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PREFACE

In response to a request trom the Govc_niment of the Republic of [ndonesia, the Governntent
: dl‘ Japan decided to conducf a 'master'plan' and feasibility study on Comprehensive River
' Water Managemem in JABO'I ABFK and’ cntrusted the study to the Japan’ Inturmuonal _
. Cooperauon Agency (J ICA). ' '

JICA sent to Indonesia: a study team headed by Mr. .’l“'os}\ika"ts'u'. Imai o:f NIKK:EN -
“Consultants, Inc. and composed of members from NIKKEN Consullants Inc. and \Ilppon
Koei Co., Ltd., three times between July 1995 and March: 1997,

The team held discussions with the ofﬁci_als'co:icerned of the Government of Indonesia, and
conducted field surveys at the study area, - After the team returned to Japan, further studies

were made and the present report was prepared.

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

of friendly relations between our two countries.

I ‘wish to express my sincere appreciation to the officials concemned of the Government of

the Republic of Indonesia 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. Pujita,

i Lcl!cr_of-Trang;ﬂ!é_ﬂ_ o

We ate pleased to submit to you the master plan and: feasibility report on the Study on
Comprehensive River Water Management Plan in JABOTABEK in the Republic of

“Indonesia.” “The report contains the advice and suggestions of the authorities concerned of

the Government of Japan and your Ageicy ‘as well as the formulation of flood control
master plan and urgent flood controf project. - Also included are comments made by the
Ministry of Public Works of the Government of lndonesm during techmcal discussions on
the drafl report which were held in JaLarta

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 control project to mitigate
flood damage in DK Jakarta and the suburbs in Kabupaten Tangerang. The project is
proved to be technically viable, ecconomically feasible, socially acceptable, and

environmentally sound. After completion of the project, nat only the direct damage to

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

In view of the urgency of flood control in DKI Jakaria and the suburbs, and the nced for
socio-cconomic development of Indonesia as a whole, we recomniend that the Government

of Indonesia implement this Project as a tap priority.

We wish ta take this opportunity to express our gratitude to your Agency, the Ministry of

- Forcign Affairs, and the Ministry of Consiruction. 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 1351s{ance cxlendcd to us durmg our
investigations and study.

\’ery lmly yours,

Toshlkatsu Imai '
Team Leader
The Study on

- Comprehensive River Water . |

Management Plan in JABOTABEK
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Cipta Karya
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(2) Regional Administration
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Kec. {Kecamatan)

Kota

Kotip {Kota Administratip )

T Ministry of Public Work
: Provincial Depactment Office of Public

Works

: Water Resources Development Planing

Project Division.

: Directorate General of Housmg, Bluldmg

Planing and Urban Development

: Directorate General of Water Resources’
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- Desa
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: Village (sometimes, smaller administrative
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province)
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"ABRBREVIATIONS OF MEASUREM ENT .

miltlimeter
centimeter
meter
kiloineter
foot: =
yard

square centimeter
squarc meter
hectare '

square kilometer.

million

cubic centimeter
litre

kilolitre

cubic meéter- -
galton

- Gigawatthour

milligramk
gram
kilogram
metric ton
pound

second
" minute
. hour
- day
*year

US$

Llectrical Measurement

Vv = Vol

A = Ampere
“hz - = Hertz(cycle)
' Ghz = Gigahertz
- W = Walt

kW = kilowatt
MW = Megawatt
GW = Gigawatt
pr =" pair

Other Measures

% = percent
PS = horsepower
0 = degree

: © o= inute

“ = second

10° = thousand

10° =" billien

Derived Measures

m’fs = cubic meter per second
cusec = cubic feet per second
mgd = million gallon per day

kWh = Kilowatthour
Mwh = Mcgawalthour

Wiy = Killowatthour per year

kVA = kilovolt ampere

BTU = Biitish Thermal Unit
psi - = pound per square inch
led = litr¢ per capita per day

Kbis = Kilobot/second
Mbfs = Megabit/sccond

Currency .

- US Dollar
Indonesia Rupia
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1 INTRODUCTION

1.1 Iniveduction

This Final -chort is prepared in - accordance with Scopc of Work for the Study on

" Comprehensive River Water Management Plan in JABOTABEK which: was agrecd upou

between Directorate General of Water Resources Development (hereinafler referred to as

' DGWRD), Ministry of Public Works, the Government of Indonesia (hereinafter referred to'as
- GOI) and Japan International Coopcration Agency (herunafter refeired to as JHCA) of the
: Gox;ernme_nl of Japan (heremaﬂu n;fcrrcd to as GOJ) on Vebruary 2, 1995, : -

1.2 Background of the Study

1 lhe study area that cxtends to the (,lly of .hkarta and its surroundmg area, covering 6, 070
o km -as shown in Fig. 1.1 - 1.3, is situated on the plain formed by numerous rivers originaled

at ‘rainy mountains.  The ‘plain is’ vulnerable to flooding and the City of lakarta and its -

“surrounding arca have been suffering from flooding damages.  In erder to cope with this, the
~ Ministry of Fublic Works formulated a master plan for drainage and flood control of Jakaria

“in 1973 with a technical assistance of the Netherlands, and implementéd several projects in
*line wilh the master plan with domestic fund as well as foreign loans from Japan and the

World Bank. Besides, the provmcnal government of West Java also lmplemented some

flood protection works in lhc areas oulside Jakarta,

Duiring fast few decadcs, the area=has experienced continuous increase in population and

cconomic aclivities resulting in a chronic deficieney of infrastructure including flood control
works. The remarkable activation of economic development in the area created a-strong
demand of lands for industrial, commercial and residential purposes causing intensification

and expansion of urbanization.  As a result, the following problems related to river water

have atisen in the area:

1) Potential damage of flooding has increased over the area;

2) Land acquisition in the urbanized area has become so diflicult that part of the master plan
may not be implemented without modification;

" 3) Pollution of water in rivers and drains has steadily advanced, and an increased supply of

flushing water is needed especially during dry season;
4) ‘Demand of municijpal and mdustrlal water is rapidly increasing and is also spreading over
the area. '

In order to cope with these problems, the Ministry. of Public Works has established new

;- organiizalipn, the Cisadane-Ciliwung - River. Basin Deveclopment- Project. - However,
- comprehensive river water management plan for the project has not been formulated yet.

Study on coxmiprehelmsive river water management plzui is, thércforc, necessary for Cisadane,
Ciliwung and other rivers, to ensure the safety against flood inundation in consideration of
the present and luture development of the study area. Feasibility study for selecied priority
projécts will also be needed for the immediate implementation of the projecis so as not to



Tamper the development and to promote people’s welfare in the area.

The study nceds to be implemented soon, since the rapid development takes place in the

study area and the dcvclopmcnt of this area is extremely important for the development of the E

country.

- 1.3 Objectives of the Study o

The ObjCCtWLS of the Siudy are to fornmlate a master plan for flood control as a part’ of the

T cmnpuhenswe river water management plan in JABOTABEK and to conduct a teamb:hty
* study for priority projects sclected from the flood control master plan :

: 1.4‘ Scopc of the Study

Study Area

The study area covers DKI Jakarta and 3 districts of Téuigcrang, Bo'g;)r and Bekasi of the
West Java provinee, namely the river basins between those of Cikarang and Cidurian rivers
which is about 6 070 ko’ w:de as showri i in Fi gurx, 1.1. The area is called as FABOTABEK

area.
Target Ycar

The target year of the study is set up to be 2025 lhat com,sponds to the largct )ear of
JABOTABEK Water Resources Management Study.

Scope of the Study
The Study shall cover, preparation of master plan for comprehensive river water manéguuent

plan ih JABOTABEK, selecticn of priority projects from thc ﬂood control master plan, and
feasibility study for priority prOJects -



2 BACKGROUND

2.1 Socie-Economy

2.1.1 ~ National Economy
‘- (1) -National Pevelopment Plan
" “The Government of Indonesia sét a target of an annual cconomic gréx'vth rate of 3.4 % for the
- agricultural sector, 9.4 % for the industrial sector, 6.0% for other sectors and 6.2 % in total in

*its sixth National Devclopment Plan (1994 1998). T he p]an_a_lso aims to increase per capita
‘annual income to more lhan US$ 1,000. ’ :

: '(2) Gross Domestic Products (GDhP) -

. Gross domesnc producl (GDP) in 1993 ‘was Rp. 302,018 bllhon (appm\tmatcly US$ 144
-~ billion) and GDP per capita in 1993 was Rp. 1,609,997 (approx;malcly US$ 770) as shown in’

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

- constant price basis: - ‘GDP per caplta is also increasing with annual growth rate from 4.7 %
- 10 5.2 % in the same perlod s

(3) Consunier Price; |

Movement of the consumer price in DKI Jakaria continued with its upward teénd as shown in
Table 2.2. Average inflation rate during five ycars from 1990 to 1995 was 9.24 %, This
rate is slightly higher 1hén_th'a't during 10 years from 1985 to 1995,  Especially the price
index of housing cost shows 'hig_her upward trend than other categorics in the latest four years.

Wholgsale price index for constriiction materials shows the same upward trend as that of the

" consumer price index.” However, its average annual increasing ratio in the latest four years
- is relatively lower than that of the consumer price index.

(4) Foreign Tradc and International Ralance of Payment

The Government of Indonesia set a target of an annual increase ratio of tolal exports from
13.3 % to 14.7 % in its sixth National Development Plan (1994-1998).  Out of the total
expori, the plan aims to increase the share of non-oil and non-gas exports from 78.1 % to

' 86 ? % per anmun durmg the same permd

I‘able 2 3 shows the mtcmatmna] balance of payment from 1988/89 fiscal year untit 1994;’95

' fiscal year. In 1994/95 fiscal year, the balance of foreign trade was accounted at US$ 8,039

million in amount. Fowever, in the total current account, the credit exceeds the debit by the
amount of US$ 3,488 million in the same fiscal year. Total amounts of exports and exports
of non-oil and non-gas items were US$ 42,161 million aid US$ 31,716 miilion, respectively
in the samg¢ fiscal year. The share of exports of non-oil and non-gas items achicved 75.2 %
of the total expots. :



On the other hand, the capital account _hés been kept plus side. However, the debt

repayment of the official capital is increasing gradually and its amount reached US$ 5,546
million in 1994/95 fiscal year. - The amount is almost 93 % of the inflows of the official
capital.  The total of international balance of payment amounted to US$ 1,262 million as the
cxcéss of cash balance as of 1994/95 fiscal year.

I"iblc 2.4 shows maii 1mport and export COI]III]OdIl[CS of lndonesm In 19'95, machinery and | -

‘vehicles were the major commaodities of import, accountmg t0 40.1 %. On the other hand,
exports of garmcnts and other textile have been increasing remarkably, oil, gas and rclatcd
products stil) shared largest percentagc of total exports (hough :

In the Study Area Tanjung Priok port has bcen playing an mlporlanl role for forelgn tradc of

- Indonesia, Tanjung Priok port took charge of 59 % of imports and 29 % of éxporls of 2
© todonésia in 1994 as shm\n in Table 2.5.

| &) Fm'e_ign Currcncy Ekchange Rate

Table 2.6 shows foreign currency exchange rate between US dollar,,ja]ﬁahese Yen and

Indoncsiain Rupiah currencies since January 1989. The exchange rate of Rp.1,735.38 to
US$1.00 in January 1989 was gradually depreciated to Rp.2,346 to US$1.00 in October 1996.

2.1.2 Regional Socio-Economy
(l) Adnmustratnc Umt

‘The Study Arca covers wholé area of JABO!ABLK whlch consmis of : DKI Jakarla
Kabupaten Bogor, Kotamadya Bogor, Kabupaten Tangerang, Kotamadya Tangerang and
Kabupaten Bekasi.  Lefl bank of the Cidurian river, that belongs to Kabupaten Serang, is
also taken into account for the study on the socio-economy. - Adnnmstrauvc boundaxy of {hc
Study Arca is shown in Figure 2.1.

(a) DKI Jakarta

DKI Jakarta is bounded by Kabupaten and Kotamadya Tangerang on the west, Kabupaten
Bogor on the south, Kabupaten Bekasi on the east and the Java sca on the north, It is the
capital city of Indonesia and- prospering as a center of polilics and economy in Indonesia.
The head of DKI Jakarta is a gavernor (Gub‘.r(_mr) DKI Jakarta has five municipalities
(Kotamadya), i.c. Central Jakarta, North Jakarta, West Jakarta, South Jakarta, and Last
Jakarta.  The head of the Bach municipality is a Walikota. ~These municipalitics are

divided into 43 districts (Kecamatan) of \_i'hith the llejads are called Camats. - The smallest
administrative unit is Kelurahan: - Administrative boundaries of DKI Jakarta to Kecamatan

level is shown in Figure 2.2.

- (b) Kabupaten Bogor



Kabupaten Bogor is bounded by' Kabupaten Lebak on the west, Kabupatens Sukabumi and

~Cianjur on the south, Kabupaten Purwakarta on the cast and Kabupaten Tangerang, DKI
Jakarta and Kabupaten Bekasi on the north. - Agriculture, manufacturing industry and trade

are he major economic activities there. - A Bupati is the head of Kabupaten Bogor. - [t is
divided into 33 districts (Kecamatan) and the smallest administrative unit is Desa.

{c) - Kotamadya Bogor

" Kotamadya Bpgor is located almost at the center of Kabupaten Bogor. Trade, ltranqurlaiion_,
. communication and public services are the major economic activities there. The head of
Kotamadya Bogor ‘is a Waliketa. . Kotamadya Bogor is divided ‘inio six’ districts -

(Kecamatan) and the smallest administrative unit is Keturahan.

(d) * Kabupaten Tzingerang L

Kabupatcu"l‘angeran_g is i_)ounded by Kabupaten Serang on the west, .Kabup'at'en Lebak and

~ Bogor on the south, Kotamadya Tangerang and DKI Jakarta on the cast; and the Java sea on

the north. - Manufacturing industry, trade, Iransportation, communication and agricultore arc -
the major economic activities there. -A Bupati is the head of Kabupaten Tangerang.

‘Kabupaten Tangerang is divided into 19 districts (Kecamatan) and the smablest administrative

unit is Desa. .

{©) ‘K(itm_nadya Tangerang

Kotamadya Tangerang is a new municipalily divided from Kabupaten Tangerang f.m February
27, 1993, It is bounded by Kabupaten Tangerang on the north, west and south, and DKI

Jakarta on the east,  Trade and manufacturing industry is the major economic activities there.
A Walikota is the head of Kotamadya Tangerang.  Kotamadya Tangerang is divided into six

 districts (Kecamatan) and the smallest administrative unit is Kelurahan.

'(1) ' Kabupalen'Bleka.si

Kabupaten Bekasi is bounded by DKI Jakarta on the west, Kabupaten Bogor on the soutls,
Kabupaten Karawang on the cast and the Java sea on the north. Manufacturing industry,

 trade and agriculture is the major economic activities of the area. The head of Kabupaten

Bekasi is a Bupati. Kabupaten Be_k_asi'is divided into 22 districts (Kecamatan) and the

- smallest administrative unit is Desa.

{g) Kabupaten Serang

~ In addition to the above, castern part of Kabupaten Serang is a part of the Cidurian river basin.

Kabupaten Serang is bounded by the Sunda strait on the west, Kabupaten Pandeglang and
Lebak on the south, Kabupaten Tangerang on the cast and the Java sea on the North. - Major
economic aclivities of the Kabupaten Serang is manufacturing industry, agriculture and trade.
A Bupati is the head of Kabupaten Serang. It is divided into 15 districts (Kecamatan) and -
the smallest administrative unit is Desa. e



- {2) Population

In Indonesia, population censuses were conducted in 1961, 1971, 1980 and 19%0 by Biro
- Pusat Statistik (BPS) The results of the censuses 1971, 1980 and 1990 have been uuhzed _

for the study.

" Accordig to the population census 1990 by BPS, Indonesia had a population of 179 million.

~ This population increased by 32 million as compared with the census 1980. " During 9 ycars
» from 1971 to 1980, the average annual growth rate of the population was 2.39%. During 10

~ years from 1980 to 1990, the growth rate slowed down to I 98 % “'This rate, however,
- mdlcatcs that the populanon may douhlc in about 35 years. oo !

- Average ammal growth rat¢ of population in the Sludy Area indicates hlgher mcreasmg trend
lhan that in whole Indonesia. - The population in the Study Arca increased from 12.9 million

in 1980 to 18.5 mitlion in 199G with an average growth rate of 3.67 %. Figure 2.3 shows

- population in the Study Area by the censuses 1971, 1980 and 1990. ' .

Daring 10 years from 1980 to 1990, population in DKI Jakarta increased from 6.4 million to

8.2 million with an average aniual growth rate of 247 %. . Fspecnally in East , North and
West Jakarta, population increased with a high rate of 3.55 %, 3.78 % and 399 %
respectively.

In the Study Area, populations in Kabupatcns Bogor, Tangerang and Bekasi mdicale very
high increasing trend.” Average annual growth rates ﬁ'om 1980 to 1990 are 4 10 %, 6.15 %
and 6, 47 % respcchvcly : : ,

3 Regional Domestie Products

Table 2.7 shows GRDP in the Stidy Area by industrial origin in 1983 constant price basis.

The table shows that the economic growth rates in the Study Area were higher than that in
whole Indonesia reflecting industrialization in the area. Especially in Kabupaten and

Kotamadya Tangerang and Kabupaten Bekasi, average annual growﬂl rate came up to more

than 10 % in recent years.
2.1.3 Land Use and Land Use Plan -
(1) - Present Land Use

(%) DKI Jakarta. '

DK1 Jakarla measures 662 km? and is lhe pohucai and commercial cenfer of Indonesia. ' The - - -

industrial arca within DKI Jakarta is found along the Tanjung Priok port area where the ship
~ building business is thriving,

The major industrial companies are the Jakarta Industrial Estate in Pulogadung in the
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, mumc:pah!y of Jakarta llmur and lhc !\auasan Bcnkat Nusantara in the mummp'lhty of
‘Jakarta Utara. :

(b) Bekasi

Th.e Prosijat itrigation area in Bekasi covers épproximately 66,000ha,  Irrigation water is
.supplied fromi the Juanda dam constructed in the Citarum Rlvcr through the West "lamm
Canal (WTC) which is approximately S0km long :

‘Utbammuon and mdusmahzatlon have re'\ched areas located along the- hxghway, national
-roads and railway routes. There are fish: ponds constiucted along the coastal lme Whlch
mainly produce tiger shriinps and milk fish for export.

(©) ~Tahgcrang

I Tangerang a total of approximately 43 ,000ha of hnd v.ere devcfopcd for irrigation b)
~ constructing - irrigation canals.  The arcas arc Iocatcd in Prosida-Cisadane, Cidurian-
Rancasumut, and Cici_nia_. '

Urbanization and industriatization have reached areas along highways, national roads and-
* railway rowtes. An area measuring approximately 6,000ha'is being developed in Serpong for
housing, tourism and industrial purposes. Tiger shrimps for export are mainly bred in fish
ponds measuring approxiiately 4,000ha in Keronjo, Manuk, Sepetar, and Teluknaga.

(d) DBogor

Bogor is equipped with two irrigation systems located in Empang and Ka(ulampa, servicing
an area totaling approximately 9,700ha. The Cisadane, Ciliwung and Bekasi rivers form an
alluvial fan; land on this area is cultivated. Vegetables are mainly cultivated in this region.
The southern boundary of the study arca, which is a imountainous area, is made up of forests
~and parly of thickets and cultivated lands. Fruit trees, tea, coconut, and rubber are
cullivated on the northern hilly arca of Bogor.

Agricultural products in the rcglon are mam!y marketed in Bogor City. Tourists frequent
the historical sites in the city.  The area is also known for its favorable climate and resorts.
The rapid urbanization of C:bmong City, the caplta! of Kabupaten Bogor, has made the area
the center of the ¢ément and mmmg mdustry A fot of housing dcve!opmems are carried out
in lhe arca as well. '

(e) ' innd Use Map

- ' The present Jand use map is prepared based on topographic maps at a scale of 1/25,000 and

 1/50,000; analysis of landsat intages taken on the 22nd of September 1994, interpretation of

* acrial photographs of the area surrounding Jakarta taken on the 12th of July 1994, and city

maps (JABOTABEK - 1/70,000, Tangerang - 1/60 UDO) ' Figure 2.4 shows the Present Land
Use Map. :



& (2)  Future Land Use Plan

DK1 Jakarla and cach Kabupaten formulate their own land use plans every ten years with
authorization from the Central Govcrnment The duration of the present land use plans of
these areas is as follows:

~Area .| Duration

| DKI Jakarta - 1995 - 2005
Bekasi. 7 1993-2003
*‘Tangerang’ = | = 1994 - 2004

. Bogor . i | 1995-2005 °
.Fllllll'b 1and use plan map at a scaic of 1/250,000 i is prepared based on the planning maps of
_ DK! JaL’arla and lhe Kabupalcns Figure 2.5 shows the prepared futurc land use plan map.

2.2 Tepography and Geology

221 F dpograp‘hy

The Study Aréa can be divided gcommphologlca!ly into four zones : nmuntamous area, hilly

area, valley plain arca and coastal plain arca. The characteristics of thesc area aré presented
below: :

(1) Mountainous Area

The southern mounl‘amous atea above lhe 150 m contour line, located south of i(ab Bogor

arid mcludcs the hrgh volcanoes Salak (2, 21 ! m)and Pangrango (3, 019 m)
(2) Uilly Area R SRR

The hilly area between the contour lines of 150 m and 6 m; this area spreads oul in a wide fan

from south fo north. The area has been dissected by miany rivers having eroded deep and

“clearly defined valle) the depth of valley. generally correspond to the scale of mer

(3) Valley Plain Avea

The valley plain arca along the river colirse in hilly arca; this area has been formed by 3
dissection of rivers; the boundaries between the hilly area are generally very clear.  Thisdrea
has relatively flat surface ancl long/narrow shape; the meandcrmgs of rivers have been

deve,loped in thc area.

(4) ‘Coastal Plain Area -

The atluvial coastal plain below the 6 m contour linc; in this area, which in general is very

3
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: ﬂal and swampy, the rivers are much less clearly defined and often have shified 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 runining parallel 10 the
coastline; the elevation of inland old sand dunes arc about 6 m above the sea- level
corresponding to the high sea- Jdevel ‘period of about 6,000 years ago. The coastline has
moved northwards in historic times due to sedimentation.” The wndth of this coastal plain

ranges from 6 to 20 km. : '

- 222 Geology

West. Java can be divided physwgraph[cally ‘and structurally into four bclls (Bemmelen
l949) extendmg in the Lasl -west direction and from south to north as below :

_ 7 Southemn mountains of West Java,
. - Bandung zone,
- Bogor zone,
- Lowland plain of Jakarla

" The Study Area (JABOTABLK) lies in the southern mountains comprising volcanoes located

in the southern part of the Study Area, the Bogor zone of roling hills in the southern part of

" Cibinong and westem part of Bogor, and the lowland plain with an elevation lowet than 100

min the norihem part of the Study Ar:,a

All the main rivers in thc Study - Arca ongmate in the southern mountainous area and
discharge into the Java Sea after flowing lhrough the hllly aréa of the BOgor zone and the flat

'lowland plain.

“The gcology'm the Study Arca is composed of ‘alluvial of the ]loloccm (nnmly in the
‘lowland plain), terrace deposit of the Pleistocene (mamiy alluvial fan in the Bogor zone and
Jowland plain), tuficeous sedimentary rocks of the Pliocenc to Miocene (mainly in the Bogor
‘zone) and southern volcanoes of the Miocene.

The geological map of lhe Study Arca and the local stratigraphy are shown in Figures 2.6 and
2.7, respectively. (Sources Geological Map of the Bogor Quadrangle, 1986, Geological Map

- of the Jakarta and Kepulavan Seribu Quadrangles 1992),

23 -nydmiogy

-2.-3.1' Mctcorolo g)

- The Study Arua is located al the tahtude 6°00‘ to 6°50'S and the longltude 106°15' to
© 107°15'E.. The data on climate for recent 5. years(1985-1989) are collected from Badan

Meleorologi dan Geofisika (BMG). According to the collected data, the feature of clnmlc of
the Study area as follows: :



E :(1.)" Air Temperature

Annual average of monthiy mean maxinum, mean and mean minimuny air emperatures al
Tanjung Priok station as a typical station in coastal plain area are 30.3°C, 27.0°C and 24.5°C,
~ respectively. On the other hand, those at Citeko station as a typical station in mountainous
area are 25.2°C, 21. 2°C and 18.9°C respectively. Much difference of air temperature between

_coastal plain area and mountainous area can be seen But atr temperature do not dlﬂer 50

“mich durmg a year in coaslal plam area and mounlamous area.
(2) Rainfall

Annval rainfall depth is about 1,800 mm in coastal plain, 2,500 mm in Lilly area and°more
lhz’m‘ 3,500mm in mmmtainous area in the Sludy area. :

Momhiy rainfall falls much in January and December and falls less in June to Augusl,
Monthly rainfall i in mountainous arca is, generally not so less in dry’ season, but that in coastal
plain arca is very less in dry season.. -

Average mnmhly rainfail and air lemperalurc in these 5 years in lhc Sludy arca are s‘nown in
hgure 2.8. -

232 Rainfall
(1) Probable Raiufall

In consideration of the availability of ramfali data probablllty analysis of 'mnual maxinum
daily areal rainfall has been conducted for the basins of the Ciliwung river including that of
the Krukut river and of the Cisadane river. At the same tinie; the probability: analysis of
annual maximum daily point. rainfall at BMG station has been also conducied.  These
probable rainfalls for several return periods are shown in Figure 2.9 and summarized below:

~ (Unit: mm)

2-year

 S-year 10-year 25-year '50-year | 100-year
Point Rainfall 98 (ibO"/u) 135 qoo%)| 160 (100%)] 192 (1oe%) 215 (100%) - 238 (100%)
Ciliwung (215knt?) 63 (esw] 85 @)l 99 )| 16 (1) 129 eow)| 142 60%)
Ciliwung {(421km?) 67 6% 86 (6_3%) 98 (1w)| 114 sew)| o 1257 (8w 137 (37%)
Cisadane (141 _lkm’) 49 (o 67 (on) 79 (49%)1 .94 @9%)] - 105 (4_9%)' 116 (49%)

According to these results, the n,latmn bclween point rainfall and arcal ramfall in thc Study
Arca is estimated by following equahons :

PA,F )
PA ) =

(0, F)
1.0935 A V% X PO, F)

foi 0=SA<3km?
for35A< L 500 km?

where P(A, F): Areal rainfall for catchmeint area A and of frequcncy % (mm)
. P(0,F): Point rainfall of frequency I%; (mm)

10



(2) Design hyetgraphs

The design rainfall duration is determined 10 be 24 hours taking into account the rainfall
characteristics and the scale of river basin in the Study arca. Time distribution patterns

prepared by the previous master plan are applied for runoff calculation.

233 Runoﬂ‘

Objcchves of the runoff analysis arc to construct a ﬂood tunoff model of the each tiver ‘

. jsystcm in Jabotabek based on the available hydrological data and to estiniate the probable

flood runof¥ for the flood contro} plans.  The storage function method is apphed as flood

- runofT model through calibration of coeﬂlmenfs from the available hy drologual data. -

‘{l) Basin and River System Model

Each river system is further divided into sub-basins for the flood runoff analysis' taking into
account topography, river system, flood control fac;lllics, design conlrol pomts ete. The sub-
basins divided are shown in Figure 2.10, x :

2) Storhge Funciio:i Method

- A storage funcllon model melhod is employed for calculallon of flood runoff from each sub--'

basin and river channel. In general, there are some differences in runof¥ characteristics amony
basins. The parameters of storage function method caui express those differénces based on
topographic data and land use. Schematic diagram of the basin and river channel model for
each river system is llustrated in Figure 2.11.

(&]] Calibraﬁon of Paramefers

The parameters in the flood runoff model are calibrated by the actual floods in Cisadane river
basin. - Figure 2:12 shows comparison of the observed and simutated hydrograph at Btu Blue
on several flood events.  According to the simulation, both observed and simulated

hydrographs coincide well, and parameters of the model are judged applicable.

() Influence of Urbanization to Runoff

~The infivence of future urbanization to runoft is estimated as follows by using established
Mlood rumofY¥ modcl The future flood: runoﬂ peak \ull be mcn.ascd by about 50:% in

average with that of the pra,sent '

1



Probable Flood Peak unit:ms

River Systems Design Scale | Present Land Use | Future Land Use B/A
- © {year) - {1995) <A> (2025) <B>. :
Cidurian river . 25 o380 645 - 1.70
Cimanceuri river ol es ' 249 Sl 282 ! L3
Cisadane river 50 1368 1571 RE
| Cengkareng Floodway | . 100 o242 616 | 255
Western Banjir Canal = - | 100 - 44 602 .| 136
-} CBL Floodway o 500 b tsar | 774 4 149
2.3.4  Tide

Accdrding to the hourly tide record from 198510 1995 at T anjung Priok station and from

1988 to 1994 at Sunda Kelapa station, monthly maximum and minimum sea levels relative to

monthly mean sea level are shown in Figure 2.13 and typlcal trdcs arc as follows

Typical Tide . ' _ Tanjung Priok Station - : _Sunda Kelapa Station

_ Aifé-rage' Monthly Maximinm -~ Mean Sea Level +0.580 m . Mean Sea Level +0.620 m .
Average Monthly Minimum ~ Mean Sea Level-0.558 m . Mean Sea Level - 0556 m

2.4 Rivers and Rclated,Stmcuires
24.1 Watcrsfllcdks

The Study Area, which has an area of 6,070 km? in total, is bounded on the south- by the
watershed line of the mountains south of Bogor, on the north by the Java Sea, on the east by
the watershed ‘between the Cilemahabang and Citarum rivess, and on the west, by thc
watershed between the Cidurian and Civjung rivers.

2.4.2 - River Systems

Investigation of the topographical maps, previous studies and field reconnaissance have
identificd the present river systems in the Study Area as schematically shown in Figure 2.14. .

The Study Area can be gencrally divided into 8 indepe'ndcnt river :basins and tésiﬁtlal b.:isins ‘

which include urban drainage area in DKI Jakarta encompassed by the Western and proposcd
Eastern Banjir Canals (refer to Table 2. 8) :

~ Cidutian Rivcr Basin (803 kmz)

L

2. Cimanceuri River Basin (570 km?2)

3.  Cirarab River Basin (161 kn2) |

4. Cisadane Rivér Basin (1,411 km2)

5. Cengkareng Floodway System Basin (459 km?)
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- mentioned bclow R !

6. - Western Banjir Canal Systun Basin (421 kin?) _
7. ' Proposcd Bastern Banjir Canal System Basia (207 km2) .
8. CBL Floodway System Basin (1,135 km2)
9. Residual Basins and Urban Drainage Area in DK1 Jakarta(712 Lmz)
Total (6,070 klllz) '

Principal dlmcnsmm of rivers arc tabulated in F'ible 2. 9 Characterislics of cach nvcr are

T

(l) Cidurian River |

- The Cidurian mer is located in the westcrmnost of the Sludy Area. - The Cidurian river
' or;gmales in Mt. Kendeng (1,764 m) and flows into the Java Sca; the Cibeurcum tiver, “the

main tributary, joins the main stream at the upstream of crossing point with the toll road from

. DKI Jakarta to Merak Thie Cidurian river has a catchment area of 803 knm2 and a length of -

about 130 km at the river mouth.. A floodway of about § km tength was consirucled from
Dcsa Kedaung to the sea; the formcr river course was abandoned.

In lhe upper and mtddlc rr.aches the Cldun'm river has formed decply dlssu:tcd valley.  On
the other hand, it flows through alluvial coastal plain in the lower reaches; natural lev: ces have

becn d;stnbnted along the river course, on which pamal embankments have been constructed.

Oth‘a“ river lmprovement \\orks have not been carried out yet; only local portion works such

- as partial embankment for irrigation arca, rehabifitation of the embankment, protection works

have been exccuted. On the right bank at Desa Kandawati, a dike breach portion has
remained without rehabilitation.

The coastal floodplain has been utilized for agricultural land mainly composed of paddy ficld.

(2) Cimanceuri River. |

The Cimanceuri river originates in the low miountains with an elevation of approximately 600
m and flows into the Java Sea; the Cimatuk and Cipascun rivers, the tributaries, join the main

‘str¢am at the upstrcam of crossing point with the toll road from DKI Jakaria to Merak.  The

Cimanceuri river has a catchmcnt area of 570 km2and a lcng,lh of about 102 km at the river
mouth

In the upper and middle reaches, thc Cimanceuri river has formed disseeted valley.  On the
other hand, it flows through alluvial cmstal plain in the lower reaches; natural levees have
been distributed along the river course, on which pamal embankments have been constructed.

. 'On the left bank at Desa Cirumpak and right bank at Desa Rancalabuh, dlke breach portions

have remained without rehabilitation.

The coastal floodplain has been wtilized for agncullural land mainly composcd of p1ddy field.
In the middle reaches in and around Tigaraksa, large scate urban developments are now in
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© progress.
(3) Cirarab River
The Cirarab river originates in the hilly arca with an clevation of 01ily' 60 m and flows into the

Java Sca. The Cirarab river has a catchment area of 161 kin2 and a length of about 49 km at
the river mouth :

“ In the upper and middle rcaches the Clrarab river has formed shallow’ ‘dissected valley,?
. whereas in the lower reaches, it flows through alluviai coastal plain. . The coastal ﬂoodplam "

has been uuh?cd for agncullural Jand mamly cmnposcd of padd) field.
@) f_ Cisadane River

The Cisadane river is the largest river in the Study Area, which originates on the northern
side slope crowned by Mt. Kendeng (1, 764 m), Mt. Perbakti (1,699 m) and Mt. Salak (2,211
m).  The river flows through the city of Tangerang and flows into the Java Sea; main
tributaries 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 uppcr catchment, more than half of the basin. The Cisadane river has a
calchment arca of 1,411 km? and a length of about 138 ki at the river mouth.

l'n the upper and midd_le reaches, the Cisadanc rivér-has formed extremely deeply dié'séctcd
valtey.” On the other hand, it flows through alluvial coastal plain in:the lower reaches;

natural levees have been distributed along the river course, on whlch parml cmbankmenls '

have been constructed.

The fluvial terrace with elevation above 12.5 m has been utilized for the city of Tangerang,
and the coastal floodplain has been utilized for agricultural land mainly composed of paddy
field and for Sukarno-Hatla aitport. In the middle reaches, large scale urbanization, like
Modern Land, Lippo Village , Bumi Serpong Damai and olhers are exiending from Kodya
Tangerang southward to Kee. Serpong.

Overalt river improvement works have not been catried out yet; onty local poruon works such

as partial embankment for 1mgailon area, rchabihlatlon of cmbanl.menls and protecuon_

works have been executed.

(5) Cengkareng Flond\\av System "

The Ccngkar;ng Floodway Sy.sicm consists of the ﬂoodway, Mookcrvaart canal Angke '

- Pesanggrahan, and Grogol rivers; the canal and rivers should be treated as tributaries of the

- Cengkareng Hoodway “The Cengkareng Hoodway System has a catchment area of 459 -

km2.

| (a) - Cengkareng Floodway

4
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" In 1983, the Cengkareng Hoodway was complclcd to divert ﬂood of the Mookervaar{ canal,
Angke, Pesanggrahan and Grogol rivers. This ﬂoodway, the Grogol Sckrclans Interceptor
and Sarinah Thamrin pump station (present Cideng pump station) consist of the alternatives
for abandoned extension of the Western Banjir Canal proposed by "Master plan for Drainage
~ and Flood Control of Jakarta" (NEDECO, 1973). The length of the ﬂood\\a) is about 7.9
" km. The Cengkareng barrage for ﬂushmg purpose 15 iocatud downslream of the COllﬂlltnCt
- of the Mookervaart canal :

'(b) Mookcrvaatt Canal

- In 1920 the Mookervaart canal was conslmcted for lhe purpose of nav;gatlon and irrigation.

However; the canal functions only as a drainage channel at present; the canal is under the
contro! of DGWRD. * The canal starts at the sewan gate connecting the Cisadane river in .
- Tangerang; flows eastwards and meels the Cengkareng Floodway. The canal crosscs at
right angles the Cengkareng Floodway and finally joins the Lower Angke rivei, however,
there is a flushing gate at the confluence with the floodway, -east side from the floodway is
- now treated as an urban dramage channe} undcr lhe control of I)Kl Jakarla '

. The canal has a catchmem arca of 67 km? at the conﬂucnce with the Cengkareng F lood\'.ay
and a length of about 13 km from the sewan gate to the ﬂoodwa}

(c) Aug!\u, Pesanggrahau and Grogol Rivers

]hb Angke and Pesanggrahan rivers ongmatc in the hilly area north of the city of Bogor wnh
an elevation of approxlmatcly 225 i and 175m respectively, and join the Cengkareng
Floodway. . Those rivers have catchment arcas of 255 km2 (including the Sepak river basin)
and 107 km2 and a length of about 82 ki and 66 km at the conflucnce with the Cenglﬂrmg
' ]' iood\x ay respecu\ ely. ‘

The Angke river is d1v1dcd into 2 parts by thc Cengkareng F Ioodway, namely the Upper and
Lower Angke rivers. - The upper Angke river, upsteeam reaches of the floodway, is treated as
a river under the conirol of DGWRD; the Lower Angke river, downstream reaches of the
floodway, is treated as an urban drainage channcl under the control of DK Jakarta.

“In the upper and middle reaches, the Angke and Pcsanggrahan rivers have formed dissected
vallcy, these rivers flows through alluwal coastal plam in the lower reaches. The river
COUIses extrcmely meander

lhe ¢oastal - ﬂoodplams have been mamly uhhzcd for resndemral arca. - The upper and
middle reaches wnil be completely urbamzed in the near future. :

~The Grogol river originates in the hlily area; lhe suburbs of DKI Jakarta with an elevallon of
approximately 100 m. The river has a catchment arca of 30 km2 and a length of '\bout 21
ki at the bifurcation of the Grogol Pesanggrahan lnterccplor

In 1973, the Grogol Pcsanggrahau Interceptor was conslmclcd to divert ﬂood water of the
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Gragol river to the Pesanggrahan river. - Therefore, the Grogol river is divided into 2 parts;
upstream reaches of the interceptor as a river under the control of DGWRD, and downstream
reaches of the interceptor as a urban drainage channel under the control of DK Jakarta.

(6) Western Banjir Canal System

The Western' Banjlr Canal (WBC) System consusts of the present Banjir Canal (Westein

Banjir- Canal), the. Ciliwung and ‘Krukut rwcn., it has a catchment areaof 421 km? at the.

wnf]uence of the I\rukut river,
(@) - Wc’sterh Banjir'Cailal '_

I'lood control and drainage in the cily of Jakarta have been a probleni Ironi the beginning,
In 1918, the present Banjir Canal was construcied, starting al Manggarai on the Ciliwung
river, and connecting lower reaches of the Angke river (Muara Angke river), encompassing
the city of Jakarta at that time. The purpose of this construction was to colleet the floods of
“the rivers coming down from thé mountainous or hilly areas such as the Ciliwung and Krukut
-rivers and to divert them around the low-lying city t_owards the Java Sea.

The fength of the canal is about 17 km. Thc Cideng and Gragol drains undcr Ihe contral of

DKI1 Jakarta go uinder WBC through siphons. The Angke drain (Lower Angke river) joins
the WBC at Pluit.  The lowest reaches of the WBC éxtremely. meanders leaving original

alignment of former Angke river. ‘The Manpgarai and Karei_ barrages for mainly flushing

purpose are focated on the WBC.

(b) Ciliwimg River

The Ciliwung river originates on the northern side stope of Mt. Paxxgréilgb (3,019 m); it flows

through the city of Bogor; it is diverted to the WBC at the Manggaral barrage. - The
Ciliwung river has a catchment aréa of 337 km? and a lcngth of about 109 km at Manggarai.
In the upper reaches of Manggarai, the Ciliwung river has formed deeply dissected gorge and
has almost no floodplain excluding near Manggarai. - Downstream reaches of the diversion
point with the WBC, the river is treated as an urban drainage channel under the contro! of
DK1 Jakarta. - :

(¢) Krukut River

*The Krukut river o_riginétcs in the hi}ly area, the suburbs of DK1 Jakarta, with an ele‘véliqm of
about 100 m and joins the WBC at the upstream of the Karet barrage on the WBC.  lthas a

catchment area of 84 kmZand a length of about 34 km at the LOI]ﬂUCHCC 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.
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(’.’) Eastern Banjtr Canal S} stem

" The construction of thc Eastern Bzmyr Canal (l*BC} was proposed by "Master plan’ for
" Drainage and Flood Control of Jakarta" (NEDECO, 1973). The purposc of this plan is to
-~ collect the floods of the rivers coming down from the hiily areas such as the Cipinang, Suater,
* Buaran, Jatikramat and Cakung rivers and to divert them around the low-lying city towards

the Java Sca. At that time, the alignment of the proposcd EBC was determined by long- _
range expcctallons concerning ' the extension of 'the '¢ity casl\mrds - However, the .

~ construction of EBC has not been carried ‘out yet due to’ budgc!ary hmlt'mon for land
- acquisition. : '

" Proposcd Lastern Banjir Canal System consists of the proposed EBC, and: those rivers
- mentioned above, ivhich will be treated as tributarics of the propoéc'd EBC_.

T hose rivers orlgmatc in the hilly arca, the suburbs of DKI Jakarta, with clwahon from 30 to
120 m-and are planned to join the proposed EBC. . The catchmient areas of those rivers -

upsiream of the proposed EBC are ranging from 13 km2 ta 73 km2 total catchment area ol
the systcm is 207 km2 ' . : : :

ln the upper reaches of the proposcd I‘BC 1hosc rivers have formed shallow dissected vallc)

- and have almost no floodplain. - Upper and middle basins of those rivers will be completely

urbanized in the near future.  Those rivers go under the West Tarum Canal lhrough siphon.

In the lower reaches of the proposed EBC, those rivers will not receive floods from the upper

catchment of the EBC but c_ol!cct only local rainfall in the urban area.  The downstream
reaches of the rivers will be treated as urban drainage channels. o

{8) CBL.FIoodway System

The CBL Fl(')odway System consists of ‘the CBL- Fl(’}odwaj/, ‘and’ the Bekasi, Cisadang;

~ Cikarang and Cilemahabang rivers which should be treated as tribwtaries of the floodway.

(a} CBL Floodway

In 1985 the CBL Ftoodway (Cikarang-Bekasi-Laut Floodway) was constructed by Jatiluhur
lrngallon Extension Project to divert flood of the Bekasi, Cisadang, and Cikarang rivers.

‘The floodway has a catchment area of 1,135 km2 and a tength of about 29 km. * Incidentally,
. the Hoodway was used to be called T.B.S Floodway (lekarang BLkﬁSI-SCa I*loodwa))

OB Beka‘u River

“The Clkeas and CllcungSI rivers orlgmatc in the mountains with an elevation of about 1500 m.

Those 2 rivers join each other in the south of Bekasi city. < The downstream of the.
confluence, the river name becomes the Bekasi river.  The Bekasi tiver flows through the .
city of Bekasi and joins CBL floodway. The Bekasi river, downstream of the floodway, has
been abandoned and the former river course has parily been utilized as agncuhural area.
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“The Bekasi river has a catchment arca of 403 k2 and a length of about 116 km at the

confluence with the CBL Floodway.

In the upper and middle reaches, the Bekasi river has formed dlSSLCiCd 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 pamal embankments have been constructed.

Thc fluvial terrace with clevation above 12.5 m has been utilized for the city of Bekasi ,on
‘which urban developments are now e:\tcndmg T he coastal ﬂoodplam has bccn utlhz.ed for
agricultural fand mainly composed of paddy- ﬁeld : :

Overail river improvement works have not been camcd out ycl only local portnon norks such _

- ‘as rchabilitation of embankments and protechon ‘works have been executed.

' '.Thc Bekasi barrage, which was constructed in 1958, is always dammmg up lhe water level of

the Bekasi river by about 8 m, to convey the water of- West Tarum Canal from east to west. -

Therefore, in the c:ty of Bekasi, upstream’ of the barrage; water level of the Bckas1 river is
* considerably high. ~ According to the Perum Otorita Jatiluhur office, the gates are kept closed
even in flooding time. - It is supposed thal the gate ctosure in flood hmc inay be onc of the
causcs of mundahon in upstream area of the banagc :

() (‘lsadan g River

The Clsadang river originates in the hllly area with elcvallon of aboul 90 i and Joms the
CBL Floodway. Asa 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
area of 135 km2 and a length of about 37 km at the conﬂuence with thc ﬂoodway

The Cisadang river and its teibutary go undcr the West Tarum Canal th’rciugh culverts. - Some
partion of culverts has now been clogged by sedimentation. - The vast, swampy area located
just downstream of the Canal, which was suitable for retarding basm, was alréady rt,clalmcd
for factory construction. :

(d) Cikarang River

The Clk'}rang, river orlglmtcs in thc hllly area wilh an elevauon of about 300 m and is
diverted to the CBL l*loodway by ‘the gate at the city of (,lkarang - As a result of
constriction of the floodivay, the Cikarang river, downstream of the ﬂoodway, has remained
 as a drainage channel which collects only local rainfall.  The Cikarang river has a catchment
area of 230 kmZ2 and a tength of about 66 km at the blfurcallon with the floodway.

In"the upper rcaches of the cily of C:karang, it has formed dissected valley. - The fluvial

terrace with an elevation abave 12.5 m has been utilized for the city of Cikarang, and on
which utban developments are now extending.
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Overalt river improvement works have not been carrlcd out yet, only local portion works such

as rehabilitation of embankments and profection uori-.s have been implemented.

The Cikarang barrage, which was constructed in 1965, is always damming up the water level
of the Cikarang river by about 6 m, to convey the waler of the West Tarum Canal from east to
west,  According to Perum Otorita Jatiluhur office in the city of Bekasi, the gates are kept
closed even in flooding time. It is supposed that the g'itcs closure in flood time may cause

- the inundation in upstream areaof the barragc

(c)' Cilemahabang River. |

_ ic (,ﬂcmahabang river is located i in 1he casternmost of the Study Area. 'l‘hc Cilemahabang
river orlgmalcs in the low hilly area with an elevation 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 is very small and acco:dmgly it is

difficult to distinguish the river. from other drainage channels. The (‘ﬂcmahabang river has

a catchmenl aréa of 220 km2 and a length of about 63 km at lhc mer mauth.

_(9) ~ Ponds an’d Reservoirs

There are 193 ponds and reservoirs, better known as Situ-situ in local name, in the Study
Arca. - The arcas of them range from 0 001 to 3.5 kmZ; the water depth of them is generally
very shallow ranging about 1 to 2 m.’ Large Situ-situ are concentrated in Kab. Tangerang;
Situ Patrasana (3.5 km?2) and Situ Garugak (1. 8 km2) are located near the Cidurian river, and
Situ Cipondoh (1.2 km?2) is located near the city of Tangerang. It is supposcd that original

' area Of Silu—silu were mostly widened by the embankment for irri galic‘m purpose.

> Accordmg o "Pchct Aid Proposal for Conservation Works of Silu-situ in the Jabotabck

Area” (DGW’RD August- 1994), total existing area of Situ-situ is 21,25 km?2; it accounts for
0.35 % of total Study Area (6, 070 km2). The areas of Situ-situ by districts are summarized
as follows:

1} DK Jakarta (1.68 km?2)

2) Kab. Bogor (5.15 km?2)

3) Kab. Tangerang (13.06 kin2)
- 4) Kab. Bekasi (1.36 km2) -

Total (24.23 km2).

Geomorphologlc'ﬂiy, Sllu situ are gcnerall} Jocated in shallow vatley plain \\luch aré less
dissected than thosc along big rivers. Few Situ-situ arc countable in alluvial coastal plain.
- Many small Situ-situ are located at the upper end of valley plains whcre probabiy ground

water springs out.

Some of Situ-situ are filled with water only in rainy scason; some of them have bccn
integrated into irrigation system, equipped with gates for supplying water.
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As is represented by Situ Cipondoh, large Situ-situ near the city of Tangerang, the pond arca
is a treasure house of wild plants and animals. : Itowever, the nuimber and area of - Situ-situ
have remarkably decreased, especially in recent years, by land reclamation accompanied by
urbanization.

(10) Carrying Capacities of River Channel
- Carrying capacities of thie. exisfing civer channels arc'éstimatéd by tising the non-uniform
* formula based on the results of river survey conducted in the pcrlod of August to October
1995 by the Study Team. The estimated results are shown in Table 2.10. :
- 2.4.3 ° Related Strticin’rcs

Existing river structures in the abjective rivers of the Study Area are prmcupally w elr(gatcd or
non- galc.d) bridge(road or ra;lway) culvert, sluice, siphon and intake gate.

(D Gated Weir

- The emstmg gated weirs in the objective rivers are being operatcd for: purposes of flood

control, irrigation, flushing and drainage. Locations of major’ gated weirs to be rclaled o
flood conlrol plan in the Study Arca are shown in Flgurc 2.15. -

‘the Pasar Baru barragc, as illustrated in _Figurc 2.16, was con'stmcted in 193?; In spite of

rather well maintenance of mechanical equipment, it was investigated that a few units have
been not operational and several units cannot be opened fully out of ten{10} units-in total. It

is mainly due to that floating matlers ja_lﬁmcd gate slots for its smooth operation. Similar

floating matters are not scarce problem in the other' gate operations.” Replacement or

rehabilitation of gales is necessary for an appropriate ﬂood control operation of lhe Clsadane

I'l\ er.
(2) Culvert

There are so many culverts along the objective rivers at crossing: positions with the other

rivers or canals as well as roads. It is sometimes observed that the culvert structure prevents

river from smooth flow due to clogging of soil andfor garbage deposit or msuﬂncncnt scale
design. Rehabilitation may be ncccssary for such structure srtc

3) Bl idge
_Number of existing brldges Iccaled along the objeclwe rwers in DKI Jakarta is 232 of road

bridges and 12 of railway bridges within a section that river improvement have been studied
for ﬂood control purpose. The number of bridges by river is as follows:
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River Name ' Number of Bridges River Name  Number of Bridges

Road Railway -~ Road Railway
Mookervaatt 27 - Sunter 29 -
‘Angke 2 . * * Buaran I 12
Pesanggrahan 4 . o 1 : Cakung ‘ ' 221
Grogq]f L 29 1 - Cengkareng : I 1
S : : Floodway L
Kkt : .28 0 Sodeian Grogol 2 S
¢ Ciliwung S 38 s © T Western Bar‘jir Canal 15 o 1
Cipinang - 15 R ' R S L
L o m 2

244 Drainage Facilitics

Existing related facilities and structures to the urban drainage system are generally classified

inte the drainage channels(including river and canal):wilh related structures including siplwn,

sluice and culvert, and’ the other ‘structures such as brldgc gatecl weir, - dramnge pump,

reservoir, etc.

1)) "Pullnpilnlg Station

In the DKI Jakarta, cighteen(}8) pumping stations are existing for the urban drainage purpose.
Its total ‘installed capacity is 121.8 m?s, The pumping slations under construction is in four
{4) locations and 39.7 m/s inits total capacily. The main features of those pumping stations
and locations are shown in- Table 2.11 and Figure 2.17, respectively.

(2) Reservoir (Waduk)

There are eleven(11) reservoirs existing in the DKI Jakarta, which are used as the retarding
basin and regilation pond for the pump station. The reserveir total area is approximately 145
ha. Four{4) reservoirs are urider construction with its total arca of 23 ha. Features and
locations of the e\ustmg and _constructing ones are shown in Table 2.12 and Figure 2.17,
respec!weiy

3) Gatcd Weir

Table 2.13 shows the cx;s‘lmg gatcd weirs in DKI Jakarta mainly for urbqn dramage f]ushmg
- and fload conlrol purposcs which locations are shown in Figurc 2. IS

245 Drainage and Wastewater T veatment

(1) Urban Drainage in DKI Jakarta
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_(zi) Usban Drainage Technical Policy |

The DKI Jakarta area is divided into two general zones in terms of the urban drainage policy.
The first arca is the central Jakarta arca enclosed by the existing Western Banjir Canal and
- Cengkareng Floodway, and the proposed Eastern Banjir Canal. This area is mostly located in

the low-lying arca and always affected by the high tidal intrusion. The drainage condition
~ cannot be lmproved only by grav:ty drain measure. The cftechvc countermeasure is a

combination one  with grav:ty drain canal, retardmg basin, dramage pump, gatcd weir and .

udal atc

The second arca is out of the enclosed arca by the banjir canals. The drainage measure is-to

drain off rain water through gravity flow chanhels including rivers and canals, Therefore, |
several low-lying area where area of the place is not so big, suffers rather serious inundation
in water depth aspeet. Inundation is'sometimes causcd by overtopping of river flood water in .

- this area.
(b} Zohing R

The whole arca of DKI Jak'ma is dlvxdcd into the foliowmg threc(?:} r«,glons wh:ch is further
divided into ten(iO) drdinage zones:

chion Drainage Catchment - Drainage Sysle:n

o o . Zone Area(ha)
I. Western Region Zonc -1 - 11,300 Ceugkarcng Floodway
_ " Zone -2 . 4,500 Grogol - Sekretaris |

I1. Central Region' Zone -3 500 Muara Karang
Zane - 4 17,350 . Ciliwung - Banjlr Canal
Zone - S 1,900 - Plit o
Zone - 6 1,100 . Clhwung Gunung Sahari

H{ .Eastern Region Zone -7 2,760 - Sentiong - Pa_dcmangan
Zone - 8 1,250 Sunter Utara(Barat)
Zone -9 12,575  Sunter - Cipinang
Zone - 10 8,050 - Buaran - Cakung

Figure 2.18 shows the above zoncs and drainage systems.
(c) Urban Drainage System Under Management of DK1 jakarta

According to the agreement between'the DPU and the DKI Jakarta, ' i was agreed that the-

DKI Jakarta takes a responsibility for the construction, operation and maintenance of the

following facilitics to be functioned as the urbau drainage syslcm
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" River, Cana}l

Sepak riv.
Ulujami riv.
Maruya riv.
Mookervaart riv.
Sekretaris riv.

Pluis riv.

Grogol riv.
Sodetan Grogol Sekretaris
Jelambar riv. :

. Duririv.
- Muara Karang riv,

* | Gate/Syphon/Trush Rack |

Pasar lkan gate .

- Telukgon trash rack

~ Pluit syphonfgate
.« Bendungan Jagi 1&}1 gate
© -~ Manggarai Il gate

Krukut gate

. ' Capitol gate

Rese rv mrlPu nip

Toman Barat res. and pump

+Grogol res. and pump
‘Rawa Kepa res. and pump

Pluit res. and pump

o Muara Angke tes. and pump’
Setia Budi Barat res. and pump

- Ciragil riv,

Mampang riv.

. Cideagriv.

Jelakeng riv.
Besar riv.

Krukut Bawah riv.
Baru Barat riv.
Kalibata canal

- Sodetan Bali Matraman
- Lower Ciliwung riv. _
Ciliwung Gunung Sahari riv.

Tangki gate -

. Kali Duri gate ..

Kampung Gusti gate

- .Jembatan Dua gate
' Jembatan Merah gate -

Pekapuran gate

L Setia Budi Timur res. and pump

Pondok Bandung pump

- Cideng pump
_ istana pump
© Mangga Dua Ulara pump

. Sunater Timur | res. and pump

©* Citiwung Gajah Mada riv.

Anak Ciliwung riv.

Bara Timur riv.

Ancol Fiv.

Sentiong-Sunter riv.

Cakang Lama riv.

Mati riv,

Podemangan Barat riv.
Podemangan Timur riv,
Other rivers in DKI Jakaria -

: 'Cldeng gate . .

Bunderai Grogo! gate -
Kali Ciden syphone

“Teluk Gong syphon

Gunung Sahari Trash rack

- Other related facilities

Suntér Timur 1{ res, & pump
Snter Barat Utarares. pump
Sucier Barat Selatan res,
Teluk Gong res. and pump
Ancol res and pirmp

' Melati res.

- Figures 2. 19 and 2.20 show lhe schemahc dlagram and locauons of the’ drainage rivers and

camls respeclwely
(d) Urban Drainagé Project- |

In the DKI Jak‘irta various projects 1o mitigate the urban drainage problems have been
carried ‘oul since 1920 when' the Westéin Banjir Canal was compleled Major projects
f lmplcmcntcd to date are summiarized as follows

' (i} Master Plan for Dr‘ainage and Flood Control of Jakarta(1973)
~ Stage : -Master Plan '
Objeciive Arca : Whole Jakarta

X E Jak'ma l)ramage and Flood ( ontrol Pro_iect Phase 11(1974 - 1976)
‘ Stagc K - Detailed Design
Objecim, Arca Wholc Jakana

' f(ltl) West Jakarta Plood Conlrol Prmccl(l%ﬁ 1992)
- Stage _ ‘Construction ©
‘Status Comp!ctcd
Objective Area @ (1) ; Menteng, Sarinah, T hamrm( 750 ha) -
: - (I); Grogol and ‘}ecrc!ans rivers

{(iv) East Jakarta Flood Control Project( 1987 -)
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Stage “Construction
Status . -Under Construction
Objective Area : Fastern part of DK1 Jakarta(approx. 267 kim’)

v) Ancol Drainage Pumping Station Project
Stage + Construction
© Status - . : Under Construction
‘Objective Area : Ancol- Padcmangan Drainage Syslem(635 ha)
o :- Scntlong -Sunter Dramagc Systc_m(l 915 ha)

: '(vi) The Study on Urban Drainage and Wastcwaler Dlsposal Project in thc Cll) of

Jakarta, Feasibility Study(1991)
Stage * 1 Feasibility Study :
Status "t Detailed Demgn to be unplemenlcd in 1996

' O_bjeclive Area : Ccngk'lreng Wesl(3 823 ha)

(vu) Major Drainage Work Component in Jakaria Urban Dcvclopmcnt Project
= 11(199l) :

- Stage ¢ 1 Detalled Design | ’ L St

Objccuve Arca . North Jakarta'Dis{rict: and Central Jakarta Distriét(?,SOO ha)

Many of the existing urban dramage ﬁcnhlles are conccnlralcd lo locatc in the alrgady
urbanized arca of the DK Jakarta, in other words, in the area of north central Jakarta. At
present, a big scale of new construction works have been progressihg'in__lhe,norlh and easl
Jakarta to improve serious drainage condition in the aréa. Even in the other arca in the DKI

Jakarta, many projects, mainly of river or channel improvement, have been mlplcmentmg_

aiming at early completion.

The Table 2.14 and Figure 2.21:show the having recently iniﬁénwnk& projects. All of the.

projects incorporated in the above are categorized in a) under construction, b} detailed design
on-going or completed, or ¢) proposed, as of 1991 when the previous JICA Master Plan Study
‘was being conducted. The present status of iniplementation is also represented in the said
table and figure. The zone numbering system in the table is the one used in the sald JICA
study (see Iigure 2.22)

As seen in Figure 2.21, major: problem areas in the north and central DKI Jakarta between
Cengkareng Floodway and Cakung Drain are covered by the projects recently completed or
~ones under construction of ones of completed detailed design. As to the western DKI Jakarta,

the previous JICA study conducted the feasibility study for the atea of north half of Zone-

L(refer to Figure 2.23). For an improvement of four arcas in Z one-] shown in Figure 2. 23, a
detailed des;gn works is cwpected lo be conducted soon.

(2) Ulban Dr ainagc in JAB()TABEK Urban Arca

(@) langcran g C 1ty
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Tangerang City has no urban drainage system yet but be partly provided with the

" isolated local drain channel nctwork in the respective area. Drainage system in this

area is gencrally divided in the following three arcas:
Central area on the right bank of the Cisadane river

This area is the most developed area of the city and has ralher improved drmn nctwork

lowards the Mookervaarl river as shown in Figure 2.26. There arc some habitual

mundaiton area which may be dueto msufhcwnt capacily of micro- dmimgc channel.

: 'A'rca on lhc left bank of the Cisadane _r_i_ycr :

The area is between the Cisadanc river and lhc Sabi river. Smce the Cisadane river
have been kt.cpmg high water level due to an’ operation of the Pasar Baru barrage

- aiming at irrigation water supply purpose, the most of drainage channel flow down

towards the Sabi river, except area bcing just atong the Cisadane river.

© Area surroundcd by Angke nver ng rodd 'md J] Cllcdug Ray'l

chcral tributaries channel of the Angke river are used for a locai dr'umgc which -
cause inundation troubles due to its undevelopinent. The Angke river may prevent this

~ arca from its well drainage condition due to backwater effect .

Improveinent works of local drainage channels in the central area have been
progrcssing'as shown in Figure - 2.26.

s(b) Koup Beka51

The city- area of Bckasn (Kotap Bekasr) has no urban dramagc system yel bul only
isolated local drain chainels. Local water of the urban area is drained off through such
channels mostly to cither Bekasi river or its tributaries.

(3) Wastewater Treatment

@
()

Existing Facilities

On:site Sanitation Facilities

. Domestic On-site Sanitary Facilities

;"l"oilet’ waste is either treated by individual scplié tank or drained off without treatment.
'~ Gray water from kitchen, bathing and taundry is dircctly discharged to the drain.

" On-site Sanitary Facilities of Commerce and Institution

According 10 the survey conducted by the previous JICA Master Plan Study, only
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" 5.6%of cxisling commerce and institutions in DK Jakarta arca  as of 1991 have on-
 site package treatment facilities capable of treating both toilet waste and gray waler,
The remaining is being equipped with a septic tank only for toilet waste, or without
~ treatment.

| (i1) Sludge Treatrent

The existing sludge treatment are operated at Pulo Gabang,-l(cbon_"Nanas and Duri -

Kosambi plants ,respectively. A tonal capacity of those plants is 660 m/s.
L (b) IsSp

lhc ] SSI’ is the moslly completed sewerage and sanitation pro;ect that is also called as the

Sctiabudi and Tebet = pilot project. The area is surrounded by the Western Banjir .
_ Cfunl(norih) J1. Gatot Subroto (south), the Clll\wng nver(easl) and JI. Jend. Sudirman (m,st} '

as showu in Figure 2. 23

{¢)’ The Study on Urb'm Drainage and Wastewater- Dlsposal Pro_;ecl in the Clly of Jakfn"ia
(Ma:ter Plan Study and Feasibility Sludy JICA 1991)

The master plan proposed a sewerage development plan which covers an area of 16,604 ha in
which the estimated population wil]l be 6.35 million in year 2010. It was proposed that the
arca would be divided into six(6) sewerage development zones as shown in Figure 2.24. The
* proposed maior facilitics in each zone are summarized inT ablc 215 :

The feasibility study was conducted for the priority area that is the northern portmn of the
centeal zone, while southern portion is the project arca of on-going(as of the study period)
Jakarta Sewerage and Sanitation Project(JSSP). Out of the area of 6,107 ha of the central zone,
the priority area(defined as North Central Sewerage Development Area) have an area of 4,300

ha excluding the JSSP project area. The priority area is shown in. Figure 2.23. Out of the -
priority area, the afea to be covered by sewerage development systent is 3,847 ha excluding -

area for rivers, parks, ponds and reserved area.
(d) Sewerage Development Proposal by PAL Jaya in 1995

The Persahaan Dacrah Pengelolaan Air Limbah (PD PAL Jaya) preparcd (hc scv.cragc

development proposal for DKI Jakarta. The service area will be 13 areas and qbout 5,800 ln _

in total area for which total plant capac:ly will be about 9,600 llsec

2.5 Floodm:g_ |

2.5.1 Flooding in DKI Jakarta

Many and large areas in the DKI hkazlzl have been suftered serious flooding and inundation
of long duration due to various factors. Several inundation maps and survey report on

inundation data were collected for recent years(during 1991 to date) which information are
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‘integrated in Figure 2.23, The information mcorporated and superlmposcd in the figure are
extracted from the following malcnats : :

(a) Inundation data extracted from Buku Daftar Bvaluasi Genangan Tahun 1991/] 992

~'di DKI Jakarta
(b) Buku Pedoman Pelaksanaan Pcngend':han Banjir Penade 1992!1993 -PDK1)

_ DPU -
;(c) Peta Genangan Yang TCl’jadl l"ahun ]993/]994 W:!ny’th DKI Jakarta DPU DK[_

. Jakaria ! : .
'(d) Pela l.okasi Genangan Alr DKI’ Jakarla, 'lahun 199411995 PSAPB(C;Il\mng -
o Clsadane), DPU '

(¢} Buku Pedoman: Pelaksanam Pengendaltan Banjlr Periodé 1995/1996,. PDKU
: . DPU , .
(D lnformalion fi_'rom DPU DK_[ Jakarta on Ilm_ndation Factors in each Habnual '

A'rea

- Major inundation factors identificd from the abovc infor mahon are gmcrally summamed as
fO”O\\b '

(a) Low- Iymg area or located in ﬂood plain - :

(b). Insufficient carrying capacity of the rivers and the existing drainage system
(c) ]mprovcmcnUConsimcnon works are not completed yet

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

(c) Cloggmg of canal with soil and/or garbagc sediment

On hgum 2.25, the mundahon locauom arc class:ﬁcd into the following three categories
according to the inundation area and depth:

{a) Class!  : Serious arca’
(b) Classil - : Rather serious arca
{¢) Classlll :Lightarca

It is observed in iﬂgurc 2.25 that the class | and c!ass ll locanons are concentrated in the
fO]lOWlllg area: :

(a) East coastal arca 11t is most north-cast part of the DKI Jakarta and between
the Sentiong river and the (,akung Drain. This area is very low-lying arca where

¢ the Sunter east and Sunter west polder projecis are on- gomg Inundation arca
seems to be \cry big but dcpth is not 50 hlgh

(b} Clpmang river area : The arca near ihc conﬂuence with the Sunter river is located
" inlow-lying arca where both mundatlon area and depth are big.

{(c) Q?__liw_ung river area : The arca along the Ciliwung ri\'cr where is the upstream
reaches of the confluence with the Eastern Banjir Canal suffers serious inundation.
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(d) Kmkut river area ' The arca near and upsiream reaches with the Mampang
river suffers onc of the most serfous inundation in the DKI Jakarta in terms of
inundation arca and depth. Some places tocated in the low-lying arca where was
previously the flood plain of the Krukut river.

(¢) Pesanggrahan river area ¢ There are: some serious arcas along the

l’esauggrahan river. ‘The most concewablc reason of serious inundation may be

* due to no improvement of the Pesanggrahan river and locations on the flood plain.
f 252 F!Odding ih Kotamadya Tangerang

: kAccordmg to the mformauon in the study rcporl titled “Proyek Pefcncanaan 1ekms Sistem
Drainase Kotamadya - Fangcrang 1993/1994”, the habitual inundation area in the Tangerang

city is broadly classified in two (2) categories in location aspect. One is in and around the

- central town area of the city where is in the catchment of Cisadane river or nearby. The
sccond one is in the catchment of the Angke river where is rather recently, developed
residential arca. The all locations are shown in Figure 2.26.

A scale of the inundation in both areas is not so serious in terms of inundation arca and depth
as well as inundation duration as long as data is available. It is conceivable that the

* inundation places in the catchment of the Cisadane river may be alfected by thc hlgh water

level of the said river due to the followmg reason:

(a) Difficulty of drainage of lhis arca loward the Clsadane river siiice water lcvcl of
the river is always damimed up by the Pasar Baru barrage.

(b) Backwater effect of the Cisadane river to the Sabl river durmg a ﬂood of the
Cisadane river. :

As to the places located between the Angke river and the future Ring Road, it is conceived
that the inundation factors are mainly due to the prcsent condition of 1he local dramage and
some effect of the Angke river as follows:

(a) No development yet of the local drainage system :

(b} Incomplete or déteriorated structures such as concrete wall, sluice gate, etc :
{c) Obstruction of garbagc and soil deposit in river channel, and -
() Backwater effect of the Angkc river to the local dram channcl

2,53 Flooding in 'l angerang, Bekam and Bugor Area
I the Study A_rca, the c.auscs of f_lo‘oding are classiﬁed into several kinds as follows:
{a) overflow from river; : : : :
(b} inadequate land usc in valley plam along the ‘river functlonmg as a natural
- retarding basin; -
(¢) landside water inundation of lnbutary due to the influence of back\\ ater eﬂecl of

the main stream;
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(d) overflow from local drainage channc!s due to the msufhcncnl capacmcs and
(¢) flooding caused by the operation and maintenance of irrigation facdmcs such as
intake weir, gate and trrigation canal.

Some flooding occurs not only. by one cause but also by combination of plural causes
mentioned above. :

Oulsxde of DK1 Jakarta area, avallablhty of past ﬂoodmg rccords is limited comparcd with -
- those in DKI lakarta.  Accordingly, field reconnaissance and mlervuw survey in the field
~have been carried out carcfully to supplement the mformahon It is especially lmpor{am to -
dlSlnglllSh the cause of flooding between overflow from the rivers and others. - Bécause the
former is the target flooding \\thh should be mitigated by the llood Control Maqtcr l’hn
On the other hand, the latter should be treated as a local dramagx, problem ‘

() Fiooding in ’l‘angerang 'Area

Past ﬂoodmg condmon in "langcrang arca is complled as show.m in l'lglll‘t. 2.27, by using
available past flood area maps prepared by PU Pengairan Tangeraiig and previous study
reports, by supplementing the information through -interview survey: in the *field,
-(,onccrmng the Cidurian and Cisadane rivers, detailed study on past floodings has been
carried out by “Cisadane River Basin Developmenl Fcasxb:ln) Sludy" (DGWRD, August
1986}

{a) Clclurian River

F loodmg has occmred along the embanked reaches in coastal plain, downstream of the toli
~ road from DKI Jakarla' to Merak, due to mainty dike breach and overflow. Flooding in
_ l)ecember 1981, Fcbruary 1985 and December 1993 were lhe big ﬂoodmgs in lhesc decades.

leb breach occurrcd on the rlghl bank in Desa Kandawat: in 1981 ﬂood Accordmg to the
previous report above mentioned, since 1982, the broken poirits have been 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, overllow from the
broken point occurs almost every year. In 1993 flood, an army was sent oul fo rescue the
inhabitants in Kec. Krcsek. : - ' '

" Flooding also occurred due to opemtlon ancl mamtcuance ol i 1rr1gauon facmhcs such as intake
weir, gate and lmgatlon canal ; :

- {b) 3Cimanceajri River

© Flooding in December 1981 were the big ﬂoodmgs in these decades. * Flooding has occurred
along the embanked reaches in coastal plain due to mainly dike breach and overflow. - Dike
breaches have occurred at Desa Rancalabuh on the right bank and Desa Cirumpak on the lefl
bank. The embankments are left without rehabilitation works still now. Consequently,
overflow from those broken points occur almost every year and flood water flows down o
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“the villages located downstream.

In Kota Tigaraksa upslrémn of the toll road from DKI Jakarta to Merak, flooding has also
occurred in the dissected narrow valley plain.

{c) Cisadaiic River

'I‘Iooding has occurred anng' the embanked reaches in coastal plain, downstream of the toll

road from DKI Jakarta to Merak, and the city of Tangerang mamly by dike breach and |

‘overflow. lloodmg in December 1981 and February 1985 were the big floodings in these
decades.  The dike breach occurred at l)csa Kedaung Wc(an in 1981 and 1985 rcpeatedly

~ The Clsadanc river has ovcrﬂo“cd in‘the city of Tangerang in 1981 and 1985, One of lhe

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
maintenance condition at prcsenl it is supposed that the . gates could not be operatccl
ﬁppropnately in flooding time.

@) Flooding in Bekasi_A.rea.

Information about the past floodings in Bekasi area is limited compared with ithose. in

Tangerang arca.  Past flooding condition in Bekasi area is compiled as shown in Figure 2.28,

by using available past flood aréa maps prepared by Perum: Otorita Jatiluhur and by
supplementing the information through interview survey in the field.

In the downstream arcas of the Bekasi, Cisadang and Cikardng rivers, PROSIJAT irrigation
area, the flooding is remarkably decreased by the CBL F loodway constructed in 1985. " it is
said thal 70 % of habitual inundation in the downstream areas is relicved from ﬂoodmg at
present, bul remaining 30 % of the area has still been suffermg from flooding.  In this area,

flooding is not caused by the ovérflow from the mainstream, but by:thé landside water

inundation or the overflow of local drainage channels due to the insufiicient capacities.

The Bekasi river has overflowed in the newly developéd residential area, which is located in
the downstream reaches of canfluence of the Cikeas and Cileungsi rivers. - In rainy season of
1993 and 1994, flooding accurred in this arca; depth of inundation water reached abouit T m.

It is supposed that one of the reasons of flooding is prolonging backwater effect of the Bekasi
barrage located dowmlream bccause the gates are kept closed even in ﬂoodmg tinie and lhek '

dam up of water level reaches up to about 8 m,
(3) Flooding in Bogor Avea

As aresult of the review of previous studies as well as the interview survey in the ficld, it was
- confirmed that fe‘.\% floodings have occurred as shown in Figure 2.29.

The reasons above are that the Cisadane river flows along the west margin of the city of
" Bogor haviig deeply dissected vatléy; the Ciliwung river also fows through the center of the
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caly forming dissected vaﬂey, whereas lhe cny of Bogor is locah,d on the conmd;rabi) high
hilly area high above the rivers. :

2.6  Water Resouvces and River Water Quality

2.6.1  Water Use

(1) - Surface Water Usc_ . |

{a) Water Use Facilities lncluding Existing Rcsérvoirs and Water Couv_cya'ncé System

The water suipply to municipal and industrial, irrigation and fisheiy water scctors in
JABOTABEK area has’ been carried ot by developing the surface waler resources in the

- Citarum river, which is one of the main water sources for the eastern part of JABOTABEK

area, and the objective riv ers for the Sludy, and by prowdmg shailow and deep groundwater
wells..

B Pn,scmly, dam and reservoir for rcgulaimg river water ﬂow and for stab:llzmg vater supp]y _ '

are provided only in the Citaruni river basin in around JABOTABEK area as shown in Figure
2.30; namely, the Jatiluhur, Czrata and Sagulmg dams with a total gross storage volume of
5,354 million m3, which were constructed in 1969, 1985 and 1988 rgspectwely

: Many water convcy‘mce systems have bcen constructed in order o supply raw water mainly
© to irrigation sector in JABOT ABLK area as indicated in the aforesaid Fi igure 2.30.

The aforesaid canals and intakc structures havc been constructed since the beginning of the
20th century and contributed to economic devélopment in the areas. . While, since reduction
of their capacities due to sedimentation in the canals and slope failure along the canals had
been mnarkablf:, the lmprovcment and rchabilitation works were done for some 01‘ the canals.
In addition, the study team identified through the investigation for the cmstmg weirs that the
gate structures at the Pasar Baru barrage in the Cisadane river and the CBL weir in the
Cikarang river needs the rehabililation. '

- (b) Muhibipal and Induslrial Water Use

- The surface water amount taken in for M&l water use from the major rivers in JABOTABEK
- area which are based on the data prowdcd by the Dinas PU at Bekasi, Tangerang, Bogor and
: Scrang as well as the data obtamed b} the prevmus studles are as follows
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(unit : ¥s)

" Rivers/Conveyance Systém DK1 Bogor Tangerang Bekasi " Total
. ' Jakarta ‘
(I} Citarum/WTC 15,100 . - _ 875 15,975
{2) Cibeet - : : - - - P B
(3 Cikasang - - .20 L e 249
(4) Bekasi . Sl 682 49 1172
(5) Sunter o s ' - 1 51
@ Ciliwsng o204 - . 2,104

(1 Angke ‘— s 2 . )
(8 Cisadane ST 2800 2,063 3794 8757
(9) Cimanceuri ‘ o L 10 E 10
“(10) Cidurian - R i T
-~ Total 17958 5,012 3,802 1,595 28,364

As for commercial use, there are no sufficient data in order to analyze and grasp present
commercial use condition even in JABOTABEK area.  JWRMS roughly estimated on the
basis of production data provided by the water supply companies in JABOTABIEK area that
total water demands in commercial and serwce sectors corrcspondcd o about 20 % to 40 %
“of the mummpal water demands. : . : v '

(c) [lrrigation Water Use

The major existing irrigétibn systems in JABOTABEK area are as follows:

Irrigation System Water Source  © lrrigation Area as of 1990
B R (ha)

a) Prosijat area Citarum, Cibeet, Cikarang . 65845
- and Bekasi - -
b} Prosida-Cisadane Cisadane 31,156
¢} Empang Cisadanc 5,791
d} Cidurian-Rancasumur  Cidurian 10,805
¢) Cicinta Cicinlta 1,371
g) Katulampa Ciliwung . 4 C 1,853
Total I S N8t

Presently, large scale jrrigation arcas such as Prosijat and Cisadanc arcas have higher . 7
intensities than thos¢ in other areas where the water availability in both thc dry and wet

seasons is rather limited comparmg with their ircigation areas.
(d) }-lshcry

Two types of infand fishery, nal'ne:ly fresh water fishery in paddy field and river course and
brackish water fishery along the coastal arca facing the Java Sea, have been carried out in the
study area. Water requirement of fresh water fishéry is negligibly small comparing with
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irrigation and municipal and industrial water demands according id l"iTA-.ISSI study. ~ On the

~ other hand, intensive fishery developments has been made since 1985 for shrimp production

by using the return flow of the existing irrigation areas or river flow, but traditional tambak
areas still occupies the major parl of the sector as given in the following table showing arcas -
of brackish water fishery in 1988: '

: Description - Serang  Tangerang = Bekasi Potal
© Private firms (PT) in 1985 269 797l 1077
. Semi-intensive - development - since 250 (379 150 779 -
1985 o L
" Traditional tambaks S S 5018 :3,473. f6,266; : 14,762
Traditional tumpang sari ~ . - - 800 ¢ 800 -
' " Total 5,537 4654 7,227 17418

-Source : Clsadane-Clmanuk lmegrated Water Resources devdopmem (BTA- !55), 1989

) Groundwatcl Use l'or ‘V.lumc:pal and Industrlal Water Suppl_',

“The shallow and du..p groundwatcr in JABOTABEX area is mtcnswe!y wtilized as the main

water squrce for M&! water supply.  Cwrently, decp groundwater wells of 2,681 in total is
regisicred to the Dlrecloratc of Environment and Geology (DEG) and PAM Jaya but there aie
no data on shallow wells in JABO' FABEK area.

Therefore,; the JWRMS cstimatcd lhc amount of gronindwater abstraction for M&] water use

in JABOTABEK area as of 1992 based on the survey as follows:

{unit :m’is)

Shallow Groundwater - - Deep Groundwater Total

" GroundwaterUse ©°  ~ DKI  Botabek . = DKI Botabek DKI Botabek
o _ Jakarta : fakarta . Jakarta -
Doniestic 88 10.6 0.1 0.0 89 10.7
Commercial and St_arvices 2.0 1.9 1.6 0.5 3.6 24
Industry - 05 0.4 2.5 1.8 3.0 22

" Total 113 12.9 44 24 154 153

In estimating the above water abstraction amount wtilized, the JWRMS assumed the number

“of real abstraction wells at three (3) to four (4) times of the registered wells to the DEG and
: l’AM Jaya in DKI Jakarta. . As seen in the table, the water amount of 15.4 ms is estimated
tobe abstracted in DKI Jakarla in 1992 while the safe yields i in DK1 Jakarta was considered to
‘be' 3.6 m’/s by the feasnblllty sludy on Cisadane River Basin Developient Project.  With

rcspect 10 Botabek area, the current abstraction amount of 15.3 m¥s, also, exceeds the safe

yields of about 11 m/s estimated by the mentioned feasibility study.:

Among the impacts due to the mentioned over-abstragtion ‘of the “shallow and deep
groundwater, the JWRMS reported that increase of flooding and drainage congestion to be
induced by the land subsidence is onc of the most significant issues and that it may ncedi _
further improvement of the existing flood control and drainage systems. -
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2.6.2  River Water Quality

It has been reported that the water quality of rivers has been deteriorated year by year due to.

influx of domestic and industrial waste water into the rivers in JABOTABEK area, especially
in Bogor and Jakarla, wilh high popu!ation density and induslrial activities.

Uuder the mentioned situation, an intensive water samplmg and ana!ysm were carrlcd out by’
- the JUDP-1I at the {ocations shown in Figure 2.31 for 7 months durmg the dry season in 1992. :

- According to the tesult of the meationed invesiigation, biological oxygen demand (BOD),

chemical oxygen demand (COD), dissolved oxygen (DO) and ammonium (NH,), which are

usually utilized as indicators showing degree of water pollullon due o influx of domesllc
waste water into rivers, are summarized as follows: :

. ; ‘ - {unit : mg/h)
Rivers . . . BOD . . . COD PO - NH,

1. Cidurian ) 051045 5010300 50185  00t004
2. Cimanceuri - . 101640 10010300 ~ 301065 - 00006
3. Cirarab - © 10f050 . 7010260 20080 . = 00109
4. Cisadane 101660 - 1010350 40190 001006
5. Angke £ 2010320 5010600 ' 01te70: - 00t046
6. Pesanggrahan 101060 5010500 . 15185  0.1to1d
7. Grogol 10016700 45010900 - 0di0l2 500150
3. Krukut 10060350 © 20010550 021014 1.540 13.0
9. West Banjir Canal 30180 10.0 10 30.0 021025 " 021037
10. Cipinang 15010300  200t09.0 00wi0 . 101050
11. Ciliwung 1.5108.0 1010500 . 251075 0110038
12. Sunter : 500200 1001600 05130 . 041019
13. Bekasi 2.01030.0 10t0 1100 101070 - 01022
14, Cikarang . 1.5t060 1000950 251070 . 011008
Standard in Java Province and DKI no standard no standard nore than 3.0 léss than 0.5
Jakarta _ _ .
_Standard in Bekasi and Tangerang 20 to 300 40 to 600 no standard £.02 to 20

AWl the indicators obviously describe that high values have been observed through the dry

season in the downstream of the Angke, Gragol, Krukut, Cipinang dnd the Bekasi, and the
middle reaches of the Sunter, comparing with the standards in JABOTABEK area. « These =

rivers are running through Jakarta and/or Bogor with high population density, and lhen,ﬁ)n,,
most of theim are Judgcd to be aflected mamly by domestic 'md commercnal waste waler

While, the JICA Sludy 1cam undertook river watcr quahly mveshgatmn at 41 locattons for
19 rivers froin the Cidurian till the Clkarang in JABOTABEK area in October 1995. lhc

water sampling - locations are shown in Figure 2.32. ‘The result of water quality test is .

sumimatized as follows:
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. S (unit : mgil)
Rivers . COoD DO ‘NH,

1. Ciduorian 3910270 37to 74 not detected
2. Cimanceuri - 87 _ 4.7 _ ' not detected
-3, Ciratab 560 o notdetected T -2.60
4 Cisadane R ﬁ 461075 - 4.0t6.1 ot detected
" s, Mookervgari Canal : . 6310320  notdetected 148 . .
6. Angke S 18210220 0 201933 0010024
7. Cengkareng Floodway - L 230 “not detecied  © 0.65
8. Pesangprahan . 381048 L2to24 0‘328100.:33 ‘
9. Grogol . 66 © notdetected 078
10, West Banjir Canal 50188 00128 02210028
11, Krukul - 62 14 o 2400 '
12, Ciliwung . ' 351078 221087 ¢+ 0000388
13: Cipinang - : .40 not detected 1.02
14. Buaran ' _ 430 80 - - 1060
15. Sunter. v 3.1(022.0 141060  00t01.02
16, Bekasi - ‘ 13610440 4000100 00t0024
17. West Tarumi Canal - E 451068 401670 0.0100.20
' 18. CBL Floodway - 5610300 23180 - 0010440 -
19. Cikarang ﬁ 4.2 3.2 . not detected
Standard in Java Province and DK1 Jakarta no standard more thah 3.0 less than 0.5
. Standard in Bekasi and Tangerang o 40 to 60_0 : nostandard ©R02to 2_0_

" It may be conciuded on the basis of thc water quallly analys1s carried ont by the JUDP-1I and
JICA study team, that the water quality in the downstream of the rivers flowing down in

Jakarta and Bogor _has been deteriorated by intrusion of domestic and industrial waste water,
as reported by the previous investigalions.

263 Land Subsidence

The possibility of land subsidence in DKI Jakarta has been reported by the previous studies
and therefore the DGWRD, DKI Jakarta and the related agencies have provided monitoring

wells and leveling survey on elevation of the ex;slmg bcnch marks in Jakarta has been carried
out pcriodically smce 1989 : :

Figure 2,33 shows the lcmered deplh betwccn 197471978 to 1993/ 1994 The lowered areas

- with'a s:gmﬁcant degraded depth'of about more than 60 cm are as follow
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Location ' " Difference between Elevation Drainage

_ - from 197471978 to 1993/1994 System
il. Daan Mogot in Kec. .la_kana 06mtol.0m Mookervaart canal
" Barat : _ '
L Pangeran Jayakar!a in Kee. . 06mto09m : Ciliwuyng river
Jakarta Pusat ‘ I ' '
3. Perintis Kemerdekaan in Ke_é. . 06nite0Im * Sunter river

" Jakarta Timur

“The JWRMS prehmmanly smmlated the future e*ctenl of land subs:dcnce under combination

of groundwater managcment strategy with the water demand scenarios as shown in Figure
2.34. - According to the result of the simulation, land subs:dence was predicted to further be

progressed till 2025 even if the groundwater abstraction is’ sloppcd in 1995, and lowered

depth, currently 50 ¢ to 100 cm, will become about 200 cm in 2025. Also, If there will be

no restriction, low ered depth wxll exceed 400 cm.

Pn,scntly, thc (xovemmcni of Indonesia is managing the ground\-ntcr use by specifying the
‘conservation zones of 1 to 1V in DKI Jakarta as shown in Figure 2.5-6, which was set up
‘mainly taking into accowit the salinization and decline of plczomelrlc grmmdwater levcl:, al
the cxlstmg monitoring \\ells

(l) Zonel : no testrictions on groundwater pumping -

(2) Zonelf : groundwater abstraction only permitted below 40 m of depth

(3) Zonelll : groundwater abstraction only permitted below 140 m of depth-

(4) ZonncIV : no groundwater abstraction permitled, except for Iocal fush water
occurrences deeper than 250 m :

2.6.4 DPrevious Studies and Plans
(1) Water Resonrces Management
(&} Major Studies Related 1o Watcr Resources Managcmcm

The studies on water resources management mcludmg its dcvel{}pmem in the JABOIABI K
arca have been carricd out by the DGWRD in order to meet the water dcmands in the various
water sectors in JABOTABLK: area. - The recent’ studlcs covmng management and
development of the surface and/or subsurfaue water resources are; the feasibility study on
Cisadane River Basin Development Project in 1987, financed by the IBRD; Cisadane-
- Cimanuk Integeated Water Resource Development in 1990 by the Dutch Government, and the
JABOTABEK Water Resources Managcmcnl Siudy in 1994 by the IBRD

(b) JABO’[‘ABEK Waler Resources Managcmc'nl Study (JWRMS)
* Scenarios for Water _Reso'urces_Mmmgémem Including Devdopnu’.m
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F he JWRMS applied lhc scenarios for managing both the surfacé and ground water resources

' -durmg the period untit 2025.  The JWRMS set out the conceptual three 3) scenarios for the

management as given in Table 2.16; scenario A with high economic growth; scenario B3 with
low economic growth; and scenarto C with high economic and managed growth.

With respect to water resources managcmem the scenarios A and B assumed that the main

* water source for municipal and industrial (M&I) water supply would be still groundwater,

and that developmcnt of surfacc water ‘is dclayed due to the low invesiment of . lhc _

: Government. - White, the scenario. 'C would dwerl the main water source for the M&l water -

supply from the ground water to the surface water in order to cope with such problems related
to thc over-abstraclion of ground water as land subsxdcnce and tm\urmg of ground water table-

: Gromrdwawr Managemem Slraiegy

The JIWRMS 1dcnuﬁed that the sigaificant problems related to the groundwatcr use arc; 1)
land subsidence induced by over-abstraction of deep grounduater in the northern part of DKI
Jakaria, 2) pollution of shallow groundwatet due to intrusion of waste water, and 3) lowering
of groundwater table predicted to be caused by the intensive and concentrating abstraction.

- To improve the mentioned situations; the JWRMS recommended the following measures:

Management Issues “lmprovement Méasures

1) Reducing or controlling the abstraction a) licensingto water users
of medium to deep ground water inthe  b) provision of high gréundwater tarifT
northein part of DK Jakarta c) provision of alternative -water source (piped water
' ' supply system}
S _ T _ d) subsidizing piped water supply system
2) Reducing or confrdlling the abstraction é) licensing to water Usérs
of shallow ground water b} provision of high groundwater tariff
' e ' "¢} provision of alternative water source (piped waser
" supply system) ' _
d) subsidizing piped water supply system
1) Promoting and extending groundwaler - a) licensing to water users
abstraction in selected zones b) pm\kision'of low groundwater tariff
- ' ¢) provision of alieriiative water source {piped water
supiply system) - o
- : , “d) ¢ subsidizing piped water sipply system
"4} Groundwater recharge enha_incemen‘_l "a) | p_rovi_siori of roof catchment recharge system
s o . _ -b) open pavément ' '
5} Groundwater poliution conteol -+ @) relocatingrisicyindus'lries :
' o 'b) regulations'on production and uses of pollu!ams
¢} poliution fax ' '
‘ ;d)' obligatory waste water treatment ©
e) “provision of sewerage systems
) reclaiming polluted sites
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- Surface .IVa;(_é_’_gf _Respurqes Maigagen_rem Strafegy

The JWRMS set up priority rankmg for waler allocation to various water users; 1) the
existing irrigation and M&I water demand, 2) additional M&I water demand, 3) new
irrigation development, 4) aqua-culture, 5) ﬂuslmlg water, and 6) hydropcm er generation.

~ The strategy for surface water resources development durmg time honmn 11l 2025 were
formulated for both the scenarios of A and C as given in Figure 2.35. T he proposed strategy
~is called as “strategy 5” and has multi- objectives to; '1) balanced water supply to DKI Jakatla,

whlch provides the water supply sources both in the west (the Ciwjung and Cidurian) and the |
cast (the Citarum) to DK Jakarta; 2) safe drinking water sources, which could prevent water

pollution along water conveyance system and minimize the use of polluted water in the
- Cisadane and Bekasi rivers passmg through Bogor city area; and 3) maximum grawly supply
- to Bogor :

(2) Water Quality 1 M anagcmen(

ln JABOTABE K area, the Government of indonema has carried out the studies and programs '

for managing river water quality. In these years, the major ones are; a) I’royek Kali Bersih

(PROKASIH clean river program}; b) JABOT ABEK Water Rcsources Management Study, -

and ¢} Water Quahty Control Managcment in JABOT ABI K.
Outline of the menuoned sludles and progran is descnbed in the followmg sub- seclmns
(a) PROKASIH

“The PROKASIH is going oh by the local governments under the BAPP]*DAL for specified
twenty two (22) river systems in eleven (11) provinces, focusing on industrial sewage.  The
Provincial Government of West Java and DKI Jakarta are implementing the program for the
Ciliwung, Cisadane, Bekasi, and Cipinang rivers and Mookervaarl canal among the aforesaid
rivers. The program includes monitoring of waste water quality from the industrial factories
and provides instruction to the factory owners {0 give appropriate measures for improving the
wasle water quality, whcn the quality exceeds the national standard for indush‘ial sewage.

As a result of the implementation of the PROKASIH the toxic effluent has becn decrpased in

Jakarta through monitoring of river water quality. - While, in Botabek, it, currently, is judged

~ that monilored data are insuflicient for. cvaluat:on of thc program aid that further contmuous _

monitoring is necessary.

(b) JABOTABEK \Vatcr Resourccs Management Sludy (J WR\/IS)

The JWRMS was carried out by lhe DGWRD under JUDP 11 Project between Junc 199] and

February, 1994 as described in the aforesaid section 34. ~The study concluded on thc water
- quality as summarized as follows:

IV est Tarum Canal
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[tis identified that there are no sngmﬁcam problems on river water quality of the WTC, w hich
are curcently wtilized as one of the main water sources for domestic water supply in DKI

‘Jakarta and Bekasi.  But, during the period till 2025, it is predlcled that river water quality in

the WIC will be deteriorated by high concentration of organic material and influx of

- municipal and industrial waste water in the rivers runmng through Bogor. -From this
~ prediction; it is recommended to upgrade the WTC by provision of syphon structure at the

existing Cikarang and Cibeet weirs and pipelines to (he water tréatiment plants for prucnlmg

" the intrusion of pollmcd water in thc rclated rivers into the WTC.

Cisadane ﬂ’ ver’ -

The YUDP-II s consiruclmg a wa!cr trcatment plant at Sexpong, whtch mll take ‘waler :

amount of 3 m¥s for municipal and industrial water supply to Jakarta,” The JWRMS
identified that values of dissolved oxygen and BOD in 1990 fully meet the drinking waler

criteria, but since it is predicted that the significant water pollution is predicted by intrusion

of untreated wastc water from municipal and industrial water uses, high conceitration of
organic material and potential problems and risks in the upstream activities such as efflux of
heavy metals from the gold mining and waste water from nuclear research station at Supong,
it is strongly recommended to concentratc all pollution control cftorts for maml'nnmg the
watet quallty of the stadane at accepiable lev;ls

F {ushing water supply to DK1 Jakarm

‘Taking into consideration of the farge amount'of flushing water required to maintain the river
water quality to the ﬁcceptable level, it is concluded that construction of dams/reservoirs and

“conveyance canals - are lmr;ahsucaily expensive, and thercfore, no water resources

development for flushing water is proposed in the JWRMS.
(c} . Water Quality Management in JABOTABEK (WQMJ)
The study on Water Quality Management in JABOTABEK (\WQM)]J) is being undertaken

under financial assistance of the World Bank and the French Government in order to; 1) set
up the Cisadane Water Data Center {(WDC) and finally develop JABOTABEK WDC, and 2)

formulate an integrated and comprehensive master plan for water quality management and

polution control in JABO1 Alll K area mc!udmg short term (2005), medlum term {2015) and

'long lel m (2025) p]ans
'- -2 7 Rn er Waten Managcmmt
2.7.1 . Observation Facilitics

‘Observation facilities on rainfalf and water-level in the JABOTABEK arca are as follows:

Ordinary rainfall gauging station (déi!y rainfali) 42 places
Automatic rainfall gauging station’ 16 places
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- Ordinary water-level gauging station - 4 plaécs
Automaltic water-level gauging station 16 places
Tide level gauging station 2 places

These gauging stations are under the control of following institutions:

- Rainfoll

BMG - Badan Me!eorologl dan Geoﬁs:ka
PDSA Pengembangau Data Surnber Air L
(PWSCC Ciliwung-Cisadane Riv er Basin De\clopmcm Pro_lecl)

IHE » Institute of Hydraulic E ngincermg
PLTA Pembangklt Listrik T enaga Air
Tide

~ Dinas Hidro - Oscanografi TNE -AL -

. P.T. (Peisero) Pelabuhan Indonesia 1l -

Water-level

PDSA : Pengembangan Data Sumber Air
POJ  : Perum Otorita Jatiluhur

Other than these, data on weir site sich as water-level , discharge and opening of gale are sent
to POJ Bekasn in the eastern atea, to PWSCC and-DKI Jakarta in the ceatral area and to
Cabang DPU T angerang (branch ofhcc of public work services of langcrang) in 1hc western
area. S

212 Barrages

Existing major barrages on rivers in JABOTABEK AREA are as follows:

Cilemahabang barrage  Cilemahabang river

Cikarang barrage - ~ Cikarang river
Bekasi barrage Bekasi river
Katulampa barrage Ciliwung river
Manggarai barrage Ciliwung river
Karet barrage Western Banjir Canal
Pondok Pinang barrage  Grogol river -
Koneng barrage " Pesanggrahan river
Polorbarrage . Angkeriver
Cengkareng barrage  ~ * Cengkareng floodway
- Pasar Barnu bacrage ¢ Cisadane river '
Rancasuinur barcage Cidurian river
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2.3 High Water Management
"'(l) Comnumic'ation

In the DKI Jakarta area, rivers and related facnlmcq of lhc Angkc to Cakung rivers are under
the conlrol of PWSCC and DPU DK Jakarta scparatcly

_ In rainy SCAson, b’oth '\gcncles set up ﬂood momtonng and operation teams and both teanms
* have close contact with each other lhrough r’tdm telephone Commumcahon system 1s set up -
as shown in Figure 2 36.: R : : '

B 2) Gatc Opei‘ation

Gate opcratlon in castern area is undcr the contro! of POJ and ihat in western area is under thc ‘
control of Cﬂbang DPU Tangerang. ; ; :

' Tnc gate operation is conducted mainly uinder the principle that the water-lcvel on the
- upstream side should be kept at certain level even during high flow. But gate opening is made
in consideration of the carrying «capacities in downstream reaches. Accordingly iow lymg

area along the river in upstream reaches nray sometimes be inundated.

Gate operation'of Manggarai barrage and Karet barrage is under the control of PWSCC but
operalion is presently'tonducwd by DKI Jakaita 3

2. 7 4 Lo“ Water Managcment

l ow watet nmnagemcnt is prescnt!y conducled for the purpose of irrigation water supply,
municipal and industrial water supply, and flushing water supply.

(l) ' Eastern Avea
Tn the castern area, the Lemahabang barrage is for irrigation water supply. Cikarang barrage
and Bekasi barrage are both for irrigation water supply, and municipal and industrial water
supply The operation of thcse barragcs is conducted by the instruction of POJ Bekasi

Q) Central Area

In the central area, Katulampa barrage is for [rrigation water supply, Maiiggarai barrage is for
~ flushing water supply, and Karet barrage is for municipal and industrial water supply.

(3)  Western Area

The following barrages are under the control of Cabang DPU Tangerang and ihe objectwes of
‘the barrages are as follows:

Pondok Pinang barrage  flushing water supply
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Koneng barrage © ' flushing and ircigation water supply

Cengkareng barrage flushing and irrigation water supply, and salinity barncr
Polar barrage : irrigation water supply
Pasar Baru barrage ~ irrigation, and municipal and industrial water supply

Rancasumur barrage  irrigation water supply
| 2.7.5 River Water Monitoring Systemn

Establishment of Superwsory Control: and Data Acquisition (SCADA) Systcm is now

- underway for ‘the. purpose of Rood control in the Clhwung - Cisadane River Basin

" Development Project. As shown in Figure 2.37, this organwahon is furnished with 19 remote

- terminal units (RTU) and the Ciliwung - Cisadane River Basin Developmcnt ijeu is the

master control station; and DGWRD is !hc momlonng station of this organization.

The rcmammg 17 s|allons olher than the master conlrol and the momtormg stauons consist
of ‘the followmg s{allons S

: __Pumpjngrs!éi_ionk o Weirstation TWalchcve] station

 Setiabudi Timur -~ Cakung - Iama Dcpok
Setiabudi Barat Sunter - Pesanggrahan
Melati - ~ Katulampa - S
Muara Angke Manggarai .
Pluit Karet
Tomang Cengkareng
Grogol
Rawa Kepa
Cideng

Total 9 G 2

The master control station can monitor the situation of pumping statlons and barrages, receive
the data from the 17 stations and analyze the data. The master conlrol station is equipped with
display system of maps and graphs. : : o

When this system is completed, it is possible to conduci the overall monitoring and control of
these facilities, and the system would conlrlbule much to lhc ﬂood comrol in lhc area.

2.8 lhologu‘_al Envivonment

2.8.1 - Forest Resources and Ecosystems

The forest areas in Jabotabek, most of which are classified into Production forest, State forest
and National forest, are mainly located in Kabupaten Bogor, Kabupaten Tangerang and
- Kabupaten  Bekasi. These forest arcas are identified at about 100,000ha based on the

- -'slansllcal dala issued by the Kabupatens.

42



lﬂorts in conservation and management of wnld fauna and flora rpsu}t in the crcauon of

~National and Recreational patks and Protection forest. The protection of theses forest lands

has the following main ‘objectives: 1) maintenance essential ccological processes, 2)
preservation of genetic diversity, 3) sustainable utilization of species and ecosystems.

‘The Indonesian Government has made cfforts to preserve | nature in Jabotabek area by
~specifying the conservation area- for pmtectmg the: importanl tauna and ﬂora as m,ll a8
3pr0v1dmg recreational area. : Lo :

.2.8.2 " Nature Conservat'i{ni Area
- ‘The nature conservation areas in Jabotabck ared; 1) Gunung Gede Pangrango Nauonal Park,

12) Pancaran Mas, 3) Muara Angke, 4) Gunung Halimun, 5)Dungus Iwul, 6) Yani Lapa. The
* situation of fauna and flora in the major consavallon areas is summanzcd as follows:

(l) Gunung Gedc _Pangr:;ngo National Park:

The Guuung Gede Pangrango national park consisting of Sltu Gunung Rccrcmoml Forest,
and Cimungkat and Cibodas-Gunung Gede Nature Reserves is an important for botanical
research in Indonesia.  This Gunung Gede Pangrango area was established as the first natdre
reserve in Indonesia in 1925 and aftérward, declared as one of the first five Indonesia national
parks coinciding with 1_hc World Conservauon Slrategy Day on March_ﬁlh i980.- :

It is covered by montane iropical rainforest and is the und:s{urbed cxamp!c of the Java
rainforest. - The montane. ecosystem of the area is divided iuto: three (3) zones from the

botanical situation.

Or 430 bird species present in the Java island, about 250 species inhabit the Park.

(2) Nature Reserve Pancaran Mas

Nature Reserve Pancaran Mas with an arca of 6 ha is located in Depok, which has been
conserved since 1926, “This conservation area is inhabited by species of birds such as

- Pynonotus aurigaster, Sturnus contrajalla, Oriolus chinensis, and reptilian such as Bungarus
: mndm’m Plyton sp, Dr}opfus sp, Piyas sp.

(3) Nature Reserve Muara Angke

Naturc Reserve Muara Angkc with an area of 15. 4 ha is located al thc outﬁll of the Angke
river. 'There is a small mangrove area, remnant of a vegetation which was formerly conimon
in the north coast of the Java istand. ~ This area has been conserved since 1977. About 56
bird species inhabit the area. Some of them such as Anhing melanogaster, Eqretta intermedia,

I:qreffa qarzeita, Threskiornis mez’anocep!mlus are protected spccnes in Indonesia.
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" (4)' Naturc Reserve Gunung Halimun

An arca of 40 ha around the M¢t. Halimun in Bogor has been specified as the conservation
area since 1979, This conservation area is mainly covered by Castana argentea, Altingia
excelsa, Podocarpus imbricatus, Quercus sp, Nyssa javanica, Schima walichii, Agathis sp,
- Pinus merkusii, Swietenia mahagony, Tectona grandis, and so on.

Wilh respect to fauna, the area:is inhabiled by the species of Iylobates moloch, Presbytis

ayagula, Panthera pardus, F elis pardus, Felis bengalensis, Muntiacus nuntjak, and so on.

D 2,93 _]nstitilli_()ﬂs | | . l

29.1  Related Regulations

"Flood control is a part of- Water rcsourccs“111&11aéernenl and development, - cha.rding ihé
“water resourees (management and development, the : following are the most - basi¢ and

f xmportant regulations among other laws and regukahons in Indonesia.

(I) Law No. 11 year' 1974 on Watcr Rcsources _

Law No.11 year 1974 on Water Rcsources is the basw regulation that is the cnnnatlon from :

the Consfitution 1945, It regulates water and water sources.  Article 33 section (3) of the
Law states: Land and water and naiural riches contained therein shall be con!roﬂed by the
States and wiilized for the grearest prosperﬂy of the people '

This Law No.11/1974 stipulates provisions peftaining to planning consisting of ;

1} water resources managenicnt plan,

2} water resources plan,

3) water resources development plan,

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

Subsequently, as implementing legislation of Law No. 11/1974, Government Regulation No.
22 year 1982 on Water Resources Management -was lssued This Government Regulation

contains ])I'OVISIOHS such as:

1) Water resouices management follows prmc:ples of publlc llllllly, harmony and
conservation.

2) Onc unity of water resources management area is a river ternlmy whlch can cons:st oi_

one river basin or more.

3) A development plan on water resources have 1o be pmv:dcd by lhe Mmlstcr of Pubhc"

Works.

4) ‘The Minister of Public Works has the amhomy and responsmrhty for unplenlemanon of

LOO]’dlllailOll of water managcmcm
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(3) Government Regulation No. 35 on Rivers

Turther, also as implementing !eglslallon of Law No. 11/1974, Governinent Regu!auon No.

35 on Rivers was issued in 1991, This Government Regulation No. 35/1991 stipulates
provisions on authority and responsibility of river management including provisions
perlaining to' construction, demolition, conversion of structures crossing or standing in river
area. : ' -

© 2.9.2 | Related Agencies

(1) lCcncral e . . _ | 3 o !

"~ As slated in Law No l lf 1974, authorlty and rcsponsublhly of water resources managemenl is
. undertaken by the Government and the inplementation is conducted by ‘the Ministry in

charge of water affairs. ' And based on the Presidential Decree No. 15/1984 and No, 18/1994,

the Minister in charge of water afTair is the Minister of Public Works

Bascd on Mmistenal chu?auon of MPW No. 39/PR'l/ 1989, rivers in Indouesm are groupcd'
into ninety river basins.  When the river basin is located in more than one provinee region
level 1, the management of water and water sources is kept by the Minister of Public Works.
The da) to day management is nnplcmented by Dmctor General of Water Resources
Dev elopmem : :

Accordmgly thc Crll\mng-Clsadanc River Basin Development Project is a delegated
authority of the Director General of Water Resources Development to conduict the activitics
pertaining water and water sources management including flood control in the Cisadane-
Ciliwung River Basin.

) Directorate General of Water Resources Development

Under the Directorate General of Water Resources Development, the Directorate of Technical
Guidance and the Dircctorate of Planning and Programming give guidance in respect of
program arrangement, determination of development implementation priority and funding
arrangement. The Directorate of Planning and Programming is also in charge of feasibility
study of water resourcés development project.

‘The Dircctorate of - Water Resources Management and Conservation is in charge of
‘superwsmn and guidance on data collection, survey, study, investigation, and master plan

formulation. For construction and supervision in the Ciliwung-Cisadanc River Basin, the
Directorate of Technical Gmdance and the Dm,czoratc of lmplemcmatmn Guidance Central
Regton are in chargc '

The interrelationship task between lhe PmJecl and Directorate Gcneral of Water Resources

© Development is illustrated ina scheme as scen in Figure 2.38.
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(3)  Cilivung - Cisadane River Basin Dci'c_lopmcnt Project

The main tasks of the Project are as follows:

D

To conduct activities pertaining survey, study and planning to support the achievement of

“development enhancement with respect to water resources potential in JABOTABEK

arca, for the purposes of flood control, agriculture, raw. watcr supply for domestlc

' ‘houschold industry and other fields of development.

2)

To conduct activities peraining - construction” of ﬂood control structures, drainage

networks ‘and other water resources slmcmres in lhc framework of dcvelopmenf of

" JABOTABEK arca.

3y

)

To conduct - activities pcrtammg preparation - and supervwlon of operauon and
‘maintenance in rc%pecl of compleled stmciurcs prior to the’ lransfer to authon?ed

institution/agency. - :
To conduct administration’ for the accomphshment of the scope of task in the eﬂort to
develop the projéct managcment :

(4) Other Partics

Tor comprehensive river water management, non-strictural measures play an important role.

From this view point, watershed management, establishmeit of flood fighting system, flood
plain management by using flood risk map, public education, schoal education, etc. are
suggested, - In this context, the Ministry of Forestation, Ministry of People Welfare, Ministry
of Education, Ministry of HHome Affairs, and the local: govermment should be mvolved m
comprehenswc river walcr managcmenl : ‘
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3 FRAMEWORK OF STUDY AREA IN 2025
3.1° Population :

“The future populahon in JABOT ABFK arca in the targel year of 2025 is pn.pared based on
" the prwnous studies,

: Thc 1980, 1985, and 2015 populatlon csllmatcs were made in thc .IMDPR and other slud;es :
'The tablc bclow shows the cstlmated populatlon growth from 1971 - 2025. '

. Unil 1,000

Area vort | 9so | ress | g0 | ees | 2000 | 2005 | 20100} 2005 | 2000 | 2025
DKIJakarta | 13927 | 6495 | 7766 | 8210 | 8961 | 9230 | 10487 | snizs | uionz | 1288 | 13502
Bekasi w32 [ aa2a | a0t | 20m | 2eer | s | aees | as02 | sere | e2m | i
Tangerang | 1067 | vass | assi | 2 | asr0 | ases | ssor | esa | | ssis| ssm
Bogor 1865 | 2748 | 3343 | sess | ssos | sere | es3n | na02 | 8397 | 0uso | 9es
. Sources: CluJung -Cidurian [ntegraled Waler Resources (JICA)(I9?I f'gures), o
' - IMDPR (1980 -2020 figures); - :
JABOTABLK Water Resources Managemeiit Study (2025 I'gurcs) e
- The table below shows the reference population growth rate.
- Reference Growth Rate (%)
L - Unit : %

“Area | 0770 | 85/80 | 90/80 | 85/90 | 20/95 | 05/20 | 10/05 | 15710 | 20/15 | 25/10

DKl Jakarta | 566 | 3.80 | 245 | 177 | nes [ 15t | 128 | 128 | 127 [ 127
 Bekasi | 340 | 450 | 631 | sa0 .| 442 [ 396 | 338 | 338 | 2.07 | 207

Tangerang | 3.76 | 480 | 623 | 556 | 477 | 408 | 346 | 346 | 209 | 2.09

Bogor 440 | 400 | 369 | 400 | 338 | 286 | 254 | 254 1.80 1.80
32 Land Use
(1) General
- Future Land Use is estimated based on pr@vious reporls such as IMDPR, JWRMS, and others
 with respect to urban area expanslon, transportation” routes, agricullural ar¢a, preseivation
- areas, ete,, and lhe land use planmng maps of n,glonai govcrnments in JABOIAB[‘K arca.

| (2) Baisic Consideration'

Accordmg to the report of JMDPR lhe transportahon system proposed for 1990 - 2010 is
shown in Figure 3.1,

~ For the estimate of future lang use, the following consideration is incorporated regarding this
proposed transportation system. :
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(@) DKI Jakarta
Generally speaking, further urbanization is not possible in DK1 Jakaita, except for the
reclamation or reconstruction of the built-up area to cope with population increase. Urban

_expansion should be focused towards Bekasi, Tangerang and Bogor.

(b) * Bekasi -

Witk the proposcd constniction of highways and rallways in thc eastern par, ‘Bekasi will be
connected with DKI Jakarta. Urbanization will also be extendcd to arcas along the proposed

transport foutes.” This will connect Bckas1 Cikarang, and other arcas to DKI Jakarta.

(c): T ahgcrang

The pmposed construcllon of hlghways and railways in the western parl wull connect. |
Tangerang with DKI Jakarta and Bekasi: Urbanization is estimated to affect the southern.

and western areas. Cisoka, Tigaraksa, and other areas will also be covered in the
urbanization process. ' : - : = :

(d) Bogor

The proposed construction of an outer ring road, highways and railways will comsieet this

Kabupaten with DK Jakarta. The construction of these pmposed transportation routes is
cstimated to accclcrate urbdmzauon in the area. :

(3) Avcalor Urb'aniz’atio_n_ (1990 -_2025)

(2) Area for Urbanization (1990 - 2010)

The table below shows the urban apglomeration arcas estimated for 1990, 2010, and 2020 in

IMOPR.
_ Unit : km?
Atea _ 1990 1995 2000 2005 2010
DK Jakarta IMDPR 622 | - 622 |- | 689
| Measured Area - 438 1 - 536" -
Bekasi IMDPR | - 210 - | s07 S 650
- MeaswredArea | - | 28 | - | s [ o]
Tangerang JMDPR | 283 N 523 - 695 ¢
| MeasuredArea | - | .18 | -~ -: .| 39
Bogor JMDPR 530 - - | 640 - 862
| 1 Measured Area - -85 - 543 N

The target years cstabhshed for Bckas1 (2003) and Tangerang {2004) are changed to 2005 b}
propomonal allotment.
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e )

“The wrban agglomeration area in the above includes the city area and the suburbs. O the

other hand, the present Study defines that the urban area includes the housing area, industrial
zone, and built-up area of !hc city to estimate future runoff from urban area.

{b) Populahon Growth and Urban Arna '

The populanon growlh and urban arca are shown in Figure 3.2, Populauon ‘growth is
generally considered to be: propoitional to the ratio of areas for -urbanization: lhc

calculation of the areas for urbanization is shown in the following table.

* Area for Urbanizalioh in 1995 ~ 2025

: ‘ . ‘ + Unit - kmi
Area | 1995 | 2005 | 2010 | 2015 | 2020 | 2025
DKI Jakarta | 158 | 536 | 685 | 689 | 689 | 689

Bekasi | 28 '} 413 |-488 | 576 |:637 | 622
Tangerang | 158 | 396 | 469 | 556 | 617 | 639
Bogdr [ 8s |'s43 | 618 |- 699 | 764 | 805

- The calculation is carried out by proporuonal allotment bascd on populahon gromh The
‘- popuhllon growth trend of these arcas is shown in Figure 3 2.

(c) Areas for_Urbanizalion(2025)

The areas to be urbazu?ed in 20?5 are calculated basccl on popula!:on growth, and is shown in
the table below.

: S © Unit : km?
“Estimtated Area | = Rcfcrencc JMDPR
Year2025 - | Year2010 Year 2025
Bekasi 622 ' 650 | . 884
Tangerang 639 695 945
Bogor 805 862 1,129

DKI Jakaria which totals 689 km? mcludmg rcclamanon lands, is not expected to further
increase in area in the futme

@) Es!imated Futurc Land Use Nfﬁp in 2025

The «,sumated future land use map in 2025 is shown in Figure 3. 3. The chalactcrlsucs of thc
cstlmated future land use are prescntcd below. =

() DKI Jakarla .

With better infrastricture, DK Jakarta is one of the couatry’s leading financial,
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administrative and cultural arena.

To cope with population increase, reclamation of the waterfront (2,700ha) along the north
coast of DKI Jakarta was proposed and is now under planning and designing process. In the
target year of 2025, new urbanized arca along the north coast of DKI Jakarta will have been
reatized. The reclamation will cover the reaches from around the river-mouth of the Kali

Kamal around -3 km west from the river-mouth of the Cengkarcng Floodway to around lhe

- niver- mouth of (he proposed i*astem Banjir Canal.

- (2) Bekasi

The arca in Békési along the highway and rallway routes has been dcvcloped as a satellitc

city of Jakarta. The central area, on the other hand, is targeted for housing and industrial
development. The northem half of Bekasi will be allocated for irrigated p'tddy ficlds, wlulc
- the southern half  will be made up of cultivated !ands

(3) .'l‘angerang

. 'Smnlar to Bekasi, anger'mg is also dcxeloped as a satelhte cily of Jalnria The northern

parts of the area, staiting from the Sockarno Haita International Airpoit, have been developed
for houising and industrial use. - Housing development projects arc either currently going on

in or being planned for Tigaraksa, Cisoka, and Legok. Industrics can be scen along the

traf¥ic routes and residential area. The noithern half of 1angcrang will remain as an
agricullurat area  in accordance with the land use plan of the local governiment.

Reclamation of waterfront along the north sea coast of Kabupaten Tangcrang was proposed
and is now under planning and dc&gmng process in the same manner with the reclamation
plan in the north of DKI Jakarta. The area covers the reaches from around the estuary of the
Western Banjir Canal to close to the estuary of the Cirarab river. The reclamation plan
includes the fish ponds distributed along the north coast of the Kabupaten Tangérang. The

reclamation will cever the area of about 8,000 ha including the tandside rt.clam'zuon The -

implententation may start in 1997,
{$) Bogor
The southun part of l]ogor is mountainous where forusls plantahons and tourist spols can be

found. ‘The extent of urbanization in this area will cover the area atong the hlghway leadmg
to Jakarta and westward. :

Cibinong, the capital of Kabupaten Bogor constliutcs a housmg and mdustnai zone.
Cibinong and Depok are - uindergoing rapid dcvc!opmcnt and are bolh in close proximity to.

JaKarta. These cities will be among the mam cxtles in JABOT ABEX.
13 Regional Gross Domesfic Products
Regionail gross domestic products (RGDP) in JABOTABEK area in future arc estimated with
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the assumption that annual average grdw!h rate is 7 % as targeted in the s;:Con(i twenty -'lii.'c‘
year long-term development plan (PJP 1I) and shown below. ~ Here those in Kabupaten and

‘Kodya Tangerang are mcluded in Tangerang, and those in Kabupaten and l\od)a Bogor arc

included in Bogor.

: ; Year ~ Unit. DX Jakaria Bekasi | Tangerang |- Dogor Total
| RoDPIn © 1995 Rp. Billion sl asa] o dss2 6,138] 75153
' 1993 price | 20000 © .do-. | . 8299 7,000 . 6,805] - 8,604 - 105.405
ool tde. ] ae3ase| oa3ge9]  13383) ¢ C16925) . 207347
L . ‘ 2025 -do - 450487 37990 - 36933] 46,696 512078
|owercapita | rowst RpMillisn | 6 18 S R R ERN &
1 RGP 2000]  -do-.-| . sl - 2l 13 s s
| 10| ado: | i 1a6) - 29 21| . 23 69
2025 :do- ' 334 ssl . 42 48] 148
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