5 FEASIBILITY STUDY
5.1 Priority Projects Sites

Through the overall evaluation including ¢conomic and technical cvaluation, priority projects

* consisting of the following works have been selected for the Feasibility Study (refer to Figure '

3.1).

1. lmproxemcnt of the Wcstem Bamlr Canal (Lstuary Manggaral erage 1=17 km)
2. “Improvement of the Cisadane River (Iistuary - Pasar Baru Barrage, 1=21 I\m)

3. Construction of lhe C:In\mng Floodway (i=1 km)

" Present condmons of the objcclwc reaches of the WBC and the Cisadane river arc dcscnbcd
* hereunder.” The condition of the Ciliwung F looclway is described in ANNEX 8 (Design and
* Cost Estimate). :

5.0 Western Banjir Canal

(l) - General Siiu:it'io'n

“The Ciliwung river has'a mouniamous basin in the upslrcam of Bogor cuy The m:ddlc
stream basin of the Ciliwung river is already densely populated.” ' The upstream and middle

reaches of the river do not have flood embankment but have rather big carrying capacitics,
since the river flows through in deep valley.  The Ciliwung river bifurcates to the WBC and

the Ciliwung Drain at Manggarai Barrage in the midst of DKI Jakarta.  The WBC flows |
through the western part of DKI Jakarta and flows into the Java Sea; the Cideng dram the

Krukut river and the Angke drain join the WBC.

The objective reaches of river improvement for the priority projects are the reaches of
approximately 17 km from the estuary up to the Manggarai Barrage; the catchment areas at

the Manggarai and Karct barrages are 337 km? and 421 kny? respectively,
(2} River
fa) Estuary - Confluence of Angke Drain

(i) Short-cut Work at Kapuk Miard :"n 1995

The WBC near the estuary so-ca]led Muara Angke has :alhcr meandcrmg river COUI’::{' :

because the river course is the former Angke river course itself,

The recent biggest éhangc'of the WBC rivcr course is the completion of shoit-cut ‘work at
- extreimely meandering part in Kelurahan Kapuk Muara (0.8 k - 1.1 k) as shown in Figure 5.2;
~the work was execuled by Ciliwung-Cisadane River Basin Development Project Office
(PPWSCC) by using local budget in 1995/1996 fiscal year.
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“The length of the short-cut is about 200 m and consequenlly the WBC river course wils.
* shortened by about 450 m. - The former meandering river course still remains but’ the \mur_
surface is covered completely by vegetation now. :

{ii) Namre Reserve Muara Angke
Nature Reserve Muam Angkc with mangrove forest is Iocated o the lef bank of the WBC

near the estuary. The area is now strictly: prescrvcd from ' the’ environmental aspccls_
Newly constructed gentle slope embankment, with sodding, planted trees and with the

-~ elevation of about PP 3.5 m (approximately TTG 2.9 m), forms clear boundar) between the

Nature Reserve and the residential area of Pantai Indah Kapuk as shown in_Figure 52. The’
design of the embankment was conductcd by - PPWSCC and the constructlon \\011{ was
executed by the de»elopcr : : : : :

" The clevation of the embankmeiil is higher than the design embankment clevation: of the

WBC (refer to Section 5.3). The embankment can practically function as a left side

- embankment of the WRBC; Nature Reserve Muara Angke can greatly lou.u tie ﬂood water
‘levcl of the WBC by its function as a natural retardmg basm '

{m) Sqrmt!easm River Area )

-Downstream of Mandam Pcrmal bndge (1.9 k), sqmlter:-. aie Iocated along the nght bank of
‘the WBC

(: vp Angfce Dmm

The Angkc Drain (! ower Angke rwer). the blggcst drain along the WBC j JOIIIS the WBC with

© gravily drainage. - 1 he detailed design by the West Jakarta Flood Contro! Syslcm Project has

once been conducted mcludmg the design of the WBC from the Estuary to the Teluk Gong
srphon and Ihe Angkc Drain. :

' (b) (,onﬂuence of Angkc Diain - Karet Barrage

{ i) Pm'ape! Wa!l _

- The watur level of Jammy and February 1996 floods reached up to the top of embankment off
" the WBC, besides overflow occurred al several places. In order to cope with the serious’

situation of the 1996 floods,” construction of parapet walls on' the embankment has been
conducted lmmediately after the ﬂoods by usmg local budgct

The construction work extcnds fmm the brldge on Jl Pangeran Tubagus Angke: (5.6 k)
" southward to the Karet Barrage (12.4 k) as shown in Figure 5.3 The height of the parapet

walls ranges from 50 ¢m fo 80 cm.

(i) Rehabilitation of Embankment near Cideng Pumping Station in 1996
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In February 1996 flood, the right embankment downstream of Cideng pumping station (3.2 k)
" was damaged by overflowing flood water, fortunately the embankment did not collapse
completely though. ~The damaged portion of the embankment was rehabilitated by
revetment immediately after the flood.

(iii)  Utilization of High Warer Channel '

“The hlgh water channel has bccn uhhzed mainly as sport grounds and cultivated land The
“high water charnel is gencrally protected by bambeo revetment. The WBC has relatively
“wide (around 60 m) and flat high water channel from Alpda K.S. 1ubun bndge (1 l 3K upto
the Karet Barrage (123 k) L .

(iv) Squatters ;’n River Areq'
From the confluence of the Angke Drain (2.9 k) vp to near the Teluk Gong siphoﬁ (4.7 k),

many squatters- arc located without break on both sides of high water. chanie! and
embankmem the practical Now area is only within lhc low water channel.

}rom thé¢ Teluk Gong siphon (4 7 k) up lo Pangeran Tubagus Angke bndgc (5 6 k) many : |

squatters are also tocated on the right side high water channel and embankment.

(¢} Karet Barrage - Manggarai Barrage

(i) Chawmiel Condition

The WBC flows in this reaches crossing the boundary between the terrace and the lov_:-lyiug
plain; the WBC generally flows in parallel with a railway on the right bank and the roadway
on the left bank. There is almost no embankment on the left bank throughout these reaches:

the geound elevation on the left bank is generaily hlghcr thau that of the right bank

From the K. H. Mas Mansyur bridge {13.1 k) up to the M. H. 'lhamrm bridge (13 9 k), the

crown of the right embankment is quite wide.  As the clevation of the railway along the right

bank is the same as that of the embankment, the railway becomes a part of the embankment;

the embankment is practically almost like super-levee. High water channel exists only on

the right bank in these reaches.

The right cmbmkment is tenmnaled at Madmn brldge {15 2 k). : Upstream reaches of this

point have no embankmcm wnh no hlgh water channel up to lhc Manggarai Barrage. -

Some reaches has rather steep sicleslopes of approxlmately l | (\cmcal to horl?ontal) with no

revetiment cxcludmg near bndges the sideslopes are covered by grass and there are trees in -

phccs
The sideslopé of this rcaches seems to be rather stable without any revetment, some portion

was eroded by the big floods in 1996 though. ‘The reason why the sideslope seems to be
stable is estimated that the reaches were excavated through the diluvial terrace and the
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- material of sideslope seems to be compacted silt or clay of diluvial origin.

(fi} - Park on Right Embankment

From the M. H. Thamrin bridge (13.9 k) up to the Sukabumi bridge (16.0 k), DKI Jakarta has

put the right bank of the WBC in beautiful condition as a riverside park with promienade, -
benches, trees and strectlights on the embankment crown.  This right bank streich functions

as one of the‘valuabie place of recreation and relaxation for the citizens.

(m) Czdeng Dram

lhe (ldeng Drain jOl]lS ‘the WBC from the lefl bank al 14. 5 k with grawty dnamage In

Januvary 1996 flood, the tlood water of the WBC flowed backward to the Cideng Drain and
: flowed mto lhe Sehabudl regulation ponds through the lower pomon of lhc cmbankimnt

: (3) _Rela_té-:l Structures
{a) _Embanknient

" The of lhc WBC cxists as follows:

- - Confluence of the Angke drain (2 9 K} - A:pda K S. Tubun bridge (11.3 k) : on both
_banks

- Aipda K. 8. Tubun bridge (Il 3 k) - Karet barrage (I 2.4 k) : on left bank only

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

The slope of the existing embankment is generally 1:1.5. The present minimum crown

width is 3 m. The embankment from 2.9 k to 12.4 k is covered by wet masoary revetment
and asphalt pavement. -

{b) = Barrage
(i) Karet Barmge

'the Karet B'arragc is located crossing the WBC just downstream of the confluence wnh the
Krukut river (12.4 k); the barrage has four slidc gates and is integrated with a railway bndgu

‘The functions of the barrage are as follows:

- to supply ﬂushmg water to the Kmkut Drain from the gate located on the right bank near

~ the barrage; and
- to supply raw watér for the PAM .hya treatment plant at Pejompongan the confluence of
the Krukut river wnth the WBC

The barrage usually dams up lhc stream by about 2 m in the height.  According to PAM Jaya,

~ the main source of raw water at the plant will be the Kali Malang after completion of pipe
“construction from Cawang to the Pejompongan site.

53



'(."'i)' Mdnggami;Bm'mge 5

The Manggarai Barrage is located at the upstream end of the WBC (16.9 k); the barrage on
the WBC has two slide gates (M'mggaral [ gate) and is mtegralcd with a railway bndgc and a
roadway bridge. -

The ﬂmctions"of the bairage are as follows: -

- “to supply ﬂushmg water to the Cihwung Dram from the Mangg’trax li gale located on the

: right bank; and
- 1o regulate the flood dlschargc distribution from lhe Clllwung river to the- WBC and the
~ Ciliwung Drain. ‘

It is said that the barrage dammed up the ﬂo“ by about 3 m'in height in January 1996 flood,

X because the gale is quite natcow. The necessity - of the improvement of the barrage:is

_diSCllSSCd in Section 5.3.
(¢} Brjdge_

- These are 18 roadway bridges and three rai I'\\"a'y bridges crossing the WBC.  Some bridges
such as Prof. Dr. Latumeten and Kyai Tapa bridges have extremely low girders hanging dowa
from the river bank.  The treatinent of these bridges is discussed in Section 5.1,

(d) Siphon
Three siphons as follows go under the WRC.

- Teluk Gong siphon of the Grogol drain (4.7 k)

- Siphon of Cideng drain (14.5 k)

- Siphon of Kali Baru (16.6 k)

(4) Present Carrying Capacity

Present carrying capacity of the WBC is estimated by using non-vniform flow foﬁnula based
on the river survey resulls of feasibility study level conducted by the Study 1eam in' 1996.
The conditions for the calculation are shown below. - i
Calcidation method

‘The same method described in Sect_io‘n'3.9 is adopted.

Tide Iével '

Spring tide of PP l 15 m (approxnnatcly ]”}G 0.55 m) is adoptcd for the lower-cnd water
le\el
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Manning’s roughness coefficient

n=0.025 : low water channel
n=0.040 : high water channel

The rcsulls arc shown in Iigure 5 4. T hc bankfull capacity and the frecboard (munmum 0 8
m) capac:ty are around 350 m®/s and 250 m*/s in average respeclwcly

~Inthe mlddle reaches the carrymg ‘capacity has mcrcascd by aboul 70 m’/s in avcrage hy (he.

new parapet wall constructed in 1996

5.1.2 ' Cisadaﬁc River

" {1)  General Situation

- The river basin has a mountainous area in the upstream reaches: In the middle streain

reaches, Tangerang city, now developing as a satellite city of Jakarta, is located. :The:
present land use ‘along the embanked reaches downstream of Tangerang city:is agricultural
land and Sockarrio-1latta International airport.

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

the estuary to the Pasar Baru barrage (22.3 k); the catchment area at the Pasar Baru barrage is

1,411 km? : The high water channel is gcncrally covered with rich riverside forest or has
been ut:hzed as cultivated land

(2) River
(a) Condition near the Estuary

According 10 the topographic map with a scale of 1:25,000 issued in 1989 that was the only
available map in the previous stage, no shoal exists at the estuary. However, the actual
situation is quite different from that on the map: there exists a big shoal almost like small
istaid of about 9 ha on the left side of the estuary.  The detailed topographic maps along the
Cisadane river including the csluary with a scale of 1: 5 000 were preparcd in this feasibility
study stage. - :

~In downstream rcaches from Desa C:rmnpakabeimg whlch is lpcated about 2.5 km from the

estuary, the natuml levee and the embankment of the Cisadane river almost disappear and the

‘ground becomes almost flat.  The sinall v:llages near the estuary are generally located on the
~ concave bank of the meandering portion, since sheer cliffs at the portion are convenient for
the water-borne traffic. Many fish ponds are scattcred around the estuary: « The river bed

material still consists of sand even at the estuary.

(b} ' Natural Levee and Formes River Course
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) -Telwknaga on the right bank

A remarkably developed natural levee, extending from 8.8 k on the right bank, exists along
the former Cisadane river course.  The cily area of Teluknaga and other villages are located
on the natural levee, since the ground elevation of the levee is higher than that of surrounding
- arca and accordingly the area on the natural levee is precious safe place against the flood.

~ The former river course exists along the center of the natural levee; the former river course:
itself has been almost filled up and is utilized as a part of irrigation canal originated from the

Pasar Baru Barrage. | The width of the irrigation canal is about 7 m and the canal ﬂom.
lhrough the densely populatcd area of Tehuknaga. '

‘ (i) . Leﬁ Bdnk hetween 9A2 k and 9.9 k

There exists a big oxbow lake of the formcr Cisadane river course with vast water area of
around % ha on the left bank between 9.2 k and 9.9 k: there is no dcscnpt;on of this lake on
the topographic map. with a scale of 1:25,000 issucd in 1989. The lake is surrounded by
relatively high former embankment of the Cisadane river.” The rclauvc height of the

embankment from the waler surface is cshmated around 3m, !herc 1S 110 survey rusult of lhls'

- dike 1hough
(iii) - Right bank at 13.1 k

‘There exists a distinct former river course with a circle shape on the tight bank at 13.1 k near

the north west cdge of Cengkareng aitport. The former tiver course forms deep sunken

place.  Somie houses are focated surrounded by this former river course.
{c} BedRock around 17.4k

Tufaceous bed rock with gravel is exposed on the river bed from 17 4k to 18.0k. 1hc bcd
slope forms stepwise shape in the reaches.

(d) Riverside Park in Tangerang

The right bank of the Cisadane river in lhc_dty arca of Tangerang had been densely built-up
arca with no roadway. In Aprit 1996, the area of about 1.3 km on the right bank was
redeveloped as a riverside park with new road\vay, lhe numbcr of evacuated hiouses was 474
according to the local new>papcr : S

Q) Rclate_d Structures :

(a) Embankment.
_ The embankéd reaches of the Cisadane river are located from 2.9 k up to around 'l’J k from
the estuary.  The reaches from 17 k up ‘to Pasar Baru barrage form dcepiy dissected valley

and has no embanl\mcm
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The arhﬁc;al embankment is located on sllghlly high naturai lcw ¢¢ and accordmgly thc heu,hl
of the artificial embankmcnt is not so high. '

- (b) ]}ridgc and Barrage

Pasar Baru barrage is located al the upper end of the objeclwc reaches of the M’mcr Plan _

(21 3 k). Kall Bam bridge at 6.4 k is the only bndge crossing tht, Clsadane river.
() Prcscnt Carrymg Capac:ty

‘Present cariying capacuy of the Clqadane river Is estnmh.d by using non- umform flow

formula based on the river survey results of feambihty study level conducted by the Study

 Team in 1996 The conditions for the calculauon are shown below

Calculation rye;had

~The same method des'cribed in Section 3.9 is adopted.

Tide level

Spring tide ot PP 1 15 m (approxunatcly TTG 0. 55 m) is adoplcd for thc louer cnd water
!e\cl

Manning’s roughness coefficient

00k-127k  (27k-213k
" 1n=0.030 : low water channel  n=0.035 : low water channel
n=0.050 : high water channel - n=0.050 : high water channel

The results are foughly summarized as follows (refer to Figure 5.5).

Reaches Bankfull (m*/s) 1.0m frccbdarcl (m’/s)
0.0k-35k ' 600 200
35k-127k : - 1,500 1,200

127k- o 1,800 | 1,500

5.1.3? On-go'in‘g Flood Conh‘ol Plan

In order to cope with the serious damage caused by the big floods in Januar) and February
1996, the Government of Indonesia has promoted the program to execute urgem and short-
term flood control works. These flood control pmgrams will be excculed in imc wnh this

present Study.

The work items refated to the present Study are listed as follows:
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. Channet | excavation including disposal of excavated material of the Western' Banjir
- Canal : § km
Embankment improvement of the Western Banjir Canal : 18 km
Drainage improvement of the Ciliwung Drain (Manggarai Barrage - Kapitol) : 8.4 km
Rehabititation of slide gates of the Pasar Baru Barrage on the Cisadane river: 7 units

- e B

As alrcady mentioned in S_ec’:tion 3.6, seven slide gates of the Pasar Baru Barrage on the
‘Cisadane river do not function properly due to the deterioration.  Accordingly, rehabilitation

Wi ork of the gatcs will be 1mplcmcmcd by lhlS pchct
52 Optlmum Scale for Urgcnt Flood Conlrol Pro;cct (lst Stagc Pro;ect)

i5.2.l. ' General .

The ﬂoocl control of the. Western Bal‘l_]ll‘ Canal and the Cisadanc systems have been selected

as priority projects.

But implemientation of the p'rior_ily:proje'cts on the Master Plan level at once needs huge

* project costs. Accordingly, effective stepwise implementation of the priority projects is

réquired.

On e other ha'nd in Januﬁry and February 1996 DKI Jakarla was hit by the worsl floods of
the Ciliwung river and the Western Banjir Canal (WBC) since World War l[ Accordingly -

proinpt action of flood control in DKI Jakarta is absolutely needed.

In consideration of these abovc, urgent flood control 'project_ to be imp!cmentcd immcdiz@tcly

as Ist stage project should be formulated. = The optimuim scale of the urgent flood control

project is discussed hereunder: In the discussion, cost and benefit are those in the master
plan level in 1995, The subsequent feasibility study is conducted for the formulated
optimum scale. ' '

5.2.2  Alternative Scliemes

(1) Basic Considerations

First of all, it is considered that the urgent flood control project (1st stage project) of the -

WBC should be a project which can cope with the flood of the same scale as that of big
floods in 1996 in consideration of social aspects, it is sald that lhe ﬂoods in 1996 were lhe
bsbgest for the past 25 - 50 years.

The fnllowmg four dcsxgn scaic allcrnatwe schemes have been exammed for oplimum scalc .

of the urgent flood control pro_lcct ‘The altérnative schemes are shown in Table 5.1 and
Tigure 5.6, : :
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Alternatives - WBC - Ciliwang Floodway . Cisadane

Al 1 M/P scale (1/100) 2 tunnels (300 m¥s x 2 units), 150 (1,900 m/s)
' : discharge volume: 600 in%/s
Alt. 2 -~ M/Pscale (1/100) 1 tunnel (300 m*/s x 1 wnit), 1725 (1,500 m/s)

discharge volure: 300 m¥s

AL M/P scale (1/100) - 2 tunnels (300 m*/s x 2 units), 125 (1,500 ms)

~ discharge volume: 300 m*/s

AlL3 s L tunnel (300 m’/s X1 unit), -~ 1710(1,200 m¥%s)

' dischatge voiumc: 300 mi'fs

n Al only 300 m/s is planned to be d:schqrged to the floodway as the 1sl stage full scalt. :

discharge of 600 m’ls should be discharged after the completion of the river improvemeit of
the Cisadane river, in the reaches downslrcam of the Pasar B'ml Barrage, with the Master
Plan level, : ' : '

-Conccmmg !he WBC, the objective dtschargcs for the river unprovunent of the Alt.2 and

Alt3 are also the same as that of the Alt.1 of which the safety level is once in 100 years.
But the safety level of the Alt.2 and Alt.3 will be less than once il 50 years becausé only half
of design dxschargc of the (,mwung ¥ loodway will bc diverted to the Cisadane river.

~(2) Alternatives of Cisagdane Rivcr' '

Bach alternative has its own design scale of the Cisadane river from. 10-year to 50-year.
Here it is necessary to estimate work quantity of the Cisadane river improvement for the
following  cconomic evaluation. Preliminary design of the Cisadanc river is roughly
conductcd based on the following conslderallons

- river improvement \Vork of each alternative forms a part of the master plin;

- river improvement reaches of each alternative will be different according to ¢ach design
discharge and present carrying capacily; and '

- land aquisition in the Ist stage should be carried out according to the right of way of the
master plan stage;

5.2.3' Comparison‘ of Const_ruction Cost of Ciliwung Flood\\'ay

. 1hc comparison of constmcuon cost of lhe Czhwung ¥ Ioodway is studied as shown in the
figure below.  To construet two tunnels at the same time is cheaper than to construct Ist
* tunnet in the urgenl flood conlroi pro;ect and construct 2nd umm,l later- in the master pkm

stage separately
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5.2.4 Eval‘imiion.a’nd Conc_lﬁsion

mn Economic Evaluation

Econoniic evaluation is conducted for the alternatives as one ‘aspect of project evaluation. &
Flood damage reduction benefits and financial project costs are estimated based on ‘the

method described in the Main Report for the Master Plan.  The estimated EIRR and B/C are

as follows: ' ' S S ' R :

Alternatives Flood reduction  Economic p;ojeci cost EIRR - - BIC: |
benefit R B S
(Million Rp) (Million Rp) (%) - (discount rate : 12%)
Al 1 85,815 456332 161 137
AlL2 79,196 365553 180 LST
AlL 2 - 79,196 0 a0s686 164 0 val, o B
AL 3 68800 . 323684 178 D4

'(2)' Dverall Yvaluation -

The A2 has the highes( EIRR and B/C. However, judging from lechnicaf viewpoint on
construction of the tunnel, the ‘Alt.2* has higher advantage than the Alt.2. The Alt2’ has
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still higher EIRR and B/C than that of the Alt.1 ie. the Master Plan stage and has same

design discharge distribution with AlL.2.

As for the construction of the Ciliwung floodway, the two umncls'proposed in the master

- plan are to be constructed in advance dmmg the stage of the urgent flood control project.
The design discharge to the two tunnels is proposcd temporarily to be 300 m¥s in accordance

with the rwer improvement of the Cisadane river in dmmstream rea:.hcs wuh 25-year (k sugn
scalc : : :

" The construction of 2-tunnels in advance is proposed with the consideration to’ the denierits
* such as various procedures, increase of the cost, negative impact of giving inconvenicnce to

the surrounding residents and the others to be accompanied by futurc' addilional works.

Accordmgly,‘lhc All 2’ is selected as the opumum scale for the pnonly pro;cct to be.
implemented as an urgent flood control prolect (1st slage prolecl)

The dcsign di_scharge dislribulion thus proposed isas follo\ys:

“ Urgént Flood Control Project

Master Plan ' ' (Ist Stage ijm)
Ll : i
o = . ] o . g S
[so,@ dgl o e ||oEEHY
- B ~-~*-v— € - = £
{00y ear a ll 00-3 ear 2
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53  Preliainaiy Design of Western Banjir Cﬁnal for Urgent Flood Conirol Project

Prelnmnary design of the Western Banjir Canal is conducted for the urgent ﬂood control
project (1st stage project).
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5.3.1 Design Criteria

In principle, the design is conducted in accordance with the criteria in “Flood Control Manual
in Indonesia” (hercinaRer referred to as the Manual), which was prepared by DGWRD in
collaboration with Canadian International Development Ageicy in 1993, The criteria in the

- Manual concerning the river improvement such as embankment, bridge clearance and others
- are shown in‘Table 5.2. - ‘

" The following briteria in Japan are also referred to:

Manual for River Works in Japan o
- - Cabinel Order concerning Structural Standards for River Management Facnhhcs
- Latest Guideline for River Improvement i in Japan pubhshed in 1996

According to the latest river improvement critesia in Japan (Guideline for River Improvement
in Japan, 1996), it is desired to decrease construction and maintenance costs and o preserve:

environment as much as possible. However the latest gmdclme is applicd for lhc WBC
lnmtediy because of the following reasons:

- the WBC is an artificial floodway;
- it is necessary to increase the carrying capacity within the presenl ngln of way loav o:d
laiid acqmsmon in the denscly populated arca; and

- itis necessary no to raise the design high water level as much as possuble to decrease the -

number of bridges to be rcconslmcted
532 'l‘reatiu'el_lt of'Exis!_in_g Flood Control Plans
(1) Master Plan for Drainage and Flood Control of Jakarta (1973)

The design of the WBC for 100-year flood was once prepared along the proposed extension
of the WBC in “Master Plan for Drainage and Flood Contro} of Jakarla” formulated by
NEDECO in 1973, However, the proposed exlension was abandoned mainly because of the
land acquisition problem. Accordingly, the existing WBC had no consistent design high
water level until the following project determined the partial high \ifater_le\fel in lower reaches

in 1987.  As the adopted elevation datum was PP, it is necessary 1o pay aliention to use the

data by PP datum with lhc data based on TFG datum in lhis'Study. S

The proposed allgnmcnl and Ionglludmal proitle at that t:mc are shown in Flgurcs 5.7 '\nd 5 8§

rtspeclwely

(2) Woest Jakarta Fldod Control System Project HE (1987)

The detailed design for the improvement of the WBC from the cstoary up to the Teluk Gong
~ siphon and the Angke Deain (Lower Aogke river) was prepared in “West Jakarta Flood

- Control System Project 111” (hercinafter referred to as the Detailed Design) in 1987.  The
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: Angke Drain was planned to join lhc WBC with gravity dramagc ‘As the adopted elevation
* datum was PP, it is necessary 1o pay ‘utenllon 1o use the data by PP datum with the data based

on TTG datum in this Study.
The outline of ﬂle'Detailed Design of the WBC is as follows:

- esluar) - confluence of Angke drain : channe] excavation and embankment w orks
- conﬂuencc of Angke dram - Teluk Gong smhon embankment works

In prmclple it is desued that the exnslmg plan be introduced into thls f('aSlbllll) sludy as

much as possible. However, it is necessary to modify the Detail Design near the esluary_

5 especially the. embankment aligniment because of the following changes of lhe situation smce
| 1987 ‘

= fshort-cut works of the 'WBC near the’ cstuary were completed in 1995 which was

- executed by using local budget and was not iicluded in the Detailed Design;

-~ ' a big scale residential development project is now alceady going on within the proposed

embankiment alignment by the Detailed Design near the Permai bridge; and

- - the condmon at the esluary will be changed by reclamation pro;ecl in [uture.

The proposed alignnent, longlludmal prohle and <1a11<1ard cross seclion are shown in Figures

5.9,5.10and 5.11 respectively.

5.3.3 River lmprovement '

(1) Basic Improvement Items

The basic improvement ilems are summarized as follows {refer to Figure 5.12):

,staary (0.0 k) - Confluence of Angke Drain (2.9 %)

- new embankment or raising of present embankment with sodding
- no parapet wall is included

- widening and excavation of low water channel

- no revetment for standard slope of 1:2.0

- _low water channel rev etment for some water colhdmg fronts

Corgﬂuence of Angke Dram (2 9 k) Km'et Barmge (12.4 k)
- ¢ raising of present cmbankment as occasion dcmands

- no parapet wail is included

- widening and etcavatlon of low water channe! as occasion demands

-0 revelment works and asphalt pavement for embankment

- (both banks; 2.9 k = 11.3 k, only fefl ba_nk; 11.3%-12.4)
== no low water channel revetment for standard stope of 1:1.5
- low water channel revetment for some steep slope portions of 1:1.0-

Karet Barrage (12.4 k) - Halimun Bridge (15.2 k)
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- "no raising of present embankment

- no embankment en lefl bank

- sodding on right embankment as occasion demands

- widening and excavation of low water channel as occasion demands
- no low water channel revetment for standard slope of 1:1.5

- low water channel revetment for some steep slope portions of 1:1.0

Helinnm Bndge ( ! 5 2 k) Manggarai Bar rage (16. 9 k)
- ho eimbankment
- ch’mnel excavahon as occasmn demands

T . . :
Thc WBC has no banquetlc in this reaches and thc relative hc:ght from lhe ground to the
design river bed is around 10 m in places. According to the information from PPWSCC, it

is possible to excavate up to 12 m by the backhoe shovel eqmppcd with attachment; the total
arm lenglh is 15 m. o

(2) Desxgn l)lscharge )

As already dlscusscd in Sectton 5.2, the dcsngn discharge distribution for lht, urgent ﬂood
control project (1st stage prOJecl) is the same with the master plan scale of 100- -year.

- Estoary (0.0 k) - Angke Drain (2.9 k) _ £ 500 m¥s
- Angke Drain (2.9 k) - Krakut River (124 k) 2470 ms
- Krukut River (12.4 k) - Manggarai Bamrage (16.9 k) 360 m/s

These are revised value in the feasrblhty study stage as 'lluady dlscussed in sectlon 4 6.

(3) Ohbjective Reaches

The objective reaches of the river improvement for the urg‘enﬂ floed contro! project (1st stage |

project) are approximately 17 km from the cstuary up to the Manggarai Barrage.

{(4) Right of Way

According to the present leglsiatlon the aulhorllles should acquire and comrol overall fand to

a distance of 5 meters beyond the outside toe of embankments as a right of way of river. :
However, this right of way of 5 m is not included as an objective area for land acquisition in’
consideration of present densely urbamzc.d land use sntuahon and difticulties of fand

acquisition along the WBC.
(5) Alignment

In principle, proposed alighment of the WBC is on the existing on¢ except near the estuary to
avoid any land acquisition.
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Near the estuary, newly constructed embankment of PP. 3. 5 n bumcen the forest rcscrvatlon
arca and the new residential development of Pantai Indah Kapuk is utilized as lhc left:
embankment of the WBC.  The area between the WBC and the new -embankment: can
function as a natural retarding basin effectively and can make the flood water level lower.

The proposed design alignment is shown in Figure 5.13.

(6) Wator Level ai Fsllnry

T he water level of l‘T G085 m (approxunately PP 1.45 m) is adopted al thc present cstuary

This is the same figure adopted in the present Detailed Design. ‘The channel to be prepared

in the future reclaimed area by PANTURA as (he continuation of the WBC should be
- designed not to give any raise of design high water level proposed by this WBC improvement
“plan.  The condition required is already discussed in Sechon 4.7.

(D Lon'gitudi‘nal Proﬁle

In general u is dcsuablc to cons:der lhe followings to determme lhe desigh lon;,uudmai

: proﬁle

- lhe high water level should be dcmgncd to be shghlly louer lhan (al lcast approximately
equal to) the both side’s ground elevations; and

- the design river bed should be desngned to have similar gradient of the present average

" river bed.

--Howevcr, as lhc wWBC ﬂows lhrough in densely popuialed area and has many related

structures such as drainage facilities, pumping stations, bridges, SIphOl]S barrages and so on,
the following conmdcrahons are also introduced in the plan:

-- It is absolutely neccss1ry to cope with the new increased design discharge within the
present right of way to avoid the serious social impact concerning the land acquisition:
the design high water level will become higher than that of the ground elevation in the
reaches downstream of the Karet Barrage;

- On the other hand, from the viewpoint of the clearance of the bridges on the WBC, it is
desirable to make the design hlgh water level lower to avoid reconstruction of the bridges

~as much as possible;

. _ - Itis necessary not to change the high water level drastically from that in existing WBC

‘improvement plan cspemally at the confluence of the Angke Drain; and

- Itis necessary to pay atlention to the elevation of three siphons which go wnder the WBC

to determine the design river bed elevation.

 The dassgn longmldma} profile is shown in Table 5.3 and I |gun, 5.14.

The sand bar al the estuary is csumated to be flushed in ﬂoodmg time, :deiall study m:ght be

needed in the detail design stage though.
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- The design high ivater level is proved to be appropriate by non-uniform flow calculation as

shown in Figure 5.15 based on the actual design cross sections of Figure 5.18. The
* backwater effect by the bridge piers is evaluated by using the D’ Aubuisson’s formula in this
non-uniform flow calculation. '

(8) Cross Scctional Profile

T hL proposed cnterla for minimum condltlon of cmbankment of thc WBC is shown i in fable
5.4. ‘

The desxgn river width ancl low water channet wndth are detcrmmed based on ‘that of the

: prgsent as shown in Flgun. 5.16.

- ln the Master Plan stage, the sndcs!opes of the slandard cross sections from the eonfluence of
. the Angke Drain up to the Manggarai Barragc were determined in accordance with lhc

- minimum embankment mdeslopeq of 1:2 in the Manual.

However, it is necessary to decrease iand aquisiliOD as much as possible to avoid the serious

social impacl. ~ Accordingly, it is necessary to adopt steeper sideslopes of 1:1.5 to cope with

the increased desigin discharge within the present right of way. S:deslopcs of 1:1.0 is
1dopted in some critical portions with fiarrow channel ‘width.

 If the present river width is wider than that of the standard cross section, the present river

width is preserved asitis. If the present river bed is deepér than that of the design river bgd '

the present river bed is preserved as it is, too.

The standard ¢ross seclions are prepared as shown in Tablc 5 5 and Plgure 5. 17 The actual
“design cross scctions are shown in Figure 5.18.

(9)  Manning's Roughiness Cocfficient
The following Manning’s roughness coefficients (n) are adopted:

- 0.025: low—_water channel
- 0.040 : high-water channel

These are the same figures as that of the'plan in the proposed Lastern Banjir Canal.
(10) Frecboard
Accordmb to the Manual the minimem reguired freeboard correspondmg to lhc desngn'

discharge is 0.8 m. However, the frecboard of 1.0 m is adopted taking into account the
~ importance of the to-be protected area and the margin for future envisaged land subsidence.

This frecboard of 1.8 m was also adopted in detailed design of lower reaches of the WBC by

- “West Jakarta Flood Control System Project 11f (1987)".  The freeboard of 1.5 m had been
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' adoptul in NEDE CO‘s mater plan in 19?3

Frgcboard of 0.6 m is adopted \\herc the dcsngn high water level is loxxer than the ground
clevation.

(11} Inspection Road

' lnspcctmn road with minimum 3 m width is prowdcd on both emb’mkmenls wherg, there is na'
road available along the WBC at prosenl : :

Gpemal ‘attention wnll be needed to Ihe mers:de park -on' the right bank from lhe M H.
Thamrin bridge up to the’ Sukabumi bridge to hannonue the funcuon of flood contro] and

: promcnadc

(12)  Revetment :

Embankment

" Revetment of wet masonry. on the side slopes of the embankment and asphalt pavement on
- the crown are prowded in ihe followmg rtaches in the saine way as the presenl

- Conﬂuence of the Angkc dmm (2.9 k) Alpda K.S. Tubun bndge (11.3 k) : both banks

- ‘Aipda K. S. Tubun bridge (11.3 k) - Karet bareage (12.4 k) : left bank only

The reasons why the embankment revetment is requited are as follows:

- the proposed embankment dimension is required mininium;
- flood continuation time is quite long as already proved by 1996 big floods; and
- the revetment is useful as a measure for excess flood. '

River channel

Low and high waler channel revetments are provided in the following portions:

- confluence of tributaries (Angke drain, Krukul river, Cideng drain)
- near structures such as bridges, barrages and pumping stations

- Low water channel revetnient is proVided in thc foliowing porlions:

- w'zter colhdmg front along the meandumg jeaches of Muara Angkc

- steeper slope pomons than 1: i{}

“In upslream reaches from K. H Mas Mansyur bridge (13.1 k), itis desirable to pay altention
in revetment works not to spoil the view along the WBC as a riverside park. .
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534 Bridge

(1). Freeboard

{a) Design Cniteria -

_ Here, there are fqllo'winé design criteria for b'ridgcs_. freeboard:

| ) Bina Marga

: Accordmg to !he Manual Bina Marga :equnres minimum frccboard of l 5m abovc bankfull_ R

~flood.

However, if this criteria is adopted more than lﬂlfof present bndges crossing the WBC do
not satisfy the criteria.: It is practically impossible to adopt this criteria judging fromi the
- serious social impact caused by the mtermpllon of heavy traﬂtc of those bndges ‘

Jupau

“Cabinet Order concemmg Siruclural Standards for River Managelmnl [acnhues ete. in

Japan” requires the same freeboard as the embankment freeboard: the minimum freeboard of
0.8 m is required in the WBC from the design discharge of under 500 im’/s excluding no
embankment reaches of 0.6 m freeboard in the upstream eind. - The soffit elevation of bridge
girder and required freeboard line are shown in Figure 5.19. : '

(b) Considesations
Bridges lower than proposed HWL

The following two bridges have extremely low girders and the girder soffit elevations become
lower than that of the proposed HWL. Those bridges are required 1o be reconstructed.

- Prof. Dr. Latumeten bridge (6.9 k)
- Kyai Tapa bridge (8.4 k)

Bridges lower than freeboard line

According to the above criteria. 2), the girder soffit elevation of foilo'\\ing‘. five "bri.dgc.'s are
higher than HWL but still lower than minimum frceboard lme ~Those™ bridges arc
N undamemally nccessarily to be reconstructed ' :

- Teluk Gon’g Raya Bridge (50%)

- Railway bridge (future) (7.9 k)

- Railway bridge on Karct barrage (124 k) . -
- K. H. Mas Mansyur bridge (13.1 k)
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- Roadway bridge on Manggaral barrage (16.9 k)

The reconstruction of those five bridges will bc an obstacle and seeis to be pracucally
difficult judging from the present extremely heavy trafiic situation in the central DK Jakarta.
However, the project cost is estimated by the reconsteuction of seven bridges including above -
five bridges in accordance with' the criteria in this feasibility study stage.  Further

- consideration concerning the treatmenl of thosc five brldges will be needed i i thc SLlCthdmg
_ dctallcd design stage : . :

{2 Pro(eclion ofPier _

Some protection works for the followmg elght bndge plers will be necded rcsullmg irom the
channel Wldemng and e\ccavahon works.

. Mandara Permai bridgc (1.9 k)

- Tol Airport Cengkareng bridge (2.7 k)

- Access bridge to Tol Airport Cengkareng (2.9 k)
. Tol Road bridge (4.7 k) '
- Pangeran Tubagus Angke bridge (5.6 k)
-~ Tomang flyover (9.4k) =

- New flyover near TN. Abang Station (10 7 k)

. Alpda K. S. Tubun bndge {(11.3k)

5.3.5 Barrages

(1) Karet Barragc

The Karet Barrage wall remain for f‘lmhmg of the Krukut Drain in future.  The flood waler
levels at the barrage are roughly estimated by using nen- -uniform flow calculation in order to
know the carrying capacnty and backwater as shown in Figure $.20.  The backwalter caused
by the barrage is estimated within 50 cm even by the new design discharge of 470 m¥/s.  Itis
concluded that the barrage has enough carrying capacity and the improvement of the barrage
is basically not 'nccessary.

(2) Manggm ai Barrage
lt is sald that %he Mfmggaral barrage dammcd up the ﬂow b)' about 3 m in height in January

1996 flood, because the flow width was quite narrow.  The estimated flood water levels at
the barrage by. non-umform ﬂow calculation in hgure 5.20 coincide wcll with the actual

_ si{uation.

~ Improvement of the barrage is i:ecesséry_because'the carrying capacity of the barrage is not

enough for the design discharge of 360 m’/s and the improvement can also make lower the

" flood water level of upper side of the barrage.

In view of the present condition, installation of a new opening on the right bank is proposed.
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The cffects of anew opcmng wnh several wldth are roughly cstimated by non- umform flow

calculation as shown in Figure 5.21.  The opening width is enough if the width of 5.5 m
(same as the present gate width) is adopted.  The facility aspects is discussed in ANNEX 8.
5.3.6 Treatment of Tributaries

(1) Krukui River

The: Krukut river is ireatcd as’ ﬂood ptain zZoning area in 1 the Master Plan 6 preserve. flood
- retarding function; the Krukut river is not OIJJBCIIVC rcachcs for river 1mprovcment

L (2) -l)rainagc Channels

The following two urban dramagu channels \\hlch jom the WBC with gravny dramagc are
now treated as an urban drainage channel under the contro! of DKI Jakarta.

- dAngke Drain

The WL and dcsign river bed of the WRBC is delcrmmed TlG 1.68 m and 392 m
(approximately PP 2.28 m and -3.32 m) respectively at the confluence of the Angke Drain

(2.9k).. On the other hand, according to the detailed design of “West Jakarta Flood Control
System Project HI (1987)”, the HWL and design river bed ‘of the lower ead’ of the Angke
Drain have been PP 2.30 m and -3.00 m respectively. — Therefore, there is little influence for
the present detaited design of the Angke Drain. "

Cideng Drain

In January 1996 flood, the flood water of the WBC flowed backward to the Cideng Drain and

flowed into the Setiabudi regulation ponds through the lower porlmn ‘of the embainkment of :
the drain.  The embankment of the drain in the rcaches near the ‘WBC : was a1rnad)

heightened after the floods.

The Nood water of the Cideng drain is also drained to the WBC through the Cideng pumping
station.  The HWL of the WBC is determined TTG 3.98 m (approximately PP 4.58 m) at the
pumping station (9.5 k). On the other hand, according to the detailed design of. “West
Jakarta Flood Control System Projecl'(1986)"-, the HIWL of the WBC have been: partly

assumed to be PP 5.00 m. ‘Therefore, _lhei'e is no bad influence for the present pumping

station.

53.7 Proposed Praject Works

The major required project works in the urgent flood control pmject (1st stage pro;ecl) for the

_pnoruy projects are as follows (m detail refer to ANNEX 8):
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Conslruction of New Opening al Manggarai Barrage

Work Item Unit - Quantity
L.and Aquisition and Compensation
Laid aquisition ha 0.0
‘House - nos. - :
'Channel Improvement {L=16.9 km)
‘Preparatory o Is o
Excavation and dredging m §,354,000
Embankment m’ - 110,600
‘Low and high water channe! revetments m’ {7,100
(around tributaries and related slruuiun,s} :
I ow \\atcr channel réevefment’ m’ 24,700
: (water colhdmg front, steep s!ope)
Embankment protechon
-Wet masonry m’ | 72,300
-Sod facing m’ 42,900
Asphalt pavement of embankment crown m’ 25,100
Drop struclure 10s. 0
Construction of new dralnage stmcturc N0s. 4
Improvement of existing drainage structure nos. 3
Reconstruction of existing bridges nes. 7
nos. 1

541 Design Criteria

‘same design high waler level is adopted in the urgent flood control project (1500 m’/s)

and Master Plan stage (1900 m*/s};

3]

5.4 Preliminary Design of Cisadane River for Urgent Flood Contiol Project

Preliminary design of the Cisadane river is conducted for the urgent flood control project (1st
stage project) here.

In pnnciple the demgn of the Cisadane river is conducted in’ accorclancc with the same
culena as adopted in the design of lhe WBC

The foilowing conéidérations based on the latest river improvement criteria in Japan
(Guideline for River Improvement in Japan, 1996) are also introduced posstwuly to determine -
the design:



widening and excavation of low water channel should be fimited as much as possnble in

order to maintain the natural siability of present channel, to decrease the construction and
maintenance costs, and to preserve the present environment;

if the present embankment is tocated extremely close to the water colliding front, setting
back of embankment is adopted to avoid failure of embankment due to scoring;

revetment works should be limited as much as poss;lble

former river course and oxbow lake should be lr;aled as a parl of tiver and mcludcd _
~within  the émbankment alignment to prescrve it’s - natural’ n,tardmg effect 'and 5
mvuonment 1o need to maintain uniform river width; and ‘

ground clearmg of high water channel should be limited as much as possrble to preserve

riverside forest and environment, since the flood discharge on. “high water channel is
. lmmcd and river side forest can decrease the h)draullc energy f(me agamst emb'mkmcnt _

5,4.2 River lmprovemcm .

(D Basic lmprovcment Items:

The basic improvcment items for the- urgcnt ﬂood control pro‘]cci (lst siage pro;ecl) are
summarized as follows (refer to F;gurc 5.22):

0.0k-18k

no river improvement

1.8k-3.5k

new embankment

35k-77k

raising of present embankment as occasion demands.
setting back of embankment as occasion demands
low water channel revetment for some water colliding fronts

7.7k-11.8k

raising of present embankment as occasion demands
selling back of embankment as occasion demands
widening and excavation of low water channel as occasion demands
low water channel revetiment for some water colliding fronts

HSk 168k

raising of prcsem embankment as occasion demands
selting beck of embankment as occasmn_demands

168 k- 213 k (Pasar Baru Barrage)

no river improvement
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(2) Design Disclmrgci

- As already discussed in Section 3.2; the design discharge for the urgent flood control project”

(Ist stage project) is 1,500 m¥s; the design scale is 25-year.
(3) Objective Reaclies

The objective reaches of the improvement are determined from 1.8 k up to 16.8 k of the upper -

end of cmbanked rcachcs based on the presmt carrying capacily  (refer to’ Section 5.1). .
There is no need of river lmproxemt,nt from the estuary o 1.8 k becausc of the follomm, :
TCASONS: ‘ ‘

SRR lt'isncce:ssary to keep the watet of fish pond bréékish;

- There will be not so many property to be protected even in future; and .
-. . The geological cbndilion near the estuary will ll()l be suitable for the embankment.

The upstream n.achcs from 16 3 L to the Pasar Baru barrage are not objective rcaches for the

- urgent flood control project {1st stage project), pxcsent roadways along the both river banL> :
should be preserved as mspcctlon road though. -

€)) Right of Way

~ In principle, overall lands to a distance of S meters beyond the outside toc of embankments is
. treated as right of way of river in accordance with the Manual. :

(5) Alignment

The proposed embankment alignment is shown it Figure 5.23.

~ (6) - Water Level at Estuary

The proposéd high water level of the Cisadane river is rather high and the mangrove forest
around the estuary will be kept as it is by the reclamation plan by KAPUKNAGA.

However, the channel to be prepared in the future reclaimed area by KAPUKNAGA as the

- continuation of the Cisadane river should be designed not to give any raise of design high

water' level proposed by this Cisadane nnpro\rcmenl plan, - ‘The condition required is already

‘ diSCUbSCd in Section 4.7.

e (’I) Longltudmal Prof‘lc

The demgn longltudmal proﬁic is showa in Table 5.6 and hgurc 5.24.

According to the sounding survey result around the estuary conductcd.b‘y the Study Team in
1996, the sca-bed is relatively shallow. However, the sand bar at the estuary is estimated to
be fushed in flooding time and the proposed design high water level is high enough, no
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matter how the sand bar will be ﬂushed Detail study might be needed in the detail des:gn
stage’ 1bout this mallcr ‘

The s!opc of the river bed and ground clearly change around 12,7 k. It should be avoided to
determine the (!65!3!] river bed elevation too low: bed rock is exposed on some river bed

especially around 17.5 k as already mentioned in Sccuon S.1.

' ’l'hc design high water lcvcl is proved to be appropri'ate by non-unifonm flow calculation as

- shown in Figure $.25 based on'the actual design cross sections of Figure 5.27. “The spring:

tide of TTG 0.55 m (apprommalely PP-1.15 m) is adopted at the present esluary for the non-
uniforin flow calcu!auon

(8) Cross Sectional Profile

The dcsngn river width and low water channel WIdth are determined based on (h'!t of the. :

present as sho\m inF lgure 5.26.

If the present rii’ér 'wicllh is wider than that of the standard cross section, the present river

width is presérved asitis. Ifthe present tiver bed is deéper than that of the deSign river bed, -

the present river bed is preserved as it is, too

The standard cross sections are prepared as shown in Yable 5.7 and Fi 1gure 5.27. ‘The actual
design cross sections are shown in hgure 5. 28 : .

" (9) Manning’s Roughness Cocfficient

The following Manning's roughness co¢fiicients (n) are adopted:

A8k-127% 0 127k-168k

n=0.030 : low water channel ~ n=0.035 : low water channel
1=0.050 : high water chaniel  n=0.050 : high water channel

(10) - Freeboard

‘the freeboard of 1.0 m corresponding to ihc dQSIgll dtschargc of 1, 500 m’ls is adopted in

accordance with the Mamial

(11} Inspection Road

lnsp_ecli_on road of 5 m'wic_ith is: provided :on both en_1bankn:1ents. -
(12} ‘Revetment

Some low water channel revetment works are requited in water colliding fronts.
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' 5.4.3  Related Structures

(1) Bridge

Kali Baru bridge (6.4 k) is the only bridge along the objeciwe reaches.  The girder elevation
of TTG 7.0 m has enough clearancé agamst the design hlgh water leul There is no need to
reconstruct th;s brldgc ' '

[t-is not necessary to COllSidel’ the proicctloh of the br1dgc plera since {hcre is 1o e\cavanon_
W orks there. '

2) Pasar Barn Barragc

As alrcady menuomd in Section 5.1, the rdlab:lltatlon work of the Pasar Baru barrage mll be

- implemented by the Project Type Sector Loan of OECF as a part of shost-term flood control

program. . Accordingly the rchabnhhﬂon works of the barrage is not included in thc

.. objective of the Study.

5.4.4 Proposcd Pro;ect Wo: ks

lhc major ﬁ.qumd project works in the urgent ﬂood control project (Ist stage project) for the
priority projects are as follows (in detail refer to ANNEX 8):

“Work Item Unit Quantity

1. Land Aquisition and Compensation

Land aquisilio:l : ' _ ha 45.3
House S nos. 460

2. Channel Improvement (L=15.0 km)

Preparatory ' o ' s i
Excavation and dredging m’ 825,000
Embankment: m’ 913,000
Low water chanuel revetment S : m} o 8,400
Drop structure . - - nos. 0
~ Construction of ncw dramage structure . nos. _ 3
Improvement of existing drainage siructure .~ nos. 2
Reconstruction of bridge © nes. 0

The number of houses to be expropriated were counted by using the topographic maps with a
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‘sealo of 1:5,000 prepared by the Study Team i in }996 The number might include not only

himan habitatiosi but also warchouse, livestock house and so on, since it is impossible to

. distinguish the type of house by the maps. Accordingly, it is necessary to investigate and
classify those houses in the proceeding detailed design stage. '

5.5 Preliminary Siody on Ciliwung Fleoedway Route
3.5.1 | -Inlroducliou
The location of Clhmmg lloodway was once proposcd in the master plan bascd on' the

topographic map with the scale of 1:25,000 that was the only available map in that slagc
The map was thc one iSSLlCd in 1989 based on the acrial photographs taken i in 1981/ 1982 '

Since the informalion'of the m‘ap was rather old, and lhe‘inforn_lalion on thc‘map was n_ot :

much detailed, alternative study on the location of Ciliwung Floodway in this feasibility

- study stage has been conducted based on the above-mentioned topographlc map. and aenal =

photographs with a scale of | 5,000 laken in May, 1996

The alternative sludy has been conductcd with two stagés: an altemative study on the general

‘location of Ciliwung Floodway and a study on the rather detailed location of the inlet 'md -

oullet facmhcs

Detailed route study is conducted in succeeding section 4.4 based on the results ‘of the
topographic survey of the floodway area that has been conducted in-this feasibility study
stage. .

5.5.2  Alternative Study on General Location
(1) Conccivable Route

As a general rule, it is desirable that the Ciliwung Floodway be an open ‘channel floodway
which connects the Ciliwung and the Cisadane rivers with the shortest route.  However, it is
incvitable that the Ciliwung floodway becomes a tunnel floodway fo avoid the serious land
acquisition problem in the denscly populated area of Bogor city. The sowthen part of the
Bogor city is (he only area to satisfy the conditions for construction of floodway tunnel such
as:;

- enough ovcrburdcn depth; and .
- short distance bct\\cen the Cihmmg and the C:sadanc rivers.

Conceivable alternative routes of lhe proposed Ciliwung Floodway arc shown in I igure 5.29.
Alt.l is the shortest routc_ from the Ciliwung to the Cisadane rivers. AlL.2 connects the
Ciliwung and Cisadane rivers through the Cipaku river, small right tributary of the Cisadane
river. :

~n dox_\-‘nslream reaches of the Alt.l,‘lhc floodway must be constructed by open ¢hannel -
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because of shortage of relative height between the elevation of the Ciliwung river bed and the
 terrace on which the cily arca of Bogor is located. Construction of the floodway with apen -
channel may cause not only scrious land aquisition problem but also interruption problemn of
north-south traftic and canals in the center of city arca.  Accordingly construction of the
ﬂoodway with epen channel in this stretch is considered practically impossible. -

’ lov»ards the upstream reachcs of the Alt.2, the distance betwccn the C1lmung and Cisadanc
_nvcrs increases. - Besides the' improvement length: of the Cipaku river increases. _
;Accordmgly the upstream area of the Alt.2 is not consldcrcd for the conceivable route of th{, _

- - floodway.

" :(2) Comparative Study |
o a)' ‘Land Use R | - S

:Accordmg to the acrial photographs wnth a scale of 1:5,000 laken in May 1996, lhe arca along
alternative routes has already been urbanized mainly as residential arca with one and/or two
stories houses.  The extent of urbanization is almosl lhc same between the arcas along two -
altcmatwe ﬂoodway routes. : :

“The land use condition in the topographic map with a scale of 1:25,000 is quite d:ﬂerent trom
that of the present, since the map was prepared based on the aerial photographs taken in
1981/1982. " The lang use condition in some Bogor city map on the matket is also difterent
from that of present, :

(b) Gcneral l;oilgiludinal Profite

General longttudmal proﬁics along the mo afiernative routes ate prepand as shown in Figure
_ 5 30, by usmg 12.5m pltch contour line on the topographic map with a scale of 1:25,000.

The overburden depth along the Ah.l is around 30 m, even though relatively low elcvotion
portion near a small river exists in the middle of the route.  On the other hand, the
overburden depth along the Alt.2 is around 20 m.  ‘The average gradient of bo!h alternatives
- from the C:hwung to Cisadane rivers is appromnalcly =1/ 100

(c) Seiecuon of Ophmum Route : -

I cons:derauon of the followmg aspects, the All lis adopted as’ the optimum Noodway
- route: :

: Aitl ' AR
- total floodway lenglh is short (approx;malcly 1 ki) : :
- no serious land acquisition problem may be causod because of its short open channel '
stretch; and :
- this route has smooth bifurcation alignment from the Ciliwung river and has smooth -
confluence alignment with the Cisadane river.
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- - total floodway lengthi is long (apprommately 1.5 km);

- the Cipaku river which forms downstream reaches of the floodway is a very small river,
‘with the basin arca of only about 6 km?, and accordingly overall widening and

straightening of the river are required; :

- the river-bed of the Cipaku river consists of rock al location and accordingly lhcrc will bc
-~ difficulties in excavation work even for open channel; and

- land aquisition prablem may. be caused because many houses are cmstmg atong thc

S Clpaku river, - :

5;5.3 'Study on Location of Inlet and Ou(lei Facilitics

Here lhe discussion o the locations of m!ct and outlet fac:lmes are presenlcd hen,under a

The details are discussed in ANNhX 8 (DeSign and Cost Lsumatc)
(1) _L‘ocation of Inlet Facilities
For selection of inlet 'facillit'ics locatioln, the follllowin'g criteria have been considered:

1. . the location of fi xed weir to keep the water~levcl of the Clllwung river at ccrlam level
before diversion of flood should be considered, - :

2. accordingly the longitudinal stoe of the river-bed of the Clhmmg river should be rather
geatle one.. Too much steep slope causes much more height of fixed weir,

3. location of temporary diversion channel of the Ciliwung river during the construcuon

work, should be taken into con&deratzon to avoid human resettlement as much as

possible,

4. the land on the left side of the Clhwung river should be as high as p0551ble to have
enough overburden depth above the unmel and to avmd human nseulcmenl as much as
possible, :

5. the location of access road for tunnel construction works should be laken into
consideration to avoid human resettlement as much as possitle,

6. the alignment of the Ciliwung river to the tunniel should be a smooth one to lcad nuch
part of flood discharge of the Ciliwung river to the Cisadane river,

7. the river width should be as uniform as possible around the inlet.

The river-bed of the Ciliwung river has a rathcr sharp natural drop jUSt downslrgam of 1hc
proposed site.  Accordiogly the mIet facnhlles should be localed upstream of the drop,

In the reaches upstream of the brid‘ge over the Ciliwung river, the left side land has rather -

gentle side slope to the low water channel and may houses are located on the slope close to

the lowr water channel. Accordmgiy the inlet facnhlles shiould be located downstreain of the. -

bridge site.

'l’é’mporéxry diversion channel of the Ciliwung river should be constructed on the right side of
the river in due consideration of the present situation,  Accordingly the location of the inlet
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"Iacmucs should be the place where the houses are not many oh the rlg,hl side of the river.

The presently proposcd site is the better piacc than other sites to satisfy the condition.

The prcscntly proposed site is better than the other Iocatlons to satisfy the conditions for an
access road for construction works. :

(2) - Location of O_utlet Fa‘cili_tics _

For selection of outlet facilities location, the following criteria have been considered: -

1. “the Cillwung Floodway should _[011] the (‘lsadane river wnh a smooth’ alignment,

2. human resettlement for the construction of ﬂoodway should be as less as possible, - _

3. the location of access road for floodway construction works should be taken  into
consideration to avaid human resettlement as much as possible, '

4. - the river width of the Cisadane river should be as uniform as possnble for smooth flow of

~sediment in.

The presently proposed site is the only place for the Ciliwung Flood_way 1o join the Cisadane
river with a smooth alignment. '

~ Some houses are located rather close to the low water channel in the reaches downsiream of

prcsently prop_oscd site.

Grave yard aud military f‘}Clllllcs are located on thie right 31dc of the river in further
downsfream reaches, and (,lhmmg Floodway should avoid to pass undemeath these facilitics.

The river width of the Ciliwung river has rather uniform river width oear the presently
proposed site for the outlct

5.6 Non-structural M_oasur‘cs |
5.6.1 General
(1) Flood Risk Map

Low-lying area of DKl Jakarta has been suffering from habitual mundauon for many decades.
In oxder to cope wnh this, the Ministry of Pubtic Works has beein 1mp1c~mcmmg various flood

" control and dramage projects in the area.

‘But 1he 1mplemcmahon of the ﬂood comrol and dramagc master plan in the arca still needs

much’ fund and time to be’ complctcd -And since the area is {indamentally located in the

flood plain, even after completion of those flood control and drainage projects in line with the . -

master plan, the arca will be still subject to flooding.  The causes may be failure of facilitics,
failure of operauon of facilities, limitation of design scale, human activitics against {lood
control and drainage facilities such as garbage dumping to river area or illegal structure
construction in river arca and others, abnormal high tide, other abnornal natural phcnomcna
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Diie 1o these reasons, non-steuctural measures for flood damage mitigation is inevitable in
addition to structural measures. ~ Flood risk map in low-lying arca of DKI Jakarla is thus
prepared as one of such non-structural measures.

(2)  Flood Warning Systun:

- Since the flood of the Clh\wng rwcr isto be diverted to the Cisadane river, ll is neCCSSar) to

: unprovc ‘the Cisadane river.in its downstream reaches where the cariying capacily is not
eriough for the design discharge. But in addition to the river 1mprovement of the Cisadanc
river, establishment of flood warning system for the Cisadanc river is also required. As

- observed in the flood in Janwary 1996, the river flow of the Cisadane river in Bogor ¢ity was

-~ just in a normal situation on the day when the big flood of the Ciliwung river attacked Bogor .
¢city and DKI Jakaria. Accordmgly a flood warning system for the Cisadane river is.
mduspcnsab]c for the projects.

5.6.2 Flood Risk Map -
(l) General

Flood risk- map is prepared fo the cond:tmn lhal mundahon would occur when failure of (I:I\c _ .
happens and the failure of dike may occut at any place in thc objcchve reachcs of the uver - &
durmg a flood of desrgn discharge hydr{)graph

{2) Ohjcctivc Area

The objective area of flood risk map covers the arca of 'dmmslr;am basin of the Cengkareng :

Floodway, the Ciliwung, the Western Banjir Canal, the Cipinang, the Sunter, ‘the Jaukmmal

the Buaran, and the Cakung rivers. The area is about 500 ki’ wide. '

(3) Flood Risk Map

The prepared flood risk map is shown in the MAIN REPORT (Feasibility Study).

5.6.3 * Flood Warning System -

(1) Present Situation of River Usc s S : 7 I S ' §§,

The prcsent situation of river use of the C:sadane river in the' reaches downslream ‘of thc o
ouilet site of the (,lllwung ﬂoodway is as follows

(@) Just 'downslream sile

‘The area is in the city of Bogor and the river is used for washing, playing and fishing. In the
~ reaches just upstream of Empang barrage, river is used for inland fishery, sand mining, and
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watet intake by .Empang barrage.

) In the middle reaches

‘The area is outside of Bogor cily and the Cisadane river forms a very deep valley. - The river
is used for sand mining at places and partly for upland cropping.'

< Inthe reachcs just upstream of Pasar Baru Barrage, the area is lecated in T angcrang city. -

The river water level is kept high by lhc Pasar Baru Barrage and the urban area is just close to ;
the river water burface : ' - '

(c) in the downstreani reaches ( to the river-mouth)

* In the reaches just downstream of Pasar Baru barrage, river water in dry season is very little

since the river water is taken for irrigation purpose by the barrage. ~ Since there exists only

-one bridge in the reaches, many ferry facilities are found. In the reaches near the csluar}, '

water transportation and sand mmmg are found.

(2) Flood Propagatlon

From lhc outlet site of the Cllnwng ﬂoodway to lhe site of Pasar Baiu barrage, the river

leng(h is about 85 km. Accordingly the: propagation time of flood from the outlet of the

‘Ciliwung floodway to the Pasar Baru batrage site is estimated fo be about 8 hours.  The

Cisadane river in the reaches forms a very decp valley and the flood pcak in the upsircam

_‘reaches decreases so l'llllCh

.Axcording,ly, by the diversion of flood of the Ciliwung river to the Cisadane river, the river

water level of the Cisadane river will rise tapidly in the reaches just downstream of the outlet
site, but it will not rise so rapldly in the middle and downstream reaches of the Cisadane river.

In the middle reaches of the Cisadane river, many tributarics join the Cisadane river.
Accordingly for the proper operation of the Pasar Baru barcage, the information on flood not
only about the flood from the Ciliwung floodway, but also about floods from the many
tributariés are needed.

{3) Basic Concept of Flood Warning System

Basic concept of flood warning systeim for the: Cisadane river is that information on Nood

-diversion from the Ciliwung river to the Clsadam tiver should be conveyed to the society of

the riverine area along the Cisadane river before the flood reaches the objective arca.  And
the monitoring system for flood of the Clllwung and Cisadane rivers should be est'ibhshcd Ior
that purpose. :

(4) Flood Warning System
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()" ‘Monitoring Site
The following should be thc.monitoring sites for flood warning:

1) inlet site of the Ciliwung floodway (Katulampa barrage as suppiemenlar} qntc)
2) - outlet site of the Ciliwung floodway

3)  Empang barrage _

- 4) " Serpong water-level gauging stauon

- 5) - Pasar Baru barrage

6)  Depok ‘

- 7) Manggarai

(b) - Facilities and Functions .

1} Inlet site - fadio communication for downstream siles
2) Cutlet site * '+ radio communication for upstream and dowiistream sites -
- _ : warning to the riverine area by sirens - S
3) Empang barrage  :radio communication for upslream and downs{redm sites

: ~ warning to the rivering area by sirens '
4) Serpong site : telemetering for downstream sites
S) Pasar Baru barrage : radio communication with upstream sites

' warning to the riverine area by siren car

(c) -Netx;;ork S)fsiéaﬂ

‘The propased network syglem for flood warning and reporting is sho’ﬁn in Iigure 5.3.1. :

5.7 P_reliminaw DCSiéli of_Cisadaﬁe_ River fon;an Stage Project .

(1y General o

The prcliminarf design of the Cisédané .river for the urgent ﬂéod control project (aé Ist slégc’
project) is alrcady presented with a design scale of 25-year (Q=1,500 mYs) as shown in

section 5.4.

lere, the preliminary design of the Cisadane river is prcscnléd_ for the succwd'ing works for
(he Master Plan with a design scale of 50-year (Q=1,900 ms) (as 2nd stage project). ‘The

objective reaches are from 1.8 km to 20.1 km, Judging from the present cartying capacity,
river improvement works i is ot rxqmred in the reaches from 20.1 kin to Pasar Baru Barrage

(21.3 km).

2) RIH‘I lmprovcment

The dcsngn critetia to be applicd is basically the same wxlh lhat for the urgent flood control
© (1st stage project).  Accordingly, there is no change of the design river width and the design

high water level in the objective reaches of the urgent flood control project (1.8 km - 16.8
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-~ km). “The major additional work items for upgrading from 25-year (o 50-year arc as follows:

- widening of low water channel in the reaches from 4.3 km to 10.8 kiy; and
- - new embankment along new objective reaches from 16.8 km to 20.1 ki

The proposed alignment, the design longitudinal profile, the design cross sections and the
related tables are compited in VOLUME VI (SUPPLEMENTAL STUDY). .

' (3)° Proposcd Project Works

" The major required project works for‘thé Master Plan are as fofllbws:

: :A(icli'iioﬁal Works from 25-)'ea'r to 50-year Design Scale -

- Work ltem R ' Unit Quantity |

1. Land Aquisition and Compensation -

-lﬁnd.aq“isilion o ' : ha 3.4
~ House : ' nos. 60

2. Channel Improvement (1.=18.3 km)

Preparatory . - Is |
Excavation and dredging m’ 1,271,000
Embankmient '’ 98,000
" Low water channel revetment m’ 0
Drop structure ' nos. 0
Construction of new drainage s ructure nos. 0
Improvement of existing drainage structure nos. G
Reconstruction of bridge : 1nos. 0
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. Project Works from Present Condition to 50-year Design Scale

Work ftem

Reconstruction of bridge

U

Unit Quantity
Land Aquisition and Compensation
' Land aquisition " ha 48.7
House nos. 520
‘Chaniel Improvement
Preparatory 1s T
Excavation and dredging m’ 2,096,000
Embankment o - 1,011,000°
Low water channe! revetment “m? 8,400
Drop structure _ nos.
~ Construction of new drainage stracture - nos.
Improvement of existing drainage structure nos,
o nos.

3
2.
0
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6 ' RECOMMENDATIONS

In view of the serious dircet and indirect damages and confusion due to the big flooding in
Jannary and February 1996 in DKI Jakarta, it is proposed that the urgcnt flood contiol project

' bc lmplemenled very soon as an urgent scheme.

The following recommendations on the flood control master plan and the feasxb:hty study are

also proposcd
6.1 Master Plan

(1) Eastern Banjir Canal

In the present study on the flood control. master plan-ﬁxJABOT;\BEK- area, construction of

¢ the Easlem Banjir Canal is proposed as the flood contro! measure for the castern part of DKI
. Jakarta.  But the plan needs huge amount of land acquisition cost even though the plan
* claims the least cost among other alternatives plans. Accordingly it seems that the

prr.parallon of such huge amount of land valllSﬂlOIl cost would be very difticult.

' But accordmg to !hc information on PANTURA DKI Jakarta (rcclamatlon plan along the

north coast of Jakarta), they are planning to utilize the Eastern Banjir Canal as the waterway
and Roro harbor for the Marunda industrial area with the minimum width of 200m of the
Fastern Banjir Canal for the downslream reaches.

if a joint plannmg and nnplemenlanon with PANTURA DKI Jakarta is r;alm,d for
constriction of the Bastern Banjir Canal, land acquisition and implementation costs for ils
downstream reaches — will be grcaﬁy decreased for the government. In this case, the

- construction of the Eastém Banjir Canat would be much more realistic.

Regardmg lhe upsmdm reaches of lhe Eastern Banjlr C'mal in order to reduce the land
acquisition cost, it is conceivable to make a plan to utilize the space over the Fastern Banjir

‘Canal as housing area or an objeclive arca for city redevelopment project.  This can be

conducted by joint project with private sector.

Accordingly it is recommended that-joint planning with PANTURA DKI Jakarta or other
private scctors be conducted in early stage for construction of the Eastern Banjir Canal, since
the flood control in the eastern part of DKI Jakarta is socially and urgently needed together

- with the flood controf of the eastern part of DK1 Jakarta.

2 Ol)éri\ﬁorl Rulé of Barrage.

Pasar Baru barragc across the Cisadane river has 10 gates.  This barrage was constructed for

“jrrigation purpose but due to ils deterioration, some gates does not function properly. ~ It is

estimated that one reason of the deterioration is the rusting caused by biased usage of specitic -
gales.” '
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" Accordingly, it is recommended that the operation rule be reconsidered so as to operate all the
gate evenly.  This recommendation might be applied to Bekasi and Cikarang barrages.

(3} Present River Area

The middle reaches of the rivers in Jabotabek area are basically located in the deep valley.
Auwd accordingly the arca is not inchided in the area to be protected from flooding in due

consideration of the retarding eﬁecl to the downslrcam reaches and small bencficiary area due .
© toits mpographlcal snuat:on : -

" But in some m’crb, many people are alrcady lwmg in the river arca even though the arca is

not delmeated as the river arca oftu:lally

- Technically, the pcople in thosc'area should be retocated afler ofiicial delineation of the river
area is announced to the public. - But for the time being, it does not seem to be possible to
relocate ‘the people so soon. * Accordingly. the delineation of the river arca should be
implemented first,  And then the public announcement should be made that the area is the
river area.  And then the possibility of flooding to ‘certain elevation to certain amount of
(hschargc of the river with the occurrencc possnblhty should be almounced o lhc pubhc

At the same time, the cﬂecuvc ﬂood forecastmg and warning syslem should be cstabhshed SO

that people can evacuate safely with their properties in the houses. Flood warning should be -

made by using plural measures including TV.
()  Fulure River Arca

After the finalization of flood control mas&:r plan in Jabotabek area by the authorized
agencies, the area to be the river area in future in accordance with the mastet plan flood

control, should be delineated and certain land use regulation should be conducted so ﬂnt l'md _

acquisition in future should not hinder the nnplcmcnlatlon of the project. -

(5) Bridge

PPast looding on Janvary 6 to 8 in 1996 revealed that some bridges form a bottle neck to flood

ftow and sonie bridge do not seem to have chough freeboard.  The girder level of bridge or
that of aqueduct do no seem to have cnough high elevation. This situation should’ be
examined soon and proper action should be taken. ' '

(0) Garbage Issue
Garbage issue of rivers in Jabotabek area especially in DK1 Jakarta has already reached to the

level not to be overlooked anymore. Garbage dumped Io lhe river flow causes so bad smeli
and dctenoratcs thc amcmty of rivers so much.

Garbage dumped to lhe river is, not only the problem of environment, but also the problem of

flood control, as already clearly shown in the recent flood on Januvary 6 1o 8, 1996, being
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- serious obstac!c to flaod flow. DBut construction ot garbage screenin the ‘midst ol rivers at

cerlain place to: protect: the downstream rt,aches may become a serious problcm to the
upstream reaches.

Periodicat removal of garbage in rivers during low flow season should be conducted. This
activity would contribute to climination of garbage problem during flood. '

- (T)- Preservation of Situ-Situ ‘

" Lakes 'md ponds in the Jabo!abﬂk area so-called Situ-silu in the local dialect, as dlscmsul in
i - the sub-section 4.4.2, play an imporiant role for flood ra,tentlon Situ-situ have, not only the -
. function of flood relention, but also the funchon of water resources conservation .as
- infiltration place in the basin. . Besides the Situ-situ also plays an role of glvmg amenily to

the sociely as recreation place and an role to preserve the fauna and ﬂom in the basin. This

“has an important significance from the wcwpoml of environment. -

' (8) Regulatlon of Land l)evc!opmcm

So many and wnde arcas in Jabotabek arca arc reccntly mtenswcly dcxelopcd as mduslnal

commercial, resort, and residential area, without approptiate 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 tesources causmg deficit of water resources
in the basin or salt water intrusion in groundwater. - '

To avoid lhose situation; certain: lcgtslalmn should be enacted so-that fand: dcvclopmcnl
shiould accompany the construction of appropriate flood retention facilitics such as flood
retention poud and the raiofall mﬁllrauon facilitics such as infiltration pavement and the like.

(9) Small Scale Improvcment ofl K P.N. (‘omple\ Along Pesanggrahan River

Hoods have been caused by river water ﬂown into the area over lhc existing concrete wall

‘along the left bank of the Pesanggrahan river as well as local rainwater on the area. It can be

suggcs!cd that the following measures be taken for improvement of the present siluation:

- lmprovement and extension of the existing concrete wall (left bank only),

- Improvement of local dramage channcl in the area and replacemenl of the cxlslmg
dramagc pump

The locauon of the area is mdlcaled as in [‘lgure 3 6.

"(10) Rehabilitation of the Ctdurlan and the Clmancem i Rwels

‘The river unprovemcnt of lhe Cidurian and the Clmanceurl rivers are snmtcd in rather low
priority since the cconomic internal rate of returns are small,  But the present situation of the
rivers are that flooding in downstream arcas occurs almost every year because some portion
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of the present flood embankment of the rivers in the downstream reaches are breached and

' flood water casily overtaps there and inundates in the hinterland.
6.2 Feasibility Study

(1) Reslriction of Development atong the Western Banjir Canal

River 1mprovcmenl of the Western Banjlr Canal has been proved to be mdlspcnsablc for .
flood control of DK Jakarta through the floods in 1996. And it has been also proved that
the downstream reaches 1mprovunent has an 1mportam role for the river 1mprovement of the-

: \\hole reaches.

However; as can be seen: along’ the downsmam reaches of the WBC,' it is pmcucail}
"unpossuble to implement the present Detailed Design of the WBC conducted in 1987 by
“West Jakarta Flood Control System Project (Ii1)” as it is because of lhc on-going blg scale
residential dev elopmcnt projects within the proposcd alignment.

Accordingly, it is absolutely ncccssary to regulate the development strictlly: within the

proposed alignment of present feasibility sludy not {o repeat this kind of situation again..
(2) Coordination mlh KAPUKNA(-

Rechmahon of Ihe north coasl of the JABOTABF]\ area mcludmg ihe area near the esiuar)
of the Cisadane river is planned by KAPUKNAGA project.  Even though the esiuary area is
not included for reclamation by the project, downstrcam reaches of the Cisadane river has a

close relationship with the pm;cct since thc dev etopment of the coastal area is mcludcd n thu
project. ;

As virgent Nlood control project, the project includes a plan to construct the entbankment
along the downstream reaches of the Cisadane river. (But the downstreant end of the
embankment is planned not in consideration of the reclamation plan since the detailed design
of the development is not available yet. Accordingly the coordination with KAPUKNAGA
project for this aspect will be needed for further step of the project.

(3) Construction of Embankment

- Far construction of embankment of the Western Banjir Canal, ¢ven tho'ugh the embankihent
is planned to be prowded with revetiment works or pavement on the crown in order that the
embankment ‘would not collapsc totally even overtoppmg oceurs for floods over the design
scale, it is still important to pay attention so lhat no forelgn body would not be included in lhe
embankment during the construction slage
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“Table 2.1 . PREVIOUS STUDIES CONCERNING FL.OOD CON'TR_OIQ $1y3!

"~ | Ne. : Data Name - | Dateof lssue Publishing Body
| 1|Djakarta Flood Control Preliminary Survey 1970 6INEDECO, DGWRD
{and Recomnicndations .
2Jakasta Drainage and Flood Control Pro_;cct 1972| 10|NEDECO, DGWRD
First Progress Report .
3|¥akarta Drainage and Fiood Control Project, ¢ 1973] 2|NEDECO, DGWRD
Sceond Progress Report -
" 4|Jakarta Drainage and Flood (‘outrol Pro;cct C - 1973] SINEDECQ, DGWRD»
Third Progress Report ‘ o '
$lJakarta Drainage and Flood Control ijcct ‘ 19731 12 NEDECO DGWRD
| [Pourth Progress Report ' 1 :
- 6] Master Plan for Drainage and Flood Control _‘ 1973] 12 NEDECO, DGWRD
+ of Jakatta, Main Report - ' ' ‘ - L
. 7lJakarta Drainage and Flood Control Pro;cct - 1974 4|NEDECO, DGWRD . .
___|Finh Progress Report ' B _ o
. 8lJakaria Drainage and Flood Control Pro_]uct, - 1974! 8INEDECO, DGWRD

Explanatory Notc on the Design of the
Eastern Banjir Canal (Annex Il to Sl\th
Progress Report) - o

i 9Pakarta Drainage and Flood Conlml Project | 1974] 12INEDECO, DGWRD
_ |Phase I, First Progress Report L o
_Y0)Jakarta Diainage and Flood Control ijec! 1975}, ANEDECO, DGWRD

Phasc I}, Second Progress Report ' - ' .' 3
L H|}akarta Drainage and Flood Control Project, . 1975] 6|NEDECO, DGWRD
Annex X1V, Final Report Phase I, R
Hydrometric Program 1975-1980 _ - -
12{Jakarta Drainage and Flaod Conttrol Pro;ect 1975} 8{NEDECO, DGWRD
Phasc I, Vhird Progress Report _ T 1 :
- 13{Jakarta Drainage and Flood Control Project, 1975 11|NEDECO, DGWRD

" |Annex 1V, Final Report Phase I,
[Bxplanatory Note on the Design of the
“[Rehabilitation Works for the Clh\\ung Drain
and Guiung Sahari Drain

14| Design Flood for the T.B.S Flood Diversion 1976

1|Perum Otorita Jatiluhwic
Canal in Bekasi : Direktorat Pengairan Proyck
L : |Trigasi Jatiluhur
15}Jakarta Drainage and Flood Control Project - 1976] 3NEDECO, DGWRD
Phase 1i, Forth Progress Report ' R :
16{}akarta Drainage and Flood Control Project, 1976 10]NEDECO, DGWRD

‘|Advisory Note on Spoil Dmposql mcludmg
Maintenanice Scheine

| 17]3akanta Drainage and Fiood Control Project, | - - 1976] 11[NEDECO, DGWRD '
© tAmnex X[, Final Report Phase 11, : N :
Explanatory Note on the Design of the |
Cipinang, Sunter and Buaran Rivers

NEDECO, DGWRD

(=)

- 18|Jakarta Drainage and Flood Control Project 1977
Phase 11, Supplement to Final Report of '
Phase 11 and Fifth Progress Report

T



Table 2.1

- PREVIOUS STUDHES CONCERNING FLOOD CONTROL (2/7) _

Ne. Data Name Date of Issue Publishing Body
19{fatifuhur Irrigation Extension Project, 1978 3{Perum Qtorita Jatiluhur,
__|Construction Drawings Dircctorate of Irrigation
201 Prosida, Design Drainage Project Up-dated 1978] 6]Sir William Halcrow &
Feasibility Report, Volume 7, Cisadane Sub- Partncrs Consulting Engincers,
Project DGWRD
21|Cisadanc-Jakarta-Cibcet Water Resources 1979 ¥|Coyne ct Bellier, Consulting -
- |Development Plan, Main Repoit Engincers, DGWRD
22|Cengkareng D_rain_Sys(cm Study, Final 1980 - 7INEDECO, BGWRD
. |Report, Annex 1AIBIC,ID 3 :
23|Cisadane-Jakada-Cibéct Water Resourees - 1980} 10]Coyne et Bellier, Consulting -
Development Plan Complementary Report, | Engincers, DGWRD .
Annex-D Flood Control of Rivers Cros<mg ' ' ' T
Ja}nrh Damping Reservoir
- 24| Cengkareng Drain Systcm Study, Final 19811 4INEDECO, DGWRD
- |Report ' o '
25|Technical Noté on anl Design, Angkc Rncr 1981| 11|NEDECO, DGWRD
Located Upstream of its Confluence with the i R :
. |Cengkareng Floodway : - ’ S
26| Technical Notc on Final Design, 1981 11INEDECO, DGWRD
~ |Pesanggrahan River Upstream of its S A ' :
Conflucice with the Cengkareng Floodway
27} Technical Note on Final Design, Angke 1981] 12|NEDECO, DGWRD
Drain and Banjir Canal .
28| Project Proposal for West Jakarta Flood 1982 2|NEDECO, DGWRD
Control System : . L _
29) Technical Note on Final Dumgn Ccnghrcng 1982|¢ 3INEDECO, DGWRD -
Weir i - S
30[Technical Note on l*mal Dcsagns of Thru, 19820 4|NEDECO, DGWRD
Traftic Bridges across the Cengkareng ' o '
Floodway : :
31| Preparation of the Project Aid Proposal of 1982y  |intcrnational Engincering
West Jakada Flood Control System Consultants Association
_ |{apanese) s (IECA) -
32|Study dai Perencanaan, Tckmc Pengatumn 1983] 8 Tncon Ja)a PT, DGWRI)
Sungai Wilayah Ciliwung Huly, hm! _ ’
| . |Report ' o
 331Standing Operation: Proccdurc Musim Hll_]‘c'm 19841~ 1DGWRD
_l1983-1934 - e L T
| 34 Pekerjaan Perencanaan Ddall Duslgn - 1985 . 7|Persero P.T. Indra Karya
1 |Pekerjaan Sipil Dan Mckanik Pintu Air ~ |Consulting Engincers,
| |Waduk Depok, Design Report DGWRD
35|Cisadane River Basin Development 1985] 11|Indec & Associaters Lid.
Feasibitity Study Stage 1: Prcfcaelblhly Lavatin Iemationat Inc,
‘ \"o!umc 4, Dams . [Nippon Koci Co. Lad,,
i - DGWRD-

&



No.

PREVIOUS STUDIES CONCERNING FLOOD CONTROL (3/7)

-Table 2.1
- Data Name | Date of Issue ' Pubtishing Body.
36{Study Report on East Jakarta Flood Control 1985] - |Tnternational Engingering |
Project “ | |Consultants Association
. (IECA)
37|Standinig Operation Procedure Musim Hujan 1985 DGWRD
- |1984-1985 ' BE
38Laporan Singkat, Pernmasalahan 1986] ~ 1{Proyck Pengendalian Banjir
- Banjir/Genangan DI DKI: Jakarta Tel. 26—27 "1 [Hakarla Raya-
. |Jan. Dan 29 ] -
39 Pekerjaan Delail Design Waduk Depok 1986} 2}Persero P.T. Iindra Karva
© | Tahap H Volume 1, Lapor’m Utama Consulting I‘ngmau
L : - IDGWRD
40 Wc:,l .lahlt'{ I’lood Control S},slcm Préjéct, 1986] 6|Nikken Con_sultanls, INC. and
Design Report, Vol. 1, Summary’Scmcc others, DGWRD ¢
Report for D/D Stage 2l L
41|Cisadanc River Basin Development - 1986] 8]Indec & Associaters Ltd.
Feasibitity Study, Vol. 2 Hydrology, Final Lavalin International Inc.
Prefcasiblhty chon : * |Nippon Kom Co. Ltd
: L _ : |DGWRD
- 4 Design Criteria for Review of Detailed 1986] 12|Nikken Consultants, INC,
- {Engincering Design for Grogot Sekrclaris | li.a.w. Nippon Koci Co., Ltd.
. {ntereeptor on West Jakarta Flood Control " |and othiers, DGWRD
System Project : - .
- 43|Field Re¢onnaissance Survey for Pn,hmmm) 1986} - |Intenrational Enginecting -
- |Study on Jabotabek Area Flood Control Plan - {Consuliants Association
and Jakarta Sewerage, Sanitation and [IECA)
Drainage Proy:ut (hpancsc) '
44 Pmlmmml)’ Study on East J"ik‘\ﬂ"l. F Iood “1986] | Ministry of Construction and
© |Control System (Japancse) Inteinational Engincering
ci Consultants Assoctation
S . 1 J(ECA) .
45tFicki Reconnaissance Survey for Preliminary 1986 International bngmecrmg
Study on Jabotabek Arca Flood Contro! Plan Consultants Association
- . . - (IECA)
46]Standing Operation Procedure Musim Hujan 1986 |DGWRD
|1985-1986 | -
47|West Jakarta Flood Contmi S) stem Pro;ccl 1987 :2|Nikkean Consultants, INC. and
F (Grogol_Sckrctans Interceptor Works) : others, DGWRD
Design Repost Vol. 1, Summary Scrvice: '
o chort for Ruuew of Detailed Engmcmng
~|Design . L e .
48| Cisddane River Basin Development 1987] 9jIndec & Associaters Ltd.
" |Feasibility Study Volume 1, Main Report, - |Lavatin International lnc.
Final Feasibilily Repoit Nippon Koei Co. L4d.,
DGWRD

T.3



Table 2:1

'PREVIQUS STUDIES CONCERNING FLOOD CONTROL (4/7)

No. Drata Name Date of Issuc Publishing Body
- 49[Standing Operation Procedure Musim Hujan 1987 - |DGWRD
- |1986-1987 ' N
50[Identifikasi Banjir dan Genangan di W:Ia}'ah 1988} 4|DGWRD
labotabek
" 51|East Jakarta Flood Control Pro_lcct Rcwcw- 1988} 8INikken Consultants, INC. and
ch_n Vol. 1, Summary others, DGWRD o
52|East Jakarta Flood Control Project, D»sagn 1989} - 2[Nikken Consultants, INC. and
- |Report I, volume I, Main ' others, DGWRD '
33| Pengukuran dan Detail Design Improvement - 1989] 3{PT. Jaya CM Manggla Pratann
. |Kali Cidurian, Kali Cimanceuri, Kali ' . |Consulting Engincers,
- |Cisadane, Kalt Cikepub dan Kali Ciasin, : DGWRD
* |Final Report
54|East Jakarta Flood Contro! Project, Design - 1989] 6|Nikken Consultants, INC. ancl
. |Report I, Volume 11, Main ‘ : others, DGWRD ‘
55]Urban Scctor Drainage and Flood Protection §989] 11{Haskoning and Rayakonsult,
_IStudy, Final Report, "Vol.1, Main Repoit o DGWRD i
" 56/ Urban Scctor Drainage and Flood Protection 1989] 11|Haskoning and Rayakonsull,
Study, Final Report, "Vol.2, Appendices : DGWRD
S$HUrban Sector Dminage and Flood Protection 1989| 11{Haskening and Ray: akonsu]l
_|Study, Final . - : : DGWRD
‘$8Pengukuran dan Basic Design Upper K. 1989 - {P.T. Yodya l\'lr)a DGWRD
Angke, K. Pesanggrahan, K. Krokut, K. -
Ciliwung, K; Cipinang, K. Sunter, K,
Buaran, K. Cakung dan K. Jatikramat '
59|East Jakarta Flood Control Project, Design - 1990] . 4 N|kkcn (‘onsultanls INC. 'md
- |Report I, Volume |, Main ' others, DGWRD :
60jRevicw of Detailed Design and Economic 1990] 10|Nikken Consultants, INC. and
Study for West Jakarta Flood Control ~ lothers, DGWRD '
System Project (111} - . . . -
61|Laporan Penyelidikan Model untuk Banjir 1990] 12|Balai Penyelidikan Sungai,
Kanal Jembatan Tol Grogol-Pluit Jakarta |- {Pusat Penelitian dan - _
B : - . 5 - {Pengembangan Peiigairan
62{The Study on Utban Drainage and Waste 1991] 3|Japan Intemational Cooperation| -
Water Disposal Project in the City of ' Agency (JICA), DGWRD
Jakarta, Summary Report (Japanese) .
63[The Study on Urban Drainage and 1991] 3 Japan lnlemahonal Coopcrahon
| Wastewater Disposal Project in the City of. | |Agency QICA); DGWRD -
 |Jakasta, Master Plan Study, Main Report N
641 West Jakarta Flood Control System Project 1991|  4lNikken Consultants; INC. and
(Sarinali Thamrin Drainage Pump) ' ' otlzéré,'_DG\VRD ' '
Compls.non Report, Volume I, Main Report { . . s
65|Major Drainags Works Component InJUDP-} . 1991] 6]Nikken Concul{anls NC. and
I, Design Reporl others, DGWRD -
- 66]Watcr Quality Control Managcmcm in 1991] 10;Beture Setame, PT Bina Kar)a

Jabotabek, A Water Data Ccmer for

abolabd\

IDGWRD

T.4
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'PREVIOUS STUDIES CONCERNING FLOOD CONTROL (5/7)
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~ Table 2.1
No. Data Nante Date of Fssue Publishing Body
67[Outline of West Jakarta Flood Control and 1991] 12[DGWRD ]
Drainage Project :
68|Perencanaan Sarana Drainasc Kota Study 19921 3|Prakarsa Mandiri Utama,
Detail Pesign Kali Krukut, Final Report, DGWRD
Volume | . _ o ,
- 69| West Jakarta Flood Control System Project: 19921 4|Nikken Consultants, INC. and
{Grogol Sckretaris Interceptor), (_omplenon others, DGWRD
Report Vol, 1, Main Report - - =
70[Studi Lanjutan Untuk ‘?ungm sungal B'igt'm - 1992 4{PT. Barunadri Enginecring © -
|Hutu Yang Berkaitan Dengan West Jakarta Consultant; DGWRD
- Il Project, Laporan Akhir ; o
- 7)|Studi Kelayakan Teknik Peadayagunaan © 19924 12{Pusat Penelitian dan
Saluran Cikarang-Bekasi-Laut Sebagai Alar : Pengembangan Pengairan,
Nawg%l Darat, Laporan Akhir (No. PD. Bandung
. [1615-HA) . .
=3 Upper Citarum Basin Urgcnt Flood Conlrol . 1993] . 2|Pacific Consultants ]
Project, Flood Plain Management Plan : International in Association and
. " . ‘ o others, DGWRD
73[Pretiminary Study Report on Comprehensive - 1993]  3{International Engincering
- IRiver Water Management Plan of Cmdqne -|Consultants Aqsoc:auml
C :Ii\mng and Other Rivers : (IECA)
T4 Preluninary Study Report o'n Comypirchensive | - 1993 3|International Engincering
River Water Management Plan of Cisadane, ’ Counsultants Association
Ciliwung and Other Rivers (Japanesc} (ICCA)
75|Evaluation for Flood Controt Project (West - 19931 * 3| Ministry of Construction and
Jakarta Flood Contro! System Préject) * |Intemational Enginceting
- - : Consultants Association
! 3 |loecay
76|Pekerjaan Konsolidasi Design Ciliwung- 1993} '3|PT Trikarsa Sarana 7 ekmndo
{Cisadane, Laporan Akhir, Voimnc 1l DGWRD
-|Laporan Utama _
- T Pckerjaan Konsolidasi Design Ciliwung- 1993 3|PT Trkarsa Sarana Teknindo,
{Cisadane, Laporan Akhir, "Vohune-l - |DGWRD '
Laporan Peaunjang ]
78| Guidelines and Criteria for Planning and 1993| 6| Canadian Intcrnational
D%lgn of River Flood Control, Volumu 1 Devclopment Agency,
N | {DGWRD _ ]
e 1 Gmdchnes and Criteria for Planning and - 1993 6{Canadian Intemational
" |Desigi of River Flood Control, Volume Il L Development Agency,
e - L . DGWRD '
80]Guidelines and Criteria for Planning and - 19931 6]Canadian International
Design of River Flood Control, Volume 111 : 1 ' |Development Agency,
' . : DGWRD ]



Table 2.1

- PREVIOUS STUDIES CONCERNING FLLOOD CONTROL (6/7)

- Publishing Body

No. Data Namg Date of Issue
$1[East Jakarta ¥lood Control Project Stage §, 1993] 12|Nikken Consultants, INC. and
-1 The Rehabilitation of Lerigation Schermcs and others, DGWRD
~ |Flood Alleviation Works Project, Review
Report Volume I, Review Study :
‘82)Perencanaan Petail Rehabititasi dan - 19941 1JCV. Imaya Consulting
" [Pengembangan Situ-Situ di Wilayah - |Engineers, DGWRD
| . [Jabotabek, Final Report (Vol. 1) : o
‘831 Jabotabek Water Resources Managenient 1994]  2iDGWRD
- |Study, Final Report, Exccutive Summary il _
5_84 Pengukuran dan Perencanaan Perbaikan 1994} - 2P, T Adhikara Mitra Cipta,
|Sungai Kali Pesanggrahan di Hulu Jalan Toll ‘ _74' DGWRD ]
‘85)Jabotabek Water Resources Management 1994] 2Jhwaco, PRV Consultants,
" |Study, Final Report Votume 1, Main Report Deteft Hydrulics, DGWRD
36{Project Aid Proposal for Conservation Works] 1994 8{DGWRD
of Situ-situ in the Jabotabek Arca
87| Data Pendukung Kescpakatan Bersama - 1994} 10{DGWRD
“lantara Dircktorat Jenderal Pengairan
- [Departen Pekerjaan Unmum dan Pemcrintah
DRI Jakarta : . Sy L ‘ : ]
38 Kr:,semkqmn Bersama 1ntara Dircktorat ‘ T 1994] DGWR'D,: DKFE Jakarla -
Jenderal Pengairan Departemen Pekerjaan - : :
Umum dan Pemcrintah Daerah Khusus
16ukota Jakarta tentang Penigendalian Banjir
dan Drainasc di Witayah Dacrah Khisus
_ pbukota Jakarta ‘ . e
89{Prosedur Operasi Lapang'm Mus:m Hu;an - 19941 |[IDGWRD
- ]1994-1995 ' L o '
90{Studi Penataan Lingkungan Kah 1995 HPT Agusta Primakarsa;
| Mookervaart, Final Report - - IDGWRD -
91|Pengembangan Pantai Utara Jakarta 1995 24PT Puncak Wawasan Indah
' B : PT Puri Fadjar Mandiri, DKI
_ : Jakarta '
92{Pcrencanaan Rehabilitasi Situ Cipondoh 1995] 2{CV Teguh Utama Consultant
i - n _ - | . IDGWRD
931 The Study on Civjung-Cidurian Intcgrated 1995] 2tJapan International Cooperation| -
Water Resources, Volume |, E\c;utno Agency (JICA), DGWRD
Summary ; ' .
94| The Study on C:ujm)g C:dunan lutcgratcd - 1995 2 Japan lntcmanonal (‘ ooperatlon P
Water Rcsources Volumc I, Mam Report__ Agency (JICA) DGWRD |
95| The Stlld) on Cm_umg Cldunan lnu,gratcd : 1995 2 Japan lntemahonal Cooperation
Water Resourccs Vo]ume lll Supponmg ' “JAgency (JICA), DG\WRD ‘
Report )
96]The Study on Culjung-CIdunan lulcg;atcd 1995] 2}Japan Intemmational Cooperation
Water Resources, Yolume 1V, Data Book 1 |Agency (HCA), DGWRD

1.6
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Table 2.1 -
- INe. ~ Data Name Date of Issue - Publishing Body
97{Inventory of Watershed in Ciliwung- 1995] 3|DGWRD
Cisadane River Basin Dev clopment Pro;ect ‘ ‘
(Indonesia
981Interim Report bagi Persiapan Studi Makro 1995 TPT. Puri Fadnr Mandiri, DKI
- [Aspek-aspek Reklamasi dan Hidrolik Proyek - Hakarta
* |Pengembangan Wilayah Pantai Ulara Jakarta
© 99[Outline of West Jakarta Flood Control . - ‘19951 11|Nikken Consultanis, INC.
- |Project and East Jakarta Flood Cdntrol - 1 e
. |Project _ " .
‘| 100/Ring Kanal untuk Mcngahsn Masalah B‘\]'lef 1995 [DGWRD .
| 1di DKI Jakarta B e _
101Debict : Pencana & Maximum Tahunan 1995 - [Divisi Pengairan Barat, Penim
- [Bendung Beet-Cikarang-Bekasi dari Th. Gtorita Jatifehur '
1977 S/D Th. 1994 ne |
102{Buku Pedoman Pelaksanaan Pengendalian 1995]  |DKI Jakasta
| . iBanjir (P3B) Priode 1993/1996 : _ )
103|Prosedur Operasi Lap'mg'm Musim Hujau © 19951 |IDGWRD
[1995-1996 - - SR
104| Penjelasan Singkat Proyck Pcngmda!nn - [Proyek Pengendalian Banjir
Banjir Jakarta Raya “DJakana Raya -
105 Pcnjchsm Masalah Banjir DI DKI Jakaria- Proyek Pengendalian Banjie -
: Jakara Raya
106 Program Eksploitasi & Pemclihara'm Salur'm : _|Perum Otorita Jatiluhur
|Induk Taram-Barat ‘ '
107|Pola Induk Tata Pengairan Dacrah Chusus - |DKI 3akarta
' Ibukota Djakarta Raya ' '




" Table3.1 CATCHMENT AREA OF RIVERS

No River Systems “Principal Point on Main Rivers/Related Rivers Area
' ' : (km?2)
1 Cidurian (cstuary) jm 803
' : Cidurian {Parigi) 596
Cidurian ;{Eé_f'ore Edil_fi ﬁér'ié_e‘ ivuh C:bemeu m) h 378
Cibeureum 218
2 |Cimanceuri ' (_J_lmanceun (estuary) S 570
570 kY - ‘|Cimanceuri (conﬂuence with Clpaseun <Balaraja‘>) 415
L Cimanceuri (conﬂuence w[tﬁéﬁhluk) o 233
? |Cipaseun - STl 18
L : é:B‘EBEéEE '(_cszﬂuence wnth Clmaluk) . 10_2
P - |Cimatuk ' R 1)
3 Cuarab (161 km2) Cirarab (estuary) 161
4 Cisadane {estuary) . R B T3 )
Cisadane {Pasar Baru w eu) 1,248
- Cié&ﬁﬂ?é’!ﬁ& ;:ifﬁﬂuenEe'_\;i_lﬁ_Clamen) N - u84'6:
~ICisadane { (before conﬁu@ﬁce wnﬁ'(wll_émen) 433
- . [Clanten 413
5 [Cengkareng Flcodway Cengkareng Floodway (Cengkareng weir) 459
‘ Cengkareng Floodway | (conﬂuence wnth Angke) 392
"+ [Mookervaart canal 61
- |Angke <including Sepak> 255
" |Angke (proposed An gke floodway sn e) 107
. IPesanggrahan <including Grogol> o 137
Pesanggrahan (confluence with Sodefan) 94
. |Pesanggrahan river (Proposed Cinere Damssite) - | 72].
B  |Grogol river (upstieem of Sodetan) = 30
6 |Western Banjir Canal | Western Banjir Canal (Karet weir) : 421
| Krukut ' 84
Ciliw) ung (Mangg_aral) T 337
Ciliwung (Proposed Depok Dam | s:te) . 251
Ciliwung (Proposed Ciliwung Floodwaysite) | 152
B Ciliwung (Proposed Ciawi Dam site) 88
7 |Proposed Eastem Proposed Eastern Banjir Canal {Estuary) 207.0 |
Cipinang {upstream of EBC) 505
Sunter (upstream of FBC) 73.1
Buaran (upsiream of EBC) N 130
Jatiksamal {bpstream of EBC) T es
Cakung (upsiféén?{ér'EBC) ) 345
: Residual basins T T 104
4 |CBL Floodway [CBL Floodway (Estuary) 915
| Bekasi (upstream of CBL Hooduay) 1 403
|Bekasi (Bekasi weir) R 1)
Bekasi river (conﬂuence of Cikeas and Ct[eun gsi) | 371
Cikeas = 0
Cilewpgst =~ B 261
Cisadang (upstream of CBL Floodway ) - T s
Cikarang (bpstream of CBL Floodway) | 230
Cilemahabang (Estuary) S 220
Residual basins = . 147
9 Olher residual basins including urban drainage area in DKI Jakarta 903
Total JABOTABEK area 6,070

T.8
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" Table3.3 PRESENT CARRYING CAPACITIES OF CHANNELS

unit : m™s

River Systems and Rivers Bankful - Freeboard

U Cidurian River Sysfem ' o
- Cidurian - _ . 200- 850 100 - 650

. 2 Cimanceuri River Systent . , S -
- Cimanceur} oo 175 - T80 100 - 625

"3 Cirarab River System | s
- Cirarab 25 - 175 20- 100

-4 Cisadane River System . :
' =+ Cisadane ‘ I 300 - 3200 : 200:- 2800

5 - Cengkareng Floodway System

- Cengkareng Floodway 75 - S00 50 - 300

- Mookervaarl Canal B 30 -.0470 0 25- 380

- Angke S - 30 - 300 0 25.- 225

- Pesanggrahan ' 30 - 250 20 - 180 -
- Grogol ' . 150 -° 400 . 100 - 300 : @

6 Western Banfjir Canal System

- Western Banjir Canal = 106G - 8060 75 - 625

- Krukut - 25 - 120 20- 175

- Ciliwung : . 200 - 1700 175 - 1450
7 Proposed Eastern Baunjir Canal Systen:

- Ii.as!eml}anjirCanal _ | - ' -
- Cipinang : 13 . 23

7- 12
- Suiter - 1 28 5-. 20
- Buaran - ' T-0290 0 1. 14
- Jatikramat ' [ 2.8, 0. 0 -
: Cakung - S 4. 112 . 6 g’
8 CBL Floodway System
- CBLFloodway . 200 - 1000 - 100 - 950
- - Bekasi S 100 - 2000 80 - 1600
- Cisadang - S 30200 20 - 150
-« Cikarang ' _ 1350 - 950 250 - 750
. Cilemahabang ' _ 100 - 275 75 - 200
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Table 4.1 'CRITERIA ON FLOOD CONTROL DESIGN SCALE IN INDONESIA

Conveyance | Project Type (for River Flood Control Project) and Initial - Final

System Total Population (for Dramagc S)slem) Phase _ Phase
River ' Lmergency Project 5 10
: New Project o : P10 25
Updating Project ' S R
- for rural and/or urban with P < 2 000, 000 25 ©O50
~ -+ {. - for urban with P > 2,000, 000 o L 25 100
.| Primary Drainage {Rural Lol 2 s
o Sysicm (Catchment Urban P < 500,000 S 5 1
“area> 500 ha) Urban 500,000 <P <2 000, 000 ‘ - 5 15
Urban P > 2,000,000 - o - 10 0 )0 25
Sccondary Dramage Rural ' N 2
System {Catchment {Urban P < 500,000 . 2 5.
‘area < 500 ha) - {Urban 500,000 < P < 2,000,000 2 ©s
o ~ {Usban P> 2,000,000 5 10
Secondary Drainage {Rural and Urban 1 2

System (Catchiment

© “area < 500 ha)
Notes:
1) Higher des:gn ﬂood standard should be appllcd if an economlc anal)sm mdtcates that it is

desirable, or if ﬂoodmg is a significant risk to human life.

2y P= Total Urban Popu!alion
3) hmergcncy Project : Eniergency Prq]ects are de\rcloped wﬂhout prc!mmmr} engineering and
~ economic l‘cas1bmly studies at sites where ﬂoodmg is excessive and- flooding problems
present a s:gmﬁcanl risk to Imman hfe :
-4) New Project : New’ Projects mcludo flood control projects where no previous flood controlf
pmjecls have been developed or wherc Emergency Projects have been dewc!oped '
5) “Updating Pro_jcct Updalmg Pro;ects include rchabnh(ahon pl’OJE.‘ClS and improvements to
existing projects. Most River Basin Development Projects arc considered to be updating
© projects.
Source : "Recommended Minitaum Return Period of Design. Flood" in Flood Control Manual,

' Volunic II, Guidelines for Planning and Survey (DGWRD, Jun. 1993)
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~Table 4.3  DESIGN SCALE AND DISCHARGE OF RIVERS IN INDONESIA

"No. Nameof Province  Catchment -Dosign  Specific: ' Return * Remarks
River ' '  Area Flood  Discharge.  Period -
 (km?) /sy - (m’fsikm’) (year)

© Cimanuk  West Java 3,006 1,440 048 . - 25

i
2 Scrang . Centeal Java - _ 937 900 0.96 25
'3 Citanduy . West Java 3,680 1,900 . 052 25
"4 War®  North Sumatra - 1,080 800 074 - 2§
© 5 Pemali C_crntral Java 1,228 1',3{)_0' “1.06 : 25
6 Cipanas ~ WestJava 220 385 LIS 25 .
.7 Solo ‘Central/East Java 3400 1,500 044 100 1
do- . do- 3,400 - 2,000 059 40 2
8§ Madiun  EastJava - 2,400 1,100 046 10° 1
C o edo- ¢ do- 2400 2300 096 40 *2
9 - Wampu-  North Sumatra 3,840 1,320 (.34 © 20
10 Arakundo Ache; L5495 1,800 033 20
11 Kring Ache "Ache o 1,775 1300 073 20
12 Brantas ~ EastJava 10,000 ~ 1,350  0.14 10 Al
' Cede- “-do- 10,060 - 1,500 0.15 50 %2
13 BahBolon NorthSumatra . 2,776 1,220 044 20
14 Walanac  SouthSulawesi . 3,190 © 2960 = 0.91 20
15 Biba South Sulawesi C 1,368 0 1,900 139 20
16 Jencbarang  South Sulawesi 7297 3,700 5.08 50
17: Ciujung =~ North Banten - 1,850 1,160 0.59 10 *i
o o-do- -do- 1,850 1,600  0.86 SO 2
18 Kwranji- - West Sumatra 213 870 4.08 25 i
“edo- 0 do- - 213 1,000 4.69 50 *2
19 AirDingin  West Sumatra 131 600 458 25 %)
: -do- - -do- 131 700 5.34 50 *2
20 Mamoyo East Java ' 290 230 079 . 20
21 Surabaya  East Java 631 370 0.59 50
~ Note © ¥ st stage and/or urgent plan

~ *2: 2nd stage and/or overall plan
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Tatle 46  OUTLINE OF PROPOSFD FLOOD CONTROL MASTER PLAN

- Design Catchment

© Objective

‘Ne .Rl\erSysl:tms Optimum o Design Desigh Piincipal
. and Altemnative Conwod Scales  Area  Discharges Couniemmeasures suctches thm)
" Objective Rivers Schemes Polnts Oea) (k) {m"s)
b § CF '§. ]
g. 2 g 5 z iz £ g
£ % : 28 E£5.£ g
1] § g R é £
>
3882838 ZEEER
I Ciduriza River System - CDR-1 . Serang Raya 25 596 650 _' X - - XX ‘_3I9 169
o . (Parigi} ) '
"2 Cimancéurt River System . CMC N Serang Raya 25 15 »o X - - X X 2 a4
o L ¢ {Balaraja) C o , I : E
"3 Cirarad River System CRB-F ; lrigation canal fro 5 147 BscOX - - XX 58 T138
L . Cissdanc (CRR-9) : : o . :
4 " Cisadane River System CSD-FtWBLC-3 Pasar Baru bamaye 50 1143 9 X - XX 2006 1146
5 Cenghareng Floadwuy Spstem CKR-) N X - XX
- Cengkareng Fooduay Eshuary w439 S0 X - 1o X TRRT
- Mocken zaet Canal Junc. with Cengkareng 3] 67 1725 0 X - . o X 60 00
~ Angke Junc. with Cengkareng -~ 100 . Fr28 150 X X = X X 50 103
- Pesanggrahan Juec. with Cengkareng KOO 137 ¥ X - ¢+ XX 132 161
- Gregol® ' Pondek Pinang banage  © 25 30 &5 PR -
6 Westera Banjir Canal System WBC-3 ! CX X XX
Western Banjir Canst Karet banage ‘10 an 30X - - X 174 00
+. Cilbwung - {Manggarat banege) [1ud] m 110 - X - XX 00 202
Endut Jure. with WBC P32 &4 135 i - - XX G - 28
T Propesed Ecstern Banfiy Consl System FBC-1-2 X X - - X
- Eastern Banjir Canal Estuary 100 107 w o - X - - X 136 00
= Cipinang - Ciplnang inlet: 25 505 35, X - -« X B3 00
~ Sunter Sunlerinlet - 25 B 165 X -+ - X 2 00
- Buanan Buaran infet 25 130 . X - - X 34 00
- Jatikamat June. with EBC 2 163 R L 32 00
- Celung June. with EBC 25 Hs &0 X - - X 1s - 08
8 CBE Flooduay Spstem CBL-} . X -~ - X X
- CBL Fioodway "Junc. with Behasi 50 (T3] WX Xl oee
- Behasi Bcllsibmase 50 359 550 X » - X X 206 M2
- Cisadang Tune, with CBL 23 135 B X - . - X 16 . 00
» Cihwraoy® Cikarang bamage 25 1113 210 e - -
= Cidemahatang? Bridge near CLA2? 2% 124 8% A e e e - -
Tots 239 1%

*: Paesen| cemying capacity > Disign discharge
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Table 4.7 DIMENSION OF LONGITUDINAL PROFILE S (8/1¢-1)

Eastern Baojir Canal

67| :

1094 : ¢ -

ol

Section Existing Ground : Design
No. Distance (Centee) = (Lefl} {Right} River Bed HWL. Dike
{km) . {m.PP) {m.PP) {m.PP} {m PP} ~ (mPP}
[NERC  0.00 0 1.43 143 1.43 .2.00 120 420
[NEBC 1.00 1,000 1.73 .73 118 3.42 142
INERC~ 2.00 2,000 733 223 2713 156 364 4.64
NERC 2,50 2,500 2.43 243 243 -1.44 376 - 4.76
NERC  3.00 3,000 2.23 223 223 1.3 3.37 187
NEBC 350 3,500 223 323 273 a2 198 198
NEBC ~ 4.00 4,000 BEKY! 233 233 KT 409 509
NEBC - 4.50 4,500 263 2.63 363 -1.00 40| 5.20
NERC 500 5,000 263 63| 2.63 089 431 $31
NEBC  5.50 5,500 2.5} 253 7353 078 4.42 XY
NEBC 600 6,000 333 253 753 .0.67 48] 583
NERBC 650 - 6500 253 253 253 0,56 161] 561
NEBC - 660 6,600 283 ARy 283 053 467
NEBC  6.70 6,700 9 2.93 2.93 0,51 169 569
NEBC  7.00 7,000 3353 353 353 044 476 576
NEBC . 7.50 7,500 3.5) 153 35) 033 487 587
NEBC ~ 8.00 2,000 353 BEEE 022 493|598
NEBC ~ 850] . 83500 " 4.03 403|403 o 509 609
NEBC 900 9,000 7353 3353 353 6000 sa20 T 6.20]
NEBC  9.50 95060 76,53 "6.53 6.53] 00 331 631
NEBC  10.00 10,000 6.53 "5.53 6.53 028 528] 628
NEBC 10.50] . 10,500 553 Tss3 - 553 oM 544 6.4
NiEBC . 11,00 11,600 683 6.53 6.53]° 06l - 561 6.6!
NEBC © 11.33 11,350 T4m 403 103 073 - 53 673
NEBC  11.50 11,500 353 453 453 0,78 5.78 6.78] -
NEBC  12.00 12,000 453 453 . 453 091 593 6.94
NEQT  12.50] 12,500 323 3 T 323 KT 611 71
NERC - 13.60] . 13,000 353 35 353 128 628 7.28
NERBC 13,30 13,500 353 35 X315 144 6.44 7.434) -
NEBC - 14.00 14,600 603 603 6.03 161 661 761
NEBC . 14.50] 14,500 413 413 413 178] 678 7.78]
NEBC 1500 15,000 423 423 A2 “1.8 6.3 754
NEBC 1550 - 15,500 553 553 553 201 AT T
NEBC _ 16.00 16,000 4.83 4383 7 483 3381 . 733] © 828
[NEBC 16.50 16,500 5.03 s.03) L B 244 744 841
NEDC  17.00 17,000 9.53 9.53 9353 761 761 8.61
NERC  17.00 17,000 053 953 983 327 827 927
NERC | 17.95 17,917 12,59 13.68 10.15 159 839 9.59
BKT 250 18,068 350 .35 T 866 463 963 10.63
~IBRT 252 18,204 23] 8.50 15.00 163 963 1068
KT 754 18,305 396 3.51 2.80] 4T 971 ot
BT 53 18355 _ 861 836 876 373 973 0.3
BT 256]°  18413 850 863 936 475 975) - 10.73]
BKT 258 18,577 .. 8N 822 825 4.82 982 " 1082
nyT - 260 18,680 1034 1370 840 . 4.86 988 1036
BRT . 263 18382 1360 14.59 - 10.50 350 900] . 1090
BET . 264 18,681 TT15.54 15.18 1544 493 9.91 ;
BKT 766 18,951[ 15.18 T15.10 1548 498 993 1098 -
BT (268 15,081 15.23 1051 15.62 302 10.02
BKT 270 19,072 11.06 .71 13.45 506 10.06 11.06
BET 272 19,782 10.47 1135 1084 310 6.0 11.10
BET 274 19,388 1740 17.24 16.89 519 1014 .14
BET 276 19487 16.69 16.26 16.09 518 10.18 SN E;
KT 278 19,584 1726 17.78 17163 5 022 11.22

T.24



* Table.4.7 ' DIMENSION OF LONGITUDINAL PROFILE $ {8/10-2)

* Eastern Banjir Canal

T.25

Section Existing Ground Désiga
No. Distance {Centse} (Lelt) {Right) River Bed - HWL Dike
{km) {m.PF) {m.PP) (mPP)  (mPP}  (mPD)
BKT - 280 19,680 16.87 18.36 1530 s36] 1036 1126
BKT 282 19,773 14.50 13.21 14.43 530 10.30 11.30
BKT 2R3 19,823 11.45 1271 11.18 320 1032] 1132 -
BKT 284 15,872 11.83 12.80 11.07 5.34 1034 1.4
BKT 286 19,957 10.27 11,12 1100l 537 1037 1137
DET 288 20,073 -10.07 “16.24 1044 TUsa T 042 T 1La2
BKT 290 20,174 T 9.56 083 10.62 546{  1046] - 11.48] .
KT 292 20,273 10.06 10.79 . 9.5% ss0|” 1650 T 11.50)
BKT 294 30,365 1064 11.00 1260 533 16353 s3]
BKT 256 20,441 1259 11.58 1432 77556 10.56 11.56
BKT 298 20,552 1502 1381 (597 "5.61 10.61 1161
BKT 300 20659 M 15.26 1682 s6s| 1065F 1165
BKT 302 20,748 1495 . 13.94 14.60 560 1069 T11.69)
| BKT 304 20,900 13.04 13.70 12,51 5.75 10.75] © 1175
IBKT 306 21,010 1145 12.50 1130 5.99]  1079] < 1L79
IBKT 308 21,112 12.56 1193 1221 583 1083 1182
IBKT 3] 21,225 12.48 13.50 12.67 588 - 1088]  11.83
BKT - 312} - 21,304 15.12 14.56 15.10 591 1091 11.91
BKT 314 21,395 16.90 1539 16.46 7595 1093 11.65
BKT 316 21,513 16.12 1287 16.12 599 1099 11.99] .
BKT 318 21,612| 15.07 1401 16.12] 603 11.03 12.03
BKT 320 21,731 TT15.80 T14.98] 16.15 608] 1108 12.08
BKT 22| 21,847 993 10.14 10.48 - 613 11.13 12.13} .
DKT 324 21,950 1020 10.58 10.76 6.17 iLi7] 1217
[BKT . 326] 22,084 967 97 9.80 622 11.22 12.22
BKT 323 22,148 9.10 41 .10 725 s 1225
BKY 330 23252 15.42 1683 15.20 7.29 129 1229
BKT 332 22,335 18 88 T 19.46] 1682 733 33 i2.33
BKT BT 248] 15.26 “17.56] 1540 7.38 11.38] 1238
IBKY 336 22377 17.74 15.66 17.85 2 S R 12.43
BKT 338 22,633] 14.60 1397 1618 7.48 11.48 1248
BKT 30 22,700 1588 i5.22 15.87 7.52] - 152 1252
BKT 342 22314) 12.03 12.76 1251 757 - 11.57 1257
BKT LY R P X7 B X T 1225 1119 763 11.63] 1263
BKT 316 23,030 11.62 1223 12.06 768 11.68] 1248
BKT 348 23,133 17.51 16.96 1430 173 11.73 1273
BKT 349 23,183 17.75 17.72 37.17 895 12.95 11,95
BKT -~ 350 23,233 17.86 i6.92 17.06 893 12,98 1398
BKT . 352 23,341 (826 18.12 18.53] 9.03 303 1403
BRT 354 23442 14.26 16.63 16.04 9.8 13.08 11.08
CP. i 23,610] 1030 1430 1433 921 1321 1421
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Table 4.8 DIMENSION OF STANDARD CROSS SECTIONS (1/5)
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' Table 4.8 - DIMENSION OF STANDARD CROSS SECTIONS (2/5)
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-Table 4.8 DIMENSION OF STANDARD CROSS SECTIONS {3/5)
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 Table 4.8  DIMENSION OF STANDARD CROSS SECTIONS (4/5)
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“Tabled.$ DIMENSION OF STANDARD CROSS SECTIONS (5/5)
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Table4.10  CONCEPT OF DESIGN DISCHARGE DISTRIBUTION AT MANGGARAI

" NEW MASTER PLAN (by JICA Study Team)

unit : m3/s

Return Petiod (year) _ - - - - e 100
CitiwungRiver Q<360 1370 380 - 0390 o0 410 -
- Western Banjir Canal Q<360 360 360 360 360 360
Ciii\i’té[lg-(}l_rllung Sahéri Drain 0 10 o 20; 30 40 50
' PRESENT MASTER PLAN (by NEDECO)

: . . : ©unit:m3/s

Reluin Period (yea) ~ © 2. § 19 25 S0 100

Ciliwung River - | 100 170 m8 280 RS 370

Western Banjir Canal 1000 170 180 205 250 295

Ciliwung-Gunusig Sahari Drain 0 b 0 875 75 75

Source : _ _
Explanatory note on the design of the rehabiitation works for
the Ciliwung Drain and Guaung Sahari Drain (Nov. 1975, NEDECO)
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" Table

3.2 " DESIGN CRITERIA IN .INDONESIA' (172}

Deéign Criteria for ljykc:s and F]dodwalls

TVPE

< CRITERIA VR AT

Design Flood

“The dyke height should be selected to convey the discharge of tha besign Floc-d
Standard unhout over-topping.

sideslope erosfon protection shculd scconadate the SO year flood without
darage,

Rigﬁt*of—ﬂay
cand Lard Use

In accordance with existing taw the government acqulres and has control over :

all lands to a distance of 5 metres beyond the cutside toe of dykes,

Permanent residential or industrial t)-p-e structures should not be atlowed
within the regulatory floodplam.

Kigh crops (e.g. banans plantations) end crops thch Leave soil exposed to
potmtlal erosion (e.o. vegetable crops) should not be permitted, :

Certain types of agriculture are atlowsble within the regulatory flocdplsin.
Livestock pasture or low height crops which provide erosion protection for
underlying soils are reconmended, .

Lard-use uithm the regulerotry floodplain should have & negligible itrpact on
flood water levels.

Construction Materials:
and Geotechnical

U:Ilize tocally avnlablc cmstruction materials includlng silts, sands snd
¢lays where workable, bBykes buiit of silts and sands should be :appcd with a
0.3 metre thickness of clay for protection aga!nst rapid feilure in the event
of overtopping. . .

Oykes should be compacted to a minimur 90 percent of Stendard Procter benslty,
or greater depen-dnnq on specitic sile reaufrements,

tross $ectien petails

Kinimum Top of Dyke Uidth
Q35500 n'/s use 3 metres
500 ml/s ¢O< 2000 o’/s use & matres

@ p 2000 m'fs use S metres

Greater width may be rcquqred for local teaffic, mspec!ion vehu:les or

raintenance equipment

Hinimm Dykelfloodﬂll freeboard

0:200 m'/s Ose 0. S motres SR

200 mls «Q<500 m/s use §.8 metres

500 m'/s <€I< 2000 /s use 1.0 mtres

Q » 2000 m'/s use 1.2 mitres

In il cases frecbosrd should be greater than wave setup nnd n.ru..p resulting

‘from the 1§10 year wind event.

Hintmu Dyke Sidesiopes shoutd be l 2 (verticel to horiton!al). Flatger
slopes or berms may I:-e required based on the results of stability
calculations,

Dyke slopes should be protected sgainst erosion by vegetstion, planting of
shrubs or use of armor (e.9. rock riprap) deperrjlng on site and soil
condltions.

special Considerations

Addltlonal saleguards should be provided vhere dykes end’ floc-dualls are
located in critical areas where the risk to Life or property in the event of
dyke faiture is high (see Figure §.,2), or whizre dykes are of slgmfu:ant
helght (e.9. » 3.5 metres). . These safeguards should inclu:.le-

+ »n sdditional 0 3 metres freeboard aleng such such crltlcal reaches

. 'arnouring of the inslde sideslopes where dykes are built from relatively
-erosive materials (e.g. silts and sands)

¢ " an impervious core and downstrean filter where dyke errbankment or
foundation seepage is a concern

+ ninimm enbankment coavaction off 95 percent of standard Procter Density,

source : Flood Control Manual (CIDA, 1993)
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able 5.2 I)ESIGN'CR!TERIA‘IN INDONESIA (2/2)

" Design Criteria for Bridges and River Crossings

TYPE

: 'c:ﬁsala

‘Design Floods

At leait equal to proiect flood sterdard Any backwater ‘effect during the
desion flood should not exceed 0.3 m. ~Migher 'standards for speclfic sites my
be required by the Gepartemen Perhubingan or Bina Margs.

Freeboard

8ing Harga requires mlnim.m frecboard of 1.5 m sbove bankrutl (lLood.

Department of Public Works "Guidelme for Bridge & nghuay Loadnng“ ‘requires at
least 1.0 metre freeboard b-etueen lbe 50 year Hood level and bottom of bridge-
girder.: .

8ina Harga requires that for navigable uateruays freeboard should be it teast 32
meties above the SO year flood leval, The top of read crosslng should be at
feast 0. 5 metres above top of. dyke/ﬂooduall tevel, .

River Engineering

Bridge crossmg location and dasign laycut shetld be selected to suit the river
eng:neermg and geomorphological characteristics of the stream.

Bridge Spans

Total bridge span should not be tess then the natural md:f\ ot the river channel
and should be designed to safély pass the design flood. . .

acidge Plers -

3ndge piers should be located and spaced to !nsure passage of debris dur:ng the
Hood

8r|dge puers should be desngned to accmwﬂate pateatial scour and chamel
dcgradanon

Sand nnmng should be prohibited in the vicinity of bl‘ldge piers.

Design Criteria for ngm

CERITERIAT

Pesign Floods

At least hqual to project Design Flood Standard.

Hinidtry of Public Warks Standard SNI 03-2415-1991 reqmres that weirs be
_dengned for 8 flood return p-erlc-d between 50 snd 3100 years.

Weirs which are located upstredn of major population densities should be
designed such that catastrophic consequences de not occur in the event of
overtepping cr operaler efrer. .

River Engineering

Structuce should be able to ‘safely pass the design floods without
interception of sediment and debris loads.

River sorks should be designed to withstand river bed scour aid degradation
during design floed event and lateral erosion during project Life.

-

§ o foufndation L Abutments | The foundation and abutr-ents mist be stable and should net undergo

excesswe defomanon under any loadlng condition.

Scepage lhrough the foundation srd sbutments must be controlled to prevcnt
ugtlftJprp_g, instability, sloughing, eroslon, eic,

freevoard

Top ‘of structure and wingwalls should b-e at Least 0.5 metres hlgher than
2djacent dykes. J

source : Flood Controf Manual (CIDA, 1993)
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Table 54 ' DESIGN CRITERIA FOR CROSS SECTIONS OF WBC -

Estuary = Augke Drain

: Design  Crown  Free- Slope Roughness
© Project Name Discharge Width  board Gradient - Coefficient
S misy - (m)y - (m) CLW.C HoW.Co
New Master Plan (JICA) 500 4 L0 420 0025 0040
* Flood Control Manuat (1993) Q>500 4 10 120 . g
. Master Plan by NEDECO . _ - *525 o4 s e - -
West Jakaria Flood Control Project. S 400 4 10 1330 0036 0030
*.; This value ihc_lu:ds;s— the discharge of the Upper Angke river B
Angke Drain - Krukut River
Design ~ Crown Pree-  Slope .Ropgﬁness
Project Name Discharge. Width-  board = Gradient Coefficient
(13/5) (m) (m) CLW.COILW.C
New Master Plan (JICA) 470 3 10 ELS 0025 0.040
Flood Conteol Manual (1993) Q<$00 308 120 . .
Master Plan by NEDECO *1 370 - - - e -
West Jakarta Flaod Contro! Project *2 iTo 3 1.0 120 0.030 0.030
*1 ; proposed cxtention was alfernated by lhc.Cengkaren g Floodway
*2 {raising of levee up to Teluk Gong Syphen
Krukut River - Manggarai Barrage
Design Crowa  Free- Stope - Roughness
Project Name Discharge Width  board Gradient ' Coemcieﬂl_ L
(m3/s) (m) (m) CLW.CoOILwC
New Master Plan (JICA) 360 3 10 LS 0025 0 0040
Flood Control Manual (1993) Q<00 . 3 08 120 -
Master Plai by NEDECO : YA 4 1.5 1:1.5 - -
West Jakarta Fload Control Project - L L. - -
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© TableS.5  PROPOSED STANDARD CROSS SECTION OF WBC

0.0 k{Fstuary) ~2.9 k(Angke Drain} $00-year, S00 Vs
Gradient ) 1600 )
_ Water level 5.60 - lQLqir2ghm'ss)
" FLow Water [Width{top.m) 53.0)Total water depth(m) 5.60 CO501
Channel Widih(bottom,m) { - 362} Watee depth{m) 4.20 Free board{m)
{Depth 4 20{Width(nr) 530 1.0
Slope gradient © 20(AMY) 2615 Crow width{m)
[ 0.025]5(m) . 8498 4.0
Bed height(m) - 0.0]R(m} . - 4.756)1Vim’s) ) 1.89
: ‘ ' " [qi{ms) C493] . |
© " [High Water |Width{one side) 5.0[Water depth -7 71.40[S{m) . B
[Channa] Slope gradizal - 2.0 Widih{m) i . 13|R(my) 2
A 0.010]Aa(mY S Coolgnimsy | . 0
V{m/s) S odaf2ghin'ss) | 82
2.9 k (Angke Drain) - 12.7 k {Krykut River) $100-year, 470mds
Gradizat - 12800
Water leved . 56D . [Ogit2qhmYs)
Cow Water {Width{top,m) 44 0 Total water depth(m}) 5.60 4736
Chaenel Widihibottom,m) | 31.41Water depth{m) ) 420 Free board(m)
© [Depn a0 Wiahim) a0 10
Slope gradient L5[AmY) ©219.9 . | Crovwn widib(m)
n — 10.025]S(m) 653 - ' 30
Bed height{m} 0.0|R{im) © 4725 ¥(nis) 213
: . i ql{m’/s) ~468.2] : : :
Ttigh Water [Widih{one side) | 3.0|Walet depth : 1.40[5(m) 53
Channel Siope gradicat 1.5 Widih{m) 5.1|R{m} 1026
: 3 C0.040JA(mT) : 5.1 qh{m/s) 27
L o V(m/s} ' 0.48)|2qh(m*s) 58
12.7 & (Krubut River) - §5.2 & ({lalimua Bridge) ' 100-y¢ar, 366m/s
Gradical 171500}
' . Water Jevel : . 5.40 Q(qit2qh,m's)
fow Water |Width(topm) T31.0[Total watee depth(m) |+ 5.40 . 3741
Channel Widih{bottomr,m) | 183.4) Water depthi{m) 420 Free board(m)
Ioepm T 1A 20fWidiim) STV . 10
Slope gradient - Ls|aqm®y . 140.9 Crown width(m)
a 0.03515(m) . 3333 30
Bed height{m) 0.0[R(m) _ 4202]V(m's} 760
. L ql{m’ss) 1670
Iligh Water Widlh(pne side) ‘4 0[Water depth ] 1.20[5(m} .02
Channel Slope geadient 1.5 [Width(m) $.8(R{m} 0954
n - 0050} A{m?) _ 5.9|qh(ms) 36
D) 0.61|2qh(in’s) B Al
- 15.2 k{llalimun Bridge} - 16.9 &k (Mangparai Barrage)  {00-year, 360mYs
Gradieat . ¢ ¢ 11660
oo Waier level ] $.40] - Qql+2gh.m’/s)
. [Tow Water [Width{top.m) 36.0] T otal water depihen) 346 3602
Chaanel - [Width{botornm) | 19.8|Waterdepta(m) |~ 5.40] . Free board(m) |
: Depth .| 5.40]Width(m) R 366 - . 0.6
Slope gradient 1.5|Afm") L1500 - Crown width(m)
a 0.025|5{m) 1R “30)
Bedheight(my | . 0.0{R{m) - 3837 |Vi{mis) 245
. ' : gi(m¥s) 3692
Jitigh Water [Widih(one side) 0.0 Water depth - 0.00}S(rm) 0.0
Channel . |Slope gradicat 1.5] Widih{m} 0.01R(m} : 6.000)
n 0.040[A (Y 0 0.0)qhim'ss) 0.9]
V(m's) 0.00)2gh{m'/s) ] 0.0
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Table 8.6  FROPOSED LONGITUDINAL PROFILE OF CISADANE RIVER

Secticn” Distance  Accumulative | Fxisting Existing Ground Existing Dike  Obsenved © - Bottom of S Dhsign

" No Distance  River Bed Left Right Leit Right Wated Level Bridge Girder River Bed EEWL Dke

) . in Dry Season :
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Table 57 PROPOSED STANDARD CROSS SECTION OF CISADANE RIVER

Optinyum Scale Project (25-year, 1500m 3N}
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