4'_ FOIIB"I[IIJA'l'iON OF FLOOD_:CONTROL MASTER PLAN
4.1 Basic Concepfts of Plan‘Fm-nullz‘uion

4.t.1 Planning Conditions

(n _’l‘arget Year

f?lodd Control Mésicr Plan {s formulélgd for lhe ‘la;rge't year of 2.02.‘.5
- (2) Objective Rivers : = o |

Tl Flood Control Master Plan covers 8 river systems which consist of 23 main rivers in the
Sludy Area. Thc objective rivers are listed in Table 2.9, :

In DKI Jakarta area, ObjCCtIVC rivers for the l lood Control Master Plan are hmlted to the
rivers \\hlch are under lhc control of l)GWRD ' :

3 I)es:gn Scalc

The dcs;gn scales of the Flood (,oulrol Master Plan are proposed in consxdcrahon of the
criteria on des:gn scale in "Flood Control Manual, Volume 11 Gundchngv. for Planning and
Survey (1993)", which was prepared by DGWRD,  The design scales of the objective rivers
proposed by the Study Team are shown in Table 2.9 and Figure 4.1.

(4) Target Flooding Type

In principle, the Flood Control Master Plan is formulated to mitigate the flooding frdm the
rivers caused by the rainfall in upper mountainous or hilly areas. Drainage is treated as the
related part of the said flood control.

4.1.2  Basic Planning

(1) Comprehensive Flood Contrel

The Siudy Area has been being urbanized very rapidl) in recent years due to the rapid growth
of the cconoiny in the area.  The situation is so serious in the view point of flood control that

it no longer seems to be possible (o expect the level of flood comrol to des;rud extent only by -

structural metheds.

In order 1o keep the function of the said area as the mainstay of national socio-economy, it is
necessary (o introduce a néw concept of flood control in the area, the comprehensive flood
control, extending the view point to the whole watershed and introducing non-structural
methods other than the structural methods. - The concept of comprehensive flood control is
schiematically shown in Figure 4.2, ' : :
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(‘%) ()b]ecuve Area and Slrclchcs ofMastel Plan .

" In the formulahon of the Flood Control Master Plan, this concept of con}prchensm. ﬂood

control is appliced as much as possible in due consldcrahon of the arca in the prcsem and
cstimated future conditions. :

(2) Zoning.of Basin by Floml Control Function

© Principally lhc Study Area is zoned by ﬂood control function to 1) water retention zone, 2)
: rchrdmg 7ong, and 3} low-lying zone as shown in Figure'd. 3 '

In prmClplc the larget area which should be protcclcd from the ﬂoodmg is lhc low lymg
coastal ﬂoodplam in the downstream area. : -

F

The valicy plain of hilly area in the mlddlc rnachcs is not lrcated as lhe targct area of food :
~ control in duc ¢consideration that the rivers flow in deeply dissected valley. From the view

point of comprehensive flood control, it will be desired that the inundation in the narrow
valley plain along the middle reaches should be left in the prcsem sitnation as much as’

 possible by flood plam zomng ' The reasons are as follows:

- scale of river improvement in ihe lower reaches is mitigaled by the storage function in
Ahe valley plain in hllly area as natural retarding basin ;

- the economic benefit of the river improvement in the valley plam arca is limited because
~ofi us narrow flood plain.

The flood plain zoning area here is defined as the area whete the river area is defined and the
delineation is aimounced to the public. The area to be protected by struclural measures and
the area of flood plain zoning are shown in Figure 4.4.

(d) ' Basic Consideration by Areas

The Study Areca is classified into 2 areas from the viewpoint of development progress as
below: -

- céntral river basins of such as the Cengkareng Floodway System, the Western Banjir
© Canal System and Proposed Eastem Banju' Canal System which flow through DKI
Jakarta; ) .
- weslém nver basms of" the Ctdunan Cmrab Clmanceurl and Cisadane rivers, and
" ‘castern river basm of the CBL F Ioodway Syslem :

The following 001151derauon is given'in the study on lhe Flood Control Master Plan of ihe
above river basins respectively: : ;

(a) Centsal River Basins

In this arca, on account of the high urbanuation land acqmsmon has becomc S0 dlﬂlcult (hat
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~ it is considered that part of the "Master Plan for Drainage and Flood Control of Jakarta®
- (NEDECO, 1973) may not be 1mplemcmed without inodification, But many flood control and
" drainage projects are existing or on-going in accordance with the existing Master Plan. Yet
these projects should be infroduced as much as possible depending on the present new
situation in the area. In the planning, as a matter of fact, consideration is given to the issue
of peoplc"s relocation, ' o

It is supposed that the cmnprchcnswc ﬂood comrol mcludmg non-siruciural mcthods is

éffective for “the rclallvely big, hilly rivers’ in DKI Jakarta: such as the Angke and
Pesanggrahan rivers. : Those rivers have no mountainous arca in the upper basins, originate
~in hilly arca and have densely populated low-lying area along the lower reaches in coastal
plain.. The upper river basins, where the area should function as runoff retention arca, will
be completely urbanized in the near future.  In such a case, it may be difficult to cope with

only by structural methods, on dccount of the big increase of flood discharge caused by the :

‘loss of flood retention funcuon in uppcr basins and the dlﬂlculues of land acquisition in thc
lower rgaches : :

In this area, however, structural melliods are incvitably required in due consideration of the
following issues, ¢ven though non-structural methods will be introduced:

= seriousness of flooding;

- largeness of flood damage duc 1o the accumulalmn of propcrt)' accompamed b) rapid
growth of the cconomy;

- remarkable progress of urbanization in recent years; and
- difticultics and uncertainness of land usc regulation.

(b)  Western and Fastérn River Basins

Urbanization is intensively going on in the objective river basihs, especially in the hilly

middle reaches. Accordingly the mechanism of run-off in the basins has been changing.

The Master Plan should be formulated in consideration of these changes in the basin and
future program of rural development in the basin. ~ Water retention function in the basm
should be considered as is planned in the Situ-situ project in each river basin. '

In the lower reaches on coastal floodplain, it is estimated that the arca will be mainly utilized
as agricultural tand even in 2025, the target year of the Master Plan.. The land acquisition
for river improvement is not expected so difficult as compared with that in urban area.
Therefore, structural methods as well as non-siructural melhods are mlroduccd

4.1.3  Basic Design l):schalge

Based on the design rainfalls and flood runoft model developed thc probable flood runoﬂ at
the respective design control points which become inputs for the flooding model are given in : '
~ Figure 4.5. - The probable flood peak distributions at the design control point for the design

scale of each river systeim and those specific discharge are summarized in Figure 4.6.
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Basic design dlschargcs in the 8 rivers sys!cms in JABOTAB[* area arc cstimated based on
the estimated future land usc and above-mentioned basic concepts. The basic des:gn
discharges adopted in the Study are shown in Figure 4.7. -

4.2 Alternative Plans

42.1 General

- Flood control altcmatwes here dtscusscd are focuscd on structural measurez. Non- stmctural
- measures will be discussed in Sub-sccllon 4.5,

In due conmderat:on of the topography, geology, zoning, pcoples relocation, and othels in’

: the basin, alternative structural flood control plans are prepared.” For the river systems’ of the

Cidurian, Cimanceuri, Cirarab, Cisadane, and CBL Floodway, conceivable alternative is only
the .river improvement of the dowmtream reaches. For the river systems of Cengk-m,ng

F Ioodway, '\Vcstcm Banjar Caml and l:aslem Banpr Canal, conccwablc allcmatwcs are more
“than one. ' -

-4.12 : Cengkarcng Flo'odw:iy'System |

Following 4 altcmatwcs are sludlcd for flood control of this river system. These alternatives

includes replacement or n,habihtallon of existing barrages such as the Cengkareng barrage -
and the Koneng b’irrage :

- '_CKR-I | -:' River improvement
- CKR-2 :River improvement and construction of Limo Dam
= CKR-3 : River improvement and construction of Angke Floodway

- CKR-4 : River improvement, and construction of Limo Dam and Angke Floodway

Limo dam is for flood control of the Pcsanggrahau river,  Angke Floodway is to divert the
flood of the Angke river to the Cisadane river, River improvenient of the Grogol river is not
considered to be necessary, since lhc prescnt carrymg capacily of the river is bigger than the

dcsngn discharge.

4. 2 3 Westcrn Banpr Canal Systcm

Followmg 3 altcmahves are $tudied for ﬂood control of ihls river systcm These alternatives
inchides rehablhlauon of exisling barragcs such as the Manggarai barrage and thc Karet

- barrage.
- WBC-1 : River improvenient
- WBC-2 : River improvement and conslmcuon of Cn\w Dam
- WBC-3 : River improvement and consteuction of Ciliwung Floodway

" Ciawi dam is for flood control of the Ciliwung river in the upstream of Bogor city.

55



"Clllmmg floodway is to divert the flood of the Clhwung river to the Cisadane river in Bogor
city.

The alternative of WBC-2 is, before proéccding to cost estimate, discarded by the result of
hydrological study that the elfect of the dam for flood control is so small.

4.2.4 Eastern Banjir Canal System (EBC syételll) :
Following 4 alternatives arc studied herd fot flood control 6f lhi's_river syslein:

- EBC:t-1 - : Construction of EBC with open channel and box culvert

- EBC-1-2  : Construction of EBC with opén channel with PC-sheet pile revetment
- EBC-1.3 Construction of EBC with open channel with double cross-section
- EBC-2  :River lmprovement of Existing Rivcts without Construction of EBC

For all the altcrnatives, the concept of utilization of ex:slmg river as much as possﬁale is

considered. Accordmgly for the alternatives of EBC-1-1, 1-2 and 1-3, the existing alignment
which, after joining the Cakung river, flows straightforward to the north is modified in the
present study by using thc downstream reaches of Cakung drain and. the Marunda drain as
much as possible. :

The following are the concepls of the above alternatives:

EBC-1-1 : This option ainis to construct the Eastern B'mjlr Canal and to minimize the
land acquisition cost.

EBC-1-2 : This option ainis to construct the [astern Banjir Canal and to minimize the
total cost of construction and the land acquisition.

EBC-1-3 - :'Thisoption aims to construct the Eastern Banjir Canal and to minimize the

construction cost.

EBC-2 : This option aims to improve the existing rivers without construction of the
Fastern Banjir Canal.  This option needs the maximum volume of cxcavation and
cmbankment, and maximum land acquisition area compared with theé other alternatives, since
the necessary river improvement length is about 48 km while the other alternative nceds the

length of about 23.4 km and existing channels to be incorporated for this option are small

ones with the present river width of about 10 m or so. Accordmgly lhc alternatlves of EBC-
©1-1, 1-2, and 1-3 are taken up for the economic evaluation.

4.2.5 CBL System

River improvement of the followmg rivers is not conmdcred to bc nccessary, since the prescnt
carrying capacity of those rivers are blgger than the demgn d:scharge

()  The Cikarang river
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- (2) ‘Fhe upstrcam reaches of CBL bcfore jommg of the Cisadang river
(3) “The Cilemahabang river

The Cilemahabang river has been being improved by Jatiluhur project as one of the drainage

channels of the overall irrigation system in this area.
4.3 - Flood Damage
. 431 Flood Inundation Analysis

" Flood inundation’ analys1s is conducted by using a ﬂoodmg model in order to hydraullcally
g smmlatc thc flood runoff in the mundaiion and ﬂoodmg arcas. - 3 -

(1) Basin Model

“Ihe basin mode! for the computation is constructed based on the available topog'raphic' maps

(soales, _l 25 ,000, 1:50,000) and the objective area is divided into mesh blocks as shown in
Figire 4.8 Each mesh block has a size of 30 seconds of latitnde X 30 ‘seconds of

_longnudc (approxlmately, 919 m X 919 m = 84.4 ha) Average ground elevation of each

mesh is also determined usmg contour lines and point clevations shown in 1:25,000
topographw map ' : o

" (2) ‘Pond Model Method

In this analysns Pond Model Method is applied as flooding model to simulaic a wide-
spreading flood in the arcas extending in the downstream reaches of each river system in the
Study ‘Area. This model simulates the two dimensional flood flow propagation between
dmdod mesh blocks by solvmg the movement and continuity equations.

3) inpdt Data of The Model

The input for the objective area covered by the pond model consists of runoff hydrograph at
flooding point calculated by the storage function method. Probable flooding point on each

“river system is assumed based on the past flood and inundation records and discharge
~ carrying capacmes of present river channel.

RCIR Slmulahon Rcsults

g Usmg the developed pond modcl smmlauon for probable flood nmoff is carried out for each

river system with followmg condmons
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_ Probable Flood Peak {ms)

River Design | Carrying " Return Period Return Period

System Scale | Capacity (Present Land Use) . {(Future Land Use)
ey | sy | 2| s 1o f2s|sofwof 2| s [10]25]50]100
- {cidurian a5 | 220 | 93] 183] 263] 3s0] - | - | 166] 322 457 64s] - | -
[cimanceuri 25 | 210 | 77| 137) s3] 240] - | - | o0 158] 210 282 - | -
lciarab - Last | o2s | ) u| va| us| - |- 28] asp s m| -4 s
|cisadane " ] so | 700 | 387 6721 872|1157]1368] - | a83] g10]1036{1330[1571] -
|Cengkareng F.W. {100 | 300 ss{ 96] 121] 167] 203 242} 168 270] 341| 448] 530[ 616
wBC 100 | 300 | 82| 168] 230] 313] 376| 44| 134] 246] 324} 433| s517| 602
EBC (Cipinang): | 100 | 10 | 0] 1s| 20| 25| 30 ‘34| 24| 39 51| e7] 78] 90
|EBC (Sunter) - 100 | 19 gl 13| 17l 220 2s| 3e] 33| sa| 70| 91] 107 124
EBC (Buaran) 00 {- 14 | s| 8| 0] 3] us| 17] 2| 200 26| 33] 39| as
£BC (Jatikramaty | 100 | 2 - 4l gl 9l r2f 4l tiel 2| i8] 24| 3] 37 42
EBC (Cakung) | 100 9 ol u| a8 1) 20] 23) 3 a8 62| m 85
e, | so [ 210 | g} 21s| 298] a21] s2af - [ 194] 340] 4s9] e37] 774] -

Note) [—] : indicales no ﬂooding

Results of the simulation for probablé flood mnoﬂ in condition of the desugn scale with fulun,
land wse are shown in Figure 4.9.

4.3.2 Damage Assessment
(1) General
Flood damage is estimated as the direct damage, i'ndirect'damagc, and other damagc. »

Direct flood damage is estimated based on the damage to the propemes in thc flood prone
arca on the following items

1) General assels : . _
a) Residence and other buitdings for oﬂ‘ic;, ﬁclory, rctml warahousc

and public services o P
b) _ Houschald effects, indoor nmveable of bmldmgs speuﬁed above

2) Agricullﬁral pmpemes : various kmd of crops on fa_rm land

3) Infrastructure such as roads, channel canal and publlc uuhtu,s relatcd to water and
clccmcaly supply : .

Indirect damage is estimated as the damage to cconomic activities duc to its activities
~ slagnation. '
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~ Other damage is estimated as the following:

- cost emergency measures made by central and rural government

- termination of pubhc serwccs such as lransportatlon comnmmcallon electricity, water
and gas supply. _ :

- loss due to interruption of traflic

= social, economical and pohtlcal loss due to paralysns of their function

inconvenience of citizens’ life

i msanmry and danger of mfecllous discases
. mjury to human hves :

5 DJSinbutmn of the propertles in the Study Area is based on the St'lltSlIC data on generai assets
-and study resulls of land use which are presented in section 3.2.

The Study Area is divided into blocks aboul 0 85 sq. km wide for flood simulation analysisas -
discussed in the forcgomg sub-section 4.3.4. T hcsc blocks are used as the units of damage |
ﬂssessment -
(2) Di_r’ect Damage
() : General Assets.

1) Residence

a) House

Generally types of residenice are classified into three classes such as permanent type, semi-

permanent type and non-permancril type according to statistic data.

Number of residence in the Study area is estimated based on the population projection. ‘the
poputation projection is conducted in consideration of that by JWRMS and future land use
map presented in Figure 3.3, and on the assumption that family size and coniposition of house
type until 2025 continues to be the same as that in 1993.

b) Household Fffects

: Type of household effects is estimated for cach type of residence. The values of houschold

effects are estimated f‘rom the market price deprmatmg hy the assumed average lifetime and
pcnod of use. :

) Commercial Sector’

a) DBuilding for Commercial Sector
Unit values of buildings in commercial sector such as shops, restaurants, supermarkets,
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l'dr.,pftrtment ston,s, hole!s and banks ar¢ cstlmated by classnfymg them into two classes, i.c.

large scale shop and mediunv/small scale shop. Markets (pasar) which consist of nunber of -

smatll shops are also included in the large scale building.
b) Facilities in Building for Commeicial Sector

Buildings in commercial sector generally- have such facilitics ‘as show cases, refrigerator,

tables, chairs, coo]ung facilities, etc. inside. Values of those facilities for commercial sector
are ¢stimated f'rom the market price dcpn.clahng by the assumed average lifetime and period

: of use.
c) _ Merchatidise

Value of merchandise in a bmldmg for commercial sector is cshmau,d based on thc type of
bmldmg by classﬂ}mg into two types ; large scale or medmmfsmall scale.

3)' (Jfﬁcc

a) - Building for Office

A\'eragc size of building for office is estimated from average number of cimployees and
necessary area for the employccs Type of building is assumed to be the same as that of the
permanent residence. Unit value of building for office is estimated in consideration of the'

average floor arca, unit construction cost, and dcprcc_lauon rate of building.

Building for office is considered only for DKI Jakarta since data on number of office building
arc not available for the arca outside DK1 Jakarta.

b) Facilitics in Building for Office

Such facilities as desk, chair, bookshelf, stationary,. typewriter, telephone, drin:king water
server, personal computers, photocopy machine, facsimile machine, etc. are considered as the
facilities in a building for office. Value of such facilities are estimated from the markel pncc
depreciating by the assumed average lifetime and period of use.

4) Taclory

a) Bluldmg for l‘aclory

Unit value of bulldmgs for factory is esllmaied in constderallon of type of bmldmg (large
medium and small), average floor area, unit constniction cosl, and depreciation rate.

b) Propcrly ink actory Bmidmg

' Properly in factory building consists of stock of products stock of raw materials and
machines and equi pent.
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5) Warchouse

a) Building for Warehouse

~ Unit value of warchouse is estimated in conmdcrahon of average ﬂoor area, unit conslmcuon _

cost, and dcprcc:atmn rate.

B Stock in Warellousc

~ Value of stocks in warehou's:c:is estimated based on ll'ie_ following consideratioh:

H

- warehouses located at Kecamalans Tanjuhg Priok, Cllmcmg, Pulo Gadung and (,akung in
‘DKl Jakarta are’ classified mlo large scale’ wauhouses and assurned to stock cxporl and
import goods ' : : ‘.

- othier warehouses in DKI Jakarta are classified into small scale warchousés and assumcd

: to stock merchandlse like textile in Tanah Abang arca. : _

- .warchouses located outside DKI Jakarta arc classified into small scale warchousw and

asswmed to stock agncullural producls fcmhzer and chemicals like gudang KUD. =~

' __6) Public Building

:a) Building

Public buildings include such Buitdings as schools, mosques, church, medical factlitics and
government oftices. Numbers of such buildings in the Study Arca are estimated based on
statistic data and data collected from Kabupaten ofhces Unit value of building for ofiice is

estimated in consideration of average floor area, unil construction cost, aid depreciation rate.

b) Properties in Public Building

Public buildings also have various kinds of propertics inside. Value of such properties are
also taken into consideration.

7} Future Value of General Assels

Alter estimation of value of assets in Kecamatans in the flood pronc'arv.a correlation between

- value of assets in Kecamatans and number of population has been examined. s result is

" shown in Figure 4.10.  From the figure it is able to say that assets in Kecamalan increase

~according to ‘population growth. Therefore future value of gencral assets in the flood prone
©area’is assumed 1o increase accordmg lo populatlon growlh for damage assessmcm '

(b) -'Agricultural Propertics

According to Agricultural Census 1993 (Potensi Desa/Kelurahan) conducted by BPS, major
agricultural activity in the flood prone area is production of paddy. Scveral kinds of upland
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crops are also cullwatcd in’ lhc area but their cultivation area is far smaller than paddy
cultivation area. | They are gencrally situated on hilly arcas and thosc areas are free from
" flood. Thus only damage to paddy cultwauon is taken into account.

According to Governnient pohcy it is assumed that rice production will not decrease much
by intensive rice producuon in Botabek area.

() Infrastructure

o Damagc to mfrastructurc sueh as roads rmlway, channcl and irrigation facdmes is assumuj _
1o be at 30 % of damage to the gerieral assets and agricultural crops based on data fmm the :
- Public Works Department of DK! Jakarta on rcstorallon cost of roads and channel damaged '

- by ﬂODd o .

(3) Tadircct l)amagc

Indirect damagc is assumcd to be 6 % of flood damage to the gencral asscts which is
discussed above. - The indirect flood damage is the net economic loss of goods and services

to the nation due to interruption of cconomlc activities in the Study Area.

(4} Other Damage

* Other damage is assumed (o be 20 % of total damages to general assets, agricultural crops,
indirect damage and infrastructure.

(3) Flood Damages

Probable flood damages are estimaled from the damageable properties in _ili'undated area by
multiplying the flood damage rate corresponding to inundation conditions under varions

magnitudes of flood events. All the inundation area and inundation conditions are derived

{rom the flood inundation analysis in the foregoing sub-seclion 4.3.1.

Annual mean flood damages are estimated as accumulation of flood damage segments

derived from various magnitude of probable flood damages mulliplied by the corresponding

probability of occurrence, from non-damageable flood up to design probable flood.
4.4 Projeet Evaluation

4.4.1 Econoniic Evaluation -

I*conomic cvaluation is conducted for the selected alternatives of flood control master plan. -

The costs and benefits are estimated at the price lcvel of October 1995. - Applied forelgn
mchange ratcs are as follows: :

1 U°,$ Rp. 2,28l
I Japanese Yen = Rp. 22 70
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- Main components entering info the economic analysis are:’

Project benefits

(a) bcncﬁta. of reduction of direct flood damage to property, crops, and infrastructure
- (b) benefits of indirect damage as discussed in the forogomg sub-section 4.3.2
- {c) benefits of other damage as dlscusscd in lhc forcgomg sub-section 4.3, 2

. Project costs

(a) construcuon cost
- ditect constructlon cost
- cost of land acquisition / house compensahon
- administration cost '
- cost of engineering services.
- physwal conlmgency
- (b) operation and mamtenance cost
(c) replacement cost :

(1) * Estimation of Economic Benefits

Economic berefits expected from flood control project are ‘mitigation of flood damage. In the

estimate of econoimic benefits, only the reduction of flood damage is taken into account.

For the esllmale of flood damage reduction, dlrccl damagc indirect damage, and. other
damage are taken into account. ~ The discussion on the direct damage, indirect damage and
other damagc are prcscnied in the foregmng sub-section 4.3.2.

Project benefit as the reduction of flood damage is calculated as the difference of annual

mean flood damages between with and without projects.

(2} Economic Projeet Cost

The economic costs of the project are the figures that reflect lhc true economic value of goods
~ and services uwolvcd These costs are used for the economic evaluation of the project.
© Transfer items such as taxes and duties nnposcd on construction materials and equipment,
*including government subsidy, are excluded from the elements of financial cost. It is assumed

that 3 % of forelgn currency portion and 8 % of tocal currency poruon of direct construction

cost are deemcd as the lransfer items.

] Regarding the tand acquisition and house compensation costs, the following are considered as
- economic cost from the economic point of view: '

(@) farm land : productivity during the project life

(b} residential area: productivity during the project life + building cost of new house
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(3) - Economic Evaluation

Fconomic cvaluation of projects are conducted from the economic vicwpoint of viability
(EIRR).. The estimated economic benefits, costs, and EIRRs are as follows:

Alteratives: -~ | Fconomic Annual '_Ecom;hic Cost ' | EIRR
' ' ; | Mean Benefit © | :
j N |, (Rp.million) | © (Rp. million) - (%)
1. Cidurianriver - ﬁ 7295 -} 144,861 38
2. Cimanceuri river o 931 | 54,042 <0
3. Cirarabriver .~ 2008 15972 12
4. Cisadane river . . : Po8419 | 176,052 ¢ £33
5. Cengk'arcng floodway system ' R ‘ o
CKR-1- | 87,792 | 141,639 42.9
CKR-2 : ' | 81192 609,991 12.6
CKR-3 87792 - | 520388 | 146
CKR-4 : : : 87,792 '98| 974" 7.8
6. Western Banjir Canal S N
WBC-1HCSD-1 85,815 285,007 . | 225
WBC-3+C8D-1’ 85815 456,332 161
7. Bastern Banjir Canal - ‘ o : o : o
EBC-1-1 228,798 | 2415578 84
EBC-1-2 228,798 " 916,747 1206
| EBC-1-3 228,798 513,591 | 305
8. CBL floodway 9,088 1 138200 | 62

4.4.2 Evaluation of Alternatives
(1) Criteria
The view points for overall evaluation considered are the following:

1) financial project cost
2) land acqmsnhon and house compensation cost
3} economic internal rate of ; return (12 ]RR}
4) tcchmcal evaluation
'5) beneficial population
6) land usc '
7) environmental mlpacl
8 prOJecl stalus(mas(cr plan fea31b1hly study, detailcd design, constmclton)

(2) Overall Is\'aluatmn

ln consldcralmn of the above criteria, overall eva]uallon among the alternatives is conducted
as shown in Table 4.1, For the river systems of Cidurian, Cimanceuri, Cirarab, and CBL
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' floodway, since the conceived altematwc is just one, Comparison of altcmatm is not
- conducted. : _

The master plan projects for lhe river systems of the Western Banjir Canal and the Cisadane
river are evaluated to be economically highly feasible and socially strongly required, and are

~ given the highest priority. - Following those projects, the projects for the river systenis of the

proposed Eastern Banjir Canal and the Cengkarcng floodway are cvaluated to be hlgh pnouty
pmjccls from the same viewpoint. -

_ Accordmg to the result of initial cnwronmcntal exammauon ncgahvc nnp’tcl lo environment
' resnllmg from the unplementahon of the project niight be limited. - lhosc are the lcmporar)

ones such as noise, vibration, and the i increase of suspended solid i in river watt,r due to rivee
excavation and dredgmg durmg construcuon pcnod ‘

It is cvaluatcd that the lmplemel\lahon of each project will decrease the flooding and
inundation in the objective area and contribule to the unprovunent 'of environment such as
betterment of public welfare, enhancemient of land use, ctc in addmou to the direct proteclion

~of human life and properlles

4.4.3 lnilial Enviromnental Exﬁminalion
(1) Environmenlal ltcnté

'The major componcnts of p0531b1e measures of ﬂood comrol mcluded in the alternative
schemes are; 1) dyke system, 2) river channel improvement, 3) construction of flood control
dam, 4) flood way.- Thus, the environmental items for the 1EE are principally selected from
common ilems related to these measurcs based on the existing guidelines such as the
Environmental Guidelines for Selecicd Agricuitural and Natural Resources Development

Projects of DADB (1987) and the Guidelines of the FIA for River and Sand Control Projects of

HCA (1994). Consequénlly, the following items are selected for the IEL:

Social Envirommental Issues Wature Environmental Issues Environmental Pollution Fssues

- Reseltlement ' - Encroachment into precious - Air pollution and noise
- Impairment of the : ecosystem - Deterioration of water quakily
transportation system L - Aesthetics & landscapes
- - Communities : - Change of river flow regime
© - Encroachment on historical * - Watershed erosion and

Assets ‘ A ' sedimentation

- Inundation 6I"minefai résfources
(2) Taitial Fm’tronmcniai Examination (“LF
‘Fhe alternative schemes are set up for the several river sybtems the C;durtan L:manccun

* Cirarab, Cisadane, Cengkareng Floodway, ‘Western Banjir Canal, Eastern Bmljll' Canal, and
CBL. Floodway systems, and these sysiems have se\ual work components.

65



Various environmental items are to be evaluated for a whole project implementation period. -

~ However, specific items to be selected for a project would depend on the respective project
feature, implementation stage, ‘socio-cconomic conditions and nature’ conditions around
project arca. Morcover, during a selection of environmental items of the IEE, a priority
- project was not spccnﬁcally determined yet, then the IEE items should bave been major and
general ones aut of' 11 ncms for each alternative scheme. :

S]gmﬁcance for pmcecdmg BiA anmong the IEE 1tems Ins been classified in' the respective |
allernative’ schemes by ‘the fol!owmg classes; (A) mostly significant, (B) significant, (C) =
- significant bul rdat_wciy minot, (D) No effect is expected. Its results are s_hpwn inTable 42. -

< Resettlement problem, mpairment of the transportation systent and Communities

These items will be’ considered as a niostly significant problem in the casc of :

- providing dyke system, river channel improvement, provision of floodway in the
* densely populated urban area. Particularly in the Eastern Banjir Canal System, several
- rivers flow down through the densely poputated urban arca with population density of
10,000 to 20,000 persons/km’. Therefore, reseitlement, separation of community and
_impairment of transportation system are significant problems to be caused.

- Encroachment on historical Assets
No effect can be expected through the field reconnaissance and taking account of
~ present land use conditions, however no exact information about hisiorical assets are

available. Therefore it is necessary to investigate them in the proceeding EIA.

- Inundation of mineral resources

No effect can be expected thmugh the field reconnaissancé and takmg account of land

“use conditions.
- Encreachment into precious ecosystem

Nature Rescrve Mural Angle is located al the estuary of _Wcslém Banjir Canal,
moreover, Gunning Geed National Park is located at the upstream of Ciawi dam,

construction of which is included in a alternative scheme ‘of Western Banjir Canal . - .
System. In the envisaged catchment area of the dam, forests still exist. :Therefore,

there is possibility that richer wildlife species might be found. It is ncccssary 10
investigatc it when the Western Banjlr Canal System will be procccded

Mawuk and Taman \Visata Tanjung Pasir, which are prop()s'ed as nature conservation
areas, are located at the estvary of the Cimanceuri and Cisadane river. Therefore, in

~ the coastal areas along Java sea, there is possibility that richer wildlife species might .
be found; and it is necessaty to investigate it when these river systems will be -

proceeded.
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Pondok Tengah which is protectmn forest, is. located at the cstuary of CBLF loodway
morcover, Muara Gembong, which is proposed as natute conservation area, is located
at the estuary of the Citarum. Therefore, in the coastal arcas along Java sea, there is
possibility that richer wildlife species might be found, and it is necessary (o
investigate it when the CBL Floodway System will be proceeded.

" Aesthetics and landscapes

© No effect ‘can be expected through the field reconnaissance and taking account of

- present land use conditions. However, as for Ciawi dam, dam sitc is located in a

¢ valley and’ forests still exist in the envisaged: catchment area of the dam lhus
' ncgalwe unpac{s might be caused by this work.

C izange of river ﬂow regime

A gate rchabllllatlon of the e\usung Pasar’ Baru barragc which is for an lmgqhon .

“water ihtake for Cisadane-Prosida system, is a major work of Cisadane river System.

It is suggested to maintain the present water supply during’ rchabilitation of the
barrage. ' : ' '

Watershed erosion and sedimentation

Erosion source area - is located in the watershed of the Ciliwung river, and it revels
that this watershed has  rather high erosion tendency mainly duc to torrential rain
during the rainy season. Thus the watershed erosion and sedimentation is to be an
important factor for the construction of Ciawi dam.

Air pollution and noise

“During the consiruction period, the local people,. living near the construction site -

and/or along the road to be used as access route to the construction site, might be
annoyed by the deterioration of air quality, noisc and vibration hazard caused by the
operation of consiruction equipment and construction transportation.

- Deterioration of water qua!i{y

Rlvcr drcdgmg “ork wnll worsen river - water : quality wnh respect to increase

: suspended sohds durmg the conslmcnon period. .
4.5 Proposcd Mastcr Plan

‘As the flood control master p}an in JABOTABEK area, for the target ‘ycar of 2025 lhc

features of proposed stretch of flood control master pian is shown inTable 4 3.

The design discharge disteibution of the proposed flood control master plan is shown in
Iigure 4,11, :
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The propos_.éd dcsign dischargc distribution is somewhat different from that of the existing

one in some river systems because of the difference of the niethodology of rainfall and run off

analyses and the difference of the assumption of future land use condition.

451 Stmctural Mcasurcs '

The mcorpomlcd 'ciruclural mcasuus in Ihc fload control master pian for JABO’[ AB[ K arca
o are also schcmahcally shown togclhcr with the desngn dischargc dlstributron in Figure 4. 11

The Iongﬂudlml proﬁlcs and lhc standard cross secuons of the objectwe reaches of lhe river
lmprm ement W (}rLS of the Objf,’ctlvc Tivers arc shown in’ Flguru 4.12. :

Other lhan lhc convcnlmnal river. channcl 1mprovcmem \l-orks the followmg works are
mco:poratcd '

_ (l) Ccngkarcng Floodw ay S)s!em

Angkc ﬂODd\\"ly about 4 km long at around thc boundary of Tangerang and
Serpong

(2) Western Banjir Canal System

Cilivamg ﬁoodway : éboul 900 m ang on the upstream si;ie of Doger city.
4.5.2 Non-Structural Measures |
(1) Watershed Management

Flood control can not be achieved only by the structural method. The basic pomt ‘of non-
structiiral method for flood controt should be the \VﬂtCl‘bllCd managemcnl

The river consists of water and soil. Both are supplied from the watershed of the river.
Countermeasures in only the downstream reaches, theiefore, are not enough for flood control.
If' the watersheds are indiscriminately developed in different to the situation in the
downstream arca, then the flood peak will increase unexpectedly and the sediment supply to
the river will increase so much and then the river-bed will be elevated so much: The both will
surely result in a serious flooding in the downstream basm and then' serious flood damage
maybe including the loss of human lwes : '

Accordingly the preservation of‘ the sqii' conservation and flood retention’ functions in upper =

watershed is the essential part of the non-structurat flood control. Like in the medical field,
prevention against becoming sick is much more important than curing after becoming sick.

The runofY analysis in the basin is conducted in the present study. Even the data utilized for
- the runoff analysis in.the present study is very much limited, future runofY in the basin is
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estimated to increase so much due to its urbammhon in the upstream basins. For cnmplc the
basin of the Cengkareng Fioodway syster is estimated to have been urbanized by 28 % of the

“whole basin at present. Bul future urbanization in 2025 is estimated to be about 88 % of the

whole basin. Accordingly the flood peak is estimated to increase from 240 m3/s from the

© present stage (o 620 m’!s' in future stage due to ils urbanimlion.

This includes the preservation of forest, paddy field, lakc and pond, and then regulation of
land development in the basin. All these will contribite to the. prcservatmn of the flood

? 'rclcnuon function in the basin and soil conservauon

"Asa fniaﬂcr of fact,éa‘bg works as structural :n'cthéd iir the basin is also an important aspect of

watershed management from the view point of flood control,

= (2) Flood Plain Management

Flood plain management here comprlses that in the middle n.achns and the low- lymg area in

: thc downstrcam basin. -

(a) Middle Reaches

In the middle reaches, an important aspect is land regulation to prese'n'vc the flood retarding
function” in the basin. Not only the valley plain in ‘middle hilly reaches of rivers in
JABOTABEK area, but also the lakes and ponds scattered in the arca play an important role’

- for flood retarding function. This also contributes so much to suppress the increase of flood

peak in the downstream reaches.

The arca that is presently funciionihg as the retarding basin of rivers should not be developed

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

the Mood retarding area for each river and with the coordination wuth the local government,
land usc dcvelopmenl should de regulaled

This management also includes the regulation of land filling in the basin. This land filling
activity can be found everywherc in JABOTABEK arca.  This also gradually diminishes the
rctardin'g function in the basin.

- .(h) Low- lymg Area

In the low Iymg area, ﬂood fon.caslmg and flood proofing are the major non-structural

" method for flood comrol

(3) Public lnformation and Education .

Public information and education comprises the aspecls of flood prevention and that of flood
damage mitigation : '
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“(a) - Flood Prevention

ﬂclivity of public information and education for people not to construct itlegal facilities
inside the river area, and not to dump garbage to the river area. This should be conducted by
-the folowing methods: ;

- “to hold forum
- ‘to hold ccrunony or conicert to love rivers :
- {o make campaign through mass-media especmlly by popular pcople likea ﬁlm
© star or smgels -

(b) l-?loocl Damagé Mil'ig'aticn B

Activity of pubhc mformauon and education to mmgatc the ﬂood damage as miuch as
possible since the flood of rivers as natural phenomena may sometimes exceeds the design
 discharge that is always limited to certain scale due to socio-economic situation of the area,
and because the flood control facilities planned can not be constructed all at once due to the
~ limitation of the governinent budgc! Usualiy completion of the flood control fac:ihtlcs needs
a long time, '

This c0111priéés the fo!lowing:

- prcparahon of ﬂood risk map : ' . ' : . %3
= establishment of flood warning board to show the past maxiimum umndatmn '
water tevel in the area '

(4) Related Agencies

There are many related agencics to non-structural measures such as miniélry'of public works,
ministry of forest, ministry of industry, mlmslry of dgriculture, minisity of educatlon and
cullure and ministry of pcople’s welfare. :

4.6 Sclection of Priority Projects

4.6.1  Criteria

Criteria to select priorily projects whlch are to bc taken up for thc feasnblhly sludy are as
foltows:” . : . Lo o g‘i

1) Financial project cost is within the moderate amount,

2} Land acquisition/house \.ompcnsahon cost is small

3) Beneficiarics are many.

4 L and use in 2025 is important.

5) *Economié internal rate of return (BIRR) is high. ‘

- 6) Tmplementation of the pro;cct is easy with less techmcal issue.
7) Social beneficial impact is big.
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© 8) " Implementation of the project is easy with less environmental issue.

4.6.2 Overall Evaluation

The master plan projects for the river systems of the Western Banjir Canal and the Cisadane
river are cvaluated to be economically highly feasible and socially strongly required, and are

- .given the hlghes! prierily as shown in Table 4.4. . Accordingly, the following projects art,'
- selected as thc priority pro_;ccis for the feasibility study , :

1. hmprovement of the Weslem Banjir Canal (Fstuary Manggaral Barrage =17 km)
. 2. ' Improvement of the Cisadane River (Estuary - Pasar Baruo Barragc =21 km)

3. “Construction of the Clhwung Floodway

" The economic viability (EIRR) ofthc pro_;ect is esumatud to be H 4 %. " This value of EIRR -

is not the highest one among those of the other schenies of proposed flood control master

- plan in Jabotabek area. . But the project area is located in the center of DKI Jakarta where the

political and economic ceniers of Indonesia are locatcd The project benefils not counted in

- monetary term should be so high. ;

Besideb this schenie is socially urgently needed since the flooding in January 6 to 8, 1996
brought about a serious flood damage to the central part of DK1 Jakarta even though the flood _
embankment of the Weslern Banjir Canal did not totally collapsed.

' Since this scheme.includcs the ﬂood\yay from lhe Cili\vung to Cisadane rivers, the river
“improvement of the downstream reaches of the Cisadane river should be included.

This will be also highly beneficial to surroundings of the torth-western area of the Sockarno-

Iatta International Airport. Since the benefits counted in monetary term do not include the
cnhancement benefit due to the development of coastal area between the estuary of the
Cisadane and the river-mouth of the Lower Angke by KAPUKNAGA Project.

~ Tollowing the selected picjccts_,'lhc projects for the river systems of the proposed Lastern

Baajir Canal and the Cengkareng floodway are evaluated to be high priority projects from the
sante viewpoint.

4.7 - Proposéd River Water Managcmenf Plan

f 4.7, l Basic Princlples of Rwer Watcr Managcmcnt _

 The functions of river are, not on!y the provnsmn of safe ﬂood roule, provision of river waler

for the economic aclivities and human lives, but also the _provision of amemly {o the soauiy

~ by providing the opcn space and river water of proper waier qualaly

Tcrminology of river water management here is considered to be one of the aspects of river
managenment, The basic objectives of river water management are, to alleviate flood damages
effectively, to utilize the river water effectively, to keep the river water quality within certain
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criteria, and to provide the good amenity to the socicty.

For those: objectives, information management, high flow management, low flow
management, watcr quality management, and facilitics management are needed.

(1) Information Managcmcnt

. I\ec«:ssar) mf‘ormahon on rainfal!, water-level, discharge, tide, river fac:lmcs and cte. for the

' purpose of river water management should be transmitted o a center, be proccssed and be

stored in a proper mahner. Those information and data then should be displayed in a proper .
manner and then be transmitted to agencics conceined. In such a manner, management of -

necessary mfonuahon and dah should be centrahzed

@) lligh Flow M anagcmcnt '

Forecast of hlgh ﬂow should be conduicted and the necessary instructions based on the result
“of forecast shoutd bé given to operation offices of refated facilities. At the same time, related
information and data should be supplied to agencies concerned. Thcse mtormallon and data
would also be lltll!?ed for ﬂood ﬁghtmg actmues ' '

(3) Low Elow Management

Accumulation of low flow data will be contributive to planning formulation for appropfiatc
waler resources development. During a drought; forecast of low flow should be conducted

and the necessary information and data should be suppllcd to related agencxes and mgem :

countermeasure should be taken.

(4) Water Quality Managcmcnt

Water quality has an nnportam role not only for river water utilization but aiso for glvmg the

amcmly of river environment to lhc sociely along the uvcr
(5) Facilities Management

River area and related facilitics should be properly maintained and operated to keep lhc
function of rivers, river water, and the ra,latcd famlltlcs properly R -

In the following sections, since this Study ouly focuses to the’ ﬂood comrol aspect of river
“waler - management, low flow managemeut aud river water quahty management are not

included in lhe dlscussmn
4.7.2 Monitoring System

(1) Consideration to Existing Monitoring System
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" (a) Rainfall Gauging Slatimi -

Presently rainfall data observed are kept by respective agencics and there is no centralized
data bank system in the area. And there is no data keeping system comnionly cstablished

- The observation network is still not enough in mimber and distribution. Especiatly gauging
* stations in the upslrcam basins of the Cikarang and the Cimanceuyi rives are siot enough.

P

(b) Water—lcvcl Gaugmg Stauon -

© Waler-level. gaugmg statlons are mamly localed in DKI"Jakarta arca. It is desarablc to-
* establish more stations in western area in fl.lflll't, The datum- level of s!aft gauge at each
' station is not always clear :

There is no centralized data bank system in the area Thcre is 1o data kechg system
commonly estahhshed o '

(©) Dlscharge Obscrvalton Statton

Dlsclnrgc measurement has bccu conducted mamly duiing low flow. Data during high ﬂow
is rather insufficient. Cmss-secuonal profiles at discharge measurement sites arc “also

insufticient.

{d) Monitoring System

SCADA System mentioned in the previous sub-section is now underway for establishment,
but the coverage of the system is not enough for the whole JABOTABEK arca.

" {(2) Monitoring System

Overall monitoring system in JABOTABEK area should consists of a overal! center, district

centers, observation stations, and facilities stations.

The overall center should be at the Cil'iwung - Cisadane River Basin Development Project

(PPWSCC). District centers should be the eastera district center at DPU Bekasi, the céntral
“district center at PPWSCC, and'the western district center at DPU Tangerang. Information
o lransmissio‘n to DKI Jakarta' should be conductcd by the overall center.

7 iThe proposed locatlons of observation and facuhncs stations are shown in Figure'4.13.  'The
‘hierarchy of the system is shown in Figure 4.14. lhc f‘unctions of the centers and stations
‘should be as follcms :

(a)* Overall Center (PPWSCC)

Functions
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Collection of data of the whole JABOTABEK area, process of collected data, data banking,
' :momtormg of the operation of facilitics, forecast of high flow, information, data and warning
transmission to district centers and agencies concemed, and display of the situation, ctc, -

Facilities

Data communication control facilitics, dala bank facilities, computers for data displfiy (EWS),

computess for high flow forecast, data display pancl graphlc dlsplay panel. !elephone and

| facsimite, and radio communlcauon eqmpment
(b) ?DiSIricl Center (Bckasi, PPWSCC,'Tahgcrang) c

- Functions

. Monitoring of the mformfmon in the each area, data process data bankmg, msmlchons 0.

t"ac:hhes and instructions to flood fightmg teams.
Fuacilities

Data communication control facilities, data bank facilities, computers for data display (EWS),
telephone and facsimile, and radio communication equipment, and [TV inonitor. .

{c) Observation Station (rainfall; water-level)

Functions

Obser\_'alion of rainfall and water-level, transmission of‘ observed dataito the district clenter
Facilities

Rainfall gauges, water-level gauges, and telemetering equipment

{dy Facilities Station

frunctions

Operation of facilities, monitoring of facnlmcs snuatton ‘and transnnsswn of satuanon lo
district center.

Facilities

telephone and _faminﬁlé, radio cmjnmluni.cation cquipnient, and 1TV nionitor.
4_._7.3 Rivér Water Ma.u;agcnmnl Plan |

For the éonipreheﬁsive river :water management, principles on river water mdnagemcm
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should be established for the proper function of thc river and river water for the oocmly The
principles should be established not only for the river water itself, but also lhc plmmplcs for
the river facilitics should be established. :

(1) Management Plan of River Facilities

* The river facilities include dams, barrages, water gates, embankment and olhcra For the hlgh
i ﬂow nnnagcmcnt the followmg should be determined: -

1) ‘operation rule of facilities.

:2) rgporimg, wammg, and evacuatmn water-levels at the sntc
{2) Managcment Plan of Construction and Temporary Occupa(lon in River Arca

“The managemcnt of river area s an important aspecl of proper managemcnt of river water.
~In the river arca, conistructions, green belt, park approved by the river management authorities,

and other many kinds of constructions are found These should not obstruct the smooth flow

. ofhigh ﬂow in the river.

Among olhcrs thc followmg should be pald specnal attention from the vn,w point of flood

control:

(a)' Location and Dimensions of Bridge -

Location and dimensions of bridge crossing the river have a close relation to the smooth flow

of ﬂood. Substantial principles on bridge construction should be established.

(b) Occupallon of Rwer Area

- 'Occupatmn of river area should not obslruct th¢ smooth flow of floed. Since onc of the

functions of river is the provision of open space to the saciely cspccnally in urban area where
dense land use is dominant. It is said that open space in densely populated areca has an
important role for the soundness of society. River management authorities should have clear

* criteria to approve the occupation of river area and should periodically inspect the situation so
that the occupation would not hinder the normat function of the river.

() San’d Mi_ning

Sand’ mlmng has an close relation not only with the low ﬂow and river water quahl) but also

" has an close relation to high flow since the river facilitics may loose the foundation so casily
- depending the way. and quanmy of sand mining’ in the . river. Accordingly - the river
" management authorities should have criteria to approve the sand mining not only about the
- quantity but also the location, method and equipment, and abowt the duties for safe guard to

local people.
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'(3) - Flood Fighting Activitics
Purpose of flood control could not be achieved ohly‘ by structural measures such as

construction of embankment, dam, floodway and others.

Flood fighting activity is ong of the important aspects of flood control and accordingly one of
“the important aspects of river water management. The purpose of flood fighting ac{mtlcs is
to mitigate the ﬂood damage to Ihc possrble mlmmum level,

Major compo'nenté of ﬂood ﬁghtihg aclivities consis_l of lhe folldwing: ‘
1) io the resident |

' - transmissioh of flood related information,
" - establishment of readiness against flooding
- acceleration of flood fighting activitics
" - instructions for evacuation
- rescue activities for the victims

2) to the river facilitics
- instructions about proper operation of facilities : _
- - inspection of facilitics about function and damage - . - @

* necessary activities to protect the embankment and other facmltes agamst over -
~ flow, water penetration and scourmg - :

(4) Restriction of Land Use
L.and 1o be restricted for use from the view point of flood control consists of the folloﬂv_ing:

- in the upstream basin,

-in the urban arca,

- in the riverine arca, :

-'in the land to be river area in the future,
- flood prone area

(a) Upslre’am Basin

‘The land use restriction in the upstream basin should be conductcd from the view. poml o’
suppress the increase of runofl, The river improvement in the downslream reaches become '
more and more difficult due to thc land use mlcnsiﬁcahon

(h} ' \Urba'n Arca

River arca also plays an important rote as disaster prevention area and urgent evacuation
place. Accordingly the city planning should take into consideration of the role of the river
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arca iri urban area. Appropriate land use testriction should be made depending on the role of -
© river area in the urban area. o o :

{c) Riverine Area

* Land use restriction in riverine area should be conducted from the view point of above-

mehtioncd role of river arca and to kecp the amenity role of the river area.

' '(d) Arcato be chr Areain the Future

: Any kmd of conslmctlen in thc area to be river area in ihe future should bc execuled aﬂcr '

oblammg thc approval of the nver management aulhorlly so that future river conslruclton is

- assured.
{c) Fiobd Prone Areca

Due to various circumstances, some fleod control struclures éo‘uld not be constructed in due

time and accordingly some area would remain as flood prone area. In such a case, land use
restriction should be made to minimize the flood damage as imuch as possrblc

48 lmpicmcnt_ation Program

lmplém’entation schedule of the proposed flood control master plan is prepared in

- consideration of the following:

(1) EIRR

Implenientation of projects of higher economic internal rates of return (EIRR) should rather
be laid much importance.

(2) Feasibilit)' Study

Feasibility study should continue for about 1 year. The feasibility study of the flood control
project of the Western Banjir Canal system should be conducted together with the flood
control project of the Cisadane river in the downstream reaches. Because the flood control
project of the Western Banjlr Canal systcm includes the floodway from the Ciliwung to

: Cisadane
3 Dctalicd De.ﬂgn

atl should lake about 1 year to slart the detaited dcmgn aﬂcr the completion of feasibility study.
-~ Detailed design should continue for about 2 years. Some parts of the detailed design of the

Western Banjir Canal system and the whole  Eastern Banjir Canal system. have been
conducted once, accordingly some part includes the rwnew of the pasl detailed design.
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- {4)  Implementation

For estimate the construction period, the past record of annual financial disbursement for
Nood controt project in Indonesia is taken into account.

For the Western Banjir Canal System, the river improvement works of the Cisadane river in

"~ the downstream reaches should be completed before the complct;on of the floodway from the

Clllwung to Clsadane

o I*:gun, 4.15 sho"w'é 'the tentatively, proposed implcmematibn schedule’ of the fload control
°master plan in JABOTABEK area. The tenlallvc lmplemennahon schedule proposed shows’

: only by major river systcm basis,
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5 RECOMMENDATIONS
5.1 Flood Centrol and Drainage
'(l) Eastern B‘Elll]ll' Canal

In lhe present slu(ly ont the flood comrol master plan in JABOT ABF K area, construction ot .
the Eastern Banjir Canal is proposed as the flood contro} measure for the eastern part ot DKI
- Jakarta: * But the plan needs hugc amount of Iand acquisition cost even though the. plan
" claims the least cost' among other alternatives plans Accordmgly it seems that e
. prepamuon of such huge amounit of land acquisition cost would bc very difficult, ‘

: Bu[ accordmg to the information on PANTURA DK! Jakarta (reclannuon plml along the

" north coast of Jakarta), they are plamnng to utilize the Eastern Banjir Canal as the. waterwa}

~ and Roro harbor for the Marunda industrial area with the mmlmum wrdlh of 200m of the
Eastem Banjir C'm'ﬂ for the downstream reaches. ' :

l{' a joint plannmg and lmplemcntatmn with PANTURA DK1 Jakana is xcall.ccd for
- construction of the Fastern Banjir- Canal, land acquisition and implementation costs for. is
downstream reaches ~ will be greatly decreased for the government.. In this' case, the
conslrurction of the Eastern Bzmjir Canal would be much nmore reali'slic. :

: Regardmg the upstream n,aches of the Eastern Bam:r Canal, in order 10 rcduce the land
acquisition cost, il is conceivable to make a plan to utilize the spacc over the Fastem Banjir
Canal- as housmg area or an objective area for city rede»elopmcnt pro_]uct This can be
conducled by joint prOJect with prwate sector,

Accordingly it is recomménded that joim planning with PANTURA DKI Jakarta or other
private sectors be conducted in carly stage for construction of the Eastern Banjir Canal, since
the flood control in the castern part of DK Jakarta is socially and urgently needed together
with the ﬂood control of the eastern part of DKI Jakarta.

{2) Opcrahon Rulc ofoirrage
Pasar Baru barrage across the Clsadane river has 10 gates but duc to its deterioration, some
_gates does not function propcrly 1i is estimated that one reason of the deterioration is the

. ms!mg causcd by biased usage of specnﬁc gdtcs

‘ Accordmgl}, |( is rccommendcd thiat the operatton rule be reconsldcrcd 50 as to operate all. the
gate evenly. Thls recommcndatlon might be apphed {o Bekasi and Clkarang barmgcs

(3) Present River Area |
The middle reaches of the rivers in JABOTABEK area are basically located in the deep valley.
And accordingly the area is not included in the area to be protected from flooding in duc

consideration of the retarding effect to the downstream reaches and small beneficiary area due
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to its topographical situation,

But in some rivers, many people are already living in the river area even though the arca is
not delineated as the river arca officially.

Technically, the people in those area should be relocated after official delincation of the river
“area is announced to the pubhc " But for the time being, it does not seem to be possible to

relocate the people so soon. Accordmgly the delineation of the river area should be
* :implemcnlcd first. And then the public announcement should be made that the area is the
river area. Then the possxb:llty of flooding to certain “elevation to certain’ amount of
‘ dischargc of the river with the occurrence pOSSlblhly should be announced to the public.

At the same time, the effccuvc flood fon.castmg and warning system should be established so
that pcople can evacuate safely with their properties in the houses. Flood warning should be
: madc by using plural measures mcludmg TV. ; ' ‘

(4) Futare River Arm

'Af‘lcr Ihe finalization of flood control master plan in JABOTAB[‘K aréa- by the aulhon?ed
“agencies, the area to be the river area in future in accordance with the master plan flood
control, shoutd be delineated and certain land use regulationi should be conducted so that land
acqms:tmn in futurc. should not hinder the implementation of the project.

- {5} Bridgc

Past flooding on January 6'to 8 in !996 revealed that some bridges form a boltlc neck to flood
flow and some bndgu do not seem to have enough frccboard The girder level of bndgc or
that of aqueduct do no scem lo have enough high clevahon Thls situation: shou!d ‘be
examined soon and proper action should be takcn

(6) Garbage Issue

Garbage issuc of rivers in JABOTABEK area especially in DKI Jakarta has already reached
to the level not to be overlooked anymore. Garbage dumped fo the river flow causes so bad
srinelt and deteriorates the amenity of rivers so much : :

St ' _
Garbage dumped to the river is, not only the problcm of envnronmenl but also the problem of
flaod contral, as already clcarly shown in the recent flood on January 6 to 8, 1996, bemg

serious obstacle to flood flow.  But construction of garbage screen in the midst of rivers at -
certain place to protect the downstream reaches may becomc a scnous problem to rivering .

area around lhc screen site.

Periodical rcmoval of garbage in rivers during low flow should be conducted. This activity -

‘would contribute to etimination of garbage problem during flood.
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(7) - Preservation of Situ-Situ

* Lakes and ponds in the JABOTABEK arca so called situ-situ in the local dialect, as discussed

in the sub-section 2.4.2, play an important role for fleod retention. Situ-situ have, not only the

- function of flood retention, but also the function of water resourees conservalion as

infiltration place in the basin. Besides the situ-situ also plays an role of giving amenity to the
society as recreation place and an role to preserve the fauna and flora i in the basm This has an
nnporlant sngmf cance from the wewpomt of cnwronmcnt '

(8) _ Regulation' of Laml Development

- So many and wide areas in JABO TABEK area are, recently mtenswely developed. as
. industrial, commercial, resort, and residential area, without appropriate facilities to prevent
" the increase of flood flow due to the development. The development, not only increases the
- flood peak flow, but also reduces the basin storage of water resources causing deficit of water
© resources in the basin or salt water intrusion in groundwalcr in the area close to the sea.

To avoid these situation, _ccrlain legislation should be enacléd so that land dex’clﬂpmcm
should accompany the construction of appropriate flood retention facilitics such as tlood
retention pond, and rainfall infiliration facilities such as infiltration pavement and the like.
(9) Small Scale improvément of Flooding
(@ LK.P.N. Complex Along Pcs_'ahggrahan River
Floo&s have been caused by river water flown into the area over the existing concrete wall
along the left bank of the Pesanggrahan river as well as local rainwater on the arca. [t can be
suggested that the following measures be taken for improvement of the present situation:

(i) 'lmprovcménl and extension of the existing concrete wall{lefl bank only),

- {ii} Improvement of local drainage clmmcl in the arca and replacement of the existing

dramage pump,

The locaiion of the area is indicated as 87 in Figure 2.25.

(b} Tangerang Cily Arpa Bel\vcen_Ciéadanc and Sabi Rivers

Improvement of a local urban drainage system over this arca has been on-going. Besides such

- improvement works, measures to' lower the water level of the Sabi river during flooding. of

the Cisadane river is necessaty o be studied in order to itnprove a drain condition of the area.
Due to no data availability of the Sabi river, specific measure is hard to propose at present,

-however a preliminary hydrological observation and investigation is recommended to conduct

for the Sabi river. For an improvemént'of the present situation of the Perumahan Benua
Indah arca which locations is shown as LI in Figure 2. 26 a replacement of the existing

“small drainage pumy is also necessary.
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: (c) Clledug Area Along Angkc chr

According to the preliminary mvesugation undertaken for the Ciledug Indah Complex area,

indicated as R4 in Figure 2.26, inundation have been caused by ftood water of Angke river,
not due to drainage problem of loca) rainfall. No overtopping of flood water has been
observed according to inhabitaits in this area. However, dctcrlorated structures such as

concrete wall and sluice conduit allow cd watér intrusion during high water level of the Angke

river. Not only local river nnpmvemcnt works; but also removal of garbage dcposu and trees
area.

(d) Rehab:htallon ofthe Cldunan and lhe Cimanceuri Rivers

The river nnprovement of the Cidurian and the Clmanccun rivers are situated in 1ather low

priority sinice the economic internal rate of returns'are small.  But the present siluation of the
rivers are that flooding in downsiream areas occurs almost every year because some portion

of the present flood embankment of the rivers in ‘the downstream reaches are breached and B

{lood water easnly overlops there and mundates in the hmterland
52 Org'anization and Institutions
5.2.1 Basic Consideration on Present Situaiion '

Various agencies are 1o be involved in dealing with flood control works, in particular those
which are related fo land matters and crossing of flood control infrastructures with other
structures. To cope with problems which may arise, it is important to make efforts which
accommodate institutional ' approach from. the planning, designing, construction, “and
operation and maintenance stages. All must be based on the prevailing legislation and’ in
order that the implementation of cach managemcm ﬁspecl is able to run mstlluuonally, the
said legislation is necessary to be developed accordingly. '

In addition, it is now necessary to consider not only structural method but also non-siruciural
method for flood contro! in JABOTABEK area especially in' DKI Jakarta, Tangerang and
Bekasi areas since those areas are now: densely populated and urbanized very much.
Accordingly new concepts for flood control is now needed to be introduced and. the
corresponding regulations and institutions are needed to be prcparcd ancl enacted for
compuhcnswe flood control in thc area. -

Furthermore, ﬂood conlrol is closely rclatcd to olher various development qspects Inorder

to meel their heeds, scveral ‘agencies have carried owl individval/sectional planning and

development siudies in théir respective fields. 1t is anticipated that withincertain peried of -

~ time, conflict of interest may occur. But due to lack of an integrated plannmg, the conflict of
interest that may oceur will be solved in each case by conducting coordination” and
cooperation among the agencaes conccmed
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' 5.2,2 Recommendafions:

In consideration of the above, the followmg are recoimmended for the comprdxeuswe flood
control in JABOTABEK area:

1} To carry out the tasks and funcuon of development and management itis nccessary to
establish a Unit/Body whlch is able to pcrtorm stich tasks 'md functions. :

:'In'nationai level, the’ Dircctoralé Gehc'ral'of Water Resources Dcvélopnwnl within the °

Mmlstry of -Public Works has the tasks and funcuons to’ tmplcment the management and

: devclopment of water and water source.

In provincialilevc!,. watcr' resources unit  is' established under the provincial regional

government, which:al prcsenl as follows:

In the province of DKI Jakarta lhcrc is'a Sub- Dmas of waler managcmenl (Sub
Dinas Tata Air) of Dinas PU and in level of cny area (Wilaya Kota), there is Suku
Dinas PU whlch has water division. (Baglan Pcngalran)

In the province of West Java there is a provmmal waler service (Dinas PU ;
: Pengalran) and its C‘ﬂbang Dinas Pengairan and Ranting [Jinas Pengairan.

‘In the district level, lhere is a pubhc workq district umt (Umt PU K‘]bl‘cp"ﬂtll) and
ther¢ is no particular unit which deals wuh water, -

In order © meel the rcqitiremcnts as sialcd in the prevailing legislation, the above

organization structure and its scope of works need to be reviewed soon to match the realistic
conditions and being able to anticipaté the coming progress of development in JABOTABEK
area in which all deVelOp_mén'l scctOrs are pmgrcssing tapidly. '

2} An ovcrall and mtegrated water resources devclopment master plan has to be prepared
through the legalized coordination between the agencies concerned.

3) Then the institutional study for the development of the necessary institutions for the said
averall and integrated water resourcés development master plan should be conducted.

- 4 As intermediate step before geuihg the conchision from the said institutional study, the

Clhmmg Cisadane River Basin Development Project should be cntruslcd to function as

* head of technical implementation unit which is cstablished based on the Ministerial Decree of

Stale Agencies Management: No. 106/1994 (for water resources public seevices, water

 resources preservation and conservation agency).

5) If the said institutional study resulted that a state corporation type is feasible and viable,

" the establishment of such corporation which has the authority and responsibility as Stipulated

in the Governmental Regulation No. 35/1991 on' Rivers, should be proposed. "The
establishment of the corporation should be made by issuance of the government regulation,
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Then it may be preferable to enlarge the scope of work of Jasa Tirta State Corporation
(establishment by Government Regulation No. 5/1990) by issuing a Presidential Decree
especially related to Art. 8 sect.(2) of Government Regulation No. 5.1990.

6) The sleps should be as follows

.- MPW should deliver a proposa! to lhe Presu:icnt to read_;ust and enhrg«. the

number of rivers which becomes under the management of Jasa Tirta State

- Corporation: to- s:mpllfy the system of management for rivers and - take into’

“consideration the system which'is adoptcd by Ministerial Decrees of MPW No.
39!!’R’lf 1989 and No. 48/PRT/1990.

“1n the proposal sub units or branches should be mcludcd whlch has the authonly '

and rcsponmbxlily of (he mamgemem of watt,r resources in the basin.
5. 3 Water Resources and River Water Quahly
' (l) Preservation of Natural Pond,_“Si(u-Situ”
There are miany natural ponds with a total area of about 2,200 ha which have a multiple
functions for water use, groundwater recharge, flood retention, récreation, stabilization of
flow situation, and so on. - In these years, the ponds have been decreased for industrialization
and housing development and its total volume have been reduced by sedimentation.  Besides,

water quality in natural ponds have been deteriorated due to intrusion of waste water.

Furthermore, the river water quality in DKI Jakarta and Bogor areas is being sigliiﬁcalll_ly

deterforated but it becomes difficult to provide flushing water for improving worsened

situation since construction of dam anid reservoir for providing it is rather hard and expensive
job as stated by the JWRMS. Taking into account these silualion, preservation of the patural
ponds “Situ-Situ” contributing to stabilization of river water during the droughl season is one
of urgent warks in managing river water in JABOTABEK area.

From the aspects of river water managenient, it is recommended to provide rehabilitation
works for the existing “Sitn-Situ” area for prcscrvahon of 1mporlant ﬁmchons of them.

(2) Strict Management of Groundwater Use and Prmmon of Plped Watcl ‘iuppl) -

System and Watcr Resources Dcvclopment

It has been idenliﬁed by the previo‘us Sll'adies lhai the norlhém phrt of DKI Jakarta is subside'd .

due to intensive groundwater uses for municipal and industrial water supply.  The
Government of Indonesia has made efforts to manage the groundwater uses. limxcver, the
- land subsidence is still progressed and several arcas are facing drainage problems which will
* become more serious if the land subsidence sitvation is further worsened.

Strict management of the groundwater uses is indispensable to mitigate the land subsidence in
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the northern par! of DK! Jakarla mckudmg clarification of safe ylcld of groundwatcr based on
detailed data on the existing wells and geographical information, and 1mprovuncnt of
licensing and registration of water usets.

Although the ground water use regulation as mentioned in sub-section 2.6.3 is issued, it is
necessary to anatyze and clarify the relationship between the extent of land subsidence and
the - mentioned regulation: throngh more detailed simulation study: bascd on dcmllcd
geotechnical and geological investigations and groundwater recards (o be monitored.

. As' a measure’ against land- su‘oside.m:c:E ‘ﬁrovision of pip(d' water supply Sj’(Sténi in
~JABOTABEK area is recommended to be urgently undcrlaken by the PAM Jaya in order to

replace the water amount taken from ground water source lhcrcby and to develop the surface
waler Tesources as soon as possible, as proposed by the JWRMS. - Also, other possible

‘ measines for groundwater r-..chargc enhancement and: groundwater tariff are proposed to b(.

implemented together with the mentioned works,
(3) - Separation of Polluted Rive_ré from West Tarum Canal (WTC)
The West Tarum Canal currently conveys the river water in the Bekasi, Cikarang and Cibeet

rivers for drinking water supply in Kabupaten Bekasi and DKI Jakarta.  However, the river
water quality i in these rivers are being worsened by the intrusion of polluted water in the

‘upstream areas.  In order to reduce the health risks and operation and maintenance cost in

the water {reatment plants, especially purification cost, it is recommended to separale these
rivers by provision of syphon structure or pipeline conveyance at joining points with these
rivers.

“While, the intake weirs along the WTC are currently operated mainly for conveying water to

DKI Jakarta. Therefore, the gates of these weirs are not effectively operated for smoothly
passing flood water in these rivers in order to keep water level at the weir sites and to take
water in, and this is one of causes for flooding in the upstream of weir sites.

I'rom the above, the proposed improvement works will be effective not only for water uses
management but also flood control.

(1) FEstablishment of Solid Waste Collection System

Solid waste is deposited at many places or trapped by the river structures along the river

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

waste causes reduclibh of flow capacity of rivér channels 'and drainagc canals.

" To mmga(c the meéntioned situation, approprlate solid’ waste collection systun is n.qmrul )
* be cstablmhed by DKI Jakarta,

(5) Water Data Center for Managing Water -R'csou'rccs

" The Cisadane Water Data Center was cstablished as a part of the Water Quality Management
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and P{)llulmn Conirol Pr{)jecl and is- schudulcd to be upgmdcd to the JABO“( ABEK Watcr

Data Centet by the project.

The related data to water quantity and quality are currently managed by many agencies.
However, in order to timely and effectively manage the water resources and its quality, data

. observation network, collection and analysis system are slrongly required under c!osc rn,latlon :

~ and coordination bet\\ een the agcnc:es conceried.
“To earlier realization of the JABOTABFK Watcr Dala Centet, the phascs I} and lV

. scheduted to be carried out in 1992 to 1995, are expected to be procccdcd in ihe current phase
of the Watcr Quallty Managcment and Pollution Control Pro;cct S B

86

L



Tables






‘Areurwn[aid 318 $661 PUB 7661 UL SAUNTLY 10N
[661 PUE 0661 "§861 BISSUOPUL NOSTTIS _

USRS 1SR Odig ‘€661 - 886 TISAUOPU] [PUONEN UBIRAEpU [20MOF

%Ly - ISLWPL  %SS  LOL'6EL %Syl L66'609°T . %TO  810°T0€ <661

T.1

%Ly o €9011L %S9 $81"1¢1 %ETT  LSOR0'T  %EYl  §88%6ST 7661,
%1°S 19€°6L9 %OL - STTETL %TYL  ILE'ESTL | %E9L  0SHLIZ 1661
%S 1L9'9%9 %L LITSII %Ll  TISLEOL  %OLL  L6STS6T 0661
%L'9 U89 - %SL LEY'LOL %891 LIS9S6  %LLI  S8TLYI 6861
%YE  T8TOLS - LS 95666 %y Il 796818 %8'€l C 0TOTHT - 8861
%I'I1  8LYOSS. %6 . BISWE - - %YLT  998'WEL - %9IT  LIZWTI L3861
%1 LE8°00S %6'S 180°06 %6'0- - - S00'9LS %6'S €89°201 9861
- 9e8I6y T %ST  T80°SE - 697'18S %6L - L6696 5861
- e L.l LsDEs = 68868 86l
oy - (dw)  ewg (uonmg dy) ey . (4D ey (vonng dy) -
WMOID . TMOWTY MMOIN  JWNOWY YMMOM)  wumoury MA0ID  WNOWY
eude) 2d 440 dao- ended 224 JOD . dao | Xedx
_ AL WEISUOD €361 IV o 2011 WAL 3V . -
LORAOAL DLLSTNOJ SSOUD 17992 L



0ol =

001 = £361 :xopu ug.a spesaoum, S

6361 USSR - 5361 (LAY 10661 SUIS. xapur 33ud JBUMSHOD m
ooﬂ =8L61 YIIBN - FEH Hca< 10661 Eo.,.foa youE poud sewnsuoy) -

. .307

eueNef G Sde '$661 BT, EMQ :uonoxm Joyeyipu]
$661 15QUIBI 03 Arenuef ‘p66] ATenuef ‘¢661 ArnUR( ‘TLOUONT J07RNIPU]
‘ AUSIIS IPSNG O 'P661*1661 ‘336 EISLOPU] YT

! S32IN0%
%66 %T'6 T L %T8 %<8 %T 11 %E 01 %36 (sIeak ¢ 152121).$661 - 0661
%$°8 %S'S %18 %yl YL L %8'8 %001 %3S o (smahQ1) 5661 - 5861

. oIl BUISEILIWL [TAUUE ITCIIAY
{96/56) %00 %6 00'9vT 69°591 $8°691 zessl 6T8LI 6Ll $661
(S6/v6) %ly'6 %9501 00927 A18SE - 8E651 99°SLI L9981 $EZ91 7661
(v6/€6) %6T L. %8T01 00°€1T €o'6v1 0Ll 19981 09651 68yl €661
- (£6/76) %0S11  %9v'S - 0000 §SLS zE0¢81 $9°LEL SY6T1 0EpEl 66!
(Z6/16) %SLOT - %801 00'061 69921 86611 L8LT1 €981l 6LETL 1667
(16/06) %6T01 %9711 - 00'vLY 06°111 96°C11 90STL. U601 1€TLL 0661

L . (oo 0on) - {ooD) {oo1) ©o1)

(06/63) %L&r  %95'S 00091 £9°66T 16'65T 0TPTE $6'00¢ T0°10¢ 6861
(68/8%) %66'S  %bv'w 00'syl 08682 0oLt 08°60¢€ 01°€82 0L'E9T 2261
(29/L8) %80'S  %I06 - 00'ZE! 87187 . 6TSIT 19:762 - 180T 0592 1861
(L8/98) %¥T9® %318 00'611 8TOVT 16°$61 LE'SLT 0T'T 6657 9861
(98/88) %it'S  %¥6'S 00°CLL 8T TV $8761 8LTLT LLLOT 8TTET $861

S T _ Xopuy 0Ly

B3R oA O [esouan Snoou
[easty lopusied SIBLISIRN UOLOTLISUOD) =2[995TIA Bunpon Sursnopr  symuspooy [e3ausn Jeax
_ (euredes 1MQ) Mvy uonepuy Xapu] 29114 ALSIOYM (BLrERf [DIQ) XSPU 9V JSWNRSUOY)

FLVY NOLLY'LINI ANV XIANI FORId

TTIeL

T.2



‘Table23- INTERNATIONAL BALANCE OF PAYMENT
: " (Unit': USS mitkion)
: Fiscal Year : - L
fems 1988/ 1989 1990f 1991 1992 199y 199/
1989 1990 1991 1992 1993 1994 1995

A) Current Account -1,859 -1,5%9 3741 4,352 2,561 2,940 -3,488
1) Merchiandise SSI3 6456 SIS 4910 . 798 7377 . 3039

a) Export {F.0.B) 19,824 23,830 - 28,043 29,714 35,303 - 36504 42181

- - Non-oil and non-gas 12,184 14,493 - 15380 - 19608 24823 - 270700 31,716

Oil and gas 7,640 9,337 12,763 10,706 10,480 9334 10445

C-oi 5,007 6,288 8083 ' 6869 6,353 . S512 .62

LING 2,508 2800 - 14304 0 3510 3764 3507 3,746
AP & G 128 - 248 406 327 353 315 387

© 'b) lmport (F.O.B) . 14300 NI7374 0 23028 24,803 o D27317 29027 -34,122

- Non-oil and non-gas 12,239 4,845 (19448 21,660 23751 0 25311 -30476

‘0il and gas 2,072 2,529 - -3580 -3,143 ‘3,566 3816 21,646
e 1912 0 2342 3388 2,915 3314 35550 3383

- LNG S168 O -187 0 192 28 252 261 -363

2) Services (nét) 7372 8,055 -8,856 29,263 -10,547 - -10,317 (11,327
a) Non-oil and non-gas 4,864 -5,158 -5,683 6,262 27,148 7333 8515

b) Oiland gas 112,508 2,897 -3,173 -3,001 -3,399 298 A0R

-0t 11,560 -1,635 -1,783 1,796 -1,722 -1,638  -1,557

-LNG . -948 -1,262 -13%0 0 11,205 677 1,346 -1,455
B) Capital Account 2614 2405 6780 5551 5099 ST 4750
Iy Official capital (net) 2,825 £,830 924 1,418 S 915 1,063 105

) inflows 6,588 - 3,516 5,006 5,600 5,755 . 6,195 5,651

IGGI 5468 4668 4,897 5,250 5,527 5,778 5,510

ron-1GGH 1,120 8§48 109 350 228 417 41

b) Debt repayment -3,763 -3,686 4,082 4,182 4,840 5,132 -5,546

2) Private capitsl 211 - 575 5,856 4,133 4284 4648 4,645

a) Dircct investment 585 722 1,424 1,531 1,765 1,471 2,566

b) Others’ 1% -147 4402 2,602 2,579 2677 2,079

- C) Total (A through 13) L 1ss 206 3,039 1,199 2,618 277 1,262
1) Eriors and Omissions (net) -1,432 -558 263 -218 -1,19% -2 44 646
E) Reserves 677 -248 -3,302 931 -1439 21 616
. 1)} Foreign assels 677 -248 =3,302 981 -1,439 27 616
2) Foreign liabilities 0 0. 0 0 U] 0 0

Sources : Indikator Ekonomi January 1993 and Seplember 1996,. Biro Pusat Statistik.
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Table 2.4 ' MAIN IMPORT AND EXPORT COMMODITIES OF INDONESIA

1931 1983 1990 §565

'Cor_:miodily Group ., Value Rate(®) Value Rale(') Velue - Rate{') Value Rale{’)
. . (USS million) (US$ mithon) (st miltion) {288 mdlian)
4) Impost ‘ ' . . '
a) Foodstuff and hivestock : 1,35 102% 356 5.4% 852 39% 3023 7.4%
B) Beverages and tobacco 45 - 03% 2t 02% $4 02% 178 0.4%
¢) Raw materials (inedibls) . 4835 43% 729 13% 1,885 £.6% 1643 90%
" d) Fuel, lubricants and relsted materials ' L7217 130% L2288 126% 1937 8.9% 1,007 7.4%
¢) Animst & vegetablc cils & fats _ 29 02% 36 04% 2 01% 105 03%
f Chemical materials - ' L7540 132% 1917 C187% 3394 15S5% 6251 1%.4%
- g) Manufactured goods classified chicfly by materiale 2,518 19.0% I,"i"lB_ 16.7% 3,583 163% 6.669 16.4%
h) Mechincry and vetisles : . S 4619 8% 3818 353% 9328 7% 162% 40.0%
i) Mnscdlancousmmufncmrtdartucics : b8 24% 2 THRRI W1 S '} B ¥ 74 1,426 ° 3.8%
¢ j) Commoditics & tsanssctions notclassificd shove - 334 25% . | 46 . 04% 12 0.1% © 3 0%
Totd . y T 13272 1000% (16,269 100.0% . 20,837 100.0% 40,629 100.0%
(B Epert : ‘ ' N S S
(i) Pewroleun & Gas - _ 20,653 B2.0% 12,718 63.4% 15,071 - 431% lgggs :HO{
* 8) Cride petroleum o 16954 674% . 8251 4443 6220 1 242% 46 113%
. b) Petroleum and selsted peoducts _ L21 a8% 832 4S% LS4 . 46% 1,297 29%
S Gs . L2499 99% | 3635 19.6% 3,667 143% 4022 8%
(l)éynculmrsli‘roducb » ; TS §2%  LIBR 780 U 2083 - Ri% | 2889 4%
- 8) Rubber _ ‘ 42 0% I 02% . 40 T 02% 42
b} Coflee _ 346 1.4% ¢ 386 . 3.0% - 369 4% . 596 13%
o) Legs : 661 1 26% 9 0.0% - 0% - 00%
d) Shrimps _ : 163 06% 202 1% 16T 26% 0 (1032 23%
€} Tea . S : 101 04% - 149 08% 181 03% . - 85 02%
0 Spices : 1 03% 126 0.7% 152 06% 24 0.5%
g) Tobacco TSL 0% C43 0% 59 0.2% 4 014
) Cocoa beans : _ 15 0.0t .89, 0.3% 99 04% 2% 05%
) Casenva : 3. 01% 46 02% 71 03% . 0.0%
i) Fish . 37 0.1% 22 0.4% 205 08% - 312 08%
K} Vegetables : 5 0.0% 7 00% - 22 0%, 43 01%
) Fruits : 4 00% 15 01% A 0% 310 01%
. m)Cther agriculwelprodocs 39 . 0Xe - 1B 06% 192 0.7%. 00 04%
OIedetrinPodaets 2667 106% | 4245 208% 11619 463% 29,928 646%
8) Plywood 161 06% 825 44% 2726 105% 3462 1.6%
b) Sawnvicod 220 09% 07 1L3% 10 0.4% 454 %
c) Other processed wood 36 0% . $30 03% 491 19% 1,095 - 24%
d) Tia 452 18% 240 13% 173 - 0% 232 0.5%
€) Aluminiom 1 00% W5 1.3% 262 10% 415 1G%
) Nickel 151 06% 117 06% 188 . 0.71% 284 06%
g} Garments 95 0.4% MO L8% 1870 68%  © 3388 7.5%
h) Other textile Mo 0% 220 12% 1,260 49% 2818  62%
1} Processed rubler 812 A% 683 37% BSt 0 33% 2191 43%
33 Catile fodder 88 04% 68 0.4% 163 0.6% 142 03%
) Pslm il 107 04t 166 0.5% 24 08% M1 16%
1) Fetiy scids Al 06% 59 0.3% 80 03%% 321 0.7%
) Flectricat spparstus 85 0.3% 144  0.8% 286 - LI% 1922 20%
0) Provessed food 64 - 03% 57 0.3% 293 L% - 819 18%
) Cement 19 01% 22 . 0.1% 97 0.4% ‘8 00%
§) Chemicals 1 0% ST03% - 113 04% 519 T 11%
) Fegtilizer 4 00% B0 04% 9% 08% - . 211 05%
1} Paper & paper goads© 1 00% N 0% 156 - 08% 1011 22%
__ 3} Otherindustrislproducts 996 13% S42 0 29% - 2,561 10.0% - 10,172 224%
(M) MicingProdots 203 08% C o195 Li% 836 | 23% 2431 3%%
8) Copper otc _ Sl 0.5% THS O 04% 315 LS 1537 l34%
By Coal : Cse0% 35 02% 168 07% - 1033 23%
o B) Othrminingproducts 59 _ 03% L 47 03% 94 04% 1 12 03%:
{5) Othee Produsts _ 2 02% - 39 0% S5 00% 45 0%
Totat ' ©O75165 1006% 18,587 100.0% 25675 100.0% 45418 ' 100.0%

Scuzce : Indikator Ekenomi, Scptember 1996, Biro Pusst Statistik _
Note t Symbol of (*} indicates poreentage distribution in valoe withia major import and expont commoditics.

T.4

AR

A

p
L



¥nsueg sesng ong Ag s3in3y PACWNSI IIE p641 Wl $MNT1L T

UOHII §S UL ANMTA .
U0 (00" [ U1 SWRIOA ST ]

DION

ANSUTMS 10S0 OAE P61 PUT 1661 TISIUOPU] NISNVG [SIDIN0G

%0001 %0001 w000t T %000t %0°001 . %0001 %0001 %0001 {%%) uonnqroue)
BOL'6C PILPIT LT8O 1LYLLI L96'SE SESIST - TPIGT 19¥'SIL SLOST 9901 6STTZ £9TTOL GIT6L IRTSII 9LILL 6FTWEL .. msauopus
%8 . %%'6T %98 %yrEL . %0 0T %9LL %S P! %L 11 (05) BORNQLILCD
LD 68901 €601 €£9¥°0L EL6 0SETIT 8% 1L9'8 ARSI TA 162 6SL'6 S6LT  wrUS L0 LSl -yorg Sunfuny
%0001 %0001 %0001 : %0001 %0 001 %0001 %0001 %000l . {%)vonnquuued
PC60E 0961y STOST 196'LS  OSTLT 9L09E 69T SITEE  LLSIT 08TOE  08E'9L TSO'9T 6vTEL BISTIT  OLERL ISOCT " prsauopuy
%68 %TvS O wIsT . %IsS . %0sS %E'1S %E6Y %L LY (%) votinqUANeD
OVE'RL LO6P]  OVE'ST 8LETL - I SITUL TR pSO0L BOOTI SHT6 §6£'8  8ETL LTS L6I'9 S68'ST 6619 youd Sunfun],
, o [ L : S Cpeody ()

NfeA - SWNOA aneA QEEQ> - ‘os_..nb. JWN[OA- " IMEA IWNOA T UIN[EA TIWNOA .u:?.\.. JUWNOA  INJTA FWNOA IMEA DWN[OA T 3 uodxg 0/p0e

| F661 £651 2661 1661 0661 6861 8861 L3861 ‘uoCW] JO Lo

VIEVVE NI L0 YOTHd ONAINVL O NOLLVALIS ONIAVAL  §724%L

-



‘966 [ 240100 nﬁ hunESnow J0J RISIUCPU] Mg WOy ponTWIOL! uanUM

Ansomg esng o ‘9661 1503y

pue 9661 1dv ‘0661 b.gﬁ_. &2 Eoso 32 mamB\ 82 Ez $661 bgﬁh P66 1 AeIN 1661 5:5 ‘€661 Amnue[ ‘7661 Arenuz( jwOUONT Joxeipul
YOIl Jaocouﬁ u mou..soﬂm bﬁe. noﬁ%ﬂc" SNE_?U munn:_u uo hvam 190N

6L1T . 9T6ECT  ¥I'yT SU9STZ . PTIT. SO69I'T 188U LG'160T . T6ST 0S060T  SCwl 90561 OLTL PLEPE | $LZL STEOLT. . P8wAv
S9TT OSTOST  TOTT ORSELT  S6BI OUBINT Lyl 06LSOT  vEST SESSEL  S6El 169881 6ETI 6UMELT  IQquesg
05TZ 0TI6ZT  IETT 09'SSIT . 861 O0SIIT - 6¥'9t 00€S0T  9USL SLOS6T  vbpl 09wLe'l  SETI SUEOL'T  QWInON

P60L SOOVET  89TT OUISTT  6LIT O09SIT 96l OSESIT 0891 OSEHT  L6¥l OSELET  6TBL 009 §vTl €0LSLI 29000
WIT ILSYET SLTT OUMETT  LOTC OMOSIT - L00T QUSIIT - 1S9 OLLEOT  6bBL 009961 STl LSS ITTL STOSLT  Jequindas
0617 00'9SET  LIDT O098STT  HSUT STLLIT  STOT BCLEOT  LEST O0SBEOT  6UpL OII9ET  SpTI SSESET  I1STL OC6LLT w5ngny
€SIT OPSYET 98T STGETT 68T 00COUT . L¥6l OU'E60T - 9091 OFEL0T  £UWL QOLSS  STTI OS'SHRl LTl 0STLLT . - Am
YOIT QOOPET - YS'OT OSTITT  SCIT STE9IT.  SWEL ESES0T  6%SL 09°0S0T  08'Sl 0STISE'T  TETL 000BSl  1TTL - 06°0LL ~ aung
TITL OSEPET  TS9T Q0SHTT LYOT STELIT 888l LYSLOT . 9TSL OFHTOT  LEEL 00€H6'L  SLIL OFOESL . 99T 00°59L' Az
1612 0C9PET  OL9T 00WKTT 60T STOLIT  SYSL OLOL0T  86WL OSSTOT  S6CL OTSEET - vl SLSISL eIt 00sst . qudy
EITT SUIPET  SYHT OSOSTT  ESOL 09TI91T  OLLL - SI690T - LUST 0SPIOT L6 STSIET  SEI1 00618l £CEl O8O0SLI Yo
91T OFSIET 69T OOTETT Q00T SLELIT - TULL £9990°T - 09'ST  SL°900T  9§%I 00SIE!  £€TI S6018T  05'€l  0SIwLl | Aenigag
S9TT STEOET  YITT STLITT 661 STOLIT  SS9L. SL¥90T  6LSI 09661 €Uyl Qw061  SETU SLEOPL  95EL  8ESELT Amenuer
R4S SSO _kdf  SSQ  mdf §S0 _ mdl  S§N  adf  ssn %8S dl _ SSD Rl SSQ WUOR
9661 _

661 66l €661 661 1661 0661 6861

{gerdnyg 2wy L

(o12y PP
FLVY IONVHOXT ADNTYEND NOIFE0A 97398l

T.6



£661 XTIV WR[RE Wevel qeY *

W LS TewAUSP] U sanunasay] tatem, poresiay usunpr) - Sunfn we dpyg g
1eleg BME[ ISLIGOL] YUSITIS J0IUEN 066 ] - 9X6] IICH TME[ 1D EAPRWRION/UMTANGEY Oirug (PuorAsy XISIWOQ wnpos ) b

£661 PYTUV uepe Buexsue] epox “¢os| EYRuY uwed Sumdue) qEY Te61 DITUY WRIRE OB0E 'qEY ‘5661 "vob! TRUY WEEq Buewe[ §

FSNRIS Ae0 O1F *Yap! - 8861 PyEs) uEHRde ] wunudw ersuopy) 1p suidalg-swidol oyug [euorday ueredupuag 7
: HUSHEIS LS MG T66] * §B6 1. TISTUOPUT [RUOUCN; UTiedepud | 1 SN0y

e

ssreey - -

- - - - gpE0Ey - TRU9LL - P6RHSL - 1LL'v0l’e - CoOTers' L - 08 861
%OIT 0IOELY thiy Qoess ¢+ - we9l  ESP00E. LT $06'6Z1 %L . TPZTOF WG LL0'8u0°6 $9ILYTl WST  TROGR s361
%RTT  RVUOLE %IS  06YRES T - - BUR RVSIR WOE . SOUGEl WOR L0028 C %OS SISLOID) SESPOSE! eSS 130706 986!
Y 00%OR. - %Oy TolRS - - CLO%SLT SISTIEE  %IT  6STTYL %6l £SUTROL %8S MULsU0! OO0 %ET  RISE 1561
%60 [E9'ET6T  %ITI  .660'8S9 - - %I OIGINT WT6. SITSSI I SIYIANL . %9 - 1076 PORLOIT %ES  186'%6 256!
- - 0 T 5 S P WL L0601 %ES  L96WD1 - WL REDUNTL Wl'6  RBO9SSTI LRCS0F9L WL LEYLOL 4861
- W0 %Ll OLRBOE - . %UE eepeLl'l T%&9 T PZEOLL - W6 99671901 %98 BLIVOYEL  Wr's  wel'eSeLl  WTL  LITSI 0661
BUT  CEUVSTT  BETL 68R606 - LETO | WL | WOLTL %ES 68016l %Wl'e.  RROSRY'l . %L SWUOELYI %69 TeWSslsl  WeL STl 1664
- S WSl eS6NSOTL . %I'R  68SERL . %601 BYUMOFL - ~%0E  6BUP0SL WOB  LSETI00L WOl YSUOMOL %S9 SSTISL ‘ Z661
- - - - %ol wCvIE - - . - - - T Curs SIC0STLl W69 R9SCSATIT MO LOL'SEL €661
oy E my oy 2oy oy oy amy amy -
Himas4y Himoss HIMOLTy ifimda6 HINOLY)-- MBI amni HIMOIEY Y iy .
%0001 67SI'L %00 GS6°ES0'T  WOOOL PROBIZ %0001 RGOV %0001 6E0TI6l %000l 65009 %0001 60SDSL'SL  %OO0L SOSSEEIT  HOOOI LOLGE . imerL
%Ll 08L'6 %o IBCUC WS mFIUC O %YD I00%E %y 1908 %S IS %9 SIESSTY - nilem %Y 68y s990308 {11
%rL  SpU6E %oy 061y %LT LB %CY  LITI9 %S9l L GISIC %I G190 - %WIE ITOSeS- - %S GLOMII %8¢ 608 23u2J3p pur saowus 3and (01
%y 19P'R %'l $8%01 %Yo . Ie» WOl - (9T %0l 6L8Y Wyl 9SrTd %00 CSSL SERIE %rT - Buntiomp jo dumivumd (6
w0 EN'L wTO SO %yo” T WO LT %l's 008’ wTO | S8YT T WOLL  19F'Sel . %l L9SIS %l'S - OLOL Fuueur pue Juvey (9
GET  SHPEC WSS SECES | %UDE  OOUSKT %S0T Ope'SRI  WITE  SIEIY . WHS 3R %Ol CIBIMTIT - %LS  TREINTD  %Es  T06% vOHENWOD 3 uoueodsuet) (4
%OLl SWUTL %9l TITLLT  %hwel -S50°091  %U0T erL0ST  WOIT. GWIMY  WECVT L BEEGSE OO GLUNOUE 60T - OLTISS'Y  wr9l 0SETZ . 19104 pue RS ‘9pa), (9
%EL  SISM8 WD SA'96 %S U EISFY WSl LI6SOT %FSL 9ZWET L %6 | TELSSL . %P0l C STO0SET . %9® o SSLNSK %99 €286 uopanusueD) (5
L2 N TA %7 RLINT Wl 5001 %I GRIE WIS 2696 WL - SHTYT WFT  SYIURIS %IT 05Kty L AN i Apdns amm 3 sed *Krousdrg (v
%E09 L7969 %OTr  mS'osy  WCE IURAT  WSET DLOT0v  WHL O SRSRL IO 9SE'MER - %S BLYORS'P, | %TT L OU0%R00S %Y p8p6Z - saumshput Suumsepnuey (f
WSO PIES %E0  LISE %0 07 W00 08 %o 0 %L0. . 6601 %00 - 4 %y il OTTIST Sl OLEs! Suriren 7 Juaun (7
w1 LECSTL . BTl SILSFL . %ET . TTUSl . WOTL SE0ESL- WEl 66v2 WOCL {99057 %0 L6Y'eR WYLl LROOET WO 695N . aimmoudy (1
. . - : T ) ) . o SIIHPOLS JTISHUOT .E.Q\U ...H-..Q.-N\Wq
(%) (vouma dw) () (vonNmw € (%) (womiw GW) (%) (vonmw ¢ (o) wouwmw dw) . (5)  (von ) (op) (o &%) (%) (ownwdp (%) : ) . i
168! 2661 5661 7661 1661 - {661 PO6) 166) BT
BueINg ey Juripdue], . dueddue] 1wdog w030 T eueer ) -
oy “qe eipodt 4N wpox. . - -o-qey ‘g wATI 59 RISRUODY] uiFugy Anstpuy

<m¢¢ ACGNLS NI TIATY IO INVLISNOD €861 NI 1ONQ0dd DILSTANOQ SSOED TYNOIDAY - L'Taqel

T.7



Table 2.8° CATCHMENT AREA OF RIVERS

No. :River Systenis : Principal Point on Main Rivers/Relfated Rivers Arca
' ' {km2)
[ 1 [Cidurian Cidurian {estvary) 7 803
{803 km?) -{Cidurian (Parigi) 596
Cidurian [before conﬂuence w:lh Clbeureum) 378
_ Cibeuteum 218
2 " |Cimanceuri (esluan) - 310
- Cimanceuri {conﬂuence with Clpasgun <Ba1araja>) 415

JCmianééﬁin (ébn?]u}-néé w:lh Cim élﬁid’ b 233
" |Cipaseun 116

- Ciﬁ]ancéﬁif(céﬁﬁuence with Clmatuk) S 02

N ' - [Cimatuk B kL
3 [Cirarab (161 km2} [Cirarab (estuary) 161
4 : Cisadane (estuary) - o ' 1,411
: -|Cisadane (Pasar Baru weir) 1,248
{Cisadane (after confluence e with Cianten) . 846

Cisadane {before conﬂuence with Clantéﬁ)_"_w I 433

. Cianten 413
5 [Cengkareng Floodway |Cengkareng Floodway (Cengkareng weir) 459
© |Cengkareng Fioodu.ay (conﬂuence wnh Angke) 392
|Mookervaart canal . 67

Angke <mc1udmg Sepak> . L ass

Angke {proposed Angke floodway s sit)) {07

Pesan 1ggrahan <mc1udmg Grogol> - 137

“IPesan ggrahan (conﬂuenc»  with ¢ Sodetan) 94

eaanggrahan river (firobdéed Cinere Da‘m_ sﬁé)m R )

: | Grogo! river (upstream of Sodetan) 30

"6 | Western Banjir Canal [ Western Banjir Canal (Karet weir} 421
Krukut 84

Ciliw ung (Manggaral) 337

Clllwung {Proposed Depok Dam SIte) 251

Ciliwen g (Pmposed Citiwu rl_ng—dod\\’ay sue) 152

. : Ciliwung (Proposed Ciawi Dam site) I 1

7 (Proposed Eastern Proposed Eastern Banjir Canal (Estuary) 207.0
i Cipiniang (upslream of 'fB_C')_" 505

Sunter (upstream of E BC) 73.1

Buaran (upslrtam of EBC) ~ 130

- Matikramat (upstream of EBC) | 165

' |Cakung (upstream of EBC) B 345

ol Residualbasins - 077 104
'8 |CBL Floodway CBL Floodway (Estuary) ‘915
' Bekasi (upstream of CBL Froodwa)) : 403

Bekasi (Bekasi weir) ) | 389

Bekasi river (conﬂucnce of Clkeas and Cnleungsﬁ ang

. |Cikeas _ 110

: Cl!eungs: o I 1)

Cisadang (upstream of CBL Floodway ) - 135

Cikarasig (upstream of CBL Flcmcli.va))}ka o 230

Citemahabang ( (Estuary) )

: Residual basins T 147

9 Othei residual basins including urban drainage area in DKI Jakarta 963
: Tolal JABOTABEK area 6,070
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Table 2.10 CARRYING CAPACITIES OF CHANNELS

' River Systems and Rivers

. Bankful

- ! Freeboard

{mfs)y {(m¥s)
Cidurian River System _ o '
- Cidurian ' 200 -850 . 100 - 650
Cr’mnnceuri River Sys!é:ﬁa ‘ e R
* .+ Cimanceuri i75 - 750 C 100 - 625
- Cirarab River System o S '
- Cirarab . 25175 20 - 100
Cisadane River S‘yslem: ' ‘ S
- Cisadane 300 - 3200 200 - 2800
Ce_h gkaréfl g Floodway Systetn
- Cengkareng FIOOdway 75 - 500 50 -. 300_: -
- - Mookervaart Canal 30 - 470 25 - 380
- Angke 30 - 300 25 . 25
- Pesanggrahan 30 - 250 20 - 180
- Grogol 150 - 400 100 - 300
Westerit Baujir Canal Systeni |
- Western Banjis Canal 100- 800 - 75: 625
- Krokut ' 25 - 120 20- 175
- Ciliwung 200 - 1700 175 - 1450
Proposed Eastern Banjir Canal System
- Eastern Banjir Canal - : . _
- Cipinang 13- 23 7- 12
- Sunter 11 - 28 5. 20
- Buaran 7. 29 1- 14
- Jatikramat 2- 8 0- ©
- Cakung 4 - 12 :l - 6
CBL Floodwny System
- CBL Floodway ©200- 1000 100 - 950
~ + Bekasi o -100. 2000 80 - 1600
- Cisadang 30 - 200 20 - 150
- Cikarang 350 - 950 250 - 750
- Cilemahabang 100 - 275 - 75 - 200
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Table 2.11 PUMP STATION FOR DRAINAGE SYSTEM IN DKI JAKARTA

Re¢-development

. Pamp Station Capacity Rélatc_d
No. Name Drain. - Unit Capacity Total Reseivoir/ Rivers
“Arcatha) |yt (Nos) (e
EXISTING _ ' o o
P03 Pluit Barat A 4.0 4 16,0 Pluit Reservoir
: 3430 _ _ B
P02 Pluit Timur : 32 4  12.8 Pluit Reservoir _
: P03 Muai‘a_ﬁngko 53 3. 2 26 - K.Angke, B'aniji'rCénal" '
P04 Melad _ 85 03 . 6 30 -Ba'njir-(;‘anal. - '
POS ~ Sctiabudi Barat , o 5. 50 K.Cideng, Banjir Canal
PO6  Setiabudi Timur ' 1.0 3 © 3.0 K.Cideng; Banjir Canal
P07 Grogol 60 .05 2 1.0 K.Grogol, K.Jelambar
o 0.7 1 07 R
' POS  Tomang Barat 170 10 4 40 K.Sekretaris
P09 Pulo Mas 25 . 253 75 K.Sunter
P10 Rawa Kepa 253 20 4 8.0  Westem Banjir Canal
P11t Teluk Gong . 0.5 4 2.0 Lower K.Angke -
7 {Lower Angke) L .
P12  Sunter Barat Utara 1,250 33 3 9.9  K.Lagoa Tenggirni
- : K.Ancol
P13 Hankam Slipi - 0.06 3 0.18 K.Grogol
P14 Cid.‘eng 750 6.7 6 40.0  Western Banjir Canal
P15 Pondok Bandung 90 1.3 2 2.6 Westem Banjir Canal
P16 Jstana 50 025 3 075 KCiliwung
P17 IKPN - 006 3 018 K.Pesanggrahan
P18 Mangga Dua Utara 77 1.3 2 2.6 K.Ciliwung
UNDER CONSTRUCTION/PLAN
P19  Ancol : ' 630 - - 150 K. Sunter
P20 Sl:jutc-‘r'l‘ iniur I 1 _390. - - 5.2 K.Sunter
P21 Sunter Timur il S0 - - 155 KSuater
- P22 KcnhaybﬁanAirpdr{ - 380 - 4.0

Source :j(l') The Studu on Urban Drai_nége and Wasmwaler'DiSpOSai-Proj'ccl in the City of Jakarta,
' port fSupporting Report Vol I, JICA, 199}

Master Plan Study, Main Re

(2) DPU DXI Jakarta -
© (3) Review Report of East Jakarta Flood Contral Project, Aug.,1988
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_ Table 2.12 RESERVOIR FOR DRAINAGE SYSTEM IN DKIJAKARTA

Reservoir Drain " _Related Structure Related Rivers
"No. Name Arca Area Purup Station Gate - Sypn.
{ha) (ha) No. Nanie Nos.  Nos.
EXISTING
ROI - Wk, Pluit 80 3430 . POt Pluit Barat I 12 - K.Jelakéng
P02 Pluit Timur K.Pakin _
' ' . * KJLPluii Selatan
RO2 Muara Angke ‘ 05 53 PQ.’» “Muara Angke 1 -+ K.Angke
: P : C 5 . Banjir Canal
CRO3 WK Melai ¢ 35 185 P04 ‘Melati Banjir Canal
ROS Wk.Setibodi 4. . 232 - POS ‘SetisbudiBarat 1 -1 BanjirCanal
(East and West) P © .+ PD6 Setiabudi Timur © K.Cideng
‘ROS WK.Grogol . 3 - 60 P07 Grogol i - KGrogol -
: S : "K.Jelambar
RO6 Tomang Barat 68 170 P08 ‘Tomang Barat . - . 'K.Sckretaris -
RO Pulo Mas $3 25 P09 PuloMas I - KSuner
: {to be extended) 9 C
ROS$ Wk.Rawa Kepa 05 253 PI0 RawaKepa ) - Banjir Canal
RO9 Wk.Teluk Gong 2.5 95" P11 Teluk Gong 1. - K.Angke(Lower)
R10 Sunter Barat 30 1,250 Pi2 Sunter Utara 1 - K.LagraTenggiri,
(Utara/Selatan) " {Barat K.Ancol
R11 Wk Hankam Slipi - - P13 Hankam Slipi - - . K.Grogol
UNDER CONSTRUCTION/FPLAN
R12 Sunter Timurl 15 390 P20, Sunter Tinmwr 1 1 - K.Sunler
Ri3 Suater Timwur 11 g 570 P21  Sunter Timur I i - K.Sunter
R14 Wk Sunter 3l - 214 . - . Cakung Drain
R15 Wk.Mamunda - 990 - - - {Eastern

Banjir Canal)

Source : (1) The S(udy on Urban [)ramagc, and Wastewater Disposal Project in the City of Jakana
Master Plan Study, Main Report/Supporling Repon Voll, JICA 1991

(2} PU DKI Jakarta

3) Review Report of East 3akarla [1ood Controi Project, Aug 1988

T.12



Table 2.13 - GATED WEIR IN DKIJAKARTA

. Related

‘Jakarta, Master Plan Study,

(2) PU DKI Jakar!a

T.13

Gated Weir ~ Function Management
Ne. Name River/Channel '
EXISTING
GOl Cengkareng Cengkareng Floodway Flood = PWSCC
G02 Manggarail Ciliwung Drainage DPU |
- .G03 Karet .- Banjir Canal TFlood DPU
 GO3a KaretIl - Banjir Canal - " Flushing - - DPU
- :G05° Pondok Pinang  Grogol - " .Drainage DPU
~* GO06° Sunter Hulu - Sunter- Drainage DPU
. GO7 Polar - Angke hrrigation DPU-
e ' o o Drainage R
© GO8 Koneng Pesanggrahan -do- DPU
G10’ Tarum Barat to - Tarum Barat Walter Supply - DPU
* - Saluran Canal -/Irrigation
G111 Pulo Gadung * Sunter. Flood - DPU
" G12° Sunter * Sunter - Flood DPU
G13- Cakung Cakung IFlood DPU - -
G14 Pasar Ikan BesalfPakmellmung Drail_'lage PU DKI .
G15 Saringan Sampah ' - PUDKID
- Teluk Gong’ ; Angke o
- Gl16 Syphon Pluit " Waduk Pluit tlood PU DK1
- G17 BendunganJago(f,I) Item Flood PU DK1
- GI8 - Manggarai I " Ciliwung I*loodJFIushmg PU DKI -
G18a Manggarai 11l Surabaya Canal ~ Flushing PU DKI
G19 Tarum Barat 1 “Tarum Barat Canal ~ Flushing PU DKI
G20 Cﬁpllol(lstiqlal) Ciliwung Flushing PU DKI
G2i Tangki Ciliwung Flushing PU DKI
- G22  Katli Durj Duri: Food PU DKI
G23 Kampung Gusti Angke Drainage PU DKI
(24 - Jembatan Dua Grogol- Drainage PU DKI
G25 Jembatan Meérah Gunung Sahari " Drainage PU DKI
. G26 Pekapuran Gunung Sahari Flood PU DKI
(27 Cideng Cideng Flood PU DKI
G28 Kyai Tapa Ciliwung Flood PWSCC
G29 Syphon Cidéng Cideng Flood PU DKI
G30 Syphon Teluk Gong  Angke Flood PUDKI
G31 Saringan Sampah - PUDKI1
- ‘Gunung Saharij - - Gunung Sahari -
" Source (1) The Slucly on Urban Dramage and Wastewaler D;sposal Pro;ect in the City of

ain ReponUSuppOmng Repoxt Vol. l JICA, 1991



Table 2.14 'RECENT DRAINAGE PROJECT IN DKI JAXARTA . (1/3)
_ Project Feature ) Project Status
NO. * Projet Name Gene- Drain - Impry Dosign © Related As of Prev, Present
1l Awea [Const  Disch.  Facility / Strecture " JICA Study Construction
(ha)  Lenghfkm) (md/s) {1991)
Zone -1 .
- A SepakRiver.. imprv - 33 Brg(2), Cvi(2) VIX1987)  Finish(part) |
1 Kamal River | imprv E$40. T4 45 Rv " Proposed _ @
}  Tanjengan River . imprv - 780 . 32 30 : Rat " Proposed o
3 KaliGede/Kali Bor — ©impry - 560 - LRt - Propased
_Channel . C : c o
4 :Sal.‘f_‘engkareng : ~impry '330 : 4.5 20 :Rvt - Proposed
‘Channel ' : _ ' o '
5  Pondongkelan Channel | impev 520 Sl 25 Rwt Proposed . .
6 Semanan River - impey . ‘05 © 10 Emb,Prp  Proposed . Completed ¢
7 KreoRiver - impry - 0% 35 CRét * Proposed ;
8 Ulujami River impry - . 35 Bre(l) " Proposed
9 Sepak River Jimpre Y 06 70 Rvt’ ¢ Proposed * Finish{part)
10 Lower Pesanggrahan’  imprv - i 0 Ru " - Pioposed
River o
Zonz.: 1 : oo L _ ¥
B Lower Angke Rive - imprv . © 45 < Brg2), Ovi(13) D(1987)
: : feonst Pﬁmp(s ms) ) : :
C  Grogo! Sekretaris impry 4.5 : Brg(S),_C\-t("ZZ) : Under Const ~ Completed
Intereept | feonst 29 - Channel o
D Lower Sckeetaris Riv.  imprv - 21 - Under Const  Completed
E UpperGrogol River  imprv - 5.7 - Brg{d). Gax(l) oD @
11 Kedavng River impry 220 1.2 10 Rw " Proposed
12 Jelawe River imprv . 09 19 sp Proposed
I3 Sekretaris River impey - 60 25 R¥i,Brg Proposcd
14 Kedaung Kali Angke const 480 0.6 Pump(2.5 m'rs) Proposed - .
Pump Station Reg.Pond(9 ha)
fexist. canal imprv
a  Sekrctaris const (.58 - Rst . - _oncgolng
Zone - 111 . :
F  Sctia Budi Reservoir  rehab - - Deepning/Lining Under Const ~ Compleicd
15 Mampang River fmprvy 2,600 60 60-90 SP Propo'sed .
16 Cideng Atas River iy 25 25-45 SP,Bark © Proposed  Finish(part)
17 Kal Bata River impiv - - 0.4 55 §p . Proposed S
18 Meniéng Wadas Pump  const 250 - Pump(6.2 m¥s) - Proposed
Station ' ' : _
b SakSit Babakan tehabiimpry 20 - - Ongoing @ :
_ _(iirigation) _ i e e
¢ SalXarang Tengah  rehab/impry Q66 - - " On-goiag
LoD (imigation) 3 ‘ ‘ - .

Note & {1) impev § Impravenent

Brg | Bridge .
Emb ; Embankmient
(2) (Pan} ; Partially

(3).0n-going ; under construction

- const ; Constrition
Rt Revetment
SP ; Sheer Pile

© rehab ; Rehabilitation
Ot Colvert

CP ; Concrele Pite

and to be completed by March 1996

T.14
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Table 2.14 ° RECENT DRAINAGE PROJECTINDK[JAKARTA:(QB) -

Project Feature

' Project Starus

NO. Project Name " Gene- DrainImprv Disiga Related As of Prev. Present
ral  Ara - /Const Disch. Facitity f Stniciure JICA Swdy Construction
(ha)  Lengih(km) {m3/s) (1991
Zone - 1Y ’ .
G Szrinzh Thanwin imprv - 78 - Cideng P.S.(40 ms) Under Const- Comgpleted -
‘ : fconst o " Melati PS03 m's) '
Melati Resvr(4.2 ha).
H Ciliwung Kota Drain® © imprv - T90 b Tg()d) DiD{i987)  Finish(parl)On-going
1 Waguk Pluit r_eha!i - Lo L :Dredgmg of Reservoir DfD(on goang)‘ On-going : :
s : + Rehat. of Pump ‘
J K .Besarand Duri Canal imprv - s L D;‘D(ori—go'ing)a Comgpleted
‘K ‘Citimmg River. imprv - 18.2 - Tidal gat'e'(i)' C D¢ D{on-going) ’
d Turep K.Citiwung Utr © const - 04 “ - Pip - ' Qﬂ;gs)i,ng"
¢ Turap KJfelakung -+ const - C 058 - cr -  On-going
Zope- ¥ .
9 Sention River. - " impev - 12 15 Rst " Proposcd
t $alSiw Dangkelan rehablimpry 02 - Rt On-golng
: - (irrigation) . '
g PA Sunter lHolu tchab ot S Rt Qa-golng -
. . {irrigation} -
“h Sat Kramat }ati © const 038 - Ryt On-golag
i Sal.Condet Batu Ampnr const 0.46 - Ryt Qa-going
j -SalCilifitan const 064 - Rwt On-going
k' $alCipinang Squadran  const 015 - Prp On-going
I K.Cipinang rehab 0.14 - Ryt Ou-going
(1.G.Ngurah Rai)
m  $alK.Bars Cawang const 065 Rt On-gaing © -
Zoos - ¥1
‘L. Kemayoran Airpart impev 08 Pump(4.0 m's) DiD{on-going)y - Completed
© . Drinage lednst Reservoir(15 ha) ‘
M Pademangang Canal impev - 5.5 D/B{on-going) - Finish{parl¥On-going
N Ancol Canal impry 630 65 Pump(t5 m¥s) D/Een-going)  On-going
feonst Gaie(2)
0O Seationg Cutoff const  191.5 T 400 (m) - Cvi{40m), Ret D/B{on-going)  On-going
- Channel .
P Sunter West Polder const - Pump (10 m'/s)
S " : Reservoir, Gate(1) : :
I - fimpry 05 - Panango Drain D'D{1589)  Completed
Q Sunter River T, ©impiv B 193 : f!rg(B),SWLQO) DD(I990)  Finish(pan).On-going
R Sunter East LIl Polder  eonst © 570 Do =~ Pump({15.5 m's) DA1990)  On-going
R : s Coe Reservoir{8.1 ha) - ' :
§ BuwaranRiver Cimpey A ‘98 - Birglh DYD(1990)
. T “Cakung River impry - 52 - Brg(3) DiD{on-going)
U Pelvkangan River i'mprv C - 03 <+ Gale Under Const .
.V Cakung Drain_ imprv - - 59 e . BD{1990)
l\ote (N imprv; lmpro»emem const 3 Construction ¢ . rehib § Rehabilitation ) )
Brg ; Bridge . Rut; Reveiment - O : Culvert Pip : Parapat

Emb ; Embankment
(2) (Pan) ; Partially

SP ; Sheet ?iie

: CP : Conciete Pile

(3).On:gaing ; under consuruetion and to be complelcd by March 1996

T.15



Table 2.14 RECENT DRAINAGE PROJECT IN DKI JAKARTA (3/3)

_ Froject Feature Project Status

NO. Project Namie © Gene- Drain Imprv  Desiga Related As of Prev. Present

. 1at Area’ “/Const  Disch, Facility 7 Stracture JCA Study Construction
: (ha) Lengih{km) {m3s) : . 1991)
(Zone - VI) . : ‘ : - r .

W Mawunda Canal eonst ¢ - 34 - Brg(h), Syp(h) D/D(on-going)

X SuntesEast}iPotder - comst - . S Pump(5.2mVs) DfD(ori—gu-ingi :
) : : ' S . Resrvoir(25 ﬁa) ] ' A
o : : . ~ Drain(1.5 km}, Gate(1) :

© ¥ Marunda Polder - fonst o - o - - Tidal Gate(l) ' D!D(on -going)

- 70 Kebon Baviang Riv.' © imprv : L 16 lS TSP . Proposed ‘
21 LagoaTenggisiRiv.  impov . 0607!18!0‘35!40f sp j . Proposed . Finish{part)
22  Cipinang River. = - impev - o8 L5 : .+ Proposed ©
23 Tugu Batu River ©imprv - T3 45 End : Proposed
24  RawaBadak River ©  imprv - 2000 20020 _ © Proposed * Finish(par()
25 Pelumpang River ' imprv - 09 G i.cp . Proposed : :
26 - Cakung Lama River ' imprv - - ° 5219 4050 Rw, Brg_(li . Proposed
27 CakungRiver ~ . impov - “52 .20 Rwt,Brg(2) ‘ Proposed
28 Jati Bening River - impey - t4 * 20 5P . Proposed
79 Kaliliem River imprv - .06 20 Pip ' Proposed  Finish
30 Sentiong River imprv - 1,405 6065  Pip, Brmb o Proposed . On-going(pact)
31 Lower Marunda © const 540 [ 15 Rvt | . Proposed :

Chadnel . ] ’ o . '
32 Upper Marunda const 1,300 44° 20-40 Rw ' U Proposed
Channgh 3.5 20-30 Rt ' -
n Splinduk Cabang Tme sehabimpry - 02 - Rat - On-going
(irrigation) . .
o Salinduk Bekasi Tgh  rehabimpry - 20 . - Ongolng
(irrigation) ' :
p Sal.Kayu Tinggi rehablienpry - io - _ - On-going
(ircigation) .
q SalSentra Primer Tnr coast - 0.14 - - © On-going
¢t SalSedap Malam const . - 0.27 - Ryt - Ongoing
s Sat Sentiong Salemba  const - 0.43° < Rt - Onegolog
U SalValker const - 0.65 - Rat - L Omegolog
u TurapK.Lagea Tengiri  const 042 - Rwt ' - On-going
v Sunter East { const 390 - - Pump{5.2 m"s), Rvt - On-going
w_ Cipinang Sunter const 520 - - - On-going
Noze {1} imprv ; Improvement const ; Construction rehab @ Rebabilitation
Brg | Brdge Ryl Revetment Cwt; Culvent Prp ; Parapet
Emb ; Embankment SP ; Sheet Pile : cr ;(.‘oncrelc Pile

{2) (Pari) ; Parlially
{3).4 ngomg under conerucuon and tobe tomplelcd by Masch I996

Seurce = (1) The Study On Urban Dramage and Wastewater D:iposal Projctin lheCuty of Jakarla, : - i ' ' @ B

Master Plan Study. Main Repcn:Supponmg Repon Vol ! llCA March 199I
(2) DPU DKI

T.16



~.Table 2.15 - 'SEWERAGE DEVELOPMENT SYSTEM
"IN THE PREVIOUS MASTER PLAN (JICA, 1991)

“North

South Tanjung : ‘Total

Note :

AL
AL/EP; Acrated lagoon and falcultative pond

AS

; Conventional aclivated sludge

i Acrated lagoon

T.17

o Central  North = South
Zong West West East  East | Priok
Service Arealha) 6,107 2016 2,170 3,566 1,243 1,502 16,604
(Conventional Area) 3,422 530 938 1,610 307 00 71,507
(Interceptor Area) 2,595 1,332 1,232 1,886 936 802 - 8783
(NoSewerage Ana) 9% 1S4 0 .70 0 0 . 314
Populauon Servedin2010 2466 612 674 1383 523 663 6351
: (x1,000) . ' : . B :
- {Conventional Area), . - 1,149 185 244 527 - 137 337 2,579
* (Interceptor Area) 1,317 - © 457 430 . 856 386 326 3,772
" Lift Pump Station(location) 1 3 5 0 0 10
Treatment P]arjt- ‘
- System | AL/EP AL AL AS ‘AL ALEP -
© Capacity(1,000m’day) . 529 124 117 1261 10t ;120 1,252
- Bay/ Rivertobe Discharged JakKarta B. Cengkar. Pesanggr ~ Sunter Sunter _Cakung



CTable 2,16 - OVERVIEW OF CHARACTERISTICS OF BASIC SCENARIOS

* Ttem'Variable Scenario A Scenario B Scenario C
{high growth) flow growth) (maraped growth)
1. General Conditions o
a) - Eiconomic growth rate high (>6.5%) fow (<6.5%) high (=6.5%)
“ by Unemployment ow high low or medium
- ¢) Tocus of government policy ~ high economic higheconomic ~ *  equity and
o _ growth growth " environment
by 'Goyemfnenl budget medium low high .
~ &) Attinude to subsidics o o (can bot) yes
‘) Government investments  medium Clow high
g) Income distribution skewed  skewed - more equal
Il.'Popufadon ' .
a) Fffect of urban planning o mo : yes
b) General trend *) INMDPR - 20d JMDPR - 2nd IMDPR - 31d
€} Growth of DKE -~ low N high ' medium _
&) Growth Botabek around DKl Jakarta * * fow | “west-¢ast comidor
¢) Outside Jabotabek - high Jdow - high
HI. Domestic Water Demands ' . N
a) Cost recovery of PWS full ~ full . subsidized
b) Price development ' high . _high low
¢) Willinguess to connect - - medium . low high
V. Industry
a) Industry development high low nmedivm or high
b) Per unit water demand as present as preseat increase of 25 %
¢} Industrial polfution loads high medium low'
V. Agriculture
a) Area << present = present << present
b) Consumption pattern other { paddy present . change
¢y Government policy present presenl diversificd
& Production paddy and vegetables  poddy intensificd and
vegetables
¢) Water demand < present present << present
VI Water Quality
a) Govornmead policy present present “intensified
b} Sewerage / treatment ) no yos
) Discharges high '_ medium low

Note

Plan and Review, Second and Third Planning Rc_port

Source : Jabotabek Water Resources Management Study in 1994

T.18

t ¥} Trend of spatial development according to aha]yses of Jabotabek Meuopoiilan:l)ev'ctopmém
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Table 4.2 RGSULT OF IEE (SIGINIFICANT ITEMS FOR ALTERNATIVES)

Construction Works

___Social Environmental llems . '| Nature Environmental tems | | Poltution

| : . u R

|3 2| | & q
LR e LBl ] s B

Altemative schems . G E 1.8 3 5 -§ : 'g | %

e SEHPSERENEERER AR IR D
REEIIE AR R F FAREEIIRRE:

,g gg g 'gﬁ ég 'gg g 5 gg ::81.. S
1 ! <4 o > 'B X i .

g |3 By Be| 57| B § |55 & B

| ERLIRARLIR IR IR AR REL IR
Cidurian River System B D C B | D D ‘D D.| D c A
Cimariceusi River System Bl bpj|c|B|D|[D|D|D][|DI|[C]|] A
[Cirasab River Sytem Blo|lc| B |D|D|D|D|[D|]C|A
Cisadané River Systém B D i C | B | D D p (B!l Dp|B A
1) Cengkareng Floodway System A .A C B D D b Dy b A 1TA
2) with Limo dam Al Aalc | B]| D] B D DjcC|Aala
3) with Floodway | Alalc|B|Dp|Dp|[D]|D|D|]A]|SB
) with Limodam & Floodway | B | A | ¢ | B .| D B D | D cC { A} A
1) Western banjir Canal System - | A - :A C | By D| A|DIiD]|. D A} A
2) with Ciawi dam Alalc | Blc|[A]B|D| A} A]A
3) with Floodway A A ¢C | B | D A|lD!D]| D A B
Eastern Banjir Canal System - A A A B D b D D |D A A
CBL Floodway System B P | C B D | b D D D} B A

Note: A; Mostly siginificant item B ; Siginificant item C; Siginificant but r'c!'ative!j minor item I ; No effect is expecte
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Table 43  OUTLINE OF PROPOSED FLOOD CONTROL MASTER LAN

Dcs'»gﬁ Carchment - Design

No. River S)‘stcrﬁs . . Oplimum Desiga Principal Dljective
and Alternative Conrdl Scales  Area Discharges Covntermeasiaes . shrctehes (k)
" Objective Rivers Schemes Points Gear) (Y} (W' : :
NN
§ i = €
IS EN IS e :
§ 222X 3E 3¢
REEES Bg il
1 Cidurian l_h"verS)'s_sz ) COR-1 . .ﬂ: Seeang Raya ) 25 5% 650 X - -t X X 39 160
P . . : © (Parigh : . o L
2 Clmancesrd River §ystem . . CMCe JI. Sereng Rayn 25 113 290 X - - X X 2y 420
‘ : ) _ (Bafaraja) o, C : . e :
3 - Clrarsh River System . . CRB-3 Ervigation cenal from 13 147 BOX - XX s 138
o ) CisaZane (CRR-9) o :
4 Cisadarie River System CSD-1WWBC-Y Pasar Bare barrege 56 (P22 1900 X - X X o UMe
S Cenghateng Flogdway Systent - © . CKR-3 X X - XX
- Cengkareag Floodway " Estuary . 160 439 510 . X - . - x 81 ‘oo -
< Mockecvaart Canal : Tune. with Cengkereng 25 6 s ox - - X 60 00
+ Anghe Jung with Cenghareng 100 m 10 X X - X X e nw
< Pesanggrahan June, with Cenghareng 100 131 % X - . XX 1163
- - Grogol* | Pondok Pingng barruge 28 30 ¥ . .
6 - Western Banjir Canaf $ystem WBC-3 XX - X X
- Western Banjic Canal Kaset bareage 190 an @ X, - - . X t14 oo
- Ciliwung {Macggarsi berrage) 102 i 110 = X - XX 0o 213
< v Korukut Jorc. with WBC 25 L1 )35 s - X X 00 - BE
7 ﬂvpﬂrifmfe‘mBdaj#fakaf.ﬁ‘ékm . EBC-y2 X X - - X
- Easiern Banjir Canal Estoary 0o 207 170 X - - X Né 00
« Cipinanig Cipinang infet 25 503 15 X - « - X 83 00
- Sunter Sunter infes 2 31 s X - - - X 1t 00
- Boarn Rusran inlct P N T X - - - X S 00
+ Jatikramar Jubd, with EBC 25 55 435 X - - <X 3 o0
- Cekung Jupe. with EBC 25 M5 60 X. = - « X ns o0
& CBL Floodway System © LBl X - - %X
~ CBL Flooduay Junc. witk Bebasi L4 iz X - . - X o2t e
- Bekasi Bekasl bartage 30 389 2 X - - X X 200 112
- Cisadang | Junc. with CBL 25 135 130 X - - X 6 DO
- Cikarang* ) Cikarang bamrage 25 116 no S e - e . .
- Citemahabang® Bridge ncar CLA-2? 5 3} 35 - e - e - .
Totad ER S 11

* . Present casrying capacity > Design discharge
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