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PREFACE

fn response to a request from the Goverament of the Repubtic of Indonesia, the Government
of Japan decided to conduct a master plan and feasibility study on Comprehensive River

Water Management ‘in JABOTABEK and entrusted the study to the Japan International

3 Cooperauon Agency 8] (CA)

JICA sent to Indonesm a sludy team headed by Mr. Toshlkatsu lman of ‘\!IKKF\I

'Consultants Inc. and composed of members from NIKKEN Consultants Inc and Nlppon '
'Koei Co.; Ltd., three times between July 1995 and March 1997. '

The team held dlscussmns with the officials concemed of the Govermnent of Indonesta, and

_conducted field surveys at the study area. After the team returned to Japan, further studies

~were made dnd the present report was prepared.

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

of friendly relations between our two countries.

I wish to express my sincere appreciatiOn to the officials concerned of the Government of

- the Republic of Indoniesia for their close cooperation extended to the team.

March 1997

Kimio Fujita
- President

Japan International Cooperation Agency
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: March 1997 .
Mr. Kimio Fujita

" President

Japan International Cooperation _Agcncy
Tokyo, Japan

Dear Mr. Fujila,

- Letter Of'[_'ransmill:al'

We are pleased fo submil to you the master plan and feasﬂalhly ryporl on'the Study on -
Comprehenswe River Water Managemcnt Plan in JABOTABEK in the Republic of
Indonesia. The report contains the advice and suggestions of the authosities concerned of

‘the Government of Japan and your Agency as well ‘as the formulation of flood control
- master plan and urgent flood control project. Also included are comments made by the
‘Ministry of Public Works of the Government of Indonesia during techmcal discussions on

the draft report whlch were held in Jakarta.

“This report presents a scheme of flood control in the basins of the river systems of the =~

Western Banjir Canal and the Cisadane river as the urgent flood contro! project to mitigate

flood damage in DKI Jakarta and the suburbs in Kabupaten Tangerang. The project is

proved to be technically viable, cconomically feasible, socially acceptable, and
environmentally sound. After completion of the project, not only the direct damage to
properties duc to flood, but also indirect damage to potitical, administrative, economic, and
social activities in the metropolis of Indonesia will be greatly decreased.

In view of the urgency of flood control in' DKI Jakarta and the suburbs, and the need for
socio-economic development of Indonesia as a whole, we recommend that the Government
of Indonesia implement this Project as a top priority.

We wish to take this opportunity to express ovr gratitude to your Agency, the Ministry of”
Foreign Affairs, and the Ministty of Construction. - We also wish to express our deep
gratitude to the Ministry of Public Works and other authorities concerned of the
Government of Indonesia for the close cooperation and assistance exteaded to us during our
investigations and study. '

Very tru]y yours

Toshikatsu lmat
- Team Leader
* The Study on :
Comprehensive River Water :
Management Plan in JABOTABEK
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THE REPUBLIC OF INDONESIA

: T[ll4 STUDY 0‘\'
COMPREHENSIVE RIVER WATER MANAGEMENT PLAN
IN JAROTABEK

SUMMARY

I.  FLOOD CONTROL MASTER PLAN
1.1 Framework

1) Study Area: (6,070 knv’; JABOTABEK ar¢a including Jakarta metropolis, Bogor,
" Tangerang and Bekasi)
2) Targel Year : 2025
3) Beneficiaty Area : 1,620 km’
4) Beneficiaty Population
1995 : 6.5 million people
2025 : 11.3 million people
5) Land Use : commercial, industry, residential and agricultural arca, and mountains and
forests (Jakarta metropolis and the suburbs)
6) Indusirics : center of administration, commerce, indusiry, agriculture and fisherics

1.2 Qudine of Project
() Structural Measures

1) Cidurian rivee system (25-year design scale)
a) river improvement of downstream reaches,
b) project cost = Rp. 227 billion (¥ 10.0 billion, pro;ecl:mplcmuu'umn 2017 - 2023)

2) Cimanceuri river system (25-year design scale)
a) river improvement of downstream reaches,
b) project cost = Rp. 108 billion (¥ 4.9 million, project implementation : 2020 - 2025)

3) Cirarab river system (25-year design scale)
a) river improvement of downstream reaches,
b) project cost = Rp. 27 billion (¥ 1.2 billion, project implementation : 2012 - 2016)

4) Cengkareng Floodway system {100-year design scale)

“a) 1) river improvement of the Cengkareng floodway, ii) downstream reaches of the
Angke and Pesanggrahan rivers, and the Mookervaart canal, and iil) construction of
the Angke Roodway from the Angke to the Cisadane rivers

b) project cost = Rp. 858 billion (¥ 37.8 billion, project implementation : 2011 - 2025)

S) - Westem B'i!l_]ll‘ Cfmal (100- year demgn scalc) & Cisadane River system (58-year design
: scale)



‘@) i) river improvement of the Western Banjlr Canal, ii) downslream reaches of lhc
Cisadane river, and iii) construction of the Cihwung ﬂoodway from the Ciliwung to
the Cisadane river

b) project cost = Rp. 767 billion (Y 33.8 billion, project 1mplcmcnlatlon 1997 - 201 l)

6) Lastern Banjir Canal System (100-ycar design scale)
a) i) construction of the Eastern Banjir Canal, i) river improvement of downstream
réaches of the Cipinang, Sunter, Jatikramat, Buaran and (al\ung rivers '
b) project cost = Rp. 1,931 billion (¥ 85.1 billion, project implementation: 2003 - 201?)

7y CBL Floodway sy:,tcm (50-) car design scale)

a) river improvement of downsln,am reaches of CBIL ﬂoodway, Bckas: and Clsadang

rivers _
b) project cost = Rp. 220 billion (¥ 9.7 billion, project implementation ; 2013 - 2019)

The total project cost is estimted at Rp. 4,138 billion (¥ 182 billion).
() Non-structural Measures

1) watershed management,

2) floed plain management by ttood risk map,

3) preparation of flood forccasting and warning system,
4) establishment of institutions and organization, and
5) social and school education on flood control

The overall features of the flood control master plan are shown in Table S1.
1.3 Evaluation

The flood control master plan of cach river system and the priority are evaluated as shown in
Table S1 not only froin the economic feasibility by economic internal rate of return (EIRR)

but also from comprehensive viewpoint such as social background, technical aspect, project
cost, environmenl, cte.

The master plan projects for the river systems of the Western Banjir Canal and the Cisadane
river are evaluated to be cconomically highly feasible and socially strongly required, and are
given the highest priority.  Following those projects, the projects for the river systems of the
proposed Fastérn Banjir Canal and the Cengkareng floodway are evaluated to be high priority
projects from the same viewpoint,

According to the result of initial environmental examination, negative impact to environnient
resulting from the implementation of the project might be limited.  Those arc the temporary
ones such as noise, vibration, and the increase of suspended sohd in river water due to river
cxcavation and dredging during construction period,

1t is cvaluated that the implementation of each project will decrease the flooding and
inundation in the objective area and contribute to the improvement of envirommnent such as



betterment of public welfare, cn_h'aﬁcc_mcm of land use, etc. in addition to thie direct protection
of human life and properties. - ' ‘ -

1.4 Selection of Priority Projects

- As evaluated in Table S1, the river improvement of the Western Banjir Canal and the

Cisadane river systems are selected as the priority projects.

. FEASIBILITY STUDY OF PRIORITY PROJECTS

S 2.1 Framework

1) ' Beneficiary Area : 230 kn’
2) - Beneficiary Population
' 1995 : 1.29 imillion people
- 2025 : 1.86 million people _
3} Land Usc : commereial, industry, residential and agricultural areas (Jakarta metropolis
- and the suburbs)
4} Tndustries : center of adininistration, commerce, finance ,industries, agricullure,
education, agriculture and fisheries

22 Optimum Scale for Urgent Flood Contvol Project (Ist Stiage Project)

fmptementation of the priority projects selected forn the master plan study needs a big
amount of project cost.  Accordingly, effective stepwise implementation of the projects is
required. Comparison of scveral safety degree alternatives is studied for the optimn scale
of urgent flood control project here.  As a result, the urgent flood contral project to be
implemented immediately as 1st slage project and the optimum scale are proposed to be as
follows: '

1} River improvement of the Western Banjir Canal
(design discharge of 100-year design scale, which is the same as that of the master plan)
2} River improvement of the Cisadane river
(25-year design scale; 50-year design scale is adopted in the master plan)
3) Construction of Ciliwung floodway (2 tunnels : capacity of 600 m’/s, temporarily design
discharge is 300 m’/s)

As for the construction of the Ciliwung floodway among the above scheme, the two tunels
proposed in the master plan are to be constructed in advance during the stage of the urgent
flood control project.  The design discharge to the two tunnels is proposed temporarily to be
300 ms in accordance with the river improvement of the Cisadane river in downstream
reaches with 25-year design scale. -

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

- the silrrdu‘ndi_ng residents and the others to be accompanied by future additional works.

3



23 Ouitline of Urgent Flo_od Conlrol Projeé’t (Ist Stagé Project)
(1) Structural Mcasures

1} River improvement works of the Western Banjir Canal  : 16.9 km

2)  River nprovement works of the Cisadane river :15.0km
3)  Construction of thic Ciliwung Floodway

" {a) Total length : 1,040 m 8

- {b) Inner diameter - :80m

(¢} Length of tunnel 1913 m _ | o
{d) Discharge capacity  : 600 m¥s; 300 m®s per 1 channel

(2} Non-structural Mceasures
Istablishment of flood warning system along the Ciliwung and the Cisadane rivers.
(3 Project Cost
The total financial project cost for the urgent flood control project (1st stage projecl)' is
estimated as follows:
1) Foreign currency : Rp. 534,178 million (¥ 23,532 million) _
2)  Local currency : Rp. 560,966 ntillion @
Total costis Rp. 1,095 billion (Y 48,244 million).
lere operation and maintenance cost and replacement cost of equipment such as gate leaves
during the project life arc estimated at Rp. 2,384 million per year and Rp. 2,542 million
respeclively.
2.4 Evatuation
Economic internal rate of return (EIRR) of the urgent flood control project {1st stage project)
is estimated at 13.1 %.
The project would greatly contribute to the prosperity of social and cconomic activitics and
tie people’s welfare in Jakarta metropolis as the center of the political and socio-economic
activities in Indonesia. &

The project would cause some cnvironmental negative impacts especially during -the
construction slage.  Accordingly the monitoring organization foi the environmental aspeet
would need to be organized to decrease the impact as much as possible.

2.8 Implemeatation Plan



]

The urgent. flood control project (1st stage project) is proposed to bc implemented stepwise as
follows: ' : S :
1) Ist phase (scheduled year : detailed design 1997 - 1998., conslm.ction 2000 - 2'0'03)

(a) river improvement of the Cisadane river

- (b} construction of the Ciliwung floodway

2) 2nd phase (scheduled year : detailed design 2002 - 2003, construction 2004 - 2008)
(@) river improvement of the Western Banjir Canal

26  2nd Stage Project

“The supplemental works for the master 'pl'an level after completion of the urgent flood control
project (Ist stage project) is called as 2nd stage project. The succeeding supplemental

works consist of the river improvement of the Cisadane river for upgrading of safety level
from 25-ye¢ar to 50-ycar design scale.

The 2nd stage project is desirable to be implemented soon after completion of the 1st stage
project as follows:

1} river improvement of the Cisadane river for 50-year design scale
(scheduled year : detailed design 2007 - 2008, construction 2010 - 2011)

Here, the whole project cost and EIRR including the st and 2nd stage projects are estimated
at RP. 1,169 billion (¥ 51,503 million) and 13.2 % respectively, :

KN RECOMMENDATION
In view of the scrious direct and indirect damages and confusion due to the big Nooding in

January and February 1996 in DKI Jakatta, it is proposed that the urgent flood control project
be implemented very soon as an urgent scheme.
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I INTRODUCTION - - - :
1.1 Introduction

The study area that cxtends to the City of Jakarta and its surrounding arca, covering 6,070

kim’ as shown in Figures 1 to 3, is situated on the plain formed by numerous rivers ori rinated
. p

at rainy mountains. The plain is vulnerable to floeding and the (ily oi Jakarta and |L:>

3 surroundmg area have been suﬂermg from ﬂoodmg damages

~ During last few decades, lhe area has expericnccd contiuous increase in popuhuon and

cconomie activities resulting in a chronic deﬁuency of infrastructure mcludmg flood contiol .
works. The remarkable activation of economic development in the area created a strong

“demand of lands for industrial, commeicial and residential purposes causmg intensification
“and expansion of urbanization. - As a result, the followmg problcms related to river water_
have arisén in the arca; : : : o

1) Potential damage of flooding h’iS increased over the area;
2) Land acquisition in the urbanized area has become so difficult that part of the master plan
formutated in 1973 may not be implemented without modification; '
3} Pollution of water in rivers and drains has steadily advanced, and ai increased suppl)F of .
-+ flushing water is nceded especmlly during dry season; and .~
4) Demand of numlcnpat and industrial waler is rapidly increasing and is also spreading
over the area. : :

- With this background the Govemmem of Indonesia requested the Government of Japan to

undertake lhlS Sludy on Comprehcnswe River Water Management Plan in JABOTABEK.

The Scope of Work for lhe Study on Comprchensive River Water Management Plan in
JABOTABEK was agreed -upon between Directorate General of Water Resources
Development, Mmlslry of . Public Works, the Govcmment of Indoncsia and Japan
International Cooperation Agency (hereinafter uferred to as JICA) of the Government of
Japan on February 2, 1995. i

1.2 Objcc(ivcs of the Sflldy

The objectives of the Slucly are to formulate a master plan for flood control as'a part of the

© comprehensive river water management plan in JABOTABEK and to conduct a fm:,lblill)

study for priority pl’Q]CClS °clected from the fload con(rol master plan,

: 1.3 Sindy Aroa

| lhe study area covers DKI Jakarta and 3 districts of Tangerang, Bogor and Bekasi oi‘ the.

West Java province, namely the river basins between those of Cikarang and Cidurian rivers
which is about 6,070 km? wide as shown in Figure 1. The area is called as JABOTABEK
area, '



1.4 Tavget Year

llle targel year of the study is set up to be 2025 that couwponds to the target )car of
JABOT ABLK Water Resources Managemcnt Study (JWRMS) in 1994

2 BACKGROUND
2 Sdcio-Fconom)f

) National De\elopment Plan :

ic Gm emmem of lndones:a set a targel of an annual economic gromh rate of 3.4 % for the .
agricultural sector, 9.4 % for the industrial seclor, 6.0% for other sectors and 6.2 % in total in

* jts sixth National Development Plan {1994-1998). - The plan also aims {o increase per capita
"mmtal income o more than US$ 1 000 ’ ' ’

: (2) ‘Gross Domesilc Products (GI)P)

Gross domeslic product (GDP) in 1993 was Rp. 302 018 bllhon (apprownately US$ 144
billion) and GDP per capita in 1993 was Rp. 1,609, 997 (approximately US$ 770). * Annual
growth rates of GDP since 1989 were high from 6.5 % to 7.2 % on 1983 constant price basis.
GDP per capita is also increasing with annual growth rate from 4.7 % 1o 52% n the santc
petiod.

3) Ad minislréliv.e Unit, Population, and RGDP of the Siudy Area

Administrative units, population, and lhe gross rgglonal domestic products in the objcchv
area ar¢ smmarized below: -

Administrative Unit |~ Area Population | RGDP in'1993
(km?) in 1990 (Rp. billion)

DKI Jakarta 661 8,227,746 50,999

Kab. Bogor 2,770] 3,738,868 4814

Kodya Bogor 20 4| 544

Kab. Tangerang 1,301 2,764,988 1,980

| KodyaTangerang | | | 7 2258

| Kab. Bekasi —t401] 210439 7 4359

(4) Present Land Use

Urbammhon in .IABOTABI K area is rapldly progn.ssmg Urban area in jABO] "ABL K
arca as of 1995 is shown bc!ow Present overall land use as of 1995 is shown in Fi igurc 4.

G



" Disteict | Whole Area (km?) | Urbanized Area (km?) | Ratio of Urbanized Arca (%)
DK Jakarta 661 . 182 - : : " 5%
Tangerang 1,301 148 . i

Dekasi L401 L T 3
Rogor 27192 88 3

22 : 'l‘opography and Geology

(1) ’l op ography

"I he Siudy Area can be dlwded geomorphologlcally into four zones: mounhmous arLa hl“) -
. aréa, valley plain arca and coastal plam area. T

‘Mountainous area abow the 150 m contour line is located south of Kab. Bogor and includes

the Iugh volcanoes Salak (2 211 m) and Pangrango (3,019 m).

llnlly area bet“ccn the contour Jines of 150 m and 6 1in spreads out in a wide fan from south to
north. The area has been dissected b} many rivers’ havmg eroded deep and clearly dcimed
valley :

Valley plain area along thc river course in hilly arca has been formed by dissection of rivers;
the boundarics between the hilly area are generally very clear.  This area has relatively flat

' surl’acc and long/nar_row 's}iape; the n'wanderings 'ol‘ rivers have'bccn dcveloped in the area.

‘Alluvial coas!al plam below the 6 m “¢contour line is very ﬂat and swampy - Some old sand

dwies have been distributed running parallel to the coastline. The elevation of inland old

sand dunes arc about 6 m abovc the sea-level corresponding to the hugh sea-level period ol
about 6, 000 years ago. :

{2) Geology

West Java can be divided physiographica_lly and slmc!uraily into four belts (Bemmelen,
1949) exlcndi_ng in the cast-west dircction and from south to north as 1) Southern mountains
of West Java, 2) Bandung zong, 3) Bogor zone, 4) Lowland ptain of Jakarta,

- The geology in the Study Area is composcd of alluvial of the flolocene (mainly in the
* lowland plain), terrace deposit of the Pleistocene {mainly alluvial fan in the Bogor zone and

lowland phm) tufaceous’ sedlmemary rocks of the Pliocene to Miocene (mamly in the Bogor

zone) and southern volcanoes of the Mlocenc
T he geological map of the Siudy Arcais shoWn_ili Figure 5.

23 i\’leteoroldgy and Hydrology



: (l)z Air Temperature

~ Geieral features of the air temperature in the Stady Area is shown below by selecting typic:al
. stations in the area:

I.ocation ' ] Maximum | Mean . | Minimum
Tanjung Priok (coastal plain area) | ~30.3°C 27.0°C 24.5°C
Citeko {mountainous arca) S '25.2°C o] o212°C | 18.9°C'

As seen in the above, there exists distinct dlﬂerencc of air temperature between the coastal

* plain arca and the mountainous area; bul seasonal vanatmns in both areas are nol much
* distinct. - ' :

(2) Rainfall -

Annual rainfall depth is about 1,800 mm in coastal plain, 2,500 mni in hilly area and more
“than 3,500 mm in monnta_inous area in the Study area. - :

Monthly rainfall falls mich in January and December. a’nd'félls less in Junc to Augusi
Monthly rainfall in mountainous arca 1s gcncraﬂy not so less in dry season, but thal in coaslal

- plain area is very less in dry season.
(3) Probable Rainfall

Analyses on annual maximum probable daily arcal rainfall. for the basins of the Ciliwung
rivet including that of the Krukul river and of the Cisadane river, and on anntal maximum
probable daily point rainfall at BMG Jakarta station have been conductcd These probablc
rainfalls for several return permds are summarmed below: -

{Unit: mm}

2-year S-year ' _lG-year_ . 25-year | 50-year 100-ycar

Point Rainfall 98 (ot 135 (oow)| - 160 (loé%) 192 (100%) 215 (100%6)] 238 {100%)

Ciliwung at Ratujaya | 63 esen] 85 6xs)| 99 (61%6)] 116 (a1%) 129 (e0%)| 142 (60%)
(215km?)

Ciliwung al Karet 67  (69%) 86 (83%) 08 (Giw) 114 (s9%) - 125 (s8%) - 137 (%)
(421km?) ' ' B

Cisadane (LA11km?) | 49 o) @ 67 (00w 797 @ow) 94 o] 105 T @] 116 (s

(4) Inflience of Urbanizalion to Flood Runoff

The inﬂucﬁc_e of future urbanization to flood runofY is estimated as follows by using
established flood runoff model.  The future flood runoff peak is esnmated tobe mcreascd by
about 50 % in average with that of the prcsem ' :
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" Probable Flood Peak _ ' R Cdnitsmds L

‘River Systems Design Scale | Present Land Use | Future Land Use bOB/A
_ (year) (1995) <A> (2025) <B> |
Cidurian river | 25 © 380 645 1.70
Cimanceuri river 25 249 | 282 L3
Cisadane river 50 ues | sm LIS
Cengkareng Floodway - . 100 - © 242 _ T 616 : 255
| Western Banjir Canal 100 L 444 602 . 136 .
- | CBL Floodway | 50 Cis21 774 149
(5) Tide

According to the hourly tide record from 1985 to 1995 at Tanjung Priok station and from
1988 to 1994 at Sunda Kelapa station, momhly maximum and minimum sca levels relative to

- monthly mican sea level are as follows

Typical Tide : Tanjung’ Priok Station Sunda Kelapa Station:

Avérage Monthly Maximum Mean Sea Lével + 0.580 m - Mean Sea Lével + 0.620 m
Average Monthly Minimum Mean Sea Level - 0.558 m Mcan Sea Level - 0.556 m

2.4 * Rivers and Related Structures
2.4.1 River Systems

The Study Area can be generally divided into 8 independent river basiins and residual basins
which include urban drainage arca in DKI Jakarta encompassed by the Western and proposed
Liastern Banjir Canals: '

“"Cidurian River Basin (803 km?)
Cimanceuri River Basin (570 kin’)
Cirarab River Basin (161 km?)
Cisadane River Basin (1,411 km’)
Cengkareng Floodway System Basin (459 km?)
Western Banjir Canal System Basini (421 km?)
Proposed Eastern Banjir Canal System Basin (207 ki)
* CBL Floodway System Basin (1,135 km?)
Residual Basins and Urban Drainage Arca in DKI Jakarta (903 km’)

el = e

Total (6,0'70 km?)

lhc presem river Systems in the Study Arca are as schiematically showa in l:guru 6.
Gencral longitudinal proﬁlcs of the rivers are shown inFi :gure 7




242 Related S’tructurés! |
‘(1) " Bridge
Number of .cwcisling' bridges located along the abjective reaches of rivers for flood control in

DKI Jakarta is 232 road bridges and 12 rallway bridges. - The number of bridges by river is
~ as follows: : :

Ri\'erNémc ) I\umberofBrldges ﬁ © River Name o ~ - Number of Bridges ‘
' . Road = Rali\\ay _ ' Road  Railway

‘Mookervaart - 27 R - Sunter e 29 i

Angke . - : 2 . o ‘Bua';an' . : 12 oo

“Pesanggrahan | - ' 1 ‘Cakung : -2 .

Grogot . _ f 29 G Ccﬁgkareng Floodway 13 1

Krukut - '. 28 - 0 Sodetan Grogol 2 .

Citiwung - 35 5 Western Banjir Canal .~ 15~ 3

" Cipinang ) i B ) ' o

w2 12

(2) l’umping SlatiOn

~ Inthe DK Jakarta, elghtecn pumping s'lallons are cxlstmg for the urban drainage purpose. Its

total installed capacity is 121.8 m’/s.- The pumpmg stations under construction are in 4 -
locations and 39.7 m’/s in its tota! capacity. The locations of those pumping stations are @
shown in Figure 8. '

2.4.3 Drainage

(1} Urban Drainage in DKI Jakarta

The whole area of DK] Jakarta is divided into the followmg thruc(?&) regions whlch are further
divided into ten(10) drainage zones:



: Catchiment

Region- Drainage Drainage System
- Zone < Area(bha)
[.. Western Region Zong - § - 1L300 - Cengkareng Floodway
- Zong - 2 - 4,500  Grogol - Sekretaris ~
ii. Central Region Zone - 3 500 Muara Karang
- Zone-4 17,350 Ciliwung - Banjir Caial
Zone - 5 1,900 Pluit '
Zone-6 1,100 5‘ Ciliwung - Gunung Sahari
* L .Eastern Region ~ ~ Zone -7 12,760 © Sentiong - Padeinangan
*  Zone- 8 1,250 . Sunter Utara(Barat)
- Zone -9 12,575 Sunter - Cipina_'ng
Zone - 10 - 8,050

.~ Buaran + Cakung

' Figurc 9 shows the above zones and drainage sySlems

- 2y Urban Dlamagc in JABOTABFK Urban Arca

T augerang and Beka51 cities have no urban drainage sy stems yet bul 'irc palll) prowded with
f llu, isolated local drain chaiiels.

Local water in central area of 'languang city on the right bank of the Cisadane river is

drained ofT towards the Mookervaart canal, local water in langcrang city on the {eft bank of

the Cisadane river is mostly diained off to lhc f)'ibl river.

I.ocal water in the Bekasl city is mostly drainicd off to the Bekasi river of to its tributarics.

2.5 Flooding

(1) Flooding in DKI Jakarta

Many and large areas in-the DKI Jakarta have been suffering from serious flooding and

inundation of long durahon due to various factors.

in Figure 10.

Major in’mida{idn ﬁi(:lo'rs idcntiﬁe’d are sammarized as follows:

The habitual inundation arcas are shown

© {ay Thc area is located in low- lymg arca o in ﬂood plam _
- (b} Insufficient carrying capacily of the rivers and the emstmg dmmag,c system.
~ {e)’ Improvement/Constriiction works are not completed yet.

(d) Backwater cffect of a river on the related drainage canal(s).

(:,) Clogging of canal with soil and/or garbage sediment.

(f} Progrcss of land subsidence by excessivé abslracuon of ground\\ ater

2) Floodmg in Kotanmiadya Tangerang



The- habitual inundation area in Kotamadya Tangerang is shown in Figure 11. The main’

" roasons of the inundation are as follows:

(2) - Drainage of this area toward the Cisadane river is difficult since water level of the

river is always dammed up by the Pasar Baru barrage.
(by Backwater cﬂecl of the Cisadane river to the Sabi river during a flood of the
Cisadane river. ‘

(3) Fluodmg in ’l‘angerang, Bekasi and Bogor Area
“'The major reasons of the inundation'i m these areas are as follows

(@) overflow from rivers; :
(b) madequate land use in vallcy plam a1ong thc river flmcuomng as a naiural
* ‘retarding basin; :
(¢) landside water inundation of Irlbulary due to thc influence of baukwater eﬂeci of
the main stream; ‘ :

(d) ovesflow from local dramage chanuels due fo the msufficient capacmes and

(e) ﬂoadmg caused by the operation and mamlz,nance of i 1rr|ga!10n facilities such as
intake weir, gate and irrigation canal.

Past flooding condmons in Tangerang, Bekasi, and Bogor areas are showi n in Figures 12 to 14
n,spcchvcly

2.6 Water Resources and River Water Qhality '
(1) Surface Watei’ Use
~(a) Water Conveyance System

Water conveyance systems ta supply raw water in JABOT AB] K arca are as sho“n in
Figure 15,

(b) Municipal and Industrial Water Use

The surface water amount taken in for M&I water use from the major rivers in JABO TABEK

area is 28,364 I/s in total.  As for commiercial use, accordmg to JWRMS estimate, lolal
water demands in commercial and service seclors corresponds to about 20 % to 40 % of the
“muntcipal water demands.,

.(c) h'rigation. Water Use

The major irrigation systems in JABOIABI K ar¢a are, Prosuat Prosida-Cisadane, Empang,
Cidurian-Rancasumur, Clcmh and Katulampa systems, and the total irrigation arca as of -

1990 i is 118, 821 ha.



(2) Groundwater Use forr Municipal and lndus(nal Watcr Supply

According to JWRMS, the water amount of li 4 m¥s is abstractcd in DK Jakarta and 15.3
m/s in Botabek area as of 1992. ~ According to the feasibility study on Cisadane River Basin
Development Project, the safe yicld is estimated to be 3.6 mYs in DK Jakarta and 15.3 m¥s
in Botabek area. :

(3) - River Wat'cri_Quality

According to the river watcr quality mvcstlgalton by thie Study Team in OCtobcr 1995, it may
‘be concluded: that the water quality in downstream reaches of the rivers flowing down in-
" Jakarla and Bogor has been deteriorated by intrusion of domesllc and industrial waste water.

(4) L.and Subsulence

'Accordmg o survey results by DKI Jakarm the lowered areas between - 1974/ l9?8 to
199311994 walh a mgmhcant degraded depth of aboul more than 60 cm are as follows

Location - Dilterence bem'een Elevation - Drainage
_ | 3 *from 1974/1978 to 1993/1994 System
H. Daan Mogot in Kee. Jakaria 0.6mto 1.Om ‘Mookervaari canal
Barat ' . S : o S
Jl. Pangeran Jayakaria in Kec. 0.6 mto0.9m Citiwung river

‘Jakarta Posat. . - - .
J1. Perintis Kemerdekaan in Kec. 0.6mtod.7m Sunter river
Jakarta Timur L o '

‘According to the result of the preliminary simulation by JWRMS on the future extent of land
‘subsidence, tand ‘subsidence is predicted to further be progressed till 2025 even if the
groundwater absiraction is stopped in 1995, and lowered depth, currently 50 cav to 100 cm,
will become about 200 em in 2025, Also, If there will be no restriction, lowered depth will
exceed 400 cm.

2.7 River \V:Iltci'. Monitoring System

Present river waler. momlormg syslem for flood control in JABOTABEK area is as shown in
I 1gurc 16

Lstabhshnwm of Superv:sory Comrol and Data Acqmsmon (@CAI)A) System is now
underway for the . . purpose. of ﬂood control ‘in the Cxlnwung - Cisadane ‘River  Basin
I}wdc)plncnt Progccl as shown in Fi 1gun, 17.

2.8 ‘Biological E m-lronment

The nature’ conservation areas in JABOIABLK area are, 1) (Jummg Gede l?an’gr:aiigo
* National Park, 2) Pancaran Mas, 3) Muara Angke, 4) Gunung Halimun, 5) Dungus Iwul, 6)
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* Yani Lapa. The situation of fauna and flora in the major conservation areas is summarized
as follows: o '

© (1)’ Gurung Gede Pangrango Nationat Park
The Gunung Gede Pangrango national park is covered by montane tropical rainforest and is
the undisturbed example of the Java rainforest. Of 450 bird species present in the Java

island, about 250 species inhabit the Park.

: (2) Nattii‘é Reserve Pancaran Ma§

' Nature R‘eSe'rve'Pancaran Mas with an area of 6 ha is l'ocaled' in Dcpok and is inhabited by .
species of birds such as Pynonofus aurigaster, Sturnus contnyaila Oriolus chmensrs and

reptilnn such as Brmgarus cand:dus Phyton sp Dryopins sp, Plyas sp.

(3) Nature Reserve Muara Angke

Nature Reserve Muara Angkc with an area of 154 ha is Iocaled at the oulfall of the Wcstcm |

‘Banjir Canal.  Therg is a'small mangrove area,_remnant of a vegetation which was for merly
common in the nosth coast of the Java island. * About 56 bird species inhabit the arca. -

(4) Nature Reserve Gunung Halimun

‘Nature Reserve Gunung Halimun is an area of 40 ha around the Mt. Halimun in Bogor and is
mainly covered by Castana argentea, Altingia excelsa, Podocarpus imbricatus, Quercus sp,
Nyssa javanica, Schima walichii, Agathis sp, Pinus imerkusii, Sme!ema mahagouy Tec tona

gramdis, elc.

With respect to fauna, the area is mhabnted by lhe Spec1es of fylobates moloch, Pr esb)ns
ayagula, Panthera pardus, Felis pardus, Felis bengm’ensrs Muntiacus mrmrjak ete.

2.9 lostitutions
2.9.1 Related Regulations

(1) Law No. 11 year 1974 on Water Resources

Law No.11 year 1974 on Water Resources is the basic regulation that is lhc cmanallon from

the Constitution 1945, . This Law supulatns provisions pertaining to planning consisting of :
1) water resources managemcnt plan, 2) water rusoun.es plan, 3) water resources devetopment
plan. - : S

(2) Law No. 22 year 1982 on Water Resources Management

~As implementing legislétioh of Law No. 11/1974, Goxl'lemmen't chulation No. 22 year 1982

on Water Resources Management was issued. This Government Regulation contains

10



W Ministry of Public Works

provisions such as: i) principles of public utility, harmony and conservation, 2) one unity of
water resources management arca based on a river territory, 3) development plan on waler
resources to be provided by the Minister of Public Works, 4) the autherity and responsibility
for implementation of coordination of water management by the Mimstcr of Public Works.

:(3) Government Regulation No; 35 0|i Rivers

Government chuhuon No. 35 on Rivers was issued in 1991, also’ as implementing
tegislation of Law No. 11/1974. " This- chulailon supnlatcs provisions on authorll) and

- responsibility of river managcmcnt mcludmg provisions pcrtammg to construction,
demolmon convemon of structures crossmg of standmg in river area. -

: 2.9.2 bRéIat:'cd Agcllcics

: Amhorlly and uspons;blhly “of  water resources: managemem is’ imdcihken b)' the
© Government, and the implementation is conducted by the Minister in Charg,e of water affairs.

The Mlmster in clnrge of water aftair is the Minister of Public Works.
(2) Dircctor General of Water RcSmirces Deveiopme’nt

The managuucnt of water’ 'md waler sources is kept by the Minister of [’ubltc Workb The

~day to day management is uuplcmcnted by Director General of Water Resources

Development.

Directoratc of Planning and Programming is in charge of feasibility study of water resources

'devdoplmnl project and give guidance to nnp!cmentallon agencies in respect of program
_ arrangcmcnt deternination of developrient implementation priority and funding arrangement.
' Directorate of Waler Resources Management and Conservation is in charge of supervision

and guidance on data collection, survey, s siudy, investigation, and master plan formulation.
For construction and supervision, Directorate of Technical Guidance and Directorate of
Implementation Guidance are in charge. '

The mlerrdahonshlp task bel\\een the Project and Directorate General of Water Resources
l)cvclopmcm is liluslrated ina schcmc as seen in Figure 18.

(3 Ciliwun_'g-Cisa(Ianc: River Basin Dcvclopmen_t Pr(_}jcct

Accordingly. lhc Ciliwung-Cisadanc l{wer Basin Devcl()pmcnt Pro;ecl s a dclcgfmd

authority of the Director General of Water Resources Development to conduct the activities -

. pertaining water and water sources manageinent including flsod conlroi m 1hc (_.Ill\\ ung- -

Cisadane River Basin.

(4) Other l’ar(iés

11



Non-structural measures for comprehensive river water management are watershied
“management, establishment of flood fighting system, flood plain management by using flocd
~ risk’ map, public education, school education, etc. In this context, the Ministry of Forest,
Ministry of People Welfare, Ministry of Education, Ministry of Home Affairs, and the local
government are related agencies for river water management.

3 FORMULATION OF FLOOD CON1‘R011 MASTER PLAN
~3.1  Framework in 2025 -
(1) Population B

- The past and estimated future population in the study area is shown below:

“upit : thousand -

Area tori” | 1930 | iess 1990 1995 | 2000 005 | 2000 ams | 2000 | 2025
DKUJakarta - | 3927 | ‘6as |- 2266 | 8210 | 8984 | o730 | 10487 | 1iave | inwnz2 | 12688 | 13562
Bekasi 832 | iz [osor | o200 | 2607 | 3oas | a0ss | asor | sere | 6282 | £sm
Tangerang | 1067 { r488 | 188t | 2720 | 3570 | 4506 | ss0s | oeses | w72 | g535. ) sse2
Bogor 1,865 2,748 | 3313 3,94§ 4,305 sen | 6,53i 7407 8,397 9,180 9.681

(2) Land Use
(a) Arca for Urbanization (1990 - 2025)

The estimated area for urbanization is shown below:

unit : km?

CArea. |-1995 12005 | 2010 |2015 | 2020 [2025
DK1 Jakarta 158 | s36 | 689 | 689 | 685 | 689 .
Bekasi 28 | 413 | 488 | s76 | 637 | e22"
Tangerang 158 | 396 469 556 -{ 617 | 639
| Bogor 85 | 543 | 618 | 699 | 764 | 805

The area in DKI Jakarta includes the area for future reclamation area.
(b) Estimated Future Land Use in 2025

The estimated futwre land use in 2025 is shown in hgun. 19 Urbammhon in JABO lABFK
area’in 2025 is eshmatcd as foliows

Distict | Whole Aa(km2) | Urbanived Area (km2) |  Ratio of Utbanized Arca (%)
DK Jakaria 689 | es9 o
Tangcrang' 1,301 622 . 48 -

Bekasi . 1,401 : 639 46
| Bogor | - 2,392 , 805 29
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(3) Regional Gross Domestic Prodicts

Regional gross domestic products (RGDP) in JABOTABEK area in future are estimated with
the assumption that annual average growth rate is 7 % as targeted in the second twenty -five
year long—term development plan (P3P 11) and shown below:  Here those in Kabupaten and
Kodya Tangerang are included in I‘ angerang, and those in Kabupaten and Kodya Bog,or are
mcluded in Bogor

‘ ‘ “Year | Unit- DKl Jakarta | ° Bekasi: [ Tangerang | @ Bogor : Total
@RGP 1995]  Rp. Billion . 59,175 L4991 T a8s2 6,135] " 75153
1993 price 2000]° -do- . - 82,996 - 7,000 6,805 8,601 105403
‘ : 2010 -do- 163,266) . 13,769 13387] 16,925 ¢ 207347
C | 2025 -do- S 4s0AST[ 37,990 36935 46,696| - 372,078
(b} Percapita | 1995[  Rp. Million B X ] 1.8 Sl S 1 S 37
RGDP | 2000} - ido-’ ' 86 21| 15 .5 S
' 2010 - =do- ' 14.6 C29 21 23 6.9
0 2025] . -do- L334 5.8 s2| 7 a8l ' 48

3.2 Basic Concepts.of Plan Formulation

(1) Planning Conditions

" Flood control master plan is formulated for the target year of 2025, * The objective rivers and
the design scales are shown in Figure 20,

(2) Basic Planning
(a) Comprehensive Flood Control

In order to keep the function of the objective area as the mainstay of national socio-economy,
a new concept of flood control in the area, the comprehensive flood conirol, extending the
view point to the whole watershéd and introducing non-structural methods ‘other than the
suctural methods is “introduced in formulating the flood control master plan - in
JABOTABEK. The concept of comprehensive flood control is schematically shown in
Figure 21. - ' ' '

(b) 'Zoning of Basin by Flood Comrol Funciion _
l’rmclpally thc Study Arca is zoned by flood control funchon to 1) water retention zone, 2)
ruardmg Jonc and 3) low lying zom, as objechvc area for flood control as shown in Figure

22.

3.3 DProposed Flood Control Master l’la:il

-3.3.1 Structural Measures
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The incorporated structural measures in the flood control master plan for JABOTABEK area

S are Schematically shown together with the design discharge distribution in Figure 23.

The longitudinal proﬁles and the standard cross-sections of the objective reaches of lhc rver
improvement works of the objective rivers are shown in Figure 24.

3.3.2 - Non-Struclural Measures

Non-strictural measures for flood control méstér”plan in JABOTABEK  are watershed |
managem’enl flood plain management, public information and education, and flood damage -
mitigation by cs(abhshmg conveyance system of information on flood to the public..  Public

education includes the education of people by campaign through mass-media, dlslrlbuuon
pamphlet, and others, and education of school. c}nldnn by using sub-textbook on ﬂood
control and functions of rivers. . Flood damage mitigation includes establishment of flood
- fighting organization by riverine socictics to reduce the flood damage as much as possible.

3.4 .Proje(‘t Ev.aluatim_l

341 E@nomic l;‘,;’éluéti;)ln :

Applicd foreign cxchéngc r'atcs.are. as the figure as of Oct'.ober_1995,.as félrlq\\.'rs.: o
VU'S'$ 1=Rp.2,281,  ¥1=Rp. 27m | |

Feonomic evaluation of pro_lccts arc conducted from lhe economic viewpoint of wahalily
(FIRR). The estimated economic bcneﬁls costs, and EIRRs are as follows:

Fconomic Annual Economic Cosl ' EIRR

River System Mean Benefit : . '

_ {Rp- Miltion) (Rp. mitlion) (%)
I. Cidurian river 1295 143861 3
2. Cimanceuri river _ 93T : 54,04 . <0
3. Cirarab siver : 2098 15,7172 12.1
1. Cisadanc river ' g419 176,052 13
5. Cenghkareng floodway 81,792 520,388 14.6

6. Westérn Banjir Canal + _ '

Cisadane river ) 12,3%6 - 436,332 - 1641
7. Bastern Banjir Canal 228,798 EILN I R 20.6
8 CHL floodway o588 TR0 82

3.42  Tnitial Environmental Examination (IEE)

The following items are selecled for the IEE:
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-Social Environmental Issues ‘Nature Environmental Issues Environmental Pollution Issues

- Resetilement - Encroachment into precious - Air poliution and noise
- Impairment of Lhe lransportation ecosystei - Deterioration of water quality
system ' : - Aesthetics & landscapes : '
- Communitics . - Change of river flow regime
_ - Ercroachment on hnsmrlcal - Watershed erosion and '
Assets “ . ¢ scdimeatation

& Inundation of mineral resources

- The rcsulls of initial cnvironmen{al examination are shown'in Table l.

Accordmg to the n,sult negalwc 1mpacl 1o elwlronment resulung, from the nnplcmcnhhon of
the project might be limited. Those are the tlemporary ones such as noise, vibration, and the
increase of suspended solld in river watcr due to river excavation and dredging. during
constructton penod ' : :

It is evaluated that the implementation of each project will decrease the flooding and
inundation in the objective area and contribute to the improvement of environment such as
bettermient of public welfare, enhancement of ]and use, etc. in addmon to the direct prolccuon f
of human life and properues '

343 Overall Evaluaiion

Overall cvfaluallon of the Nlood control master plan is shown in Table 2 (rom the view pomt of
project cosi, land acquisition cost, beneficiaries, land use, technical evaluation, social nnpncl
and others.

The master plan projects for the river systems of the Westemn Banjir Canal and the Cisadanc

river are evaluated 1o be economically highly feasible and socially sirongly required, and are

given the highest priority. Following those projects, the projects for the river systems of the
proposed Eastern Banjir Canal and the Cengkareng floodway are evaluated 1o be high priority
projecls fr_om the same viewpoint.

3.5 Implementation Program

; lmplcmenlahon program is pn.parcd in consideration of priotitics of projects, duration of
- feasibility study, duration of procedure for detailed design, duration of detailed design, past
d&bblll‘::f.’-ll'lcnl schcdu!c for |mplcmcnialron of flood con[rol pro;ects, and othera.

Proposed 1mplemenlat|on schedule of lhc proposcd ﬂood conlroi master plan is pGCdI’Cd as

~ shown in Figure 25,

3.6 Seclection of Priority Projects
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(1) Criteria
- Seleétion of priority projects are conducted from the view point of :

1) Financial project cost is wilhin the moderate amount,

2) Land acquisition/house compensation cost is small.

3) Beneficiarics are many.

~ 4)  Land usc in'2025 is important.

5) Fconomic internal rate of return (EIRR) is high. :

6) - Implementation of the pro;ecl is casy with less technical issue.

7) - Social beneficial impact is big. '

8) lmplcmentauon of the prcgccl is easy with lcss envnronmenlal issue.

(2) Sclcctcd Projcct_s

In consideration of the above criteria, overall evaluation of flood control master plans is

conducted as shown in Table 2 with other project features. - The first priority project for the-
feasxblhty sludy is assessed to be ihe nnprovcment of thc Western Banpr Canal 53 stem and .

the Cisadane river system

4 FEASIBILITY STUDY
1.1 '_ Framework in 2025

1) Beneficiary Area ! 230 km?
2) Beneficiary Population
1995 : 1.29 million people
2025 : 1.86 million people .
3) Land Use : commercial, industry and residential areas, and agncultural arcas (Jakarla
metropolis and the suburbs)- -
4) Industries :'center of administration, commercc financc ,mdustnes agnculture :
cducalion, agriculture and fisheries .

4.2 Prierity Projects

(1) General

The Western Banjir Canal is to be improved {0 increase the éariyihg capacily. But since the
Western Banjir Canal is located in the densely populatcd area of DKI Jakarta the mdemmb of - '

the river is very dlfhcult from the view point of people s rdooanon

Accordingly the river improvcmcnt of the Western Banjir Canal is planhed in the present
right of way to avoid people’s relocation as much as possible. But the'river nnprovuncnt of

the Western Banjir Canal in the presemt right of way would not cover the design discharge of

100-year flood.  Therefore it is also planneéd to divert a flood in the upstream basin of the
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Western Banjir Canal to the Cisadane river. ' For that purposc, it is p]anncd to conslrucl a

: ﬂood\\ay from the ClllWlnlg to the Cisadane river in Bogor ¢ity.

Al the same timc, the Cisadane river is to bc improvcd in due con'sidcralion of artificial flood
from the Ciliwung river,

(2) Objectives of Priority Projects

- The '(abjecl'ivcs' of the projects are

1) flood damage mthgahon in the \\estcm part of DKI Jakarh and
2} flood damagc mmgahon of the downstream basin ol the C1sadanc tiver.

The projects cover:
13} river improvement of the Western Banjir Canal,

©.2) construction of the Ciliwung floodway, and
3} river improvement of the Cisadane river in the downsircam reaches.

4.3 Background

4.3.1 Projects Sites

{1) The Western Banjir Canal

- The Western' Banjic Canal :(W_B:C) is located in the: western part of DKI Jakarta. The
- objective reaches of WBC is located in totally urbanized area. The area, population, and

population density of DKI Jakarla as’ of 1990 are, 661 km? 8.23 million persons, 12.5
ﬂ]OllS‘md Ikm respectively., . . . .

{2) ’l'he Cisadan'e Ri‘sfe'r

The (‘lsadanc river is located in Kodya’ langerang and Kabupaten langcrang ‘The objective
reaches of the Cisadane river are mostly located in Kabupaten Tangerang. The area,

“population, and population density of Kabupaten Tangerang as of 1990 are 1,301 km’, 2.76

miflion persons, and 2.1 thousand persons/km’ respectively.  The urbanization of Kabupaten

o langcrang is 1t %as ol 1990 and is cslumted at 48 % in 2025. -

‘:(1) rhc (,]ll\'-’llllg[‘looﬁ“a)’ _

The Clll\\’llllg floodway is pr0posed to bt. consliucted in Bogor cnly The pmposcd route of
the Ciliwung floodway is totally urbanized. ~ The arca, popula(lona and population density of
‘Kodya Bogor as of 1990 are 22 km’, 271 thousand persons, and '12.3 thousand persons/km’

respectively.  The generat location of the Ciliwung floodway is shown in F igure 26.
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432 . Geology

The altuvial and alluwal fan are the majonly to subsurfice layers of the geology ‘of the
Western Banjir Canal site.

Most of the subsurface layers in the project area of the Cisadane river belongs to allavial.
This deposit unit cah be considercd as very soft to sofl soil and very loose fo loose soil.

' The gcology of the Clhwung ﬂoodway lunncl route is mainly composed of younger volcanic
rocks which consists of old dcposﬂ lahar and lava, etc. mostly highly \\eathcrcd and poork)
: 'cunentcd : ‘

- The gcological profiles of the Ciliwung ﬂdodwéy route is shown i'n_Figurc_ 27,
433 Environmenf

* There “exist Batutulis v1ilage nicar the oullel site of Ciliwung ﬂoodway This village is
located in -thé Keraton, 'Pajajaran Kingdom zone. Many types of historical assets
: symbolmng the’ prospenly of the Kingdom of Keraton, Pajajaran have been discovered
- around this arca. - Therefore it is probable that some cultural and hlstorlcal assets w;ll be
; found during the construction pcnod

4.3.4 On -going Flood Control Plans

~The foilowing projects are planncd to be started in 1997 with ]’rojeél Type Sector Loan by
OFECF; these works will be executed in ling with the present study.

1} channel excavation of the Western Banjir Canal for the length of 8 km,

2) embankment improvement of the Weslern Banjir Canal for thc length of 18 ki,

3) drainage improvement of the Ciliwung Drain for 8.4 km, :

4) rehabilitation of slide gates of the Pasar Bacu barrage on the Clsadﬂnc river by 7 units.

4.3.5 Review of Design Discharge Distvibution of WBC

Design discharge distribution of the Western Banjit Canal is revised-from that studied in the

master plan stage. T he main point of revise is that the design discharge distribution of the

Ciliwung river to the Ciliwung drain is decreascd from 75 m¥s to 50 m¥s. - Accordingly the

design discharge distribution of the Western Bﬂn]ll' Canal is rewsed to lhc foliowmg I @}

1} [Esteary to Angke drain ' B 500;}1_’!5
2) Angke drain to Krukut river’ ¢ 1470 m'fs
3) Knkutriverto Mang_garai barrage . : 360 m's
4.3.6  Chanuel Conditions for Reclamation

Sea coast reclamation pian1§, so called PANTURA DKI1 Jakarta and KAPUKNAGA, are now
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underway.  The objective reaches are tentatively from around the estuary of the Western
Banjir Canal to around the estuary of the Cirarab river. - The reclamation width towards the
sea will be 2.5 kmin averagc ‘ '

Here study results are presented on the condilions of the channcls to be prepared in the
reclaimed area as the continuvation of the present rivers, so that they would not cause any raise
of the design hlgh water level in the flood control master phn in JABOTABEK.

: River_ S : 'R:cquired river width . | River width at the present estuary
S ' . atthe future estuary | " jn the master plan '
_ ‘ (m) o . (m) -
Cisadane River |~ = 1248 | 192
| Cengkareng Floodway - 133 : : 20
| Western Banjir Canal .| 147 R 100 i

" (3 The Western Banjir Can‘al

The channel in lhc rccl'umed arca as thc extension of the Western Banjir Canal should have
the width of low water channel of at least 100 m at the new estuary against the width of 53 m

- in the master phn {o avoid the raise of the desugn hlgh water level! in the master plan,

4. 4 Opllmum Scale for Urgcnt Mood Control Project (lst Stage Pr ogccl)

. lmplemenlatlon of the pnomy projects selected forin Ihe master phn needs a big amount of

project cost.  Accordingly, effective stepwise implementation of the projects is reguired.
Comparison of four safety degree alternatives is studied for the optimum scale of urgent flood
control project as shown in Table 3. As a result, the' urgent flood control project to be

“implemented immediately as 1st stage project and the optimum scale are proposed to be as
{ollows::

1) River improvement of the Western Banjir Canal

{design discharge of 100-year design scale, which'is the same as (hat of the master plan}
2) River improvement of the Cisadane river

(25-year design scale; 50-year design scale is adopted in the master plan) -

| 3) Construction of Ciliwung floodway (2 tunnels : capacuy of 600 m/s, lcmporan!y design

'dlscharge is 300 m’/s)

- As for the conslrucuon of the Clhwung floodway among the above scheme, the (wo tunnels
'proposcd in the master plan are 1o be constructed i in advancc durmg the stage of the urgent

flood control project. - The dcs:gn dlscharge 10 the two tunnels is proposcd temporanl} 1o be -

300 m¥s in accordance with the river nnprovcment of lhe Cisadanc river m downstnam

reaches with 25- ycar design scale.

The construction of 2 tunnels in advance is proposed with the consideration to the demerits
such as various procedures, increase of the cost, negative impact of gwmg inconvenience to
the surrounding residents and the others to be accompanied by future addlllonal works.
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Thc following studies hcrcundcr are conductecl for this Urgent Flood Conirel Prolcct (1st

Stage Project).

'l‘llé_(icsign discharge distribution thus proposed is as follows:

" Master Plan

[sa year]:

¥ 900

Pasar Baru C=

- Barrege

Cisa).‘.aﬁe.

1400

Empang Weirpg

310

L
=
=]

Lower
Angke
wec |

474

Karet .‘ 240

Barrage v~

st

Krukut

__2tunnels,

4.5

1.5.1

Western Banjir Canal

(1} Basic Concept

Mangéarai
Barrage

Citiwung

iliwung Floodway ]

790

Citiwung Drain

410

5 Katutampa
"Sﬂ‘.'. eir

" Urgent Flood Control Project

. {Ist Stage Project)
: S 560 o
b g b I—f S
Beard | ZEV -
: .| piiGd-year g
L1800 gl "= é
: g §
. Pasat Boruy ‘7? S
| Bamge : Kaet I 360
1 Barrage (¢ T T
B | ]35| Manggarai |
H] g Barrage :530
§] sl
- .
g
'G
Cifiwung Flood»\ ay
o ~ o 2tunnels
S 970
i Empa:ng“'eirp-:j P 490 _
' s ‘ = ‘Katofainpa
810 _,;QOMWe.r

Preliminary Design for Urgent F'Iood Contro} Project (1st Stage Pl'ojcct)

The major concepts of river improvemcnt of the Westem Banjir Canal are as folloWs:

1) ‘the river improvement plan should be prepared in thc present ng,hl of way to avoid thc
o land acquisition and land compensation as much as possible, -
2) the cmbankment should be prolcctcd wnh revelment or oihers to be durable evcn

overtopping of flood occurs, :
3) freeboard should be rather more than the mmunum standard in due consldcratlon of

fulurc po‘;mblc land 511b51d011ce
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(2) Basic Features

The plan, and desugn longitudinal and cross-secuonal pmﬁlcs of the Westem B'llljlr Canal are
shown in Figures 28 to 30.

(3) Proposcd l'mj'ect Works

The m'\jor required prOJccl work items and quantities in the urgent flood conirol proyect for
' the pnorlty projecls are as foliows. :

Work ftem ' S Unie . Quantity

1.7 Land Aq(ﬂisilion_and'Compcnsa!ion

I‘andaqu'isi:lion o ' ' . 0 ha C 6.0
“House - . : _ _  nos. ' 0

2. Channel Improvement {L.=16.9 km)

Ureparatory . ) ' . s _ 1
Excavation and dredging : m3 1.354,000
Embankment " m3 110,000
L.ow and high water channel revetments m? 17,100
- {around tributaries and related slruclurc:,) _ :
Low water channe} révetment ) me 24,700

E . {water colliding front, steep slope)
Embankmeat protection

-Wel masonsy . 'm? 72,300
-Sod facing m? 42,900
“Asphalt pavement of embankment crown ‘m2 25,100 -
Drop structure _ nos. 0
Construction of néw drainage structure " nos. 3
Improverneat of existing drainage structure : © o nos. 3
Reconstruction of existing bridges - N0s. 7
Construction of New Opening at Manggarai Barrag,-. nos. H

4,52 Cisadane river
(1) Basic Concept
The major‘ concepts of 'river i|11pr0vcsi1e'ht of the Cisadane 'rivér afre‘ as follows:

1) design high- water lcvel should be the same one bew.een the present pl’()jCCl and lhe lfue
- master plan level project, '
'2) " widening and excavation of low-water channel should be avonded as much as possnblc in
~ due consideration of present stability of side slope, minimum mamlenance cost, and
preservation of the natural environment, and
3) riverside forest should be preserved as much as possnblc in due considcrauon ol the

A



function as energy dissipater of flood force to the embankment.
(2) - Basic Features

The plan, and dcsig'n longitudinal and cross-seclional profiles of the Cisadane river are shown
in Figures 31 to 33.

@ Proposcd Project Works

“The m major rgqmred project work items and quanutles in the urgent flood control project for
: ‘_tha. priority projects are as follows::

Work em . ST Ui _Quéhiity
1. Land Aquisition and Compensation
. Land aquisition - . ha EEY 5 %

" House : ' 7 nos, ' 460

2. Channel Improvement (L=15.0 ki}

* Preparatory : : s . P
£xcavation and dredging m3 - 825,000

. Embankment ' m3 o 913,600
Low water channel revetment : . m2 8,400
Diop structure _ nos. -0
Construction of new drainage structure nos. 3
Improvement of existing drainage strueture nos. 2
Reconstruction of bridge nos. 0

The number of houses to be expropriated were counted by usmg the topographic maps witha
scale of 1:5,000 prepared by the Study Team in 1996

4,53 Ciliwung Floodway
(1) Location

The location of the Ciliwung floodway is proposed to be the place \‘UhCl’L thc dlstance
between the C:hwung and Clsadane rivers is nearly lh:, shortest in Bogor cu)

(2) Basic Concept
‘The mzijor COn_ccpts of canstruction of_CiIimJng floodway are as foltows:
1} two tunnels should be consiructed

2) the flow inside the tunnel should be of non- pressure flow type, :
3) minimum overburdcn of the tunnel should be more than outside diameter of the umncl
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: 4)‘ desilting basin to minimize sediment inflow to the tunnel should be provided, and

5) “silting basin and/or energy dissipater should be provided for outlet facilitics.
(3) Basic Features
The major features of the ﬂoodway arc as follows:

Total length :1L040m
© Discharge capacity : 300 m¥s per I channel
~ Gradicot of channel " 17125
" Lengthof tunnel 1913 m

Diameter of llmnel 2 8. O m-

“The dcmgn plan; and long:ludmal and Cross- sectional prohles of the ﬂoodway are sho\m in
Tigures 34 to 36. S

- 454 'R‘elaled Siructurés ;
6)) Manggm*u Barragc '

: Manggaral barrage is to be lmproved to increase the carrying capacily for new design

discharge dlsmbutlon of 360 m¥s.: . The basic concept for increasing the capacily is that
additional sluiceway is to be conslructed on the right side of lhc existing sluiceways with the
same dnnenswn

The proposed features are shown in Figare 37,

(2) : Muara Angke Pumping Station

In line with the river lmprovcnwnt of the Weslem Banjir Canal, the improvement of the
Muara Angke Pumping station is needed. - This is to adjust (he station with the new design
high-water level. -

3) Bri_dges

Along the Wcstem Banjir Canal, 2 bridges nced to be reconsiruc(cd duc to their lower
elevation of girder: soffit to the design high- -water level.  Other 5 bridges need to be

n.constmctcd due 1o their lower ele\'allon of the girder soffit to cover the ncc.essary frecboard.

‘4-6 'Conslruclion Plah- S

Construction phu is prepared based on the assumptlon that the conslrucuon \\.crks will be
suainly conducted under a contract system of which the contractor(s) will be selected through
competitive bidding, and the consideration of various conditions of working hours, equipment
and material available in the project area, labor forces, geology at the site and others.
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The major proposed methods are as follows::

{1} Western Banjir Canal

Spoit bank and other works for temporary use are taken into consideration {rom the present
land usc around the river cowrse in due consideration of the heavy traffic situation along the
 Western Banjir Cqual For the rathec upstrean reaches, the conventional excavation
equipment such as backhoe and clanmhcll could be utilized but for the downstream ruachcs
some pump dl't.dg(:l would need to be utilized.

(2) © Cis adfme Rlver

Since the Clsadane river is prosenlly located mainly i the country side, the access and the N

other spml bank are rather casy lo ﬁnd G onvcnhona! method can be utilized.
3): Ciliwung Floodway

Since the proposed route is localed under the densely populated city arca of Bogor, no

dynamite for blasting can be utilized. In consideration of the geology of the course and

ground water situation that is rather high, enclosed type shield tunneling machmc shotld be
utilized even though the machine should be imported from other countries where the machine
is available. Construction schedule is prepared based on this construction wmethod. . ;

4.7 Non-structural Measures
(1) Flood Risk Map

Flood risk map is prepared on the condition that inundation would occur when failure of dike
happens and the failure of dike may occur at 'my place in the OijLtWO rcaches of the river
during a 100- yt‘ar probable flood of each nver ;

The Hood risk map shows the maximum simolated 1nundaucm area and js prepared fnr the -

low-lying area of DK Jakarta of about 500 kin® as shown in Figure 38.

(2) Flood Warning System

Flood warning system is proposed for the Cisadane river in due consideration of the atificial
flood diversion from the Ciliwung river to the Cisadane river.” The basic concept of the
systeni is that flood warning should be given to the peoplc in lhc rwer area by warmng s:ren -

through the communication system
The system is Schcmatiéally shown in Figure 39,

- 48 CostEstimate =~

The pfojet:l cost of the urgém flood control project (1st stage project) is eslimated at the price
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. level of October 1995 as foliows:

Foreign currency

Local currency Rp 560,966 million

Rp 534 178 miilion (¥23, 512 mllllon)

Total equivalent Rp.1,095,144 nillion

The break_doWn is as follows:

Estimaied Project Cost

* (Unit: Million)

Description . Foreign Currency:© Local Currency “Total Equivalent
R (Yen) C®py L Rp) |
1 Direct Construction Cost . 15,010 189,110 499,844
2 Land Acquisitionand House -~ = ¢ 0 81,702 §1.702
Compensation Cost . N " :
3 Sub-total of (1+2) S R 1 2403812 (581,546
"4 Engincering Services Cost © : - 2,252 23,867 74,917
- 3 Governmeat Adminisiration Cost ~ B C29077 29,077
" 6 Sub-total of (3+4+5) . 17,262 - 293,756 685,601}
7 Physical Contingency : S W71 . 29376 68,560
8 Sub-totai of (6+7) © 18,988 323,132 754,161
‘G 'Price Contingency ~ - - 4,544 237,834 310,933
;10 Yotal (849) ' : : " 560,966 1,095, 144]

_ 123,532 .
Note: c\changg rate: Rp 22.70= ‘II 0: ;

Operatlon and maintenance cost is estimated at Rp2 384 mlllion per year.
g ' cost of metal works is estimated at Rp 2,542 malhon

4.9 Project Evaluation

4.9.1 FEconomic Evaluation

“I'he economic internal rate of retun (EIRR) of the urgcnt Nood control project (1st stage

project) is estimated as follows:

chlacehicm :

*+ Rp.1,095,144 million (including price contingency)
: Rp.662,211 million '
: Rp.108,092 million/year

2 13.1.%
:1.10 (at discount rate of 12 %)

:Rp. 35,281 miltion (al discount raic of 12 %}

1) Financial cost .

2} ¥conomic cost {C)
3} Benefit{B)

4) - EIRR

5) BiC -
6) Net present value

“The result of the sensitivity .a_nal):!sis.is as.follows:

Case’ B EIRR

1) - benefit decreases by 15 % -; 11.5%
2) constuction cost increases by 5% :11.3%
3) forbothof 1)and2) :.99% _
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It can be concluded from the above that the project is econamically feasible.
'4.9.2  Environmental Empact Assessment
(1)  Assessment

Regarding the precious ecosystem, since heré is no alleration of land around the mangrove

forest by the project, no negative impacts to birds and reptiles inhabiting there will be cavsed. .

Regarding the historical assets, there is a possibility that the historical asscts of ofd Kingdom =

will be-found near the outlet facilities dusing the construction of the Clllwung ﬂood\way
‘Special attention would be needed when such assets is found. -

- Regarding the air pollutmn noise, and riverwater quallty change during the construction
stage, some measures to reduce the magnitude of impacts would be needed.  But o
significant negative lmpacts on river water quality ‘is expected by the construction of the

- Ciliwung floodway. . No serious impacts on the ground water- would be caused by the

: cons{ructlon of uumci Hoodway by adoplmg cncloscd shled machme

Regarding lhe reselliement of pcoplc a comprehcnswe public rclauonfrusculemcnl proglam

necds to be dcvclc-ped in the dctmled design stage of the project.

(2) - Envimnnmmal Management an'd_ Moenitoring Pl;m' -

Based on the environmental impact assessment, the 5 items of noise, impairment of

* {ransportalion, water quality, groundwater, rescitlement, are selécted for. A new unit for this
environmental imanagement and monitoring plan of the project, should be established in the

Ciliwung-Cisadane River Basin Development Projeet.  This unit shall | hand!c the

mwronmcnlal issuies during and after the unplemcntahon of the proposcd schemes.

4.9.3  Overall Evaluation

Economic internal rate of return (EIRR) of the urgenl flood control project (lsl slagc project) |

is estimated at 13.1 %,

The urgent flood control project would geeatly contribute to the prosperity of social and

economic activities and the people’s welfan. in Jakarta melropolls as the cemer of lhc :

political and socio-cconomic achvnllcs in Indonesia.

The project \\ould causc some’ enwnronmemal negatwe unpacts cspgc;aliy durmg lhe

construction stage.  Accordingly the monitoring orgamzauon for the environmental aspecl-

would need to be organized to dccrcase the lmpact as much as possible.

4.10 lnstitulions and Organization
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- (1) Institutions

' "lo bein confornnly wilh the prowslons supuhtcd in the mtendui legislation, pmwdang

pohcues in nnplementahon to proceed to construction can be obtained through Forum of
Coordination based on provisions in Ministerial Regulation of MPW No. 67/ PRT/1993.

{2} Future Organuatlon

Presently the management system of C)lnwmg and Clsadane rivers is in aecordance wnh DP‘;

. (l)aemh Pengairan Sungai - Catchment Area altern or Sub Ru er Basin paitern (The River
2 2 p

Basin or River lemtory is Clh\wng-Clsadanc River Basin). Water usources management
in the province of West Java is conducted by Public Works: Provincial - Water Resources:

" Service/Dinas of  West Java. . On the other hand, in DKI Jakarta, ivater resources

management is conducted’ by Sub Dinas of Water Management Public Works Provincial
Service/Dinas of DKI Jakarta.: | :

But-when the construction’ of the - Ciliwung floodway is completul ‘the Ciliwung 'md'
Cisadane rivers are interconneeted to one river system.  The river inanagement also has to be

modlﬁed to one river management system, includiog the flood control managemen(

’ Accordingly before flic. construction of the floodway, an organization including the’ river

management unit has to be established. This unit is one of the division of Basin Water
Resourees Mfinagement and Development Unit,

Comuvable “ays for that are : 1 the function of the present Clll\wng Cisadane River Basin
Development Project be upgraded, -or. 2) the “function of ihe present Jasa Titta State

Corporfmon be enlarbed to cover t the Ciliwung- C:sadane river basin.

£11 _' lmplcmenia(ion Plan

The nrgcnt ﬂood eontm! pro;ect (1st stage pro;ect) is proposed to be implemented stepwise as

follows:

1) Ist phasc (saheduled year : detailed design 1997 - 1998, constiuction 2000 - 2003)
(a) river nnprovement of the Cisadane river
(b) construcuon of the Cslmnng ﬂoodway

2} 2nd phase (schcduled year.: deiailed dcmgn 2002 2003 construction 2004 2008)
(a} river unprovemenl of the Western Banjir Canal

4,12 2nd Slagc Prolect

lhe snpplcnnntal \\orlss for lhe mas{er plan level 'tfler comple(lon of the urgent flood Lonuoi
project (st stage project) is called as 2nd stage project. The succceding supplemental
works consist of the river improvement of the Cisadanc river for upgradmg of bfllt,l)’ levd
from 25-year to S0-year design scate:
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The 2nd siagc project is desirable 1o be implemented soon afler completion of the Ist stage
project as follows:

1) river improvement of the Cisadane river for 50-year design scale
(scheduled year : detailed design 2007 - 2008, construction 2010 - 201 1)

© Here, the whole project cost and FIRR including the 1st and 2nd stage pmJects are estimated
atRP. 1, 169 billion (¥ 51,503 nnlhon) and 13.2 % rpspechvely =

5 R’ECOMMENDATIONS ?

In vicw of the serious direct and indirect da_lalages and confusion due to the big flooding in

* January and February 1996 in DKI Jakarta, it is proposed that the urgent flood control project

be implemented very soon as an urgent scheme.

The followmg rucommendauons r;gardmg ﬂood conlrol water resources and river watcr'

quality are also proposed.
5.1 Flood Control
(1) Restriction of Development along the Western Banjiv Cahal' :

As can be scen along the downstreéam reaches of the WBC now, it is impossible to implement
the present Detailed Design of the WBC conducted in 1987 as it is because of the on-going
big scale residential development projects within the proposed alignment.  Accordingly, it is
absolutely necessary to regulate the development strictly within the ahgnmem proposcd in the
urgent flood control project not to repeat this kind of situation again.

(2) Coordination with KAPUKNAGA

As urgent flood contro! project, the project includes a plan 1o construct the embankment
along the downstream reaches of the Cisadane river. Bul the downstream end of the
embankment is planned not in consideration of the KAPUKNAGA reclamation project since
the detailed design of the development is 1ot available yet.  Accordingly the coordination
with KAPUKNAGA project for lhls aspect will be needed for further step of the pl’OJCCl

(3) Eastern Ban;lr Canal

According 1o the information on PANTURA DKI Jakarta (reclamation plan along the north -
coast of Jakarta), they are planning to utilize the Eastern Banjir Canal as the waterway and
Roro harbor for the Marunda industrial area with the mininami width of 200m of the Eastern

Banjir Canal for the downstream reachcs

If a joint planning. and iu’;plcmentalion with _PAN']‘URA DKI Jakarta is realized for
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" construction of the Iiastern Banjir Canal, tand acquisition and implementation costs for its

downstream reaches  will be greatly decreased for the government.  In this case, the
construction of the Eastern Banjir Canal would be much more realistic.

Regarding the upsiream reaches of the Eastern Banjir Canal, in order 10 reduce the land
acquisition cost, it is conceivable to make a plan to wtilize the space over the Fastern Banjir
Canal as housing arca or an objective arca for c:ty redevelopment project,  This can be

‘conducted by ;oml project with private sector.

‘Accordingly it is rcconmlcildcd that joint planniu’g:wilh' PANTURA DKI Jakarta or other -
private scctors be conducted in early stage for consituction of the Eastern Banjir Canal, since |
the flood control in the eastern part of DKI Jakarta is socmlly and urguuly ncedcd togcihcr .

with the flood contro! of the ¢astern part of DKI Jakarla

(4) . Floud Warning in Rive Area

. ‘The middle reaches ofthe rivers in JABO'[ AB[ K area are basmally located in tlie deep valley.

And accordingly the area is not included in the area to be protected from flooding in due
consideration of the rutardmg effect to thc downstream reaches and small beneﬁmar} 'm.a due

to its topographlcal situation. -

But mmany: pcoplc are already living in the river area, - For the tinie being, it does not seem to
be possible to relocate the people so soon. Accordmgly the effective tlood warning system
shiould be established so that pcople can evacuate salely with their pnopcrllcs in the houses.

Y load wammg should be maclc by using plural measures including TV. o

(S) " Land Use Restriclion in Fu!mfe River Arca

“Alter the finalization of flood contro! master plan in JABOTABEK area by the authorized

agencies, the area to be the river area in future in accordance with the master plan flood
contral, should be delineated and certain tand use regulation should be conducted so that land
acquisition in future should not hinder the implementation of the project.

(6) Study on Bridges

“Past flooding on January 6 to 8 in 1996 revealed that some bridges form bottle necks to Rood
flow and some bridge do not seem {0 have enough freeboard. The soflit level of bridge girder

or that of aqueduct do no-seem to have enough high elevation. This situation should be

o .;C\ﬂ]nlllcd soon and propcmcllon should be takcn '
:(7} I‘)stabllshmcnt of Sotid Waste Collechon Syslem

‘Solid waste is deposited at many places’ or trappéd by the river structures along, the river

course and drainage canal, and it worsens river water qualily and river view, - Besides, the

‘waste causes reduction of flow capacity of river channels and drainage canals,
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: To mmgate the mentioned situation, appropnate solid waste collection system is required (o
! bc cstablished by DKI Jakarta.

:Bul construction of garbage screen in the midst of rivers at certain place to protect the
downstream reaches may become a serious prablem to the upstream reaches.  Periodical
removal of solid waste in rivers during low flow should be conducted. And at the same time,
* public education and campaign should play an important role for this aspect.

(8) ' Preservation of Sifu-Sitn

Lakes and ponds in the JABOTABEK area so callcd ‘situ-situ in lhe local dialect, play an E

© important role for flood ‘retention. - Situssitu have, not only the function of flood retention,
but also the function of water resourucs conservation as infiftration place in the basin. Besides
* the situ- situ also plays an rolc of glvmg amenity to the society as recreation place and an role

~ 16 preserve the fauna and flora in thc basin. '[hls has an important mgmﬁcamc {from the.

vmwpoml of enwronmenl
@ chulalion of I{aind Development

The large Scale‘deVélopme;ﬁ without appropriate flood retention facilitics, not only increascs

the flood peak flow, but also reduces the basin storage of water resources causing deficit of

WalCT resources in the basin or salt water mtms:on in groundwater in the area close to the sca.

To. avoid these situ’atioﬁ, certain legis]ation should be enacted so that land dt_‘:vctopment
should accompany the construction of appropriate flood retention facilities such as flood
retention pond, and the rainfull infiltration facilities such as infiltration pavement and the like.

(10) - Operation of Barrage

Pasar Baru barrage across the Cisadane river has 10 gates but due to its deterioration, some
gates does not function properly. It is estimated that one reason of lhe deterioration i is lhc

rusting caused by biased usage of specific gates.

Accordingly, it is recommended that the operation rule be reconsidered so as to operate all the

gate evenly. This recommendation might be applied not only to Pasar Baru barrage but also

to Bekasi and Cikarang barrages.

5.2 Waiér Resources and River Water Quality.

(1) Strict Management of Groundwatey. Usc and Provnsnon of Pnpcd Watci Suppl) :

System and Water Rcsoul ‘¢S l)cvclopmmt

Strict managcment of the groundwater uses is indispensable to mitigate the land subsidence in
the northern part of DKI Jakarta, including clarification of safe yicld of groundwater based on

detailed data on'the ‘existing wells and geographical mformatlon and “improvement of
llccnsmg and n,glalrahon of water users. ‘
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Although the ground water use regulation is issued, it is ncce_sséry to analyze and clarify the
rclalionship between the extent of land subsidence and the mentioned regulation.

As a mgasure against land: subsidence, prowsnon of piped water supply system in
JABOTABEK area is recommended to be urgently undertaken by the PAM Jaya as proposed

by the JWRMS. - Also, other possible measures for groundwaler recharge enhancement and

groundwater tanﬂ are proposcd to be implemented together with the mennoncd works.

(2) Separallon of l’o!lutcd Rivers from West Tarum Canal (WTC)

o In ordcr to rcduce the health Tisks and operauon and mamleuancc cost in lhc watcr eatment
" plants, especially purification cost, it is recommended to separate The West Tarum Canal
“from the rivers flowing into lhe Canal by pr0v1910n of syphon structure or pipeline

o convcyance at joining pomls with these rivers.

" While, the mlakc weirs along the WTC are currently opcrated mainly for conveying water (o
- DKI Jakarta: Therefore, the gates of these weirs are not effectively opemtcd for smoothly

passmg ﬂood water, and this is one of causes of ﬂoodmg in the upsteeam of weir sites.

From lhe above, the pmposcd improvenient works will be effective not enly for water uses
managenient but also for flood control. - - '
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