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1 GENERAL

This ANNEX 6 (Flood Comrol) compiles the basw data, concepis, calculations; and-detailed ~
study results to establish the Flood Control Master Plan in the Study Area (6, 070 km?) and
the detailed study results to conduct the Feasibility Study for the selected priority projects.

- The coutcnfs of the r'epor{ are as fol!ows:

: Chapter 2 describes prewous studies and plans ulated to ﬂood conlrol so {ar collccted in
the present study; : : : -

- Chapter 3 dcscrlbcs prcscnl situations of thc Study Area with n,:.pecl 10 walcr:,heds m:.r'
“system, ﬂoodmg condition and carrying capacitics of river channels;

g Chapter 4 compiles the study results for the formulation of the Flood Conlroi Master
Plan 'md for the sclection of priority prop:ctq for the Feasibility Stud} ) '

:Chapler 5 dcscubes the study result to conduct the Feasibility S{udy for the selected
priority projects as Urgent Flood Control Pr0_|ect (]st Stage Pro;ecl) and ' '

- Chapter 6 describes the rccommendahons for flood conirol



2 PREVIOUS STUDIES AND PLANS
2.1 General

Flooding and drainage problem have been big problems for a long time in the city of Jakarta,
- since basically the city of Jakarta al that time was located mainly on flood plains of rivers that
geologically had been formed by flooding of rivers. The present Jakarta city has developed
onto the dlluvral terrace in its southern part. ‘ :

Oh the other hand, tllC' city of Bogor has becn located along far. upstream reaches of rivers
~where the rivers form very deep valley in hilly or nmuntamous areas where baqlcally no

i ﬂoodmg and dramagc problem occurred.

Cities of ‘Fangerang e’m‘d Bekasi have been located just on the upstream side of flood plains of
rivers. . Accordingly the situation had been nearly the same with that of Bogor.- But the

agricultural land has been devetoped in the flood plaitis of rivers'in Kabupatens of T angerang
Cand Bckas; where ﬂoodmg and drainage problem could oceur. . -

With these situations, the effort of flood conlrol and drainagc‘ i Jabotabek areéi has been
rather concentrated in the city of Jakarta. “Previous studies and plans related to flood control
and drainage are, consequently, mostly related to Jakarta, even though the situations is

changing due to the expansion of urbanization from Jakarta arca to flood plain areas of |

Kabupatens of Tangerang and Bekasi.

Table 2.1 shows the reports related to flood control ard drainage in Jabotabek area so far
collected in the present Study. Among these, major studies and prOjccts rdatcd 10 ﬂood
control are briefly described in the following sub section.

2.2 Studics and Projects

(1) Woestern Banjir Canal

Western Banjir Canal was constructed in 1920 as a floddway to divert flood of the Ciliwung
river from Manggarai to Muara Angke along the western border of the Jakarta city at that

time. The floodway also aimed to collect floods of the Krukut, Cideng and other small

rivers to protect an area of 2,500 ha. - The Ciliwung and other rivers were flowing through
the center or western part of Jakarta and were causing flooding problenis so often.

(2) Pumping Stations and Interce ')lor;Ca'nal of Pcsahg rahan River
_ reeptor & _ grahan X

[n 1965, a special task force of the Ceniral Government was established in the Department of
Public Works and Electric Power by Presidential Decree o assist the Municipality of Jakarta.
The main tasks were to free the capital city of Indonesia from inundation (short-term

program), and to prepare a drainage system for Greater Jakarta within a framework of the
. development plan for the city (long-termi program). '



After review of the then situation, pumping stations of Pluit, Setiabudi, Melati, and 'l‘ox'nahg
Barat with retarding reservoirs, and Interceptor Canal of the Pesanggrahan river (Grogol -
Pcsanggrahan Interceplor) were constructed together with the improvement “bridges which

- formed bottlenecks of the river channels, in 1973,
-{3) Master Plan for Dra'inage and ¥lood Conlrol of Jakarta

* During the period of 1972 to 1973 sludy on Master Plan for Drmnagc and Flood Control of
o Jakarta was conducted under the tcclmlcal assistance- of the Nclhulands The study was,

: completed in 1973.

The conclusion of the study on flood control was as follows:

- Flood control for greater Jakarta should be basically achieved by construction of two
- floodways enclosing a large part of the city and collecting floods of rivers coming down
from the hills to dwert them around the Jow- lymg cnly towards the Java Sca.

- The Western Bamlr Canal was conslmctcd in the same concept in 1920 But the Canal
should be extended where it turns to the north at the Karet batrage, further to the wesl to
" “join the Angke river near Pesing, in order to ¢ncompass a lager part of the low-lying
extensions of the city on that:side. ~ The suburb of Cengkareng, futthest to the west
" along the coast at that time; was not encompassed. The floodway should collect the
~ floeds of Ciliwung, Cldcng, Krukut, Grogol, Sekretaris, Pesanggrahan, and Angke rivers
to protect the area of 7,500 ha from the flood of 100-ycar return period.  Widening,
training, and cmbankment construction al the reaches of the Angke river would be

' nceded :

- A new eastern floodway is to start at the Cipinang river to encircle the new extensioits
and important industrial dexclopments to the cast of the city.  The floodway should
coltect floods of Cipinang, Sunter, Buaran, Jatikramat, Cakung rivers and protect the area

- of 16,500 ha from the flood of 100-year return period.

The proposed alignment of the two floodways are shown in Figure 2.1.

' (4)' -West Jakarta Flood Control Systcm Projcct

Based on the above- mcm:oned Master Plan, the West Jakarta Flood Contral System Project

~was formulated to iniprove the flooding situation of a western part of Jakarta. In 1978, in
© preparation for the implementation ‘of the Western Banjir Canal extension which was
- ‘proposed in the above-mentioned Master Plan, an inventory survey was made on the people
- living along the proposed extension alignment of Westérn Banjir Canal, and on the cost of
“ land acquisition and compensation. Then it was found that these costs had become

prohibitive while the resettlement of the people would be a very complex problem "The
Government of Indonesia, then, decided to postpone the implementation of the pmjcct and to
look for an alternative sotution.



" The Government of Indoncsia, through the West Jakarta Fiood coitrol System Project, finally

decided the plan that should be an alternative for the extension of the Western Banjir Canal -

presented in the above-mentioned Master Plan, to protect Western Jakarta against floods.

The plan basically consisted of construction of Cengkareng’ Floodway, construction of
‘Sodetan Grogoi Sekretaris Interceptor, and Sarinah Thamrin' Drainage Pumping station
: ‘{Improvcmcnl of drainage of Menteng-Sarinah and Melati area). -

(5) Cisadane - Jakarta - Cibeet Watey Rcsom'ccs Dcvclopment Pian

" “Under the mentioned plan study, flood protection study was conducted as an additional scope
of work in 1980. - The purposc of this additional study was to assess, at a preliminary level,

the feasxbillty of flood d'm]pmg reservoirs in the upstream basin of Jakarta as an alternative UNE

the Western and Fas!cm Banjir Canals (o decrease the cost of land acquisition.

- The proposed fiood control structures in'the study were Ciliwung dam near Depok, Angke:

control, Pesanggrahan dam near Ciputat, and Sunter dam near Pondok Gedt Among those
Ciliwung dam near Depok procecded to dctatled dcsxgn in 1986

(6) - Ccngkarcng Drain S}stem Siud)

in lhe period of 19?9 to_ 1981, study on Ccngl-.ar'eng Drain System was conducted under the
technical ‘assistance of the Netherlands,: The objectives of the study were to: review:, and
furlhcr claborate the proposed pl{ms and to design addmoual dramagc W orks

“The Cengkareng Floodway was designed for a dlschargc of 100-year return pcrlod - The
Sodetan Grogol-Sekretaris Intereeptor was designed for a dlschargc of 25-year return petiod.
The Sarinah Thamrin Drainage pumping station (it was called Siantar Prumping station at that
time.) was also designed for a discharge of 25-year return pcnod The locahons and the
design discharge distributions arc shown in l~1gnres 22 and 23 respecuvely

The construction of Cengkareng l loodw’ty was commenced in 1981 by Rupial finance and
completed in 1983, :

(7} Cikarang-Bekasi-Laut (CBL) Floadway

‘This Cikarang-Bekasi-Laut floodway is called CBL'T;I(_}'odway.: This was. constru.ct'ed-_in

1982 to- 1985 as Jatiluhur trrigation lxlcnsmn Project. : The objective of this floodway was
10 protect the irrigated arca of about2,200 ha in the downstream basins of fhie Cikarang, Kali
Bekasi and other small rivers, The design discharges of this floodway were determined for
the retura pcr_iod of SD-years. The dcsign discharge distribution is shown in Figure 2.4.

- (8) Wcst Jakalla Flood Conlrol S)stcm PIOJEC( M

The pro;ccl constructed the abovc memmned Sarinah Thamrin Drainage pumping station.
The construction started in 1987 and completed in 1991.
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(9 West ;Jakarla Flood Centrol System Project {11}

The project constructed the above-mentioned Grogol Sekretaris - Interceptor.  ‘The
construction started in 1988 and complctcd in 1992, :

" (10) West J akarta Fleod Control 'S) stem PrOJcct (Hl)

The ob_;echws of the study were to rwnew the delalied des:gn of ﬂocd control \\orks of the

Lower Angke, Upper Angke, and Upper Grogol river systems to protect the basins of those
rivers which were urbanized since then ‘and were remaining arca behind the: Wcst Jakarta

" Flood Control System ijecl (1 & 1Y)

The Upper Angkc river system hcre consisted of the Pesanggrahan Sepak and Uppcr Anghu

" rivers in the reaches from the Cengkareng Floodway to the crossing points of the tol! road

between Jakaria and Merak, The Lower Angke river system here consisted of the ‘Angke

river in the reaches from the Western Banjir Canal to the Grogol-Sckretaris Interceptor. - The
* Upper Grogo] river system here consisted of the (:rogol river in !hc reaches from Jl Palmcrah

Barat to Grogol Pcsanggrahan lnterccptor '

- The study was completed in - 1990 The conslrucl[on works of this project have not becn' :

s[aﬂed yel.
(l 1} East Jakarta Flood COnIIro'l Projcct

En lmc with thc Master Plan formulaled in 1973, the Govemment of lndonesm proceeded to
the flood control in the castern part of Jakarta i i 1987. 1T he project was at first divided into

* the following 4 stages:

~ stage 1: Eastern Banjir Canal, Buaran river
- stage 2: Cipinang river, Sunter river
- stage 3: Fastern Banjir Canal, Cipinang river, (,akung river, Cakung ¥ loodway,
: Marunda canat :
slage 4: Eastern Banjir Canal, Sunter river, Buaran river, Jatikramat river,
' (,akung river Petukangan canal -

And ihe detalled deSIgns of the stages | and 2 were completed in 1989 and those of slagu 3
and 4 were complel:.d in 1990. :

‘Buit due to the constriction of necessary budget for land ac_élllisitioll for Eastern Banjir Canal,
 the Government of Indonesia decided to start the project with the construction works of the
- Sunter river as the stage 1 of the project. The project consists of the improvement works of

the downstream reaches of the Sunter river assuming thal Lastern Banyr Canal would be -
constructed in future.  The project is now on-going. The coverage of the project and the .
design discharge distribution are shown in Figures 2.5 and 2.6 respectively.



3 RESENT SITUATION
3.1 Toepography

The Study Area, that cxtends to the cnty of Jakarta and its surrounding areas, is situated on the

plain formed by numerous rivers. These rivers originate in southern mountains and flow -
into the Java Sea which composcs the northern boundary of the arca. Genuai contour lines -

in the Study Atea are shovin in Figure 3.1,

Geq:nbr‘pholc:\gicall:y, the Study Arca is divided into four zones:
Mm}nmiizous' Area |

“The southern mount'unous area above the 150 m contour im;,, Iocqtcd south of Kab. Bogor
and mcludes the hlgh volcanoes Salak (2,211 m) and l’angrange (3 019 m)

- H:Hy Area

The lnliy area bcm cen the contour lmcs of 150 m and 6 im; thls area spnads out'in a mde fan
from south to north. The arca has been dissecled by many rwcrs having croded deep and
clealy defined valley; the depth of valley generally correspond to the scale of river.

Valley Plain Area

The valley plain arca along the river course in hilly area; this area has been formed by
disscction of rivers; the boundaries between the hilly arca are gcncrally very clear.  This area
has relatively flat surface and long/marrow shape; the meanderings of rivers have been
developed in the area. R

Coastal Plain Area
The alluvial coastal plain below the 6 m contour line; in this area, which in gencral is very

flat and swampy, the rivers are much less clearly defined and often have shifted their courses;
natural levees have been distributed along the river course, on which partial embankments

have been constructed; some old sand dunes have been distributed running parallel to the-
coastling; the ¢levation of infand old sand dunes are about: 6 m - qbovc the  sca- devel
corresponding to the high sea-level period of ‘about 6,000 years ago.  The ‘coastline has’

moved northwards in historic times duc to sedlmenlauon 1 he wndth of this coaslal plam_
ranges from 6 to 20 km, -

3.2 Watcrshcds

The watershed division and thc incasurement of catchment areas ‘'of river basins have bcen
- carried out by using mainly latest 1:25,000 topographical maps with contour lines of 12.5 m

1ntcrvals, published in 1990. - In the western area such as the Cidurian and Cimanceuri river -

basins, no 1:25,000 map is available at present.  Therefore, the watershed division has been
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carried out by using: 1 50,000 topographical maps with contour lines of 25 m mlu\als
compiled in 1965 by US Army Map Scrvice on the basns of the maps prepared in 1943/194 4.
The principal watershed lines are shown in Figure 3.2,

The Study Aren, which has an area of 6,070 km? in total, is bounded on the south by the

watershed line of the mountains soulh of Bogor, on the north by the Java Sea, on the cast by
“the ‘watershed between the Cilemalnbang and Clt‘\rum rivers, and o the west by the
~watershed bcm cen the Cidurian and Civjung rivers. s

Y 3 Flood Control and Urban Dramagc in DK1 Jakarh .

' On Scptember 1, ]994 DGWRD aucl DKI Jakarta have concluded an ag,rccmmt on thc l'lood

‘ control and urban dramage in DK Jakarta arca.. According to the agreement, the main fivers
originate in mountainous or hilly areas and refated facilities are under the control of DGWRD.
Meanwhile, the urban drainage channcls which collect local rainfall in the city and related -

 facilities are under the control of DKI Jakarta, The classification of rivers in Dl\l Jakarta
basa.d on lhe agr;cmcm is shown in Figure 3.3. -

In this ANN] X 6, the followmg dbSCflPtIOl] covers the rivers operaud by DGWRD The
present situation on the urban drainage channcls in DK! .hkarta is menttoncd in ANNEX 7
(Urban ¥ ioodmg and Drainage). :

In the case of the rivers such as the C:pmang, Sunter Buaran 'md Caking rivers, the river
reaches downstream of the proposed Eastern Banjir Canal (EBC) will not feceive foads from
_the upper catchment of the EBC but collect only local rainfall in the urban arca. The
downsmam reachcs of these rivers will be treated as urban drainage channcls

' 3.4 River Sys!em_s

Investigation of the topographical maps, previous studies and field reconnaissance have
identified the present river systems in the Study Area as schematically shown in Fipore 3.4,

The Study Arca can be gencrally divided into 8 independent river basins and residual basins
which include urban drainage area in DKI Jakarta eucompasscd by the Western and proposed
Bastern Banjir Canals (refer to Table 3.1):

- Cidurian chr Basin (803 kmb)
" Cimanceuri River Basin (570 km’)
. Cirarab River Basin (161 kin?)
 Cisadane River Basin (1,411 kn’)
‘ Ccngkarmg Floodway System Basin 459 km?) -
- Western Banjir Canal System Basin (421 km?)
Proposed Eastern Banjir Canal System Basin (207 km?)
CBL Floodway System Basin (1,135 k')
Residual Basins and Urban Drainage Area in DKI Jakarla(903 km )}
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Total (6,070 knr’)
‘3.5 Classification of Rivers by Topography

- From topography, the rivers are classified into 3 categorics; mountainous, hilly and plain

L orivers:

' ,’tfmm{ra_fno‘}ts River -

“The rivers which havc niountainous area. wxlh clevahon above 500 m in upper rcaches The -~

' ':Cldlll”lal‘l Cimanceuri, Cisadane, Ciliwung and Bekasi rivers are classtﬁcd into this catcgor}
Hilly River:

The rivers which have no mountainous area in upber reaches; originate in hilly area with
elevation from 50 -m to 300 m. The Cirarab, Angkc Pesanggrahan, Krukul Sunler,
Cisadang, Clkarang rivers, etc. are clasmﬁcd into this calegor}

P!m'n River

The rivers in the atluvial plaiﬁ are classified into this category. - The Cengkareng Floodway,

Western Banjir Canal, CB1. IF Ioodway, Mookervaart canal 'md Cilemahabang river come_ :

under this clasmﬁcahon

General longlludmal profiles of main rivers obtamcd from 1: 25 000/ 1:50, 000 lopographlcal
maps are shown in Figure 3.5, S

16 Characteristics of Rivers and Floodways

Principal dimensions of nvus are tabulated in lablc 3.2 Characlcnshcs of each river are
mentioned below: -

3.6.1  Cidurian River

The Cidurian river is located in the westernmost of the Study Arca. 'lhc Cldunan river
originates in Mt, Kendeng (1 764 m) and flows into the Java Sca; the Cibeurcum river, the
“main fributary; joins the main stream at the Upslream of crossing point with the tol] road from
DKI Jakarta to Merak. The Cidurian river has a catchment area of 803’ km and a length of
about 130 km at the river mouth, A ﬂoodway of about 5 km length was constructed in the

carly years in this ccnmry from Desa Kedaung to the sea; “the former river course was
abandoned. : :

In the upper and middle teaches; the Cidurian river has formed deeply dissected valley. On
the other hand, it flows through alluvial coastal plain in the lower reaches; natural levees have
been distributed along the river course, on which paitial embankments have been constructed.



“Overall river improvement works have not been carried out yet; only local portlon \\.orks such

as partial embankment for irrigation avea, rchabilitation of the embankment; profection works
have been exceuted. - On the right bank at Desa Kandawati, a dike breach portion has
remained without rehabilitation.

The coastal floodplain has been utilized for agri'cullural land mainly composed of patidy field.

'3.6.2 Cimanceuri River

T hc‘Cimail‘ceuri river originates in the low mountains with an clevation of approximately 600
~mand flows into the Java Sea; the Cimatuk and Cipaseun rivers, the tributaries, join the main
-~ stream at the upstream of crossing point with the toll road from DKI Jakarta to Merak. T he

Cimanceuri tiver has a catchment area of 570 km and a length of about 102 km at the river

‘mouth.

In lhe upper and middle reaches, the Cimanceuri river has formcd dissccted valley. On the

other hand, it flows lhrough alluvial coastal plain in the lower reaches; natural levees have
been distributed along the river course, on which partial embankments have been constructed.
On the lefi bank at Desa Cirumpak aad right bank at Desa Rancalabuh dike brgach portions

havc rcmamed without n,habllltallon

The coastal ﬂoodplam has been utilized for agrtcuiiural land mainly composed of paddy ficld.
In the middle reaches in and around Tigaraksa, ?arge scalc urban dcvclopmenls are now in

progress.

6 3 Clralab Rlver

The Cirarab river ongmates in the hilly area wilh an elevation of only 60 m and flows into the
Java Sea. . The Cirarab river has a catchment arca of 161 ki’ and a length of about 49 kim at

" the niver mouth. .

ln thc upper ¢ 'md middle reaches the Cirarab river has formied shallow dissecied valley,
whereas in the lower reaches, it flows through alluvial coastal plain. - The coastal floodplain
has been u’lilized for agricullural land mainly composed of paddy ficld.

364 C;sadane River | |

‘ Thc Clsadanc river is thc !argest river in, lhc Stucly Area, which ongmates on the northern
side slope crowned by Mt. Kendeng (1,764 m), M. Perbakti (1,699 m) and Mi. Salak (2,211
‘m).  The river flows through the' city of Tangerang and flows into the Java Sca; main
tributarics like the Cisindangbarang, Ciampea, Cianten and Cikaniki rivers join the main
*“stream in the upper reaches near Parungbadak, The river basin involves vast mountainous

area in the upper catchment, more than half of the basin. = The Cisadane river has. a
catchment area of 1,411 km? and a length of about 138 km at the river mouth.

In the upper and middic reaches, the Cisadane river has formed extremely deeply dissected
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'val!ey. On the other hand, it flows through alluvial coastal plain in the lower reaches;

natural levees have been distributed along the river course, on which partial embankments -

have been constructed.,

The fluvial terrace with clevation above 12.5 m has been utilized for the city of Tangerang,

and the coastal floodplain has been uuh/cd for agricultural land mainly composed of paddy

field and for Sukarno-Hatla airport.  In the middle reaches, large scale urbanization, like

- Modern Land, Lippo Village , Bumi ‘;crpong Dama: and others, are extending from Kod}a
T: 'mgerang southward to l\cc Serpong ' :

Overall river unprovenu.nt “orks have not been carrled out )ct only local portion \\orks such

as partial embankment for irrigation area, rehabllllatlon of cmbankmmts and pmtechoni

works have beeit executed.

lhe Pasar Baru barrage which was constructéd in 1937 for 1mg*ﬂton and has a wxdlh of

- about 120 im, is always damming up the water level of the Cisadane river by about 10 m. 'As_

- aresult, in the cily of T'mgerang, upslream of the barrage, water level of thc Cisadane l’lVCl‘ is
: consldcrably high. : :

Accordmg to Prownc:al Dcpartmcnt Office of Public Works Tangerang, the COlldlllOl'l of the -

barrage is as follows: the barrage has 10 galcs among those 5 gates can be completely
- operated, 2 gates can not be operated and 3 gates give only haif play to its original function

for the reason of maintenance problem.  In flooding petiod, it is feared that the barrage may -

prevent flood water from flowing down smoothly, consequently may cause mundahon in the
city oﬂ angerang.

3.6.5 Cengkareng Floodway System

The Cengkareng Floodway System consists of the floodway, Mookervaart canal, Angke,
Pesanggrahan, and Grogol rivers; the canal and rivers should be treated as tributaries of the

Cengkareng Floodway. - The Cengkareng Floodway System has a catchment arca of 459 km’.

(1} Cengkareng Floodway

In 1983, the Cengkareng Floodway was completed to divert flood of the Mookervaart canal,
Angke, Pesanggrahan and Grogol rivers.  This floodway, the Grogol Sekretaris Interceptor
and Sariniah Thamrin pump station (present Cideng pump station} consist of the altérnatives
for abandoncd extension of the Western Banjir Canal proposed by "Masteiplan for Drainage
and Flood Control of Jakarta" (NEDECO,!1973).  The length of the ﬂoodway is about 7.9
km. © The Cengkareng barrage for ﬂmhmg purpose is located downstream of the conﬂuencc

of the Mookervaarl canal

(2) Mimkcrvaar‘i Canal

In 1920, the Mookervaart canal was constructed for the purpose of navigation and irrigation.
‘However, the canal functions only as a drainage channel at present; the canat is under the
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control of DGWRD, The canal starts at the sewan galé connecling the Cisadane river in

" Tangerang; flows eastwards and mects the Cengkareng Floodway. - ‘the canal crosses at

right angles the Cengkareng Floodway and finally joins the Lower Angke river, however,
there is a flushing gate at the confluence with the floodway, east side from the floodway is
now treated as an urban drainage channel under the control of DKI Jakarta. :

- The canal has a catchment area of 67 km at the confluence with the Cengkﬂrmb F loodway

and a length of abont 13 km i rom the sewan gate to the ﬂoodwa)

“(3) Angkc, Pcsanggmhan and Gnogo! Rivers

- lhe Angke and Pesanggrahan rivers orlgmatc in the hilly area north of the cny of Bogor with

an elevation of apprommately 225 m aind 175m rcspecuvely, ‘and join the Cengkareng -
Floodway. lhosc tivers have calchment areas of 255 kni? (including the Sepak river basin)
and 107 km? and’ a length of about 82 km and 66 km at the conﬂucncc with the Cengkareng
F lood“ay ruspechvely ' : '

The Angke river 15 dw:dcd into 2 parts by the Cengkareng E*loodway, namely the Uppu and
Lower Angke rivers.  The upper Angke river, upstream reaches of the floodway, is treated as
a river under the control of DGWRD; the Lower Angke river, downstream reachcs of the

" floodway, is treated as an urban glramagc channel under the control of DKI Jakarta.

In the upper and middle reaches, the Angke and Pesanggrahan rivérs have formed dissected
valley; these rivers flows through alluvial coastal plain in the lower reachies. The river -

‘courses extreniely meander,

The -coastal floodplains have been mainly utilized for residential area.  The upper and

' middlc rcaches will be complctcly urbanized in the near future.

The Grogoi river originates in the h:lly atea, the suburbs of l)Kl Jakarta, with an elevation of

. approx:lmately 100 m. . The river has a catchment arca of 30 kn¥’ and a length of about 21 km

at the bifurcation of'ihe Grogol Pesanggrahan Interceptor.

‘In 1973, the Grogol Pesanggrahan Interceptor was constructed to divert flood water of the

Grogol river to the Pesanggrahan river.  Therefore, the Grogol river is divided into 2 parts;

. ‘upstream reaches of the mlerccptor as a river under the control of DGWRD, and downstream
" reaches of the interceptor as a urban drainage channel vnder the contro! of DKI Jakarta.

366 3W¢stcr_n Banjir Canal System

" The Western Benjir Canal (WBC) Syatem consisis of the present Banjir Canal (Western

Banjir Canal), the Ciliwung and Krukut rivers; it has a calchmcnt areq of 421 km al tin,
confluence of the Krukut river. : :

(1) Western Banjir Canal
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“Flood contiol and drainage in the city of Jakarta have been a problem from the beginning.
‘In 1918, thie present Banjir Canal was constructed, slarting at Manggarai on the Ciliwung
river, and connecting lower reaches of the Angke river (Muara Angke river), enconpassing
the city of Jakarta at that time.  The putpose of this consiruction was to colleet the floods of
the rivers coming down from the mountainous or hilly arcas such as the Ciliwung and Kml\ut
rivers and to divert them around the low ying city towards the Java Sea.

The lcnglh of the canal i i about 17.km.: Thc Cldcng drain under j joins the WBC at Setiabudi

with gravity drainage. © The Grogol dram goes under the WBC through siphon. ~ The Angke
~ drain (Lower Angke river) joins the WBC at Pluit with gravity drainage. These’ drains are

- all under the control of DKI Jakarta, “The lowest reaches of the WBC extremely meander

leaving original atignment of former Angke river. The Ma_nggairai and Karet barrages for
mainly flushing purpose are located on the WBC. - S

(2) Ciliwung River

 The C:!lwung river originates on the’ nonhcm Sldc slopc of Mt. Pangrango (3,019 m) it flows

~ through :the city of Bogor; it is° “diverted to the WBC al the Manggarai barrage. - The
Cthwung river has a catchment area of 337 km? and a lengih of about 109 km at Manggarai.
in the upper feaches of Manggarai, the Clllwung river has formed deeply dissccted gorge and
has almost no ﬂoodplam excluding near Manggarai. - Downstream reaches-of the diversion

. point with the WBC, the river is treated as an urban drainage channl undcr the conlrol of
DKI Jakatta. : : :

(3) Krukut River

The Krukut river originates in the hilly area, the siburbs of DK} Jakarta, with an elevation of

about 100 m and joins the WBC at the upstream of the Karct barrage on the WBC. It has a
catchment arca of 84 km? and a length of about 34 kni at the confluence with the WBC. In
the upper reaches of the confluence with the WBC, the Krukut river has formed dissected
valley and has almost no floodplain. “Downstream reaches of the WBC, the river is treated
as an urban drainage channel under the control of DKI Jakarta. Upper and middle reaches
will be completely urbanized in the near future, :

3.6.7 Fastern Banjir Canal System

~The construction of the l_astcm Banjir Lanal (LBC) was_ proposed - by. "Masterplan for
Drainage and ¥lood Control of Jakarta” (NEDECO, 1973).. The purpose of this plan is to
collect the floods of the rivers coming down from the hilly areas such as the Cipinang, Sunter,
Buaran, Jatikramat and Cakung rivers and to divert them around the low-lying city towards

the Java Sea. At that time, the alignment of the proposed EBC was determined by long-

range expectations - concerning  the extension of - the cily ‘eastwards.  However, the
construction of EBC- has nol been carried oul yet due to budgctary limitation for land
acqmsitlon

.Pmposcd_ Eastern Banjir Canal System consists of the proposed EBC, and those rivers
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nw‘ntioncd above, which will be treated as tributaries of the proposed EBC.

“Those rivers originate in the hilly arca, the suburbs of DK! Jakarta, with c!evahon from 30 to
- 120 m and are planned to join the proposed EBC. The catchmient arcas of those rivers
upstream of the proposed EBC are rangmg from 13 km? 10 73 km2; total catchmcn! arca of

- the system is 207 km’.,

© In the upper reaches of the proposed EBC, those rivers have formed Sh"i”DW dissécted valley
and have almost no floodplain. Upper and middle basins of ihose rivers will be comp!ciel)
: urbamzcd in the near fulure. Those rivers go under the West Taruni Canal through suphon

. lnthe Iower reaches of the proposed EBC, those rivers will not receive ﬂoods from the wpper
~ catchment of the EBC but collect only local ramfall in the vrban area. - The downstream
reaches of the rwers witl be {reated as urban dramagc channels. ' :

3.6. 8 'CBL F!oodway System

lhe CBL Hoodway System consists of lhc CBL }loodway, and the Bekas: (,rsadang,
Cikarang and Cilemahabang rivers whlch should be treated as tributaries of the ﬂoodway

(l) CBL Floodway

In 1985, the CBL Floodway (Clkarang Bekas: Laut ¥loodway) was constructcd by Jatiluhur
Irrigation Exteasion Project to divert flood of the Bekasi, Cisadang, and Cikaraung rivers.
The floodway has a catchment area of 915 km? and a length of about 29 km. Incidentally,
lhc ﬂoodway was used (o be called T. B SF lood\my {[jikarang-Bekasi-Sea Floodwa)’)

{2) Bekasr River

The Cikeas and Cilcungsi rivers originate in the mountains with an clevation of about 1500 m.
Those 2 rivers join each othér in the south of Bekasi city. “The downstream of the
confluence, the river name becomes the Bekasi river.  The Dekasi river flows through the
city of Bekasi and joins CBL floodway. The Bekasi river, downstream of the floodway, has
been abaindoned and the former river course has partly been utitized as agricultural area.

The Bekasi river has a catchment area’ 0! 403 km? and a length of abouwt 116 km at the
. conﬂucntc wﬂh the CBL Floodway :

ln (he upper and mlddle reachcs the Bckasn river has formed dlssccled valley.  On the other
“hand, it flows through alluvial ceastal plain in the lower reachies; natural levees have been
dlslnbuled_almlg the river course, on which panial embankments have been constructed.

“The fluvial terrace with elevation above 2.5 m has been utilized for thie city of Bekasi ,on

“which urban developments are now extending. The coastal ﬂaodplam has been utilized tor
agricultural land mainly composed of paddy ficld. :
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Overall river improvement works have not been carried out yet; only local portion works such
‘as rehabilitation of embankments and protection works have been executed.

“the Bekasi barrage, which was canstructed in 1958, is always damming up the water level of
{he Bekasi river by about 8 m, to convey the water of West Tarum Canal from east to west.
Therefore, in the city of Bekasi, upstream of the barrage, water level of the Bekasi river is
considerably high. Accordmg to the Perum Olorita Jatiluhur office, the gates are kept closed
even in flooding time.' It is supposed that the gate closurc in ﬂood time may be one of the
causes of inundation in upstream area of the barrage. ;

3 'Cisadang Ri_ver _
. The Cisadang river originates in the hilly area with cle’val'ion of ‘about 90 m'and joins the
- CBL Floodway. As a result of construction of the floodway |, the downstream reaches of the

floodway remains only as a local drainage channel. The Cisadang river has a catchment
arca of 1 35 km? and a length of about 37 km at the c'onﬂuenm with the ﬂoodway. '

fhc (,lsadang river and its tnbulary 20 under the West Tamm Canal through culverts. So'mc

portion of culverts has now been clogged by sedimentation. - The vast, swainpy area located. -

just downstream of the Canal, which was sumblc for utardmg basin, was already reclauned
for factory construction.

(4) ‘Cikarang River

The Clkarang river ongmatcs in the hilly area with an elevation of about ”100 in and is

diverted to the CBL Floodway: by the gate at the city of Cikarang. As a result of
construction of the floodway, the Cikarang river, downstream of the floodway, has remained
as a drainage channel which collects only local rainfall. The Cikarang river has a catchment
arca of 230 km? and a length of about 66 km at the bifurcation with the floodway.

In the upper reaches of the city of Cikarang, il has formed dissected valley. The fluvial
terrace with an clevation above 12.5 m has been utilized for the cnty of Clkar‘mg, and on
which urban developments are now extending.

Overall river improvement works have not been carried out yet; only local portion works such

as rehabilitation of embankients and protection works have been impleniented.

The Cikarang barrage, which was conslructed in 1965, is always danming up the water level
of the Cikarang river by aboul 6 m, to convey the water of the West Tarum Canal from east to
west, - Accordmg to Perum Olorita Jatiluhur ofiice in the city of Bekasi, the gates are kept
closed even in flooding time. 1t is supposed that the g'ltes clowre in flood tinie may causc
the inundation in upstream arca of the barrage. :

(5) (,llcmahabang River
“The Cilcmahaban'g river is located in the casternmost of the Study Area. - The Cilemiahabang
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- fiver originates in the low hilly atea with an elevatlon of only 50 m. ~ The river course near
" - the river mouth is unclear; the main stream joins the Java Sea and a branch is diverted to the
Cikarang river. - The river course in the lower reaches are very small and accordingly it is
difficult to distinguish the river from other drainage channels. . The Cilemahabang river has
a catchment area of 220 km? and a lesigth of about 63 km at the river mouth.

'3.7  Ponds and Reservoirs

'lhere are 193 ponds and reservoirs, beltcr l\nown as Situ-situ.in local name, in the Smd)

~Area.” The areas of them range from 0.001 to 3,5 kmz the water depth of them i IS gcncrally . |

very shallow ranging about 1 {o 2 m. * Large Situ-situ are concentrated in Kab. ldugeran;b, -
‘Situ Patrasana (3.5 km?) and Situ Garugak (1.8 kny’) are located near the Cldurlan river, and !
Situ Cipondoh (1.2 km?) is located near the city of Tangerang. It is supposed that orlglml
area of Situ-sifu were mostly widened by the embankmenl for 1mgm|on purposc

According to "Pro_;ect Aid Proposal for Conservatlon Works of '§nu situ in lhe Jabotqbck
Aréa" (DGWRD August 1994), total exwtmg arca of Situ-situ is 21.25 km?; it accounts for
0.35 % of total Study Area (6 070 km?).  The areas of Situ-situ by districts are summarized -
as follows o ' '

- DK Jakarla (1.68 ki) |

- Kab. Bogor (5.15 k')
- Kab. Tangerang (1 3.06 km?)

- Kab. Bekasi (1.36 kim?)

Total (2! .25 km’} :

' Gcomorphologically, S:lu situ are genemlly located in shaliow valley plain wluch are less

dissected than those along big rivers. Few Situ-situ are countable in alluvial coastal plain.
 Many small Situ-situ are located at . lhe upper end of valley plains where probably ground
water springsout,

Somie of Situ-site are filled with water only in rainy season; some of them have been
integrated into irrigaiion system, cquipped with gates for supplying water. -

Asi is reprosented by Situ Clpondoh !argc Situ- s:lu near the city of Tangerang, the pond area
is a treasure house of wild p!an!s and animals. llo'.\cwer, the number and arca of Situ-situ
have remarkably decreased, cspcctally in recert years by land reclamation accompanied by
: urb'uuzauon : L :
'3.8 * Flooding Conditions

3.8.1 Flooding Condition in DKl Jakarta

Past flooding condition in Tangerang arca is compiled as shown in Figure 3.6, Detailed
condition is deseribed in ANNEX 7 (Urban Flooding and Drainage). =
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3.8.2 Floodin.g Cendition in Tangerang, Bekasi and Bogor Area
In the Study Arca, the causes of flooding are classified into several kinds as follows:

< overflow from river;

- inadequate land us¢ in valley plain along the river ﬁmctlomng as a nalural ntaldmg '

basin;

~ landside: water inundation of tnbulary due (o lhe influence of backwater effect of the
main stream;

- overflow from local drainage channels due to the insufTicient Cap'lCltlcs and

- flooding caused by the operation and nmmtcnance of 1rr1ganon facilitics such as intake
©weir, gale and 1rr1gahon canal.

Some ﬂoodmg occurs 1ot only by one cause but also by combination of plural causes
mentioned abave.

: Ou{suie of DKI Jakana area, availablllly of past ﬂoodmg records is limited compared with

those in DKI Jakarta. Accordingly, ficld reconnaissance and interview survey in the field
have been carried out carefully to supplement the mformatlon It is especially important to
distinguish the cause of flooding between overflow from the rivers and others. Because the
- fornier is the target flooding which should be mitigated by the Flood Control Masler Phn
On the other hand, the latter should be treated as a local dramagc problem

{1) Floeoding Condition in ’l’angcrang Area
Past flonding condition in Tangerang area is compilcd as shown in l‘]gurc 3.7, by using

available past flood arca maps prepared by PU Pengalran Tangerang and prévious study
reports, by suppleinenting the mfor_matlon through  interview - survey - in the field.

Conceming the Cidurian and Cisadane rivers, detailed study on past floodings has been:

carricd out by "Cisadane River Basin Development Feasibility Study" (DGWRD, August
19806).

(a) Cidurian River
Flooding has occurred along the embanked reachcs in coastal plain, downs{n,am of lhc toll

road from DKI Jakarta to Merak, due to mainly dike breach and overflow. Flooding in
December 1981, February 1985 and Dccembcr 1993 were the blg ﬂoodmgs in these decades. -

Dike breach occumd on thc nghl bank in Desa l(and'xwau in 198] ﬂood Accordmg w'the

previous report above mentioned, since 1982, the broken points have been i improved twice by
the government and then twice by the public. However, the embankment is keeping broken
shape still now because of the subsequent repeated flood.  Consequently, overflow from the
broken point occurs almost every year. In 1993 flood, an army was sent out to rescue the
‘inhabitants in Kee. Kresek. o
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Flooding also occurred due to operation and maintenance of irrigation facilitics such as intake

" weir, gate and irrigation canal.

"~ (b) Cimanccuri River

Flooding in December 1981 were the big ﬂoodmgs in these decades. Flooding has occurred

~along the embanked reaches in coastal plain duc to mainly dike breach and overflow. Dike
-breaches have occurred at Desa Rancalabuh on the right bank and Desa Cirumpak on the left -

bank. The embankments are left without rehabilitation works ‘still now:  Consequently,
averflow from those broken pomts oceur almost every: )C'Ilf ‘and flood water flows down to

- the vnllagcs located downstream.

n Kota 1lgaraksa upstreﬁm of the toll road from DKI Jakarta fo Merak ﬂoodmg has a!so

occurred in the d:ssected narrow valley plain.

(e) Cisadane River .

Flooding has occurred along the embanked reaches in coastal p]am downstream of the toll
road from DKI Jakaita to Merak, and the city of Tangerang mainly by dike breach and

- overflow. - Flooding in December 1981 and l’c‘omary 1985 were the big floodings in these
j d_ecades. The dlke breach occurrul al Desa Kedaung Wctan in 1981 and 1985 repealcdly

The Clsadanc river has owerﬂowed in the Clty of Tangerang in 1981 and 1985. Onc of the
reasons of flooding is supposed to be prolonging backwater effect of the Pasar Baru barrage

- located downstream; dam up of water level reaches by about 10 m. Judging from the
- mainienance condition at present, it is supposed that the gates could not be operated

appropnately in ﬂoodmg time,
(2) Ploodmg Condll:on in Beka3| Area
lnformalion about the past floodings in Bekasi arca is limited compared with those in

Tangerang area.  Past flooding condition in Bekasi arca is compiled as shown in lligure 3.8,
by using available past flood arca maps prepared by Perum Otorita Jatituhur and by

supplememmg ihe infornation lhrough interview survey in lhe field.

In the downstream areas of the Bek‘m Cisadang and Cikarang tivers, PROSUAT irigation

area, the flooding is rensarkably decreased by the CBL Floodway constructed in 1985, Itis

 said that 70 % of habitual inundatioit in the dewnstream areas is relieved from ﬂoodmg at
 present; but remaining 30 % of the arca has still been sul‘fermg from flooding. - In this area,

- ' flooding 'is not caused by the overflow from the. mainstream, bul by the landside water
“inundation’ or the overflow of local dramagc channels due to the msufllclcnt capacmcs

- The Bekasi river has overflowed in the newly devcioped residential arca, which is located in

the downstream reaches of confluence of the Cikeas and Cileungsi rivers.  In rainy season of
1993 and 1994, flooding occurred in this area; depth of inundation water reached about 1 m.
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It is supposed that one of the reasons of flooding is prolonging backwater eftfect of the Bekasi
barrage located downstream, because the gates are kept closed even in flooding time and the
dam up of water level reaches up to about 8 m.

(3) Flooding Condition in Bogor Avca

As a result of the review of previous studies as well as the interview survey in the field, it was -

confimied that few floodings have occurred as shown in Figure 3.9,

The reasons above are that the Cisadané river flows :'zlong the west margin of the city of
Bogor having deeply dissected valley; the Ciliwung river also flows through the center of the
©cily formmg dissected valley; whereas, the cuy of Bogor is located on the considerably high

hilly area lngh above the rivers.
) Flooding Condition of Year 1995 - 1996 Fiood

The ruords on ﬂoodmg in the Study Arca which occuned i the 1996 zamy season in rather
big scale will be prepared in lhc succecdmg slagc -

39 Carr)mg Capqc:hes of Rwer (,halmcls

Carrymg capacities of the cxisling river channels are estimated by using the non-uniform -

flow. formuta based on the results of river survey conducted in the period of August to
October 1995 by the Study Team. The conditions for the calculation are shown below,

Calculation method

‘The fundamental formuta of non-uniform flow formula is given as follows.

an( ’l)-g’( o, o J |
H= 11 S P . LU
m g \at, ~ )t Rt ) A

i i

where, _
I : Elevation of water level (m)
g : Acceleration of grwlty (m fsec’ )
{2 : Discharge (m fscc)
A+ Waler area (m )} :
AX Distance between two cross -sections (m)
i : Manning’s coeflicient of roughness
R Hydraulic radius (m) - : e :
a: : Correction coeﬂlment for \erhcal dlshlbullon of \clocaly

“Suffix denotes number of a cross-sec{ion,_ from downslream to upstream,
* Tide level
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- Spring tide (H H.W.) of PP +1,15 m (apprommalely TTG 40.55 m) is adoptcd for the lo“m-
“end water level.

Manning’s roughness coefficient -

~11=0.030 : single cross section
-1=0.035 : compound cross section

- Frecboard

‘The freeboard is decided according to the désign dist:ha_rg’efof- the Master Plan (See Chapter

The estimated bankfull and freeboard cap.acititfs' aré shown in Table 3.3 and: Figure 3.100

‘The carrying capacmcs in the Proposed Eastern Banjir Canal are quotcd from the slud) restll
of “Lasl Jakarta Floed Control Project”. -
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4 - FLOOD CONTROI;MASTER:PLAN o
4.1 Basic Coneepts of Plan Formulation
4.1t 'PlanningComlilions
(l) l‘mgol Yecar
Flood Control Master Plan is formulaled on the basis of the target -year of 2025 Wthh
' 'corr;sponcis with the. targel ‘year of "Jabotabcl\ Water Resourccs Manag,cmcm Study
; (iWRMS)" assisted by World Bank. ' : :

2y Ob jccliv‘c _Rivcrs

Objective rivers for - the' Flood Conteol  Master Plan: in Jabotabek, after the field

reconaissance for the present situation on flooding, land use, socio-cconomic activitics, and
estimate of future land wse and socio-economic development in the future in the target year of

2025, have been selected on the following criteria :

- Mlooding is a scrious p_robtem for the rcgional_socio-c‘conomy with ‘the prcsent socio-
- economic conditions and }and use conditions in the viver basin; and
- flooding will have a serious impact on the regional socio-cconomy with (hc future socio-
economic conditions and land use conditions in the nvu‘ basin.

The Flood Control Master Plan covers 8 river systems which consist of 23 main rivers in the
Study Area (refer to Table 3.2). '

In DKI Jakarta arca, objective rivers for the I'lood Control Master Plan are hmltcd lo the
rivers which are under the contro! of DGWRD. '

In case of the rivers such as the Cipinang, Sunter, Buaran, Jatikramat and Cakung rivers, the
objective river reaches are the upstream reaches of the proposed EBC.. The downstream
reaches of the proposed EBC are treated as a urban drainage channel, since the downstream
reaches will not receive floods from the upper catchment of the EBC, but colleet only local
rainfall in the urban area.

(3)  Desiga Scale

The design scales of the Flood Control Master Plan are basically proposed in accérdan’ce with

the criiﬂ'ia on design scale in "Flood Control Manual, Volume H Guidelines for Planning and
Survey"”, which was preparcd by DGWRD in: collaborahon with Canadian International

Development Agcncy in 1993 (r\,fcr to Table 4.1)

To supplcment the origiimal crileria mentioned above, some additional criteria are proposed by

the Study Team as shown in Table 4.2, taking into account characteristics of rivers in
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Jabotabek area, ' The design scales proposed by the Study Team are shown in Table 4.2 and -
Figure 4.1 Doﬁugn scalcs of other rivers in Indonesia are shown in Table 4.3 for r\,lcrcucc

The design scales of Western and proposed Eastern Banjir Canals, (‘cngkarcng Floodway are
set at a 100-year return period to protect the center of DKI Jakarta. - The design scales of the
Angke, Pesanggrahan and Ciliwung rivers which have relatively large catchment areas of

o “over 100 kin® and joins those floodways are also sct at'a’ 100- -year return period taking into
~account of the previous design scale. - The design scale ‘of a 25-year retirn petiod is
- proposed-for the rivers which also join those 3 ﬂoodways bul have compamtndy snnil .

. catchms.m area of less than 100 km’. ' '

The design scales of lhé Cisadane and Bekasi rivers are set at a S0-year returi period taking

* into account the importance of Tangerang and Bekasi city arcas and those large-scale river

basins. - The design scale of a 50-ycar return period is also proposed for the CBL Iloodway
considering previous design scale: The rivers located far l'urlher in the Siudy Al‘tﬂ are

‘ p]auned to be prolcctcd against a 25-year ﬂood

(4) Target Flpoding Typc

In principle, the Flood Control Master Plan is formulated to mitigate the Rooding from the
rivers caused by the rainfall in upper mountainous or hilly areas. Flooding of drainage
channel, landside water and urban drainage problem caused by local rainfall are treated as the
relajed part of the said flood control.  However, as & matter of course, especially in DKI
Jakarta area, special allenhon should be paid to coordmauon and lmcgrallon of flood control
and drainage. :

4.1.2 B_aéic Planning

) quilprchénsive Flood Control

The Study Area has been being urbanized very rapidly in recent years due to the rapid growth
of the economy in the area.  The situation is so serious in the view point of flood contro] that
it no longer seems to be possible to expect the level of flood control to desired extent only by
structural measures.

In arder to keep the function of the said area as the mainstay of national socio-cconomy, it is
necessary 1o introduce a new concept of flood control in'the area, the comprehensive flood

‘contral, extending - the’ view pomt to the whole watershed and introducing non-struciural

measures other than the structural measures. T he concept of comprehensive flood control is
schem'aticatly shown'in Figure 4.2. :

- In the fommlahon of the Flood Control Master Plan this concept of comprchcnswc flood

control is applied in due consideration of the- area‘in the present and estimaled  future
conditions. :
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' "('2) - Lowning of Basin by Flood Conirol Function

Prin'cipé]ly the Study Ar_cé is zoncd by floed control function as shown in Figure 4.3,

(a) W:itér R(‘lenﬁbﬂ Zone

the ﬁmfctio.n of the are.a is the infiltration or detention of rain water in the arcainiﬁinly as the

~area of headwaters.. This function should be kept or increased from the viewpoint of flood
control. : : , :

In the Study Area geomorphologlcally, mountamous and hllly arcas in the' upper and mnddlo _

. r¢aches are zontd as water retcntlon zone.

' (b) Retarding Zonc :

The area is mainly located along rivers in the upper/middle reach and the function of the arca
is the retarding function of rain water and or river water. - The function should be kept or

~increased from the viewpoint of flood control.

In the Study Arna, geomorphologlca}ly, alluvial valley plam arca a!ong the river course in lhf:
middle and upper reaches is zoned as Mardmg zone. -

: (c) Low- lymg /one
The area is where rain water is detained, gravlly dramagc can not b«., upected and or flood
water of river may flow into. And the arca is where it is necessary to protect from

inundation.

In the Study Area, geomorphologically, atluvial coastal plain arca inthe lower reaches is
zoned as low-lying zone. o

(3) Objective Avea and Stretches of Master Plan

In principle, the target area which should be protected from the flooding by structural
measures is the low-lying coaslal ﬂoodplam in the embankcd dowuslrcam ruachns

The vailey plain ¢ of hilty area m thc nuddlc reaches is not ireah,d as the targct area of ﬂood

conirol in due consideration that the rivers flow in deeply dlssccled valley. From' the

viewpoint- of Comprehensive Flood Conlrol, in the narrow valley plain along the middle

reaches, it will be desired that the inundation should be left in the present situation as much as -

possible by ﬂood'plain zoning and land use rcgulatio'n. - The reasons are as follows:

- scale of river lmprovcmem in the lower reaches is mmgatcd by the storage function in
the valley plain in hilly arca as natural retarding basin ;

- the economic benefit of the river improvement in the valley plain area is limited bccauSt,
of its narrow flood plain.
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The ﬂood plain zoning area here is defined as the area whem the river a area is defined and the
delineation is announced to the pubhc and the food risk map is prcparcd in futore.

The area to be protected by structural measures and the arca of flood plain zoning are shown
in Table 4.4 and Figure 4.4. -

(4) Basic Considcrat_idn by Arcas _

~ The Study Area is. class:ﬁcd mlo 2 areas from the v1ewpomt of devclopmml progr;ss as

bclow

- central river basins of such as the Cengkareng Floodway System, the Western Banjir
- Canal Systcm and Proposed Eastern - Banjir Canal Systcm “hlch flow through - l)Kl
Jakarta; : : .
- western river basins of the Cldunan Cirarab, Clmanceurl and Clsadanc rivers, and
eastern river basin of the CBL Floodway System : '

~ The followmg consxdcrauon is given in thc slucly on the Fload Comrol Masler Phn of thc:

above river basins respectively:
(a) Centrai River Basins

In this area, on account of the high urbanization, land acquisition has become so difticult that
it is cdnsidered_ that part of the “Masterplan for Drainage and Flood Control of Jakarla”
(NEDECO, 1973) may not be implemented without modification. But many flood control and
drainage projects are existing or on-going in accordance with the existing Master Plan. Yet
these projects should be introduced as much as possible depending on- the present new
situation in the area.” In the planning, as a matter of fact, consideration is given to the issue
of people’s relocation. - o

It is supposcd that thie comprehensive flood control including non-strictural measures is
effective for the relatively big, hilly rivers in DKI Jakarta such as the Angke and
Pesanggrahan rivers. - Those rivers have no mountainous ar¢a in the upper basins, originate

-in hilly area and have densely populated low-lying area afong the lower reaches in coastal
‘plain.: “The upper tiver basins; whcn, the area should function as runoff retention area, will

be completely urbanized in the riear fulure. In such a case, it may be difficult to cope with
only. by structural measures, on account of the big increase of flood discharge caused by the
loss of flood retention functlon in uppcr basms and the difticultics of land acqulsatlon in the
lower reaches.

* In this area, however, structural mcasures are inevitably reqmrcd in due consqdcralron of lhb

following issues, even though non-structural measures should be introduced:

- seriousness of flooding; | _
- largeness of flood damage due to the accumulation of property accompanied by rapid

23



growth of the cconomy;
- - remarkable progress of urbanization in recent years; and
- difficultics and uncertainness of land use regulation.

Accordingly, the possibility of struclural measures such as flood way or dam is also studied.

_(b) Wcstcm and liastcr'n River Basins

Urbanization is- mlcnswcly going on in the objcctwc river basins, cspccmll} in the Inll);

middle reaches. “Accordingly the mechanisny’ of run-off in the basins has been changing.
" The Master Plan should be formulated in consideration ‘of these changes‘in the basin and

future program of rural development in the basin. . Water retention funct:on in the basin is

tmmdered as is planned in the Situ-situ pro;ect in cach river basin.

1n tHc Iower reaches on coaslal floodplain, it is esiimatcd that the arca will be mainlf wtilized

as agncultural Janid cven in 2025, the target year of the Master Plan.  The land acquisition
for river improvement is not expected so - difficuit as compamd with that in urban area.
Therefore, structural measures as well as non- -structural measures are m!roduccd

(5) Basic Design Discharge

As discussed in previous chapters, thc rivers in lhe Study Area are classified into 8 river
systcms (refer to Figure 4.1}

(1) Cidurian river system

(2) Cimanceuri river systei

(3) Cirarab river system

{4) Cisadane river sysiem

(5) Cengkareng Floodway systeni

(6) Western Banjir Canal system

(7) Proposed Eastern Banjir Canal system
(8) CBL Floodway system

Alternatives of flood control master plan are discussed below for those river systems.

The basic design discharges before regulation by l_lqdd.cbnlrol facilities are showir in Figure
4.5 (details of run-ofT analysis arc described in ANNEX'S (Hydrology)). - R

4.2 Compérison of A'Itcma_tivc Plans
4.2.1  General

‘The comparison of flood control alternative plans here discussed is focused on the siructual
“measures,  Non-structural measures are discussed in the sub-section 4.4.

Alternatives of flood contrel master plan have been prepared in consideration of previous
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- studics and plans related to flood control in Jabotabek, lhe present situation of rivers, flooding,

land use, socio-cconomic dctivities, and the future sitiation of those abpccts in the targcl ycar :
of 2025. :

Although the concept of comprehensive flood coutrol as discussed in the Inception Report,

which aims at flood control not only by structural mcasures but alse by non- -structural
mceasures, is introduced in this Study, struclural measures for flood control are discmsed here
as alternatives of flood conlrol master. plan for Jabolabek Non slruclural measures will be-

d1scussed latcr

T he conceivable alternatives proposed and dCSlgn dlschargc d:slnbuhons of the 'iltunatwcs‘
are’ schem'mcally shown in Fxgurc 4.6. * As shown in the figure, river sy stems which are
given more than one alternative are the Cengkareng Floodway, Western Banjir:Canal and

" Proposed Eastern Banjir Canal systems. Accordingly the comparison of ﬂtematlvcs of

flood control schenies are discussed for these river systems. The study rgsull on floodways

.~ and flood conlrol dam are described in ANNEX 8 (Dcs:gn and Cost Estimate).

For the river system which are given just ohie ﬂood conlrol scheme are the Cidurian,

Clmanceun Cirarab, Cisadanc and CBL I‘loodway syslems

The ﬁnanual pro;ect cost mcludmg the direct construction c0\i hnd acquisition and housc

* compenisation cost for all the alternative plans are shown in Figure 4.9,

4.2.2 Melhodology of Rivér Planning

chr p}anmngs of the objective rivers are performed basically based on the resulis of river
survey conducted in the period of August to October 1995 by the Study Team and the design
discharges calculated by the Study Team.

(1) Calculation Method

Uniform flow calculation is applied for the river planning of Master Plan.

The fundamental formula of uniform flow formula is given as follows.

O .
= ARV
Q [} I ‘R I
where,
0 :Dlschargc (m /scc)
n :Manning’s Rouglmess coeflicient
T Waler area (m )

: Hydraulic radius (m)
: Gradient of river-bed
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(2) Roughncss Coefficient

M:inning's roughness coefiicients adopted for the planning are shown below.

- Roughness Coeflicient Rivers
“0.025 (low-water channel)  Floodways in DKI Jakarta
- 0.040 (high—wal'er ch'annel) {Cengkareng Floodway, Western Batulr Canal and Pr0posed
Eastern Banjir Canal) o

- 0.030 (low-water channcl) Rivers and ﬂoodway cwccludmg abovc 3 ﬂoodwqys
0 050 (hlgh watcr chatmel} '

- {3) Datint i

" The clevation addptcd for the plani_lxinig is lhgz'clévaiion'abové the mean sea level (Titik Tinggi -
Geodesi = TTG).  The datum of PP, NWP and Walahar Peil are coz_werted into TTG in this
study. - The adoptcd dalun in_thc prcviou's studies in lhe Sludy Area are as follows:

- M'istcr Plan for Dramagc and Flood Control of Jakatta (N[“I)LCO) PP
- Cengkareng Drain System Study (NFDFCO) Pp
- West Jakarta Flood Contro! System Project : PP
" - East Jakaria Flood Control Project : PP C
- Jatilohur Imgatlon thcns:on pIO_]CC{ <CBL Hoodway> Wa]ai*ar Peil o €3

The elevation relation bélwccn Ihcsc 4 datum is appmximately as loliows:
TTG +0.0 m = NWP -0.975 m = PP.+0.6 m = Walahar Peil 10415 m

It is quite difticult to estimated the correct relation between TTG and _l’l_’,'sincé the basic stult
of PP has already been lost and there is no available correct data for the estimation nowadays..

4.2.3  Cidurian River System

(1) Present Situation

The river basin has a mountainous atea in the upstrean reaches. . The present land use in the

basin is almost agriculture.  Upsiream and middle reaches do not have flood embankmenl -

but the flooding stays in the  narrow valley plain. = Downstream reaches have flood S E
embankment but da not have enough carrying capacities and breach of the ﬂood cmbankmcnl '

often occurs. And the breaches have been left as they are riow for a few. years. Thc
Civjung river, a big river, flows paralld on lhc wesl, g -

(2) TFuture Situation

The futire land use in the basin is estimated basically as stil} agricultural fand.  In the
~ upsiream basin, Tanjung Dam is proposed as one of the water supply facilities to Jabotabek in
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Jabotabek Waler Resources :Managcmcnt Studies (JWRMS).
(3)  Area and Sfretches to be Protected

Accordingly the arca to be prdlcc_!cd is mainly agricultural land along the downstream
embankment rcat:hcs from the estuary to the bridge on JI. Scrang Raya in Pari gi.

The upstrcam rcachcs of the ainstream from Parigi is matcd as river area 1o préserve flood
" retarding function. On the olher hand, it is not necessary to set up river arca along the valley
- plain of the Cibeureum river, the tributary of the Crdurlan since. thc area 13 cstimated

basically as still agncullural land in fulure

" (4) Conceivable Me_asures

Conccivable measures for this river are, in consideration of the above, river improvement,

* construction of flood control dam, and construction of floodway to th¢ Ciujung river.
- {5) Considération
.' Pombu‘uy of Hoodway

* Floodway is not sludlcd bccausc no serious social problem exists in downslrcam reaches, and

it just requires only addmonal Jand acquisition, and besides it discharges ﬂood {o outside of
Jabotabek area.

qusibifi_fy;bf Flood Control Dam
Single purpose flood control dam is neilhcr studied because it is too much costly compared

with river improvement since the downstream reaches ate in the agricultural land.  Besides,
heightening . the Tanjung Dam for multipurpose rescivoir is -practically impossible

' topographically and geologically. The option of joint operation of the reservoir without

helghtcnmg of dam is not appropriate in consideration of the present study result of JWRMS
that the water balance between the demand and supply in Jabotabek would be very serious in
future.

Conclusion

‘In conside: ation of the abovc and the p::«.scnt situation of land use in the downslream reaches,

sccuung land for river smprovemen! works is rtqulred now. -
6 Allérllati\'es
Accordingly river nnprovcment oplion is the only one and the best Opuon for ﬂood control of

this river system. Rehabilitation work of existing embankment breach portion is required in
carly stage. :
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‘Near the estuary of about 5 km, the gradicnt'of the river bed is very gentle (approximately

' 1=:1/6,000) compared with the upper reach, since this reach is a floodway constructed in the -

carly years in this century.  This reach is desired to be deepened as shown in Figure 4.11.
4.2.4  Cimanceuri River System -

(1) Present Situation

The river basin does not have a high mountainous area in the upstream reaches. It has just

hilly arca in the upper basin. - Accordingly there is no dami site appropriate.  The upstream

‘runoff basin is widely and rapidly urbanized as Tigaraksa New Town. Retarding arcais also |

disappearing due to the urbanization or already bought up by developers. The downstream
reaches have flood embankment but do not have enough carrying capacities and once the
embankment was breached and flooding often occurs since then.  The breaches have been
left as they were then. S

(2) Future Sit_ua(io'n .

“The future Jand use in the downstream basin is 'eslimate_d basically as still agric'ul_tural land.

(3) Area and Stretches to be Protected

Accordingly the area to be protected is mainly agricultural land along the downsteeam reaches
from the estuary to the bridge on JI. Scrang Raya in Balaraja. o

In the upstream reaches from Balaraja, the mainsiream and the Cipaseun river which are
flowing along Tigaraksa New Town are treated as river area to preserve (lood retarding
function. ' ' e ' :

(4) Conceivable Mcasurces

Conceivable measures for this river are,  in consideration of the abové, only river
improvement works. '

{5) Alternatives

Accordingly river improvement option is the only onc option for flood conlrcifof this river

system.  Rehabilitation work of -eXisting’ embankment breach portion'is required in carly
stage. : - : D .

4.2.5° Cirarab River System
Basically all the sitiations in the basin are the same as those of Cimanceuri river sysiem.

Accordiiigly'-lhe'oxxly one option for flood control master plan of this river is river
iniprovenient works in the embanked downstream reaches.
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Judging from the shape of the cross seclions survc)’cd by the Study Team, river 1mprova ment
works have been being pcrfonned in the downstream redchcs (O -10km). Accordingly only
small scale of improvement works arc required. ' : -

- 4.2.6 Cisadane River System

(1)° Preseat Siluation

. The river basin has a mmmlamous area in (he upsiream reachcs In the middlc reaches basin,
T angerang city, now developing as a satellite city of Jakarta, is located. . The present land

use along the embanked reaches downstream of Iangerang city is agracullural Jand and
Soekarno- Halta International airport. - :

* Upstream and middle reaches do not have flood embanknient but have big ca'riying_ capacitics.

Downstream reaches have flood embankment bul camying capacities decrease gradually from

the upstream to the downstream and the river channel do not have cnough capdcity near the
: estuary Breach of the ﬂood embankment has once occurred.

Just on the downstrcam' side of Tangerang city, Pasﬁr Baru barragc across the river with 10
gates, is located. ‘This’ barrage was constructed for irvigation” purpose but duc to its
deterioration, some gates does not function properly. :

2) Future Situation

‘The fulure land use’in the basin is estimated 1o be ﬁrbanized very widely in the middlc

“reaches basin. . In the downstream basin, the land is estimated to remain as agricultural {and.
‘But the scacoast area is planned to be reclaimed for new town extending from around the
_river-mouth of the Lower Angke to ¢lose to the estuary of the Cirarab river.

(3) - Area and Stretches to be Profected

Accordingly the area to be protected is mainly agricultural land along the downstream réaches
from the estuary to Pasar Bawu barrage.

“The upstream reaches from the barfage are treated as river area to preserve flood retarding

function. - The river area is necessary not only for flood plain zoning but also for safety

‘against the urgent dlscharge i‘mm the Angke or Ciliwung F ioodways (refer to 4.2.7 and 4.2.8

respectwcly)

(4) 'Coné’eivable Mea’surcs

‘Conceivable measures for this river are in co:xsldcratlon of the above river improv cmcnt and

construction of flood contrel dam.

(5) Consideration
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Possibitity of Ilood Control Dam -

Flood control dam is not studied because it is too much costly compared with river

improvement in the downstream reaches sincé the downstream reaches are in the agricultural
fand. - Besides, Parung Badak Dam was once studied but due to its social issue that about

120,000 people would have o be rescitled, the idea was already discarded in JWRMS.

“Though Genteng dam is included in the ‘plan as one of the wWater ‘supply facilities for
 Jabotabek arca by JWRMS; this option is not studied as one of alternatives of floed control in
K 1he same comidcratron with that of lanjung dam in the basii csl the C:dunan river.,
Rcc!‘lamal‘i(in Plan .
- The reclamation phn around the csluary of the Cisadane river would be formulated so as not
to make any adverse impact to the upstréam reachcs At pr;scnt the techmcal snuat;ons on

the rcclamatton is not ﬁnah?ud yct

(6) Aitematives :

~ Accordingly river 1mpr0vemcnt ophcn is ihc (mly one OpImn for ﬂood contro! of this river

system.

From the viewpoint of comprehensive river water management, the rehabilitation ef Pasar
Baru barcage, such as repair of some gates and the construction of generator for the pate
operation, is also necessary to make sure the operation in flooding time.. The design
dischargc can go lhrough the ba:rage safely it the galcs are opcratcd properly. ' '

4.2.7  Cengkareng Floodway System
(1} Present Sitnation

The Cengkareng foodway systeni consists of mainly the Mookervaart canal, the Angke,
Pesanggrahan and Grogol rivers, and the Cengkareng floodway. These rivers do not have
mountainous arcas in the upstreami reaches. These rivers fMlow mainly in the presently
densely populated area arnid the ﬂooding problem exists in these: urbanized areas, The
upstream basins have some hilly arcas, ln the middle reaches, the Cisadanc river flows
rather close to the Angke river. . S :

Dam on the Pesanggrahan river in Cinete was once planned in the Cisadane-Jakarla-Cibeet
Water Resources Dcvelopmcnt Phn in 1980. But the reservoir area has been developed as
residential ‘arca though the arca was not estimated to cause major population displacement
problem at that-time.  Geological investigation for dam tocatior in more upsiream reaches
has been conducted in the present Study. -

(2) Future Situation
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The basin in future is estimated mainly to be urbanized basin.  In addition, the seacoast arca
is planned 1o be reclaimed- for new town exiending from around the river-mouth of Kali
Kamal about 3 km west of the river-mouth of the Cengkareng Floodway to close (o the riv et-
mouth of the proposed Eastern Banjir Canal, -

(3) Area ang Stretches to be Protected

Accordingly the area to be protected is mainly urbanized area in the downstream basins,

For the ‘Augke and Pesanggrahan rivers, the river improvement stieiches of the existing

~ detailed design’ of “West Jakarta Flood Contro! System Project” are adopted for this new

Master Plan as well.

" River improvement of following river streiches is not considered to be necessary, since the

present carrying capacity of those rivers ate bigger than the design discharge.

- Grogol river
*  The upstream reach of Mookervaart Canal _
{the boundary of DKI Jal-nrta and T angcrang Scwan gate al langcmng)

“The upstream reaches of the Angke and Pesanggrahm river are lreatcd as- river ara.a to :

pr:.scrve ﬂood retarding funcuon

(4) Conceiw‘nb]c Measures

~Conceivable measures for these rivers are, in consideration of the above, tiver improvenient,
“construction of flood control dam, and coustruction of Angke floodway from the Angke river
to the Cisadane river. :

(5) Consideration
Floodway and Flood Control Dam

Floodway might be one of the solutions because the downstream reaches of the Angke river
run in the densely urbanized areas. Single purpose flaod contrel dam might be also one of
the solutions with the same reason. For this purpose, geologiml investigation in the field
has been conducted in this Study. - But from the geological view point, the multipurpose
resen’orr is not studied since the foundatioi COHdIliOIl does not allow the stomge type dam.

'Reciqrgm!ioh_ Plan :

‘The reclamation’ plan around’ the river-mouth of the Cengkareng Floodway wof:k_l b
formulated so as not to make any adverse impact to the upstrcam rc.achcs At present, the

~ technical sitnations on the reclamation is not finalized yet.
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- {6) 'Altcrnalivés

Accordingly options of floodway, flood control dam, and river improvement works and/or the
combination of these are stugdicd as alternatives of flood control of this river system.

Following existing plans are introduced as imuch as possible:’

- Cengkare eng Drain System Study (N !‘DFCO)
- West Jaqula Flood Control System Pro;cct

Followmg 4 alternatives are studied for ﬂood control of t‘us river system ‘These allemali#cs

- include replacement or rdmbllltation of existing barragcs such as lhc Cengkareng barrage andf

ihc Koneng banragc

- River improvement (CKR-1)

- River improvement + Limo Dam (CKR-2)

- River nnprovcnwnt + Angke Floodway (CKR 3)

- River lmprovcmmt + Limo Dam + Angke l*loodway ((,KR 4)

As a master plan level, the prcllmmary demgn of thc Limo dam and the Angkc ﬂood\w.) 15
conducted. - The rclallonshlp belween reservoir water level, area and storage volume of the
Limo dam are shown in Figure 4.7. The basic features of the dam and ﬂoodway are
described in ANNEX 8 (Design and Cost Estimate).  The standard river cross sections of
alternatives are shown in Figure 4.8. - ' -

Among these altcrnallvcs dircet construction cost is the minimum for CKR- 1 and the second

minimum is for CKR-3. CKR-4 needs the maximum construction cost 'nnong the olhcr
alternatives.

{1 Small Scale Improvement at LK.P.N. along Pesanggrahan River
I'loods have been caused by river water flown into the arca over the existing concrete wall
atong the lefi bank of the river as well as local rain water on the arca. It can be suggested

that the lollowmb measures be laLm for lmprovcment of the presenl situation:

- Improvemcnt of the existing conculc wall .
- Improvement of local drainage channcl and rcplaccmcm of lhe exislmg draimgu pump

$.2.8 Western Bmijir Canal System

(1) Present Situation _

The Western Bénjif Canal (WBC) system mainly consists of the Krukut, Ciliwung, and the '

‘Western Banjir- Canal.  The Ciliwung river has a mountainous basin in the upstream of
Bogor city. A previous study once made a detailed design of Depok Dam in the arca
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downstream of Bogor City and in the midst of town area of Dcpok But the riverine arca has
been developed as real estate area and there remains no room for conslruclton of thic splllway
of the dam.

The middle stream basin of the Ciliwung river is alteady densely populated. - The upstream .
and middle reaches of the river do not have flood embankment but have rathér big carrying
capacilics. * The Ciliwung river bifurcales to the WBC and the old Ciliwung river (Ci_liwuhg
drain) at Manggarai in the midst of DKI Jakarta.  In Bogor city, the Ciliwung and Cisadane -
river flow rather close to each other.

The upsln,am reaches of the WBC beforc joining the Krukut river havc 1elahvcly hrbc‘
arrymg ‘capacily compared wnth that of the downstream reachcs - :

@) Future Situation

The upstream basin of the Ciliwung river in mountairious area is estimated to remain mostly

© as it is now in the target year of 2025. The future land use in the basin other than lhat is

estintated to be mostly urbanmed in2025.-

1 hc sea coast area of DKI Jakarta is planncd to be reclaimed as urban acea ot aboul 2,700ha
in near future. * The present rivers and drainage channels discharging to the Java sea in the
said area would be extended toward the north in the reclaimed area.

(3) Area and Stretches to be Protected

Accordingly the arca to be protected by river improvement is mainly urbanized arca along the

WBC.

Meanwhile, the narrow valley plain '11011g the Ciliwung and Krukut rwcrs are, lreatcd as river

“area to preserve flood retarding function, Comprghenswc Flood Control Meastres is

necessaty 1o be introduced.  As DGWRD is riow promoting rescitlement program in the
valley along the Ciliwung river, many houses and/or squatters are densely located in the
valley and accordingly it'is practically difficult to implement river improvement against the
design discharge in ordinary ways.

{4} Cdu'ccivzi!i]é Measures. -

Concewab!e measures for this river system . an,, in consideration of the above, river
improvement, construction of Ciliwung floodway from the Ciliwung river to the Cisadane
river at Bogor city, aid construction of flood control dam at anl whcn, the gwlogual
investigation has been conducted i in the present Study

(5) Consideration

Depending on the design discharge of the river system, the river improvement is possible just
inside the present river area. If additional land acquisition for the river improvement is
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required, then that may causc serious social ‘problem since the area is alrcady densely
-popwiated arca in the midst of DK1 Jakarta,

The forest reservation area along the left bank of the lowest reaches of the WBC (Muara
Angke} is desired to be preserved in the future.  Because it proved that the area showed quite
~effective flood retention funiction against the past big flooding on Jan. 6 to 8,:1996.

~ The prcs’cntidesigh discharge distribution on this river system includcsf the 'c_icsign discharge
 distribution of 75 m"s to the Ciliwung drain for 100-year flood discharge of the Ciliwung
river.  Based on this discharge distribution, detailed design of the Ciliwung drain has been

~completed under J JUDP-II- Project (Package 4). " Accordingly this condmon is trealed ‘as .

Cgiven condmon ior study on design discharge distribution in this Study.
The réclanmﬁmi plan ar{nmd the estuary of the WBC would be formulated so as not to make
any adverse impact to the upstream reaches. At present, the technical situations on the

reclamation is not finalized yet.

(6) Ailcrnétives o ' ;_ ;

Accordmgly river improvement, conshucuon of C;Iiwung floodway from the Ciliwung river

to the Cisadane river, and construction of flood control dam at Llam on the C:hwung river
ar¢ sludied as the altcmatw:,s of Nood control of this river 55 stem;

Following 3 alternatives are studied for flood control (‘)f this rivc'r system, : These alternalives
includes rgplacemcnl or relnb;lutauon of cmslmg bzrragcs such as ihc Manggaral and the
Karet barrages. :

- River improvement {WBC-1)
- River improvement + Ciawi Dam (WBC-2)
- River improvement + Ciliwung Floodway (WBC-3)

The alternative WBC-3, since it discharges the flood flow of the Ciliwung river in the
upstream reaches, should include the river improvement of the Cisadane river in the

downstream reaches between the estuary and Pasar Baru barrage. “All alternatives are.

studicd on condition that the flood discharge of 75 in'/s should be dwcrted from the Clhwung
river (o the Clhwung drain at the M’mggaral barragc site. '

The alternative of the Ciawi Dam (WBC 2) is discarded by thc result of Tun- oﬁ calculahon
The flood control effect of the dam fo Iha., downstream reaches is- found to bc so small as can
e seen in Figure 4.6.

Asa maSlcr plan level, the preliminary design of the Citi\mng’ floodway is conducted. The

relationship between rescevoir water level, area and storage volume of the Ciawi dam are
shown in Figure 4.7.  The basic features of the dam and floodway are described in ANNEX
8 (Design and Cost B stimate). - The standard river cross seciions of alternatives are shown in
Fi 1glm, 48. - : : '
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Among two alternatives of WBC-1 and 3, direct COtlsliliclioxl cost is niinimuin for WBC-1
and the second minimum is for WBC-3. ‘

'l‘hoitgh WBC-3 néeds much more direct construction cost compared with WBC-1, these two
alternatives are taken up for cconomic evaluation in duc consideration that WBC-1- needs
more land acquisition and house compensation cost than those of WBC-3. -

429 Proposed Eastern Banjir Caual Sysfem -
L) ‘Présent Situation
- The : proposed Eastem. Ban_nr Canal system consists of the: Cnpmaug, Suter, Buaran'

- Jatikramat, Cakung’ rivers, and the E astern Banjir Cavial itself to divert the fload discharges of
' these rivers to the Java sea through the eastem periphery of DKI Jakarta that was proposed in

the existing Master Plan for DKI Jakarta in 1973. - The basins of these rivees are already

: mos{ly urbanizcd.-

Kastern Ban}nr Canal has: not beéen constructed yet since it was proposed in 1973.- In the
meanwhile, the area for the Eastern Banjir Canal that was formerly almost agricultural land,
is now hatf urbanized and is estimated to be totally urbanized in the near future even though
holise construction in the areca has been restricted.  Accordingly the land acqmsahon for
constru:.twn of the Banjir Canal now seems to be very difficult.

. But conslruction works of flood cjonlrol and drainage faciliiies in DKI Jakarta in line with the

present flood control and drainage master plan, have been implemented under the West

- Jakarta Flood Control, East Jakarta Flood Control, and the other flood control and drainage

projects. - Those include the works in lhe ‘downstream teaches of the rivers of the Eastern

Banjir Canal systein above-mentioned on lhe condilion (hat the Eastern Banjir Canal w ould

be construcud as planned and designed.

‘The detailed design for the improvement works of those rivers in the upstream reaches of the
proposed Fastern Banjir Canal has been also finished.

() FKulure Sit_u_a.ﬁon

: _ Thé basin of this river system is estimated to be totﬁlly urbanized i the targcl year of 2025.
E (’o) Area and Slretches to be Prolected
' Arua to bc proiccled is, accordmgly, the fully urbanwed arca of Dl\l Jakarh and the suburbs

(4) Conceivable Measures

Conceivable measures for this river system are, in consideration of the above, construction of
the said Eastern Banjir Canal with the design by the on-going “East Jakarta Flood Control
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‘ ;PI‘O_]CCI” or with somewhat modlﬁcd plan and design, since the largcl year of the present
- “master plan is the year of 2025, and then the design discharge is a different one. The
hydrological analysis on the design storm is conducted in the present Study in consideration
of the future tand use in the basin.  Other measure may be the river improvement of the
existing rivers without construction of EBC.

(5) . Consideration

As discussed in Chaptér 2, some alternative study on the Eastern Banjir Canal was conducted

in 1993, * The alternative study included the alternatives oi the alterations of the alignnient
and the cross-sections of the' Canal.  The alteration ‘of ‘the alignment to upstream and

downstreant i the baqm was not proved to be less i in the' cost comparcd with the orlg,aml
ahgnment = ‘ :

But it did not include lhc ahgnmcnt alterauon just to the ahgnmenl of the present West Tarum

Canal. - The concept of this option is that floods of the objective rivers of this river system
should be discharged to the present Cakung river on the present right of way of West Tarum
Canal and then to the Java sea along the present alighment of the Cakung rlvcr and lhe
downslream reaches of the ori gmal ahgnmcnt of the Eastcm Banpr Canal. ' :
This: optlon mlghl avoid much land ’lcq(lisilIOIl problcm even though this still needs some
land acquisition along the present Cakung river and further study to examine if this right of
way would be enough for the design discharge.  An option to divest the flood to Bekasi river
is not studicd because the flood in DKI Jakarta woulcl be shifted to the also densely populated
city of Bekasi.

If the alignment of the Fastern Banjir Canal would be shifted to the alignment of the.Quter
Ring Road, then the catchment area of the Roodway would be about the half of the present
one of the master plan. Then the design discharge of the remaining basin should be treated

by the downstream reaches of the ri\'crs or by the Fastern Banjir Canal with a smaller scale. .

Treatment by the downstream reaches is not practically possible because improvement works
of the downstream reaches are already designed and partly improved by the present on-going
project.  The treatment by the Eastern Banjir Canal with a smaller scale means that two
floodways would be constructed and that means too much cost would be necdcd in
comparison with one floodway. ;

Since the design discharges of the Eastern Banjir Canal is changed from that of the present

ONes as prewonsly mentioned as the result of hydrelogical analysis in the present Sludy, the .

alteration of the cross-section of thc Canal is studied along the original allgnmcnt
(6) Alternatives

Acco:dingly the alteration of the aligninent and the cross-sections of the original design of the
Iastern Banjir Canal is studicd as the alternatives of flood control of this river system.

Following 4 alternatives are discussed here for flood control of this river systen:
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- Constraction of EBC with open channel and box culvert (EBC-1-1)

- Construction of EBC with open channel with PC-sheet pilé revetment (EBC-1-2)

- Construction of EBC with open channel with compounded double cross-section
- (EBC 1-3) - -

- River Improvement. of L\lslmg Rt\’Ci‘b without Conslmchon of EBC (E BC -2) -

For all the’ altcmatwcs lhc concept’ of utilization of existing river as much as possible is

~ considered. Accordmgly for the’ alternatives “of EBC-1-1, 1-2 and 1-3," the existing -~
- alignment which, after joining the Cakung river, flows’ straightforward 1o the north is
- modified in the present study by using the downslr:am rnaches of Cdkung drain and’ thc

Marunda drain as much as possxble

As for the alternative to utilize the West Tarum Canal which corrcsponds ta the 1lturnalnc of

- EBC-1-1, it has proved that the alternative of EBC-1-1 is much more costly than the other
: alternahvcs of EBC-1-2 and 1-3 as discussed below. Accordingly the alternative to utilize
the West Tarum Canal has bcén'abandoncd bé.f_orc proceeding Lo more detail slpdy'.

- EBC

This ‘option’ aims to minimize the comtrucllon cost as - much as possible but needs the

- maxinum fand acqmssllon cost

| EBC-J-Z

This option needs the second minimum construction cost and the second minimum land
acquisition cost,

mc13

This option nc.eds'ihé maximum céhsimclidh cost but the miniinm_n land acquisilion cost.
EBC-2

This scheme includes the oplio'n to construct a floodway from the Sunter river to the Buaran

river in the reaches upstream of the original alignment of EBC. - This option of construction
of floodway from the Suntér to Buaran aims to avoid the much discharge load in. the

:downstream reaches of the Sunter river when, the area is dcnscly p(}plllﬂlt,d and- land
‘acqmsmon should be so dlﬂtcult

But the longitudinal proﬁle of thc both rivers show lhat the Sunter river flows i in a very dccp
valley whereas the Buaran river flows in a rather flat plain. * The elevations of the river-bed
at the proposed ahgnmem crossing the national road of Jakarta - Cikampek are as follows

EL 13.36 m P.P. "~ Buaran river
El 10.47 m P.P. Sunter river
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Accordingly only the option of river improventent of existing rivers without floodway is
discussed here. '

This option needs the maximum volume of cxcavauon and embankment, and maximum land
acquisition area compared with the other alternatives, since the necessary river improvement
length is about 48 km while the other alternative needs the length of about 23.4 km and
existing channels to be incorporated for this optlon arc small ones with the river width of
about 10 m Or 50. ‘

Accordmgly lhe altcmalwes of l'B(‘ 1-1, l_.‘_z,! and ' 1-3 arc taken up for the economic
evaluation. ' :

4.2.10 CBL Flbodway System

-(l) Present Slluatmn :

"{hls river system includes !hc CBI llood“ay, the Bekasn C:karang, Cssadang, and_

Cilemahabang rivers. This river system does not have a high mountainous area in the

upstream basin. Bekasi cily, in the same way with Tangerang city, now dcvclopmg as a -

satellite city of Jakar’ta is located in the middle reaches basin of the Bekasi river. The lfand
use along the upstream and downsticam reaches of these rivers are agriculture at pn,sem In
the middle reaches basin, due to (he urbanization of the area, retarding area is also
- disappearing in the same manner with that in Tangerang. '

The Bekasi river does not have flood embankment in the upstream reaches but has flood
embankment in the downstream reaches. -

Just in the midst of Bekasi city; Bekasi barrage on the Bekasi river is located for _irfigalion

and municipal water supply purpose. This barrage was constructed to convey water from

Jatiluhur reservoir further to the west through the Bekasi river. The design discharge of 590
m*/s can go through the barrage safely. Dug to its opetation, some flooding problems in the

upstream reaches might have occurred.
CBI. floodway was constructed in 1985 to protect the downstream area of these rivers. |

(2} Future Sittihlion B

Except the downslream basm the wu:lc area of thc basin is esl:mated to be urbamzcd in fulun,

This includes the urban dcvclopmcnt of Jonggol arca with the scale of roughiy about the half

of present DKI Jakarta on the west of Bogor c:ty But more than half of the area will be .

located outside of Jabotabck area. -
(3)‘ Area and Stretchcs to be Protected
Area to be proigctcd is along the folldwingst_rclchcs_which will partly be urban area and
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“partly the ageicultural land.

- CBL Floodwiay (estuary - confluence with Cisadang river)

- - Bekasi river (confluence with CBI, - cross section No. BKS-18)

- Cisadang river (conﬂuencc with CBL - i, Jakarta-Cik_arahg)

River improvement of followmg river stretches is not CO!]S!dC!‘Ed to'be neccssar)' since the
present carrying capacity of thosc rivers are blgger than the design discharge. '

- ) CBL F Ioodwqy {the upslr:,am reaches bCfGl‘b jommg of the Cisadang rwer)
- Bekasi river (cross section No. BKS-18 Bekasx bwmgc) '

¢ - Cikarang river

- " Cilemahabang river

‘ The Cl!emahabang river has becn bemg improved by Jatiluhur Irri gation I¥ \iLnSlOll Pro;eci as
: one of the dramage channels of the averall 1rr1gat|0n systein in this area, :

Along Ihe‘Bekasi river; thc upstréam reachcs from Bckasi barrage is lrcatcd as river arca to

~ preserve flood retarding funclion. In this area, local inundation along the natrow valley
* plain will be greatly diminished after the barrage is replaced with siphon and accordmgly the

backwaler problem is solved the rep1acement is proposcd by JWRMS.

(4) Conccivablc Measurcs '

There is no appropriate dam site and existing reta_'rdiﬁg area is disappearing due (o the present

urbanization. . Accordingly the conceivable measures are the river improvement works.

FOR Alternatives
' Accordingly river improvement is the only one oplion for flood contro! of this river system.

-As to the river planning of the CBL Floodway, the existing plan of the by Jatiluhur Trrigation

Extension Project is introduced as much as possible.

Excavation work is'required in large quantities in the downstream reaches of CBL. Floodway
after joining of the Bekasi river as shown in Tigure 4.11, cven though the design river bed is

set l m lngher than thal of lhe EXlStlllg or:gmal plan,
4.3 ‘Evaluatlor‘; of Alternatives .

~ 4.3.1 Criteria

Economic evaluation of selected alternatives is conducted in ANNEX 1 (Socio-economy and -

“Economic Lvaluation). " Here the overall evaluation of the selected altematives is conducted

in this sub-section. The view points for overall evaluation hcrc considered are the

39



“foltowing:

1) economic internal rate of return (EIRR)
2) project cost ‘
© 3) city and rural development plans _
" 4) land acquisition and house compensation
- 5) waler resources development plans ' _,_ . .
~'6) environmental aspects ' S ‘ . 8
- 7} socia-gconoinic aspects ' S o :

4.3.2° Evaluation -

ln constdcrallon of the above criteria, overall evaluahon among the a‘llemahvcs is conduclcd ‘
as shown in T'\blc 4 5 : '

Tor the river systems of the Cidurian, Cimanceuri, Cirarab, Cisadane, and CB[ the studied
alternative of each system is river improvement scheme in due consideration of the situation
of cach river. Accordingly lhe cvaluahon of the alternalives of the foliowmg river systems
:arc discussed here. e P

t ) Cengkareng Fldodway system
2} Westenit Banjir Canal system
3) Eastern Banjir Canal system

W,

'(l) Cengkareng Floodway system

As discussed in the sub-section of 4.2, the following alternatives ar¢ selected for cconeniic
cvaluation '

1) CKR-! s river 1mpro»cmenl only
2) CKR-3 s river improvement + Angke floodway to thc Cisadane

The EIRRs of the these alternalives of CKR-I and CKR-3 arc as follows:

CKR-1 42.9%
CKR-3 13.7%

{2) Woestern Banjir Canal system : | . e | @%

As discussed in the sub- su:hon of 4.2, thc followmg altcmatwcs are selected for cconomlc
evajuation : '

1) \‘{’BC-] : river improvement only .
2y WBC-3 . i rriver mlprovemem + Ciliwung floodway to the Cisadane

Sitice the WBC-3 should include the river improvement (CSD-1") of the downstream reaches
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‘of the Cisadane river so as to convey not only Ihc design dlschargc of thc Cisadane river but
also that of Ciliwung Floodway safely, the comparison of the EIRRs of the alternatives of

WBC-1 and WBC-3 ar¢ conducted with the cost and benefit of thc river improvement of the
Cisadane river as follows:

WBC-1 + CSD-1 22.5%
WBC-3 + CSD-1’ 154 %

Though WBC-1 + CSD-1 has ahigh BIRR; the land acquisition and house compensation cost
of the alternative is about 1.4 times of that of WBC- 3 +CSD-1". This means that so many’
pcop!c should be relocated for the project since the arca is located in the so dcnscly popuhted

-+ area. ' This leads lo the prachcal dlfnculhcs of prO_]BCl nn]ﬁcnmnlahon

On the other hand, WBC-3 + CSD-1° docs not need so much hnd acquisition comparcd with
WRBC-1+ CSD-1 even it still needs substantial land acquisition. - ln_ addiuo_n,_thc EIRR of

" WBC-3 + CSD-1” still has a rather high ElRR.

Accordingly the WBC-3 + CSD-1 should be adopted as the ﬂood control master plan of the
river syslem

' (%) Eastcm Balljll’ Canalsystcm

As dlscusscd in the sub-section of 4.2, the following alternatives are selected for econemic
evaluation :

DHEBC-1-1 box cﬁlvcrt scheme

2)EBC-1-2  © ": PC-sheet pile revetment scheme

- 3YEBC-1-3 - 7 open channel scheine
T hé EIRRs of these sch‘g:mes are as follows:

“EBC-1-1 79% -

EBC-1-2 18.6 %

'EBC-I-’?-' ' 27.4 %

The EBC-1-3 needs the least cost compared with others, and has a high EIRR, hut needs the

'hlghest land valusmon and housc compwsahon cost.

On thc other hand, I'DC 1 2 has less land acquisition and house compensallon cost. And the
scheme has rather hlgh EIRR. " The fotal cost of civil:works and land acqmsumn and house

' compcnsauon cost is neasly lhe same with thal of the £ BC I-1.

*“The EBC-1-3 needs a very high civil w orks cost and then hias the \cry low EIRR, though the
- land acquisition and house compensation cost is the mmmmm :

In consideration of these, the EBC-1-2 should be adopted as the optimum plau of Réod
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© control master plan for this river system.
- 4.4 - Proposed Master Plan .

As the flood control master plan in Jabotabek area, for the target year of 2025, the features of
proposed stretch of flood control master plan is shown in Table 4.6.

The design discharge di"sl‘ribulion of the proposed flood control master plan is shown in
lxgurc4 10. - :

The proposcd design dlschargc dlslnbuuon is' somewhat different from that of the exlsimg_

one in some river systems because of the difference of the methodology of rainfalt and run oﬂ
= 'mal) ses and the dlﬂermcc of the’ assumpuon of futare land use condnmn and so on.

Accordin’g to the resull of the initial environmenal cxamina'tioh '(!lili), negative impact (o
environment resulting from the implementation of the project might be limited. - Those are
the lemporary ones such as noise, vibration, and the increase of suspended solid in river water
~ duic to river excavation and dredging during construction period.

It.is evalvated that the implementation of each project will decrease the flooding and -

inundation in the objective arca and contribute to the improvement of environment stich as
betterment of public welfare, enhancement of land use, etc. in addition to the dnrcct protection
of human life and propertics.

4.4.1 Structural Measures

The ircorporated structural measures iit the flood control master plan for Jabotabek area are
also schematically shown together with the design discharge distribution in Figure 4.10.

The longitudinal profiles and the standard cross-sections of the objective reaches of the river
improvement works of the objective rivers are shown in Figure 4.11  Dimension of

longitudinal profiles and standard cross sections are showa in Tables 4.7 and 4.8,

Other than the conventional river channel lmproxcmcnt works, lhe following works are
mcoxporatcd

‘Cengkareng F_Ioodu'ay.Sysrem

Angke ﬂood\\ay o - :
about 4 km long at arouind the boundary of Tangerang and Serpong

Wesiern Bmzjir Canai Sysrem
Cnhwung floodw. ay

about 1 km long at the upslruam side of Bogor city
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4.4.2  Non-Structural h'leasul'éS .

(1) Watershed Managemerit

Flood control can not be achieved only by the structural method.  The basic pomt of non-
structural method for flood contiol should be the watershed management.

 The Fiver consists of water and- soil. - Both are ‘supplied from the watérsh_ed of the river.
** Countermeasures in only the downstream reaches, therefore, are not enough for flood control.
If the watersheds are indiscriminately 'developed in different to the situationin' the
' downstream area, then the flood peak will increase unexpcc{cdl) ‘and the sediment supply o
the river will i mcuasc so much and then the river-bed will be elevated SO much.  The both

will surely result i a serious flooding in the downsiream basm and then scrlous flood damage
maybe including the loss of human llVCS

Accord‘ing'ly' the presc'rvalic)n of {he' soil conservation and flood retention functions in upper
watershed is the essential pait of the non-structiral flood control.  Like in the medical field,
prevention against becoming sick is much more important than coring after becoming sick. . -

" The ranoff analysis in the basin is conducted in the present study.  Fven the data whilized for

the runofT analysis in the present study is very much limited, future runoff in the basin is
estimated to increase so much due to its urbanization in the upstreaiii basins. IPor example,

“the basin of the Cengkareng Floodway system is estimated to have been urbanized by 28 % of

the whole basin at present. . But future urbanization in 2025 is estimated to be about 88 % of
the whole basin. - Accordingly the flood peak is estimated to increase from 240 m¥/s from the
present stage to 620 m’/s in future stage due to its urbanization.

“This includcs'thc pfese'r\*‘alion of forest, paddy;ﬁeld, lake and pond (Situ-sitw), and then

regulation of land development in the basin. ~All these will contribute to the preservation of
the flood retenuon funcuon in the basin and soil conservation,

As a matter of fact, sabo works as structural method in the basin is also an important aspect of
watershed management from the view point of flood control.

: (2) Flbdd Plain Management

- F lood phm management hcm comprlses that in the mlddle reachcs and 1he low-lying arca in
the dowastream basin. : o :

' }lﬁddle Redches

ln the middle reaches, an lmporhnt aspect is s land r»gulallon to prnsem, the ﬂood retarding
function in the basin. Not only the: vailey plain in middle hilly reaches of rivers in
Jabotabek area, but also the lakes and ponds (Situ-situ) scattered i in the area play an important
rolé for flood retarding function. This also conmbutes so much to suppress the increase of
flood peak in the downstream reaches.
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‘The arca that is presently functioning as the retarding basin of rivers should not be developed

as residential or commercial area.  The authorities responsible to flood control should define

the flood retarding arca for cach river and with the coordination with the local government,
land use development should de regulated.

This management alse includes the rtgulallon of land filling in the basin.. This land filling

activity can be found everywhere in Jahotabck arca.. This also gradually diminishes the .

'renrdmg funcuon in thc basm
Low- Iymg Area

I the low- l) ing area; ﬂood forecaslmg and ﬂood prooﬁng arc the major: non- stmctural
method for flood contml -

&)] rPublic lnfor_malion and Education

Public mformatlon and educallon compnses lhc aSpCClS of ﬂood prwemmn and lhat of ﬂood
damage mltlgalton -

Flood Pre\.-'em_f'p}q

Activity of public information and education for people not to construct iflegal facilitics
inside the river area, and not to dump garbage to !he nvcr arca This should be conducted by
the following methods: . - - :

- to hold forum .
- to hold ceremony or concert (o Iove rivers

- to make campaign through mass- mcdta espccaally by popular people like a ﬁlm star or
mgcr 3

" Flood Damage Mitigation

Activity of public information and education to mitigate the flood damagc as much as
possible since the flood of rivers as natural phenomena may sometimes exceeds the design’

discharge that is always limited ta certain scale due to socio-economic situation of the areq,

- and because the flood control facilities planned can not be constructed all at once due to the

limitation of the government budget. Usually completlon of lhe flood control facrhllcs '

ticeds a long time.
‘This c’ompriscs lhc following:
- pr‘.pamlmn of ﬂood risk map

- eslablishinent of flood warmng board to show the past maximum inundation water level
in the area
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8C) Related Agencies

There are many related agencies 1o non-structural measures such as ministry of public works,

ministry of forest, ministry of mdustry ministry of agncullurc ministry of education and

culture and mlmslry of pcoplc s welfare.

45 Sclechon ofPrmuty [’ro;ects |

5 l Crllcria

_ :C‘nteria to select prmnty pro;ects whldl are lo be taken’ up for lhc fhaSlbl]li) sludy are as
' ifollows e : Ci .

1) Fconomic internal rate of return (EIRR) is high. -
-2) Project cost is within the moderate aihount,
-3) Beneficiaries are many.
4) The project is urgently needed techmcqlly and socially.
5) Implementation of the project is easy with less social and environmental issues.

4.5.2 Ot'ei'ﬁll Evaluation

The master plan projecis for the river systems of thc Western Banjir Canal and the Cisadane

_ river are evaluated to be economlcally highly feasible and socially strongly required, and are

given the highest priority as shown in Table’ 4. 9. Accordingly, the folfomng projects are

- selected as the priority prajects for the feasibility study.

1. Improvement of the Western Béiijir Canal (Estuary - Manggarai Barrage, =17 km)
2. Improvement of the Cisadanc River (Estuary - Pasar Baru Barrage, 1=21 ki)

3. Cdnéir‘u'ction of the;Cil_iwxmg Floodway -

The economic wablhty (x IRR) of the project is estimated to be 15.4 %. This value of EIRR
is not the highest one among those of the other schemes of proposed flood control master
plan in Jabotabek arca.  But the project arca is located in the center of DK Jakarta where the
pohucal and economic centers of lndoncqra are localcd T he project benefits not counted in

‘monetary lerm should be so high.

.chdes this scheme is socially- urgemly needed since the flooding in January. 6 to 8, 1996

brought about a serious flood damage to the central part of DKI Jakarta even though the flood
embankmem of the Westem Banjlr Canal did not tolally collapsed

‘Since this scheme inc'ludcs the floodway: from the‘ Ciliwung to Clsadanc’rivers; the river

improvement of the downstream reaches of the Cisadanc river should be included.

This will be also highly beneficial to surcoundings of the north-western arca of the Sockamo-
Hatta Intemational Airport. Since the benefits counted in monetary term do not include the
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cnhanccmcm benefit due to the dcve!opmem of coastal arca between the estuary of the
C:sadanc and the river-mouth oflhc Lower Angke by KAPUI\NAGA Project.

Following the selected projects, the projects for the river systems of the proposed Easter

~ Banjir Canat and the Cengkareng ﬂoodway ar¢ evaluated to be high priority projects from the

same viewpoint,
46 Review of Design Discharge Disl'ri'hulioln

4.6.1  Western Banjir Canal |

- Design discharge distribution of the Western Bﬁnjir Canal is proposed baséd on the design’

discharge distribution between the Ciliwung river and the Ciliwung drain {old Ciliwung river)
as shown in Figure 4.10.  The design discharge distribution from the Citiwung river fo the
Ciliwung drain_was onice determined 1o be 75 m*/s in the master plan formulated in 1973.

This demgn dmcharge distribution to the C;llwung drain was once succecdcd in the pruscnl
study on lhc ﬂood control mastu plan i in JABOTABLK

But in c()midcration of the surrounding silu'ation of the 'Ciliwung drain, review of this design -

discharge to the Ciliwung drain has been conduicted aiming at dncn.asmg the dlscharge to the
Ctli\umg drain.

Decrca'smg the design discharge to the Ciliwung drain directly leads to the increase of design
discharge to the Western Banjir Canal. But since the Western Banjir Canal is located in the
very densely populated area of DKI Jakarta, widening of the river for.increasing the carrying

capacity of the river should be avoided as much as possible.  The river improvement of the -

Wcslcm Banjir Canal should be planncd in the present right of way in prmmplc

In consideration of the above, the review of des;gu dlscharge dismbuhon of the Clhwung -

drain has been conducted.  The conclusion is that the design discharge distribution of the
Ciliwung drain from the Cllawung river can be decreased from 75 m’s to SO mYs.  On this

condition, new design discharge dlslnbuuon of the Western Banjir Canal is calcuhted and is
shown in hgurc 4.12.

The conccpl of the design discharge dlslnbuhon under 100- year ﬂood cvnn!s can bc modiﬁcd
as shown in Table 4.10. -

4.6.2  Cisadanc River

In the flood control master plan of the Cisadane river, the désign discharge of the Cisadane
iver in the downstream reaches is proposed to be 1900 m/s. * This is calculated based on the
‘concept that the ﬂood diversion (600 ‘mfs, geturn period of 100 years) from the Ciliwung
river to the Cisadane river and flood diversion (115 m'/s, return period of 50 years) from the
Angke river to the Cisadane river oceur simultaneously with the flood occurrence in the
Cisadane river with the retur period of 50 years {refer o Figure 4.13).
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“The occurrence probabilitj' of this situation inight be very small.  If the probability could be

estimated to be very small, the design discharge distribution of the Cisadanc 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 issuc with authoritics concerned, it is concluded that this design

: discharge 'of 1,900 m*s should bé adopted in order ta ensure the maximum ‘safety level of the
f Cisadane river against the arhﬁcna1 ﬂood dwemon from the (Allwung and the- Angkc
~ floodways. ' ‘ : -

4.7 Chamlcl Conditions for Rcc_lamaﬁofn

471 Introduction

- Sea coast reclamation plans are now underway One is a feclamation plan along the sea.

coast of DKI Jakarta, so called PANTURA. ‘The other is a reclamation plan along the sca

* 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 estuary of the Western

Banjir Canal to around the estuary of the Cirarab river. - The reclamatlon width towards the
sea will be 2.5 km in average.

Here study results are presented on the conditions of the channels to be prepared in tllé

reclaimed area as the continuation 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
o inthe ﬂood control master plan in JABO I‘ABFK

472 _ The Cisadanc River-

Though the mangrove forest around the estuary of the Cisadane river will be kept as it is now
by the plan, the necessary conditions of the channel as the extension of the Cisadane river o
be prepated in the reclamation area are discussed here.

.(i) Basic I*ea(urcs of the Cisadane River at the Estuary in the Master Plan

| Smcc the Cisadane river is planned | to be improved in the reaches slartmg fram the point 1.8

kni upsireain from the present csiuary, the following channcl conditions of the Cisadasie river
at that slartmg pomt in the Masler Plan are taken mto conxslderallon (refer to succccdmg

' Secuon S 4)

- ‘I) Design Scale o - 1 50-year rolum period
2) Design Discharge -2 1900 m¥/s
3) High water level : :3.71m
4) River-bed clevation :-4.93m

5) Width of low-water channe! 194 m
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(2) Basic Assumptions of the Channel in thc Reclaimed Are:a '

Channel conditions in the ruchlmed arca ar¢ sludled by using non-uniform formula on the
following assumptions: -

Y lhc channel-bed elevation would be mmmamed as high as the design river-bed elevation at
~ the downstream end of the master plan. _ :
2)The width of low water channel should gradually incrcase towards the new estuary.

© 3)The width of high water channcl should be Ihc same as that at lhe downstrcam cnd of the . .

© - master plan
' '(3) Rc‘sul't of Calculation

.'l he cham\cl in the rcclalmed arcéa as thc extension of the Cisadang river, should have the

width of at least 248 m at the new estuary against the width of 192 m'in thc master plan to

avoud thc vaise of design h:gh water fevel in the master pian
4. 7 3 The Cengkareng F]ood“ ay
§)) Bauc Features of lhe Ccnglmrcng Floodway at lhe Fstuary in the Master Plan G

The following channel conditions of the Ccngkarc.ng F loodway at ihc cstuary in lhe Mastcn
Plan are taken into CO!lSldCI&llOll :

h Dcsign Scale - : 100-year tetum peuod
2) Design Discharge ©510 m/s '

3) High water level :1.20m

1) River-bed clevation 455 me

5) Width of low-water channel :57Tm

(2)Basic Assumplions of the Chanunel in the Reelaimed Area

The same assumptions with those of the case of the Cisadane river are wlilized here.

{3) Resultof Calculalion

The channel in thc reclaimed area as the extension of the Cengkareng Hoadway e.hould have

the width of at least 133 m at the new estuary against the width of 120 m in the master p1an to
avoid the raise of desrgn high water level in the master plan ‘

4.7.4  The Westérn Banjir Canal

(1) 'l}asic Features ofthe Wcsiern Banjir Canal at the Estuai‘y in the Master Plan

The followmg channel condmons of the Westérn Banjir Canal at the estuan; in the Mfisler
- Plan are taken into consndeiallon (refer to succeeding Section 5.3):
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- l") Design Scale | -1 100-year return per.io_d

2) Design Discharge 1500 in¥s
3) High water level :0.85m
4) River-bed elevation - 4 75m

5) Width of low-water channel © 1 33 m

(2)  Basic Assumptions of the _Chanﬁcl in the Rcclﬁimcd Arca

" The same assumptions with those of the case of the Cisadane river are utilized here,

(3) " Result of Calculation

~ The channel in the reclaimed area as the extension of the Western Banjir Canal shduld have
the width of low water channel of at least 147 m at the new estuary against the width of 100

m in the master plan to avoid the raisc of the design high water level in the master plan.
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