboard |

The minimum ruqmrcd frecboard is 0. $ m. However, the freeboard of 1.0 m is adopted

- taking into account the importance of lhe to-be protcctcd area and thc margin for folure

envisaged land submdcnce

5 Iru:board of 0.6 m is 'ldopted where the design hlgh water lcvel is l(mer than the grouud
-elcvailon :

(10) Inspection Road
Inspection road with minimum 3 m width is provnded on both embankments where 1hcn. is 1o
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- road available along the WBC at present,
(11} Revetment
Embankment

“Reveunent of wet masonry on thc side slopes of the embankment and asphalt pavement on
" the crown are prowded in the follomng reaches in the same way as the present

- Confluence of thc Angke dram (2 9 k) Alpda K. S F ubuii bndge (11. 3 k) boih banks |

- Alpda K. S Tubun bndge (1 1.3 k) - Karet barrage (12 4 k) lcﬂ bank only
River C}mmrel ‘

Low and hlgh water channcl rey ctments are prowded around the conﬂuence of Ihc tributaries
and struclurcs '

Low water channel rcvetment is prowded ‘around the water colhdmg front along the
meandermg reaches of Muara Angke and steep slope portions of 1:1 0 '

4.1.3 Brldgc

(1) Freeboard

“The soffit elevation of bridge girder and requ:red minimum freeboard line are shown in
Figure 4.5. :

Brr'dgés lower than proposed HWVL

The follomng two bridges have extremely low girders and the girder soffit clevations become
lower than that of the proposed HWL..  Those bridges are required to be reconstructed.

Prof. Dr. Latuineten bridge (6.9 k)
Kyai Tapa bridge (8.4 k)

Bridges lower than freeboard line

The girder soflit elevation of following five bfidgcs are higher than HWL but still lower than

minimum freeboard line.  Those bridges are fundamentally necessarily to be reconst_ru_ct'ed.;

- Teluk Gong Raya bridge (5.0 k)

- Railway bridge (future) (7.9 k)

- Railway bridge on Karet barrage {12.4 k)

- K. H. Mas Mansyur bridge (13.1 k)

- Roadway bridge on Manggarai barrage (16.9 k)
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(2): Protection of Pier : o SR

- Protection works for some bndge pxcrs “will be necdcd resulting from the channel \wdenmg
~ and excavation works. : :

4.1.4  Barrages

 Improvenient of the Karet barrage is l_lot neceSslar“y because ofit’s enqugh 'carr'ying capacity.

lmprovement of the Manggarai barrage is ncccssary bccause the carrymg capacity is not-

- ‘enough for the design discharge of 360 m%/s and the lmprovement can also make lower the
- ﬂood waler level of upper stde of the barrftgc S

~In view of the present condition, i_nstaliation_ of a ne§v_opening on the right bank is proposed.
- The openin'g' width is enough if the width of 5.5 m (same as the present gate width) is adopted.

415 Proposed Pm]ect Works

T he major requlred project work ltems aud quanh(les m the -urgent flood comiol pm]ect (lsl
stage pm}cct) for the prloruy prcgccls are as follows: - '

Work Item - _ - :Unit - Quantity’

1. . Land Aq(jisilion.and Corfxp_erisa!ion.

L.and aquisition ~ ha 0.0
House © nos. 0

2. Channel l.mpm\-"emem (Lﬁ16.9 km)

) Preparatory _ is o 1
Excavation and dn.dgmg w3 1,354,600
Fmbankment : m3 110,000
Low and high water channel tevetments m? 17,100

{around fribuiaries and related sirudurea)
Low water channel reveiment : me 24,700

: (water colliding {ront, steen slope)
Embankment profection :

“Wet masonay © : T e T I,300

-Sod facing C m? 42,900

‘Asphal pavement ofembankmemcmnn L . L m2 : 35,100

© Drop structure o o ST e ' 0

© Construction of new drainage structure ~ ¢ - ‘ . “nos. T4

* Improvement of existing drainage structure . nos. ‘3
*. Reconstruction of existing bridges . ' : ©onos. 7 .

1

© Construction of New Opening al Manggarai Bartage - T L
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4.2 Cisadane River .~

4.2.1 - Pesign Criteria

In principle, the design of the Cisadane river is conducted in accordance with the same

criteria as adopted in the design of the WBC.

The' following considerations: bascd on' the latest river improvement criteria in Japan
(Guideline for River Improvement i in Japan, 1996) are also mlroduced positively to determine

'the design:

same desngn hlgh waler level is adopted in lhe urgent ﬂood contro! project (1500 m’/s): .

and Master Pian stage (1900 m*/s); :
widening and excavation of low water channel should be limited as nmuch as p{)ssnble in

* order to maintain the natural slablhly of present channel, to decrcase the construction and

maintenance costs, and to preserve the present enviromment; : :
if the present embankment is located extremely close 1o lhc water colliding front setling
back of cmbaukment is adopted to avoid faiture of embankment due to scormg,

revetment works should be limited as much as possible;’
former river course and oxbow lake should be treated as a parl of river and mcludcd'

within the embankment alignmeni to preserve it’s. natural retardmg effect and
environment: no need to maintain uniform river width; and

ground clearing of high water channel should be limited as muich as possuble to preserve
riverside forest and environment, since the flood discharge on high water channel is
limited and river side forest can decrease the hydraulic energy force against embankment.

4.2.2 River Improvemcent

(1

Basic Improvement Hems

‘The basic improvement items are stunmnarized as shown in Figure 4.6.

)

Design Discharge

The design discharge of 1,500 m/s (ZS;ye.ar) is adopted.

(3)

The objective reachies of the improvement are determined from 1.8 K to 16.8 k based on the

Objective Reaches

* present carrying capacity. -There is no need of rwer nnprovemcnt from the estuary to l 8 k
because of the followmg reasons:

Itis necessary {0 keep lhe walcr of fish pond brack|sh

There will be not so many property to be protécted ¢ven in luture; and
‘The geological condition near the estuary will not be suitable for the embankment.
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- * The upsteeam reaches from 16.8 k 10 the Pasar Baru barrage are not objective reaches for the

urgent flood contral project (1st stage project), present roadways along the both river banks
should be pteserved as inspection road though.

(4) Right of Way

In prmc1plc overall lands to'a distance of S meters beyond the oulmde toe of cmb’mkmenls is
truated as right of way of river in accordance wuh the Manual.

| '(5) - Alignment
: 'l‘he proposcd embénkxﬁem' aliQ:ime_nl is shown in Figure 4.7.

: (6) Longxtudmal Proﬁlc

The dcsxgn longltudmal profile; is shown in lablc 4.2 and P:gure 48
{7 . _erss Scctloilal Proﬁ_le ”
The standard cr.oézs 'seéii'(f)ﬁs are preparcd as sl;ox§*11 in Figure 4.9.

(8) Maimihg’s Roughness Coefﬁcicnl :

T hc followmg Mannmg s roughness cocl‘ﬁments (n) are adoptcd

18k-]27k- = T 27K-168k

1n=0.030.: low water channel 1=0.035 : low \vaier channel
n=0. OSO hlgh watt.r channel n=0.050 : high water channel

(9) l*recboal d
The freeboard of 1.0 m is adopted.
(10)  Inspection fto#cl

Inspcetion xoad of 5 m width is provided on both embankments.

(11} Revetment
- Some low water channe] revetment works afe required in water colliding fr_ohts.
423 Bridge

“ There is ho necessity to reconstruct or to protect the piers of Kali Baru bridgé.
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424 Proposed Project Works

The major required project work items and quantities in the urgent flood controt projeet (Ist

- stage project) for the priority projects are as follows:

Work ltem ; ' ~ Unit “Quantity

1. Land Aquisitiori and Compensation

1.and aquisition’ : _ " ha Cas3
- Hlouse R S es : . 460

2. Channel linprovemeat (L=15.0 ke)

Preparatory . s : ; Is [

Excavation and dredging’ o omd 825,000

. Embankuient : a : o T md 913,000
lLow water channel révetment _ : o il 8,400 -
Drop structuré s nos. S 0
Construction of new drainage stiucture - - - 105. - 3
Improvement ofcuslmg drainage <!ruclurc L nos. . - C2
Reconsteuction ofbndgu _ ' S nos. 0

The number of houses to be expropriated were counted by using the topographic maps with a

scale of 1:5,000 prepared by the Study Team in 1996. . The number might include not only .

human habitation but also warehouse, livestock house and so on, since it is impossible to
distinguish the typc of house by the maps.’ Accordingly, it is necessary to nwesllgatc and
classify those houses in the procaedmg dctalled desngn slage. :

4.3 Alternative Study on General Ciliwung Floodway Route
4.3.1 Conccivable Route

It is incvitable that the Ciliwung floodway becomes a tunne! floodway to avoid the serious
land acquisition problem in the densely populated area of Bogor cny . Congceivable
alternative routes of the floodway are shown in hgure 4.10. '

4.3.2 Comparative Study
In consideration of the followmg aspccts the Altl is adopted as the optimum  floodway
route: o : ; N : ;

Al

-+ total floodway length is short (apprommalety 1 km);.

- no serious land acqmsmon problem may be vaused because of its short open channel
stretch; and ‘

- this route has smooth bifurcation alignment from the Ciliwung river and has smooth
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Alt.2

confluence alignment with the Cisadane river.

total floodway length is long (approximately 1.5 km);
the Cipaku river which forms downsteeam reaches of the floodway is a very small river
and accordingly overall widening and straightening are required;

- the river-bed of the Cipaku river consists of rock at locations and accordmgly thcrc w;ll

- be difficulties in excavation work even for open channel; and

4.4

)

(@

(b

(c}
(2)
@

(b)

(©)

~ land atquisition problem’ may be caused bccausc many houscs are cx:stmg along !he

Cipaku river.

Ciliwuilg Floodway

4.4.1 * Present Situation bflhe Objeclive Area _

Location

Approximate route of the ﬂoodway is shown in Flgurn 4.1 l and the rgspectw; fac1I|llcs will
“be located as dcscnbed below: '

~Intet Facilities will be on the left baak of the Ciliwung river at section of about 300
m to 350 m downstream of the bridge of JI. Pajaja_ran. ~ A control weir will be at the
- do»vnsir:—.am end of the said sectlon '
~ upstream of the existing suspension bridge.
Floodway Tunnel is planncd toward the west from the proposed inlet site almaost
; dlrcctly to the oullet sife..

ExistingStructUrcs in the Area

~In'and aroiind the inlet and outlet sites, there are several major structures which need to be
constdered in the design as follows:

Bridges :  The road bridge across the Ciliwung river at about 300 m
- . upstream of the proposed inlet site. _
* A suspension bridge for only pedestrian is located at aboul
S 120 m downstream of the proposed cutlet site of the
SRR - floodway. :
- Railway : ' . The railway for Sukabumi runmng on the slope of hilly
: " area along the Cisadane river passes by the ﬂoodway
o ouilet site about S0 m far from the river course.
‘Residential Complex:  Residential complcx of middle scale has been extended on
' the right bank of the Ciliwung river in downstrcam of the
aforementioned bridge. ' ' '
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4.4.2  Design Requiremcnl' :

(1) Objective Facilitics

The proposed floodway will be composed of the following main facilitics:

(@)

ROR

(c)

Other than the abovc floodway famltlles the exlslmg suspenslon brxdgc across the Clsad'mc _

""" @) "Conlrol fixed weir in lhc Ciliwung river channel

(ii} Inlet strictures of the ﬂoodway(tunncl)

T mmcl - _ :
‘Outlet Facilities © - (i) Outlel structures of the ﬂoodway(tunnel)

(ii) Dike on the tefl bank of the Cisadane river and rwcr bcd
protecuon : - :

river is dcsngned for replacement.

2 Dcsngn Concept

The followmg basic requirement have been mcorporaled as much as p0351bte in the
prdlmmary dcmgn

(@)

(b)

() .

How Regu!a!ibn

(i
(i)

- Design maximum discharge of the ﬂoodway is 600 m’/s or 300 m’ls per (1)

tunnel channel.

As the urgent flood control pr0_|ecl, a dtscharge of 300m’!s is desngned to be
diverted to the floodway(l tunnel channel wilt be closcd) and remaining 490
m*/s will be discharged to the Ciliwung river. when an mﬂow of 790 m¥s
(design flood) is expecied. :

(iit) River flow shall be controlled by the non- gatx,d ﬁ\ced weirs.

Tunnel

(i)
(ii)

(iii)'
(iv)

™)

Number of tunnel shall be two.
Flow inside a tunnel shall be of non-pressuce flow .

Specific consideration shall be incorporated in the de&gu that the project arca
has beén densely populated and use of ground water have been developed.

Feature of the tunnel including profile, “alignment and ‘shape shall be’
“determined referring to both the geological and topograplncal condlnons as.

well as tunnel construction method.

Required minimum ovérburden of the tunhel is 1.0 x D(oulsuic diameter of the’

tunnel) in case of shield tunneling work, while 1.5 - 2.0 x D for mountain
tunneling work.

Inlet/Qutlet Structures

12
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(i) Desilting b'lsm to minimize sediment ﬂowmg into the tunnel and lrashrftcl\ or
equivalent structure shall be provided in the inlet facilities.
(i) -~ Stilling basin and/or energy dissipater shall be provided in the outlet facilities.
(i) Diking shall be studied in left bank side of the Cisadane river not to cause
inundation by discharge from the floodway.,

4,4.3 * Preliminary Design

(1)  Floodway Route Aliernative

In consideration of the topographic condition as well as profiles of the Ciliwung river and the

' _Clsad'mc river, a location of the floodway inlet and outlet facﬂltlcs have been dttermmcd as
'shown m Plguro 4. ll : : ' '

Basic alignment of the floodway tunncl is of a direct way from the inlet to the outlet as
Alternative No.2 in Figure 4.11.  Advantages of the No.2 route is the shortest length of the

-tunnel and no complicated hydraulic flow is expected in the iunnel_chalincl. However, No.2
- route will pass under the creek and irrigation canal where an overburden is expected rather

small duic to the existing ground sills near the route. In case that the mountain tunneling is
applied for this floodway construction, the rcqmrcd sufficient overburden could not be
secured under the Sald creek. : : :

T tic alteinal_ive No.l has been studicd to keep a suflicient overburden throughout a whole
route.of the tunnel. - The alignment of the No. 1 takés a roundabout route which pass under
the creek at just upstream of the ground sill. ~The distance belween those two alternative

- routes is about 120 m at the creck crossing portion as shown in Figure 4.11. This alternative

is disadvantageous to have a bend alignment in the steep gradient channel and to increase a
length of the tunnel.

The tunnel route will be under rather crowded residential and commercial aréas and use of
groundwater have been developed. Tunnel construction by the mountain lunnelmg would
cause much spring out of the groundwater and drawdown of groundwater table as well as
some subsidence of the ground surface.  In order to avoid such probles, the shield works of

~-closed and earth pressure type is proposed: for the tunnel construction. Since that the said
shield works requires less overburden thaut that for thie lradltlonal tunnclmg method, the route
: allemahve No.2 i is accep!abfc in techmcal vncw point. :

ST hrough the aforesaid aitermnative bllldlDS lhe a!tcrnahvc No.2 is proposed in the preliminary

design stage as shown in Figure 4.12. The proposed floodway alignment has 1,060 m in

: length mcludmg i 000 m of tunnel portion and channel inlet and oullet struclurw
- (2) Tunncl

Two tunnel channels of circle shaped with an inner diameter of 8.0 m is preliminarily.

designed in accordance with the Manual for Rlver Works in Japan and under thc following
condition: :
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Discharge capacity . @ 300 m*/s per (1) chamic}
. Gradient_of channel : 17125 _
- Roughness coefficient 0.023 {for design of cross section of the channel)

Typical cross section of the channel is presented in Figure 4.13.
F(3) :1nletFacilities . L | 3 B o . | @

'111:: iolet facilities of the floodway are prghmmanly designed: as shown in hgure 4, 14 and .
general fcaiure of main slruclures are dcscnbcd as follows 3

{a): . Control Wcirinthc'Cili\an river _
- Weirheight ;6 m from original riverbed elevation
- Weirwidth -« 60 m (crest length) -
F low capacuy :: 0 to 490 m’fs(at total head of El. 275 I m)

(b)) Inlet Weir of the Hoodway

We_lr height : 22m
Weirwidth 40 m for (1) channel x 2
Flowcapacity : - 0to300 m’ls(per(]) channel at totat head of El 275.1 m)
(c) Desilting basin ©  No space to be provided. - River bed is des:gncd to be &

“loweted by 1.0 m from the forebay sill of the floodway and
the inlet weir(2.2 m higher than the forebay sill) will be
expected to prevent bed load and sedlment from flowing into
the floadway channel.

(d) Trashrack(boom): Such as piles arrangement in the forebay.

(4} OQutlet Facilities

The outlet facilities such as a stilling basin and an energy dissipater of the floodway as well
as river bank protections are preliminarily designed as shown it Figure 4.13.  Other than the
bank protection works against outflow of the floodway, dike on the left bank of ihe Clhwuug
river is designed to protect the teft bank area partially. ' ; ;
4.5 Related Structures D Lo e B
451 Manggarai Bariage

(1) Existing Barrage

The existing Manggarai Barrage is located under a railway bridge and a road bridge near
Manggarai station yard where there are several tracks and trains pass frequently. The gated

structure is not under but just beside these bridges, while most part of sluiceways are under
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the bridge structures as shown in Figure 4.15.

“The existing barrage consists of two sluiceways with gates. One stuiceway is about 5.5 m

wide and 50 m in length with a gate of about 8.5m in height. - The widths of railway bridge
and road bridge are 40 mand S m, rcspcclwely

Besidé the ex1stmg gate slmclurcs of the barrage on the right bank lhert, 1S a small gate
structure which is an inlet of a channel connectmg to Surabaya river. - This channel is to. -
prowdc flushing water for Sumbaya river. :

-2y Dcsign chuirement .

{a) . 'Objeclive Slruclures

(i) Addlllonal slmceway wnhagate structure. : P
- (it). Replacement of the slmceway with a gate structure connecting to Surabaya
river. ;

»n Design Couc'epl

{i) Addmonal sluiceway is preferable to be constructed on the nght side of the
' ~ existing barrage in smooth river flow aspect with less deposit in river course.
(if) . Required capacnty of the additional sluiceway shall be mostly same as that of
~ the existing one.
' (ul) Affected arca and modlﬁcat:on of the existing structures chall be mmnmzed by
the construction. . :
(iv) Existing structure of the barcage and present ﬂushing function shall be retained.

(3)  Preliminary D_csigh

The objective facilitics are preliminarily designed in accordance with the design concept
mentioned above. A new sluiceway with a gate structuré will be constructed on the right
side of the existing barcage being parallel with the existing structure.  Width and length of
the designed sluiceway are same as those of the present one as well as the gate height.  The
plan of the proposed Manggarai Barrage is presented in Figure 4.15.

The small sluiceway going to Surabaya river is also designed not to change a function of the
structure. * The existing gate will be loially demolished and to'be newly constructed on the
right side of the new gate of the barrage. A new pipe culvert will be connected to the
existing ornie rundes thc ralIway bndgt, No nwdlﬁcatlon is expcckd for outlet of the

~ sluiceway.

4.5.2  Drainage Facilities in the Western Baiaj'ir Canal

(1)  Existing Drainage Facilities
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| Along the Western Banjir Canal(WBC) between the river mouth and the Manggarai Barrage,
there are various drainage facilitics such as drainage pumping stations, intet or outlet of the
drainage rivers with or without gate structures, siphons and many sluice pipe outlets. - Most
of those are shown in Figure 4.16 and feature of main facilities are detailed in Annex 7.

(2) - Design Requirement
- (a) : 'Objectivq Structures

(i) Sluice gate and/or outlet structures of the drainage pumping stations.
- (i) Sluice gate structures at the outlet of the drainage rivers. .
(iti) Sluice structure of the drainage channel. '

(b) ° Design Conc?:pt

(i) Construction of new stmclures or replacement of the ex:stmg ones ‘shall be
madg in case that river improvement works require such provision.
(i) Construction of new structures or replacement of the existing oncs shall be
‘made 1o avoid river water intrusion at the proposed design water level -
- (iii) Structures in the m er course which might be an obstrucuon of river flow shall
be replaced. - : : e :
(iv) No construction nor |mprovemem of ‘drainage | pumpmg facﬂlty nself is
. provided. -

(3) Preliminary Design

Taking account of the proposed river improvement works and design water level, proposed
works in the drainage facilitics are studied and rcqmn,d preliminary demgn has bcen
undertaken for the following facilities: ; :

(®) ]mprovcmcnt of Muara Angke Pumpmg Station L : :
(i) New sluice gates for the existing channel between the ex:slmg pumpmg
cquipnicnt and the WBC. :
(i) Replacement of the existing gate in lhe existing channcl conneclmg the
reservoir and the WIC. S : ‘

(b) - Replacement of the Existing Gated Slmcturc
(i)  Outlet of K. Angke to the WBC

(¢)  Construction of New Gated Struclure
(i) Outletof K. Kmldang to the WBC

() Replacement/Improveiment of the Ixisling Ouilct l‘acdlues in the Pumpmg Stations
(i) - Rawa Kepa Pumping Station
(i) Pondok Bandung Pumping Statlon
(3ii) Mclati !’umpmg Station
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(e) Improvement of the Existing Stuice Outlet Structure
(f) Installation of miscellancous sluiceways for local drainage.

The details arc presented in Aunex 7 including the feature of the requmd works in the
- -respective facilities as well as- plan and profiles of the proposed structures in the Muara
Angke Pumping Station. : :

453  Drainage Facilitics of the Cisadane River
(1)= : Existing Drainage Facilitieé

: ‘Aiong the Cisadane river bclwccn the river mouth and the Pasar Baru Barrage(Cmdane river),
there are several channels used for drainage purpose such as the Sabi river, drainage chaunels
from the imgatlon canal and small creeks.  The major ones are shown in  Figure 4.17 of
*those Iocatlons There are no existing drainage structures except ones which are smail sluice

. pipes.
(2) Design Requirement

‘{é) ~ Objective Struclur_cs_ B
: (i) Sluiceway with flapgate

(b)  Design Concept
(1) Construction of new structures or replacement of the existing ones shall be
' made in case that river improvement works require such provision.
(i) Construction of new structures or replacement of the existing ones shall be
made to avoid river water intrusion at the proposed design water level.

{3) Preliminary Design
Design of sluiceways with flapgate for construction or improvement at the existing channels
are preliminarily carried out for 5 locations as shown in Figure 4.17. - Miscellancous

- sluiceways for small scale local drainage are incorporated on lump sum basis.

~ The followings are recommendable works to be realized as future improvement of drainage
system in the Cisadane river basin:
(@ ¢ Constriction of a drainage pumping station and gated structures for improvement of
. urban drainage situalion condition in the Sabi river basin where backwater of the
- Cisadane river affects the condition of urban drainage; ' -
(b) - Construction of parapet walls along the drainage channcls from the mlgatlon caml

to prevent local jnundation in case of high water level of the Clsadanc TIVET.
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4.5.4 Bridges and Others

Some of the existing read and railway bridges in the WBC require its replacement due to too

low clevations of the existing bridge girder comparing to the design water level.

Furthermore, several bridges require a certain protection works of those piers due to the river
improvement works such as dredging of the river course and excavation of the low water

channel.  Figure 4.16 shows those bridges :and respcctwc rcqulred works which . is

' summanzcd as follows

(a)- . Replacemcnt of the existing brldges o * 7 bridges
(b)Y i Protection \\orks of the pler(s) B '9bridges -

The required work cost have been cstnnalcd based on lhe Bina Marga Standard w:lhout a:

dcmgn for the respective bndges specnﬁcally
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