'5 CONSTRUCTION PLAN -
5.1 General

The study of the construction plan and schedule are carticd out for the schemes with principal |
features as described in Table 5.1 and the required major construction works are smmnarlzcd
. as follows

m fc-isadane River

~ -:River channg! unprowmcnt, about 20.0 km long, including dredgmg of river
channel as well as construcuon and 1mpr0vement of dlkes -

- Construction of refated dramage structures.
@ Cthwxmg Floodway

Lk Cons!rucnon ofa ﬂoodway consastmg of 2 lanes of iunnpls, about 1,000 m each by
- means of shield tunneling method, inlet slruclurc,s mcludmg a control wclr oullcl
facﬂ:ues and river chanmcl protection works.

(3) Weslcm Balljll‘ Canal

C - Rwer channcl 1mpr0vement about 17.4 km long, including dredgmg of river
- channel, widening of low water chaniel, reconstruction of 7 bridges, improvement
of utility bridges, strengthening of existing bridge structures, and improvement of

- related drainage facilities.

- Improvement of the existing Manggarai Barrage including installation of an
. - additional gated sluiceway and an intake channel for drainage canal.

. Consitucﬁon of related drainage structures at Muara Angke.

It is assumed that the construction works will be mainly conducted under a contract system of
‘which contractor(s) will be selected through intemational competitive bidding.  The
following basic'consideralions are taken for construction planning;

(a) | Yearly workable d’lyS are estlmatcd at 240 days - on the assumplion that the
: construchon works will be suspendecl in Sunday, National holqdays and hcav:, rainy
o -da)’b : - :

() . Onc shift with 3 \\orkmg houm per day will be apphed throughoui the year
SR -excludmg the dredging and tunaeling works whlch w:ll operate by two shifis for lhc
purpose to shorien the conslrucllon period..

(¢) - The construction works for road bndgcs wnl! be carried out: under acuve operanonal
condition in prmc;plc

(d) ‘The existing rivers and canals have to be maintained of the present flow and drainage
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fiihctions during the construcnon pcnod I‘o‘r'lhis purpose, the constniction works
will be conducted with dry condition at the respccnvc job-sites. Thus, the partial
coffering are provided.

Based on the above condition and assumption, the construction plan and schedule is prepared -

to give an outline of possible construction sequence and niethod, and construction schedule.
5.2 Site Condition and Constructidli Plan
VRS Cisada‘nc River

l here are the existing roads on both banks \\«hlch run parailel with the river course and traffic
on these roads is a little, s6 that they will be useful for the constmcuon works..  Furthermore,

temporary consiruction roads will also be provided casily on both river banks, since most of

these arcas are occupied by grassland or forest.

Excavation for the river banks will be madc by backhocs bulldo7er:. and tractor shovels, and
'cmbaukment of the levees will be made as usual by usmg dump truck for hauling, bulldozer

for sprtaclmg and soil compactor or tirc roller for compaction. Dredging will be made by

crawler crane with clam shell attachment, or backhoc mounted on pontoon, and/or a small
size dredger in the downsmam rcaches from the cmstmg bridge in Kec. Teluknaga.

Tixcavated materials which are sultablc in qualuy are to be used for dlke embankmem

Unsuitable materials or excess materials 1o the required embankment are to be hauled and_

~ dumped in spoil banks and low-_lymg area near the river channel.

The levee embankment will be carried out mainly durmg dry season from May to November
ammally - Available working day for the embankmenl of lévee is estimated at about 240

days annually, considering that of the sumlar fiver lmprovemenl pro;cc!s performed in.

Indonesta.

Total volume to be spoiled from the river channe! improvement is estimated at about 80,000
w?, and it will require about 2.0 ha in total land areas for spoil banks alongside the Cisadane
river. '

In general, this area has also been developed well and mostly covcréd by paddy fields.
However, there are some depressed lands or swamps here and there on both river banks.

These depressed Jands are caused by digging sand and gravel materials from the river terrace, -
and used for fishponds and dumping groundq at presenl Some of these dumpmg grounds'

will be used for the spoil banks
522 Ciliwung' Flood“*ay
(1) - Cointrel Weir

After the mobilization and preparatory works, the construction of non-gated contro} weir will
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“bie carried out by makmg cofferdam. ~The river diversion works will be divided into two

stages. The first stage diversion will be carried out in the left Sde bank, and subscqucnll)

“the secand stage will be performed in the right side.

After the completion of coffering with steel sheet piles, the construction area will be

© dewatered by usmg submersible pumps and subscquently foundation excavation will be

carried oul by usmg b_ackhocs, brcakus, bulldozers with ripper and dump lrw_:ks

The concrele works wnll be performcd by usmg concrelt. buckcl handlcd w:th crawlcr cranc

© afterthe foundahon excavatton.
() 'Floodway Tunncl, -
(@) Inlet Side of Ciiiwun(g River

A ralher wide flat area ex:sls on the nghl bank near the’ cxrstmg ‘bridge on the main road from
.~ city center of Bogor, ~ Therefore, access roads to the inlet portal as well as to the control weir

construction site will be prov:dcd through this atea, lhough a temporary cons{rucllon bridge
ora causcway will bo reqmrcd across the Ciliwung river. '

To construct the  inlet portals and conlml wei, . temporary cofferings md tiver dwemon

- works will be required as usual.

{b)  Sclection of Tu'imcling Mcihod

Under the present circumstances, geology in the tunnel is very complicated with spring waier

“and is not good condition for uaneling.  Besides, the tunnel is planned to pass through just
‘under the densely populated Bogor city with shallow overburden, so that no dynamite can be
- used for blaslmg It is obliged to adopt & mechanical tunneling method for excavation as
‘well as for concrete lining, I*ough it is rather difficult to use in such complicated geological

condition with spring water. -

As for the ‘mechanical tunneling methods, a comparative study has been made on the
following two machines;

- Partial tunne! face excavation machin_e (road header)
- Shie_ld tunneling machine (encloscd 1ypc) '

‘Open type lunnelmg mcthod by using a road headcr has followmg weak pomls as compared

with an enclosed type shield tunneling nnchmc

O Tunncl facc will fall down or washcd out by artesian water.

(i) ~ Since the evacuation of ground waler can not be made in the tunnels, a lot of
chemical and/or cement groutings will be required for consolidation and
stabilization of the tunnel face all over the tunnel length: It will take long
construction period and will become uneconomical. ' ' -
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iii) Boltom of tunncl will be casily dlslurbcd and changed into mud by operating
' the heavy construction equipment and spring water, because the base rock
~ contains clayey soil. '
(iv). Bond between surroundmg rock and shotcrete will be poor owing to a lot of
spring water. Besides, rock mchor by means of rock bolts will also be
- inferior.

Alotof houscs have been built jus{ above the tunnel route and inhabitants living there have :

used ground water through \\ells for domestic purpose. - Overburden of the tunnels is very

© shallow. Therefore, the ground water. will eas:ly escape into the tunnels, when the tunnels -
are excavated by usmg a road header with open type tunneling niethod. “Thus, the wells will

' bc dried up completely BbSld{tS thc ground surl"ice will be settled and it will cause some

Taking into consideralion with such clainis by inhabitants and compensation costs, it is
- indispensable to adopl the encl()scd type shield tunneling mcthoidT

(c) Shleld l‘unnelmg Melhod

‘The tunnel construction w1ll be mmated from portal construction at both inlet and outle! sites,

-and subsequcntly tunnel will be excavated by using a shield tunneling machme at ﬁl‘bl l"mm' _

the inlet snde

During excavation, evacuation of leakage water is quite nccessary to prevcnl conl'nmnallon

“of the foundation zone of tunnel.
Immediately after complellon of the excavation by the shield niachine, initial tunnel lining

will be made by using remforced comrntc segmcms to be producccl by a manufaclurzr in
Indonesia. : CL ‘

Working conditions for the initial tunnel lihihg will be as follows:

- Tumneling by machine  : 1,940 m (4.5 nv/day)

- - Excavation method - :  Starting base at inlet side; U-turn base at omlet
side : :

- Shield machine 1 One enclosed type with mud earlh pressure

-equipped with roller ~cutter for® boulders and
_ribbon screw. - :

Alter completion of the mmal lunnel lmmg, sccond lmmg with concrete Wlll be carned out
by using a steel slldmg f'orm and pr»scrstc in the followmg nianner: -

- Stecl sliding form _ L 80mx9ml, x23ets
- Lining thickness. cr 25 ¢em.

() Quttet Side of Cisadanc River
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- There are an cxisting roads leading to the rlghl side of river bank and a pla)'gmund for

football just upstream of the outlet portal of tunnel “Fhis road will be utilized for access
road and the playground will be used for a temparary construction yard as well as for stock

- yard of tunnel muck by procuring or renting the land.

& 3) Concrete Work

' Thert, is no ready mixed concrete plani in and around Bogor city, but an c\uslmg prwate plant
s avallable alongmdc the JABOTAB]‘K line just intermediate point of Pasar Mmggu and
“Depok. T his is a nearest concrele mixing plant to the ‘Ciliwung Floodway : in - Bogor.
Besides, quality and supply capacity of the fresh concrete produced by this plant scein good

enough from the resuls of ﬁeld investigation.* It will take abowt 40 minutes to the

- construction site by means of use of the tol} roads to Bogor. . Therefore, concrete placmg for -

the Clhmmg F Ioodway can be made easily by using this prlvate mixing plant,

(4) Concrctc Aggregates _

“Among several sand and gravel pits and quarry sites around the project site, there is a rock

quarry site near Rumpin available and recommendable for the construction of the Ciliwung
Floodway. This quarry has been developed iin a large scale by the private company who has
2 existing crushing plants and another additional on¢ which has been operated since
September, 1996. " Total production capacity of these plants is '5?5 tens per hour.

Itis conmdcred better-to purchase rubble stones and concrete aggregates from this quarry site,
since quality of material is good and supply capac;ty is also good enough P.U. Bogor also
recommended this quarry snc '

 (S) Spoil Banks

Tunnel muck and surplus soil to be spoiled is roughly estimated at about 500,000 m® for 2
lanes of tunnels and open-cut excavation. - It will require about 10.0 ha of spoil banks near

* the construction site.

There are a 'privale land'préscntly under rcc!ame'llion by using spoiled soil on the right bank of
the Ciliwung river near the existing road, and a play ground and grassland near the outlet

- portal of the tunnel. ~These areas will be used for the tcmporary stockyards of the tunncl

muck by procuring or remmg lhc Iands

A private{ (Ievelqper has p'mm_otc_d a largt; scale land preparation and housing project near the

confluence of the Cipaku river with the Cisadane river 'at about I km dowastream from the
tunnel outlet. - A 'part of this area on the right bank of the Cisadane river will be used for the

- spoil bank. ~Besides, the other areas of land preparation and housing development projcels

planned in the suburbs of Bogor inay also be available for the spoil bank.

5.2.3 Woestern Banjir Canal
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- {1) River Channel Improvement

“Total length of the canal to be improved is aboul 17.4 km from the Manggarai Barrage to the
estaary,

- Most important matter for this improvement work is how to excavate the canal and

how to transport the surplus soit to the designated spo:l banks under the presmt heavy lrafﬁc

(@)

(b)

(c)

(d)

condll:ons in Jakarla cny

Mauggarai Barragc to M. 1. Thamrin Bridgc

ihc excavation will be made by means of combination usc of a: spec:al swanp

- backhoe and baiges or load haul dumps in the canal and the excavated materials are
- hauled by barges or load haul dumps to some flat areas in lhe canal during the dry

sca son.

- ‘Instead of use of a barge, a teniporary haul road is constructed during dry season

alongside the right bank to some. flat arcas by using grovel and weathered rock
excavated from the Ciliwung floodway sites. ' Then, muck excavated' for the

-'imprbvement is transportéd by small size dump trucks lhrough this temporary haul -

road. Fmally, the- temporary haul road-is removed by using backhoe and dump
trucks.

M. H. Thamrin Bridge to Aipda K. S. Tubun Bridge

~ The existing road on the right bank and that located downstream of the Karet

Barrage on the lefi bank can be utilized for the haul roads. “The cultivated lands and
playgrounds will be utilized for construciion yard and/or temporary stockpllcs for the
surplus soil excavated. .

Excavation for canal improvement will be made nasi'ly by using backhoes and a

- crawler crane with clam shell.© Besides, both banks downstream from-the Karet
‘Barrage have already been wndcncd and protected by bamboo nets and bars.

Aipda K. 8. Tubun Bridge to Prof. Dr. Latumeten Br'idge

The canal in this stretch runs well developed city areas. © However, there are somc
existing roads with a little traffic along the canal on both banks, especnally on the

right side. Therefore, these roads  will bc uscd for the haul roads durmg -

construction penod

'l‘hc improvement works will be made by backhoés; clam shells and dump lt’ilC-k‘S." o

:Prof Ds:. Latumclen B:ldgc to Lsmary

The canal improvement wnll be made by using backhoes and clam shells together
with dump trucks as usual for which the existing toll road dnd new roads under
_consirucnon will be used as haul roads. ‘
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As for an alternative plan drcdgmg by using a pump drx,dgcr may bc considered f0r -
" downsiream reachés from the Mandara Permai Bridge to the estuary.

() Reconstruction of Existing Bridgcs
“There are 16 bndges on’ the “Western Banjir Canal. ' Qut of these 16 bridges, 7

bridges have some problems twith the proposed design waler fevel of the WBC.: Iti 1s
“proposed to repla‘.c those bridges which names and features aré shown i in Fablc 5.1.

- (2) 'lmprovemcn( of Exlslmg Manggarm,[}arrage' .

-ll is planned to improve the exisling Manggaral Barrage by prowdmg an addmonal pated

sluiceway at the right side of thc existing banrage ‘

“The following construction measures arc suggcstcd to construct this additional shuiceway;

(@) - To discharge river flow to the lower Ciliwung drain and the Western Banjir Canal as

much as pracli'cal to lowcr the water level in front of l_hé exisling barrage. '

by To pmtcct and remforce lhe raliway by under-pinning. method using I!-slecls and
rails. :

¢y . To cnclose both conslmcuon arcas ups{rcam andd downstream by usmg steel sheet
~ i piles and/or continuous undergmund walls.

(d) -To demolish a part of existing concrete structures adjoining to the nght side of the
barrage mcludmg a intake gate and pipe culvert.

{c) 10 construct  concrele culvcrt for the additional slmceway in the upstream

COl’ISil‘llCllOll arca.

() To install a.gate for sluiceway and construct related concrete structures incliding

- reconstruction of the small mt'lke after the sluiceway culvert has been settled in a
proper posmon ' '

Duiring the conslrucuon perlod the e}ustmg ohe way road located belwcen the Manggarai
Barrage and the JABO I ABI K line will bc closed, since the ups{rcam construction arca is

: rather small.

(3) SponlBanks

' t
Volume of excavated matcnals to be spmled is eshmatcd at about 1,700 0{}0 m’ in toial of
which about 700,000 m® will be rather good soil materials and about 1 000 ,000 m* will be
studge material dredged under the water.
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“In this case, the following spoil banks will be required;

- For rather good soil materials : ‘about 14.0 ha

- For sludge materials : . about20.0 ha
Total arca rcqum,d for spoxl bank about 34.0 ha

Since the areas located alongsndc the Western Banjir Canal have bcen already fully urbam?cd
 there is no suitable sp01i banks near the cxcavahon or dredging sites.

Ihcrc, is a land rcclamalnon area now under plannmg at the water front near the existing

thermal power plant owned by PLN in Pluit or some swamps near Waduk Pluit.  These areas: -

" may be used for the spoil banks for the improvement works of the Western Banjir Canal.
Besides, the areas of reclamation and/or land preparation projects planned in the northern
coast of Jakarta, and any other housing development projects planned in and around Jakarta
' cal} may be available durmg the construction period. '

33 Construction Schedule
The construction works of the urgcm ﬂood control pro;ect (lst stage prolect) w:il be
_ slagt.wnsed takmg account of rcqulred b]g amount of the pmJect costs in the foliowmg

manner.

IstPhasc : - Construction of lhe Cllnwnglloodway

- - River improvement of the Cisadanc river and related works
2nd Phase : - River improvement of the ‘Western' Banjir Canal “including

improvement of the Manggarai Barrage and related facilitics.

‘The construction period of cach phase will be about four years and a half of which the time
schedule is presented for the 1st and 2nd phases in Figures 5.1 and 5.2, respectively.

Prior to each construction works, the detailed design works is required for about one and half
a year including survey and investigation works necessary for the detailed design and
preparation of tender documents required for selection of appropriate contractors.

‘The sclection of contractors will be carried out through the intcmdlional con_\pctilivc_lénders
with prcqﬂaliﬁcalions, and it will take abOut one year for cach phase. '

Implementation schedule of the priority pro;cct is proposed as shown in hgurcs 5. 3 Wholc -
implementation period of the project will bc about 12 years aﬂcr the complehou of on-going -

feasibility sludy

As indicated in Figurc 5.3, necessary land acquisition and house resettlement compensation

are required before commencement of the respeclive construction works. -
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6 - NON-STRUCTURAL MEASURES
6.1 General
(1) ¥lood Risk Map

Low- lymg arca of DK1 Jakarta has been suflering from habituiat mundat:on for m'my decades.
‘In order to cope with this, the Ministry of Public Works has been lmplemcnung various ﬂood
Lontrol and dramago projects in the area. - : - :

But the nupiemenlahon of the ﬂood control and drainage master plan in the area still needs
‘much fund and time to be completed. © And since the area is fuudamentally located in the
flood plain, even after completion of those flood control and drainage projects in line with the
master plan, the area will be stili subject to flooding. The causes may be failure of facilities,
failure of operation of facilities, limitation of design scale, human aclivities against flood
control and drainage facilities such as garbage dumping to river arca or illegal structure
‘construction in river area and olhers, abnormal high tide, other abnormal naiural phenomcna
cte. : :

- Due to these reasons, non- slmctuml measures for flood damage mmgauon is ingvitable i in
addition to structural measures. Flood risk map in low- lymg area of DKI Jakarta is thus
prepared as one of such non-slmclural measures. ' ‘

{2) 'Flood Warning Systcm

Since the ﬂood of {hc C1!1wung river is to be diverted to lhc Cisadane river, it is necessary to
improve the Cisadane river in its downsiream reaches where the carrying capacuy is not
enough for the design discharge. But in addition to the river improvement of the Clsadane
tiver, cs{abhshmcnt of flood warning system for the Cisadane river is also rcqmrcd
observed in the flood in January 1996, the river flow of the Cisadane river in Bogor c:ly was
- just in a normal situation on the day when the big flood of the Ciliwung river attacked Bogor
city and DKI Jakarta,  Accordingly a ﬂood warmng system for the¢ Cisadane river is
indispensable for the projects.

6.2 Flood Risk Map
' (l) Genm al

F lood rask map is prepartd on the condition that nmndalmn W ould oceur when failure of dike
“happens and the faiture of dike may occur at any place in the objecuve rcaches of lhc river

during a 100- ycar proba‘o1e flood of each fver. : -

(2) Objeetive Area

The objective area of flood risk map covers the low-lying area of downsiream basin of the
Cengkareng Floodway, the Ciliwung, the Western Banjir Canal, the Cipinang, the Sunter, the
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Jt:ilikramat, the Buaran, and the Cakung rivers. | The arca is about SdO kin? wide.
3) Flood Risk Map

The ftood risk map shows the maximum simulated inundation arca asin Figure 61
| 6.3 Flood Warmng Systcm

. 6‘3fi, Prcseut Sltuatwn of Rwer Usc

l" he prgsent situation. of river use of lhe Clsadanc river in the réaches downs{ream of the
. outlet site of the Clllwung ﬂoodway is as follows '

(1) Just downslrcam‘sitc

T hc area is in the city of Bogor and the river is uscd for washing, playing and fishing.  In the

rcaches just upstream of Empang. barrage, river is used for inland ﬁshely, sand mmmg, and_

_ water intake by IEmpang barrage.
: (2_) Inthe middle reaches_

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

In the reaches juét upstream of Pasar Baru Barrage, the area is located in Tangerang city.
The river water level is kept bigh by the Pasar Baru Bartagc and the urban area is just close to

“{he river water surface.

(3) Inthe downstream reaches ¢ (o the river-mouth)

In the reaches just downstrcam of Pasar Baru barrage, river water in dry-season is very litile.

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 estuary,
water transportation and sand mining are found.

6.3.2 Flood Propagation

From the outlet site of the Llhwung floodway- to the site of Pasar Baru barrage the river
length is about 85 km. Accordingly the propagation time of flood from the outlet of the
Ciliwung ﬂoodway to the Pasar Baru barrage site is estimated to be about 8 hours. “The
Cisadane siver in the reaches forms a very deep valley and the flood peak in the upstream
reaches decreases so much, -

Accordingly, by the diversion of ﬂo_od of the Ciliwung river to the Cisadane river, the river
‘watet level of the Cisadane river will rise rapidly in the reaches just downstream of the outlet

site, but it witl rot rise so rapidly in the middie and downstream reaches of the Cisadane river.
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~'In the middle reaches of the Cisadanc river, m'any iributaries join the'CiSédéuc river.
‘Accordingly for the proper eperation of the Pasar Baru barrage, the information on flood not

only about the flood from the Ciliwung floodway, but also about floods from the many
tributaries are needed.

j 633 Basic Com:ept of Flood Warnirig System

' Basic conccpl of flood waming system for the Cisadane river.is lhat mformat:on on flood -
' dncmon from the Ciliwung river to the Cisadane river should be conveyed to the society:of

-~ the riverine area ‘along the Clsadanc river before the flood reaches the objective area.  And
' the momtormg system for ﬂood of the Ciliwung and stadanc rivers shuuld be established for

that purpose.

C6.3.4 -:quo"d Warning Sysfem

(1) Monitoring Site

The following should bc the lllolliﬁOt‘illg sites for flood warning: -

1) mlel site of the Clllwung floodway (Kalulampa barrage as supplemenhry snte)

2) outlet site of the Clhwung ﬂoodway

3) Empang barrage

4). Scrpong water-level gauging station
5) Pasar Baru barrage

6) Depok

7): Manggarai

(2) . Facitities and Functions

1) inlet site © - iradio conmunication for downstream sites

© 2) Outlet site : radio communication for upstream and downstream sites -

_ warning to the riverine area by sirens
3) Empang barfage - : radio communication for upsiceam and downstream sites
' - _.warning o the riverine area by sirens
4) Serpong site  :telemetering for downstream sites

© 5) Pasar Baru barrage : radio communication with upstream sites

- warning to the riverine aréa by siren car

- 3) - Network Sys_téni

" Fhe proposed network s:ystcm for flaod warning and reporting is shown in Figure 6.2.
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7 COST ESTIMATE

7.1

Generat

Project cost is estimated for the following cost items:

(@)  Direct constniction cost ‘
~(b) - Land adquisition and house compensation costs
' ©) Government administration cost :

(d) Enginecring service cost

{&) - Conlingencies S

B ) fi'O&Mco.st-

" The direct construction cost is further subdnvxdcd into preparatory \xorks main cwtl \\orks

including hydromechfmlcal waorks and mlscellancous works.

7.2 Condi_tion for Cost Es'timatc

L))
2)

(3)

()

(%

{6}

- The basic assmﬁpli'ons' and conditions empldy_cd for the cost estimate are sct forth as follows;
" The costs presented are the financial costs at the price level of OCtober, 1995.

* The following exchange rates of domestlc to forelgn curcencies are apphcd

US$ 1.0 = Rp. 2,281 = IPY. 10048
Y. 1.0=Rp. 22.70

The cost required for main civil works is estimated by multiplying w ork quanlny by
unit price.

The unit prices applied include costs for materials, plant and equipment including
spare parts, operators, technicians, labors and conlraclor s overhead, proﬁl and local
laxces. : :

The costs for prup'afalory and miscellancous works are estimated at 8% and 10%,
n.Spectwcly of the main civil works including hydromechanical \\orks excepl for
preparator} works of thc shxe!d mnnclmg uork thatis 15 %. -

‘The project cost is dmded mto forelgn and tocai curreucy pomons m accordance '

with the following classifi canon
(@) Foreign Currency Portic‘m (F.C.)
. _Dcprccmllon cost of conslrucnon equtpment including cost for sparc parls
and maintenance cost. :

- Metal works, if any.
- Procurement costs for imported "materials and special cons{rucllon
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®)

(9)
(10)

.(ll)

(12)

- equipment, if any, and foreign portion of Io_cal material.
- Cost for foreign technician for execution of works.
- Engincering service cost for foreign consuitants.

(b)  Local Currcncy Portion (L.C.) .

- Land acqmsmon and house cmnpensallon costs,

- Labor wages. ' :

- Governnent adminisiralioh cost.

-+ Engincering “service cost for local consultants. : C :
- - Locally obtained materials: such as sand, gravcl hmber boqrd concn,te

- ‘products, steel pipes, smallgates etc.

- Inland transportation cost.

i Government administration cost is estimated in local currenoy portion at 5.0 % of the
" stim of the direct construction cost(foreign and local currency portions) and land

acquisition and hquse:compensauon costs. -

The engmcermg SCI‘VICC costs during the detailed design stage and construction
Supervision stage are eqhmaled al 5 % and 10 % of the direct construction cost,
respectively.

The physical contingency is estimated at 10 % of the sum of the total cost.

The price contingency applicd is 3% for foreign cutrency portion and 8% for local
currency portion.

The foreign currency portion is expressed by Japanese Yen and the local currency
portion i$ expressed by Indonesian Rupiah.

The annual operation and maintenance cost of each scheme is approximated as
follows;

1 % of the total construction cost for main civil works.
- 2% of the total installation cost for hydromechanical equipment.

1.3 Financial Cost

The toftal_'coilslructipn cost is csﬁtinjated at about 500 billion Rupiah,-consisling of about 15.0
billion Japanese Yen and about' 159 biliioﬁ Rupiah, as shown in Table 7.1.

The total pro;cct cost, except price conlmgency, is estimated at about 754.2 billion Rupiah,

* consisting of about 19.0 billion Japanese Yen of forcign currency portion and about 323. .
~ billion Rupiah of local curcency portion as shown in Table 7.2. :
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1.4 Anunual Disbursement Schedule

Based on the implementation schedule shown in Figure 5.3, the annual disbursement
schedule has been prepared as shown in Table 7.3.

Funds required for the implementation of the urgent flood control project (1st stage project)
mcludmg the pncc CS(‘al’tlIDII aré sunmmarized below -

B Forcign ’curren(;y 1 RP.534,178 million (¥23, 532 mllhon)
Localcurtency- - : * Rp.560,966 million

Total equivalent © :Rp.1,095,144 million. -

52



‘8. PROJECT EVALUATION

8.1 - Methodology

(1) Damagcable Property

Thu methodology applied for the economic evaluation of the urgent flood control project (lst

‘slage pl‘D_]t.Cl) is same as that applied for economic evaliiation of the flood control Master
‘Plan. " The same general assels and agrlcultural assels are used for estimation ‘of flood
damagb .

- (2) Rcv_ie_w of Indirect Damage

¢ According to information obtained through the interview survey, one of the largest car,
" mjanufacturing companies had to stop operation of the factory for two weeks during and after
7 the flood in February 1996. They estimate that the loss due to the shutdown of the factory is
~ far bigger than the direct damage to their properties. According to a division manager of an
- international hotcl in Jakarta, the economy of Jakarta was complctely standstiil durmg ﬂoods

and no hotel guesls could go out for buisiness. -

In view of thesc kmds of mformahon the md;rect flood damage hias been rewc“ed by the
followm g mannct. : :

Average annual growth rate of per capita regional income in D_Kl Jakarta is assumed to be
5.4 % from growth rate of RGDP per capita. By using the growth rate, per capita regional
income in 2008 is estimated at Rp.12.3 million when the urgeat flood control project (1st
stagc project) is almost COlanCtLd Assummg that 2/3 of whole popuhtlon in DKI Jakarta is
the pOpulatlon of v.orkmg people, per capita regional income-in 2008 for working people is

“cstimated at Rp. 18.4 million .

Assuming that working population in the beneficial area of the Western Banjir Canal (WBC}
is 500,000 from the number of shops, offices, factories, warchouses, and public offices in the
area, the reduction of per capita regional income due to the suspension of working for two
weeks for these people is esumaled at Rp. 352 billion.

:ThIS amount is more {han 60 % of the direct ﬁood damage under the condition of 50-ycar
- flood. Therefore 60 % of the direct flood dainage is assumed to be the indircct flood
_damage in the Western Banjir Canal systcm '

T As for the Clsadane nver systcm 6 % is apphed accordmg to the standard developcd by
‘Miaistry of Construction, Japan, since the most of the area along the downslrcam n.aches of

the Cisadane river will assumcd to remain as agricultural {and.

The beneficial area of the urgent flood conlrol projcc: (Lst stage pmJect) is sho\\n in Fi :gun.
8.1. :
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8.2 - Flgod ilédnciion Benefit

Bascd on the probable flood damage by {hﬂ‘ermt magnitude of flood, annual mean flood
damage is Lalwtatui as prcsenled below.

.' (Unit: Million Rp)

— [ SSR—

o 'Ailel‘;aﬁi_ve ' . Scale 7f[opg_redgg§l_91]jgncﬁ .
Cisadane River system (CSD) 7 25-year 6420
Western Ban;:r Canal system (WBC) " 100-year - : - 101,672

Total: . - 108092

S,

These are the flood reduction benefit.
83 Eco_nomic Project Cost

(l) : Projcct Cost

' The ﬁnancml prOJect cosl of the urgent flood control pro;ect ( Ist stage project) has been
converted into the economic cost with the same manner as that used for the ﬂood control :

'\/iastcr Plan

The reviewed financial and economic pro_lect costs of lhc urgent flood control pro_}ccl are
shown in Table 8.1.

) A:yni!'al Operaiion and Maintenance 'Cos.l

Annual opcrahon and mmntcnance costs for flood ¢ontrol facnhnes are assmncd lo bc 0 5%
of the dircct construction cost, and is estimated at Rp.2,384 million per year. '

(3) Replacement Cost

Average lifetime of the metal and mechanical works retated to the project is assumed to be 25
years alter installation.  The replacement cost covers cost for replacemeént of sich metal dnd

mechanical facilitics after the lifetime during project life, and is estimated at Rp.2,542 miltion.

84 FEconomic Evaluation

Economic v1ab1hty of the urgent Nood control pro;ect (lst stage prOjCCt) is ass»ssed usmg

three indicators: economic internal rate of retua (EIRR), cost-benefit ratio (B/C), and net

present value (NPV) “The cconomic wablhty of the urgent flood contml pro_;ect is
summarized below and its annual cash ﬂow is shown in Table 8 2.
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River systeﬁr Alternative "EIRR  B/C NPV
(Million Rp)

Western Banjir Canal system WBC-1 131% 1.10 35,281

+ Cisadane River system +CSD-1

_ -I(.'otc: Discount rate OF 12 % is assumed for calculation of B/C and NPV.

- Smsmvny of EIRR of the urgcnl ﬂood control project (1st stage prolecl) has been cxammed ‘
. adoptmg increase in cost and decrease i 1n benefit. The resull of the sensitivily- anatysw is’
© shown below. : : : -

Case T  EIRR

(a) Base Bstimate 131 %

~ (b) Construction cost increase of 15 % : 11.5 %
- (c) Benefit decrease of 15 % o113 %
" (d) Combination of (b) and (c) above © : 99%

8.5 Environment Impact Ass:cssment (i')IA) _

8.5.1' Environmentai Items "

*The major colmponentslof the Projecl. which is described in Chapler 3, are the improvenient

of Western Banjir Canal and the Cisadane river, and the construction of Cifiwung floodway.
According to the Initial Environmental Examination (IEE} in the Master Plan Study, the
environmeital items for the 1EE have been principally sclected from comnon mms related
river 1mprovemcnt pmjects

Among the ijscl'ccted environmental items for the IEE, the following  items would be

expected lo be significant for E1A study through the 1EE and general features of the Project.

-Impagcts on the precious ccosystern
-Impacts on the historical Assels
-Impacts on air pollution and noise
-hpacts on transporlatlon system
-kmpacts on water quality in the rivers
-limpacts on using of ground water
- “-Impacts on the displaced people.

The ljl!'A" study area is shown in Figllrc'8.2

‘ 3.5.2 ‘Environmental Impact Assessmient

: (l)' Encroachmcm of the Precious Ecosystcin

In the estuaries of Western Banjir Canal and the Cisadanc river, there are small mangrove
forests. However, these mangrove forests ave been aflfected by vatious problems such as
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- coastal crosion, soil ¢rosion, exhaustion of mangrove forest resources and agua resources.
Therefore the density of  mangrove has been rcduced and types of remaining mangrove are
* limited, and dommanl types are shown below.

English name Indonesia name Latin name
- Mangrove - Api-api Avicenia imarina
Mangrove BakauMerah . Rhizophora mucronata

16 species of birds and 2 species of repﬁlcs {0 have been proteéied were identificd in and
around estuarics of Western Banjir Canal and the Cisadane river (e.g., b:rds Phalacrocorax
‘niger, Anhinga melanogaster, Egretta alba, ‘Ardea cinerca, elc. reptiles: Phylon reliculatus,

EV aranus salvator). Remammg nangrove forests in estuaries of these rivers can be considered
as a comfortable habitats of water birds. However, accordmg to the Preliminary Dcs;gn of

Westeni Bal‘ljlf Canal and the Cisadane river, there is no alteration of land due to 2 provision
of dyke and excavation work around these mangrove forests. Thus, no serious unpac!s on the
lerrcelnal ﬂoraffauna wnil be caused by the PrOJect

70 typcs‘ of fishes and 7 types of shrimps were idemiﬁéd_ in the estuary of the Western Banjir
Canal, however, these fish types and shrimp types are rather common in Indonesia, and no

' eud’mgered types can be found there. T hus, no scrious lmpac{s on the aguatic biota will be
caused by the Project. : :

2) | 'l_li_sim'ica'l Asse!s.

The Batatulis viliagc'near the outlet site of Ciliwun’g’ Ffodeajf is famous for its 11ist0rical

site, because this village has been located in the Keraton, Pajajaran Kingdom zone. Many

types of historical assets symbolizing prospenty of the Keraton, Pajajaran Kingdom have' =

been dlscovércd around this area. ‘Therefore it is probable that some cultural and historical
assets will ‘be found during thc conslmcuon pcrlod If some excavated objects arc found
around outlet site during construction period, the historical value ¢f them should be identificd
in cooperation with Archaeology Service of Education and Cultural Ofiice in Kodya Bogor,
and if nccessary,  the appropriate management such as a drilling the ground to identify the
possibility of buried 'archacological objects should be conductcd by above-mentioned
execulive agency.

(3) Air Pollution

Considering a construction scale of the river improvement and the similar ¢ascs- in Japan,

Annual mean  NO2 concentration normally incréases within range from  0.005 to 0.01ppm |

around the construction sites due to~ the operation of constriction machines such as shovels

and bulldozers for excavation works, However, exhausted NO?2 gases will be soon diSpcrsed,‘

and this concentration values will become alimost same to the background level at the point
about 100m apart from the pollution source which is expected to be the maximum level

- ground point. Thus, ro serious impacts on the air quality would be caused by the operation of
construction machines. |
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“The’ dust dlspcrsmn caused by the construction vehicles i is considered uniavoidable to the
“communities atong the construction roads because of the drying up of surface soils cspemali y
{ the dry season. A peuodicai water sprinkling of the construction roads should be conducted -
during the construction period.

(4) Noise

‘Since several villages and communities are located along Western Banjir Canal, the Cisadaic
river and around the inlet and outlet facility sites of Ciliwung rivet, the construction activitics
‘such'as the operation of construction machines and vehicles would cause negative impacts to
~ the local people due to noise hazard during the construction period. Therefore, pruhcnon of

noise level has been conducted at prediction points which are 20m 50m and IODm in dlslance
' from the noise source (the construction sites).

- Based on Hand Book concerning Coumcn_u'easure for Construction Noise and Vibration of
Japan Construction Machine Association (1986), the noise level of construction works for
river improvement can be assumed as follows; Coe SR

- Construction works - ~ Noise level
e dB(A)
Excavation or Embankment work - about 107dB(A)
- Shicld tunnel work =~ about 110dB(A) -

Based on above mentioned data, the prediction result of noise level at the prediction points is
- sununarized below:

E : - Noise Level dB(A)
“Construction works 0 20m p—é_int S0mpoint  100m point
‘Excavation or Embankment work ~~ 73.0 - 65.0 590
Shield tunnel work 76.0 68.0 620

The predicted noise levels are almost higher than the noise standard in Indonesia (60dB{A) in
the residential arca). It should be noted that the actual future noise level during the
“construction could be less than the predicted nois¢ levels, because the existence of houses,
and gromld undulation in the Project site will redtice the noise level.

‘Since there is no noise 'criteria related 10 construction works in Indonesia, the criteria in Japan

is shown below The prcdlc(cd point of 20m from noise source could be assuined to be on the
‘boundary of construction site. The predlclcd noise level \\ould be low compared wnh thm
'.cmcna Co : -

- 85dB(A) : at the boundary of conslmclién’ site

However, some houses are close to the noise source, in particular reSIdenlia! complc:». the
southern portion of which is facing to the inlet Facility site of Ciliwung Iloodway has been
extended on the right bank of the Ciliwung river, it is: recommended that thc following
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. countermeasures should be taken in order to redhice the noise level.

- Installing the temporary sound proof paiicls between the noise source and residential area
- Surrounding the main facilities related to shield tunnel works with proof sound panels

~{5) Tmpairment of the transportation system

~InDKI jaqula traffic jam caused by high taflic density is a common phenomena. " According

* (o the field survcy, the present traflic dcns;ty of the main streets along and across the Western'

- Banjir Canal is about 5,000 vehicles per hour; and it is probable that there will be no more
capacity for further increasing traftic density. However, these main streets would be used for
the transportation of excavated material to the disposal areas, it could cause some ‘impacts on

the traffic capacity during. the conslruction stage. Accordmg {o the consiruction plan of the

Project, the number of dump truck to be necessary for transporation of excavated material
- could be csumated at about 24 trucks per hour {refer to Table §. 3)

The traﬂ'xc_'voiumc of _transportatibn trucks is very few compared with the present one, - thus,
the rclalivel} low magnitude of impacls would be expected, however, taking inlo the
consideration the present traﬂlc conditions, it is recommended that the followmg cfforié
should be 'uiopted :

: Pontoons should be used for the alternative uanspoﬁatlon of cxcwatcd material as
“much as possible in the Western Banjir Canal. '

- transportation activities should be carried out except for rush-hour i1 the mommg and
evening

$ road bridges and 2 raihvay bridges, which are across the Western Banjir Canal, are built on
the trunk line streets in DK Jakarta. It is probable that the altowable load of some bridges are
not enough for increasing traffic. As for rebuilding these bridges, it is recomniended that the

temiporary bridges should be built along the present bridges in order to reducc magnitude of
impacts on the tralfic current,

(6) Watcer Quality Change
(a) Construction stage

River dredging and excavation works worsen river water quahly caused by mcreasmg

suspended solids (SS) during the construction periad. Tn the rainy season, its impact on river

water qualily is not considered due to hlgh SS of the river water, bui it could cause some
impacts on lhe river watcr quahiy in the dry season,

In the residential areas along Western Banjir Canal the main water source is mumclpal water

and groundwater of shallow and deep wells, therefore water quahly deterioration due to high
-8S:is considered to be no s;gmﬁcant problems. However, in the lower reaches of the
Cisadane river, surface river water is utilized as water source for bathing and washing,
~ therefore necessary countermeasures such as a limitation of work times and a information to
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residents about kinds of work should be taken.

The proposed inlet site of Ciliwung Floodway  is located on the left bank of  the Ciliwung
river, the slope of which is very steep. Thus, soil erosion could be caused by construction
works such as land cleaning and excavation of the inlet and outlet sites of Ciliwung Floodway,
and it could cause some impacts on river water quality due to high SS. Therefore necessary
- countermeasures such as preparation of scdimentation ponds and temporary facing the steep
slope should be taken to teduce the nngmlude of i lmpacts '

{b) - Project operations

For assessment of water quality ‘change in the middle reaches of the' Ciliwung river and
Cisadane river, where inlet and outlet of Ciliwung Floodway would be cohstructed, water
quality sampling and analysis was conducted at. the sclected 2 shuons in September 1996.
~ The location of sampling slatlons and LlS rcsult is as Iollows ‘

“Tocation . CiliWuhg river . Cisadane river.
o - Pulau’Armin Parung jambu
Item' ~{at the Floodway inlet) ~ (at the Floodway outlet)
Discharge(m3/s) ' 22 o .24 '
- COD(mgN). 2.1 . 212
T-N{mg/l) 126 3.36
T-P(mg/}) 0z 10.28

© source: ANDAL mvcshgallon in Scptmlber 1996

CoD, T-N and T P conceatration of the Ciliwung tiver is higher than ones of the Cisadane
river, thus it is jidged that water quality in the Cisadane river is characterized by chemical
pollutants caused by domestic and commercial waste water more than one in thc Cisadanc
river.

Besides, according to the’ discharge table at Ciliwung Floodway inlet which is shown in
Fig.4-14 (in Chapter 4 PRELIMINARY DESIGN), the peak discharge in the Ciliwung river,
which is less than about 80m3/s, could flow without flowing into the Cilisvung Floodway.
Based on the discharge hydrograph of the flood in February 1996 at Katulampa barrage
station which is located in upsiream of the conirol weir of Citiwung Floodway, the daily
- discharge agamst the pcak discharge of 80m3/s could be estimated at 27.5m3/s. The average
- of normal discharge at Katulampa barragc could . be estimated at' -about '10m3/s based on
daily discharge data from 1980 to 1990, thereforc the ﬂowmg inte’ Ciliwung floodway
would occurs at ﬂoodmg in the Cnhwung river, Thus, no mgmﬁcam negalive impacts are
“expected on the water qualily in the Clsadane river due to the diversion water i"rom the
" Ciliwung river. :

© (7)) Using of groundwater

In the residential arcas under which ~Ciliwung Floodway would be constructed, the shallow
groundwater is utilized as the main water source for domestic water supply. There are about
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- 60 wells of which the depth are ranged fr'omi 1.0m to 18.0m, and the elevation of the
residential areas ranges from EL.275.0mto El;. 3000m.

Accordmg to the geotechnical investigation (described in Chapter 2) the groundwater flows
across the tunnel floodway, because the clevation of funnel floodway ranges from EL. 257.0
~m to’'EL.; 269.0 m, and that of groundwater ranges from EL .258.8 m to EL. 280.4 m.

. Therefore, the construction work of the tunnel floodway will influence the ‘use of shallow
groundwater duc to groundwater gushmg out during the construction stage. However,

'adopimg a muddy water shield method for construction of tunnel, no groundwater gushing -

- out can be’ expecled Therefore, no serious impacts on the usmg groundwater \\.ould be causcd
b} the construcuon of tunnel floodway. ' : : :

(8) lmpacl to the Local__ Communities_ .

" A scries of socio-economic siudies was coriducted to assess the impact ‘of the proposed
projects to the local communities through changes in poptﬂatlon land use, local economy, -

* mcome and olher factors.

Resettlement is the most dtrccl and critical socio-economic: impact caused by the pl‘O]CClS

- Despite the efforts to minimize the rescitlement, a totat of 52.4 hectare of the land will be

subjected to land acquisition. The magmmdc of the rescttlement is estimated as shown
below.

Project area, main land use - numberof - population*2

o - hectare _ : household*1 o
Ciliwung Flood 4.1 housing, agricultural, = 145 . 725
Tunnel . smallscalebusiness -
Cisadane River 45.3 agricaltural . 460 2300
Intprovement o o
Western Banjir 3.0 housing N 8l 405
Canal : ' : -

notec  *1:based on JICA sﬁldy,_:_l‘)-%
¥2 : assuming 5 persons per houschold

In addition to the reviews of official records, about 10 % of the heads of the families of the
potential rescltlers were interviewed in order to obtain a better picture of the present socio-
economic condition and their needs in relation to the reselilement. © The potential resettlers

are mainly. farmers, fishernien, lraders workers in transportation. mclustry, etc., and they

belong to the low to middle income class {average annual household income < Rp 6 million).

The proportion of the productive generation (age 15 to 55) is relatwely low (about 50 to 60%) |

due to a large proportion of children. They are mainly concerned about the adequacy of the

compensation, form of the compensation, time altowed for reseltlement, and the new socio-

- cconomic relation with the future host communities. - A 'large part of the potential resettiers
is socially and economically bound to the ares, and they prefer to move to the neighboring
communitics if the resettlement is mevntable
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1 As a part of the overall ﬁnancml/t,conormcal analysis of the projects, the cost for land
- acquisition/compensation was estimated as sown below on the b"tSlS of the estimated values
* of the assets {See Scction 8.3 for details). : '

* Project household number | compensationper | total compensmion
o ' or land = |household or hectare N
' Clllwung Flood houschold 145 .| Rp 27 million Rp 3 ,915 million
Tunnel T and T 40 ha | Rp 2,200 million ‘f'i'"_Rp9020 million
- Cisadane River: houschold 460 Rp7million | Rp3,220 million
Improvement land ""453'ha '“‘“'Rp 1,000 mtliibn Rp 45,300 million .
Western Banjir houschold 81 ‘Rp27million | - Rp 2,187 million
. Canal |7 THand T | 301 ha "_""'RpISOOO mllitdn W"WRp 18,060 mllhon )

The potemlal resellicrb and olher aﬂeued parllcs (eg., 1llcga! resudents) are deeply concerncd

“about their future.  To facililate the resettlement proéess, therefore, a comprehensive public
relation/resettiement - program needs to be developed in the Detailed Design stage of the

project. - The program should focus on assisting the resettlers and other affected partics in

~their efforts to integrate lhemsalves socially and econoinically into the new host conununities.

The program shall be based on, but not limited to, the World Bank (}pcrallonal Directive 4.30

'(1990) and has to be developed in the carlicst stage of the project preparation.

8.5.3 l*ln'vironmcnt'al Managcmcht aml Monitoring Pian (EMMP)

_Normally, pn.dlcllon of impacts and evalufiuon of these magnitude are c¢onducted by

Environmental Impact Assessment (EIA). When adverse impacls ar¢ prcdu.tud mitigation
measures or control methods are also studied as definitely as possible in the EIA. Besides,
unexpected environmental ‘problems may occur during and after implementation of the
projects. In this case, it is very importarit to monitor and thereby manage the effectiveness
and “efficiency of the proposed mitigation measures and control -methods. Thus, the

~ Environmental Management and Monitoring Plan (EMMP) is required to cope with these

matters.

(1) Environmental Items for EMMP -

~ Considering the 'pe:iod to be continued and magnitude of negative citects of the possible
- . impacts, the § items namely 1) Noise, 2) Impairment of the transportation; 3) Water quality

(SS), 4) Groundwater and 5) Resettlement are selected for EMMP of the Project ( refer to

Table 8.4).  As for the itemy of historical assets, when somg archaeological objects are found

around outlet site of Ciliwung Floodway during conslmcl:on period, it become very

“important item, however ‘it is considered appropriate ~ to be managed by Archacolog)

Gervxce of Education and Cultural Oﬂlcc in Kodya Bogor

(2) o'rganizational set-_up for EMMP

In order to siuccessfully implement the proposec_l schemes, establishment of a organization
under executing body is of paramount importance. An organization consisting of appropriate
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. members from PGWRD, the Local Government and National Land Affairs, and other related
agencies shall actually execute the rescttlement and compensation activities for the Project. A
new unit for EMMP should be cstablished in the Ciliwung -Cisadane River Basin
Development Project Office provided by DGWRD. This unit shall handle environmental
issues during and after the lmplcmentallon of the proposed schemes as well as overall
' managemenl of EMMP,

8.6 Ovcrall' Evaluation _

Economic mtcmal rate of relumn (HRR) of tht, urgcnt ﬂood conlrol pmJect (lsl stage pro;ect)
is esumaled al 13.1%. :

The project would greally conlrlbute to the prospen{y of social and economic achvmes and

thc people’s welfare in Jakarla melropohs as the center of the pohm,al and socio- economlc
activities in Indonesia.- ‘ . :

'The praject would ‘cause some enwronmenlal ncgalwe lmpacls especnally durmg the

construction stage. Accordmgly the monitoring organization for the envnromnemal aspect
wou!d need to be orgamzed to decrease the impact as much as possnble '
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9: INIIS'l‘lTUTIONS AND ORGANIZATION |
9.1 Ge.neral Project implémentation
1) .Deﬁnite_P_lan
Based on the provisions'stipulatcd in prevailing, lcgiSléﬂion wa!éf f63011fces dt;wlépmcnt

~imust be conducied based on a definite plan. Minister of Public Works have the task and
duty to prepare the definite plan which has to be agrced and approvcd by all partles mvohcd

C.as suggested in Flgure 9.1,

' (2) ' Regulato‘ry aspect to pr0cc'¢d for iniplementatiou

'Based on law No. 11/1974 and operallona! regulatmns many regulahons on lmplemenlatlon :
- proceedings have been prepared. But detailed implementation proccedings still must be
: devcloped aud stipulated in the operahonal icgulations, furthcr to spcc;al condmon

B 9.2 ,Rlver Improvement Works. |

(i) Authoraty and Respons:b:hly

Authomy and rcsponslbihly of river managcment are based on Govcmment Regulahon No.
35/1991 pertaining river. TFor executing/carrying owt the task of river management,
Governnient (Ccntral and Region) 'eslablishcd Rivcr Management Agencies.

| Accorclmg o Mmls{enal Regulation -of MPW Nao. 48/PR111990 management  of
JABOTABEK area‘is still kept by Minister of Public Works. But (he implementation of
- management day t(_) day is still conducted by menc;al_Govemmenl

The Ciliwung-Cisadane River Basin Development Project (CCRBDP) which is established
by Director General of Water Resources Decree No. 28/1994, is empowered to implement
development/construction within the. frame -works of water. resources development in
JABOTABEK area. In the activitics of flood control, CCRBDP is empowered to conduct
management of flood control for the rivers flowing in the Province Regional Level I DKI
Jakarta and West Java. . : :

2) Sti‘ucture Croésing the Rivcr

* There are sweral pcrmancnt bndges cross:ng the Western Banjlr C'mal nhlch may disturb lhc
- flowof ﬂood ' : : -

’ Bccause all of the bridges are government property {Ministry of Public Works and Provincial
Government - DK Jakarta), the reconstruction/improvement of the bridge will be the
responsibility of the Government. Regarding the decision on which_ agency should be
- responsible for the reconstructionvimprovement and the cost will be provided by the Minister
* of Public Works in regard to the existing authorily and responsibility (Ministerial Regulation
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of MPW No. 48/PRT/ 1990),
(3) Further Steps’

One of the important factors for the implementation of the project is that the implementation
of intended provisions must be obeyed as suggested in Figure 9.1.

~fo be iﬁ confor.mity with the provisions stipulated in the inlended legislation, providing
: pollcms in imp!emen!auon to procced ‘constiuclion can be obtained through Forum' of
i Coordmatxon (prowsions in Mmlslenal Regulallon of MPW No 67/ PRT/ 1993)
9.3 Tunnel F Ioodway Works
(l) Preparatory Stagcs

The lcvc! of the lunncl is about 20 m below the surface and located just rlght down under Ihe

“city of Bogor The system of construction will be implemented mostly by horizontal boring, -

‘and not disturbing the city. No land acqmsmon will be nccdcd on surface land above the
alignment of the tunnel. : '

To avoid any unlike circumstances, either as stiuctural constraints related to engineering |

construction of non structural such as socio-psychological and socio- pchucal constrams elc.,
particular efforts and steps should be taken as follows

1} In conformity with provisions st_i;iu!ated_ in the brevjai!ing regulations, és'pecia_lly
Government Regulation No. 22/1982 and its operational regulations, a development plan
on water resources have to be provided by the Minister of Public Works. (refcr to Figure
9.1). _

2) Operational regulations, either which shonld be issued by Central Gmcmment (MPW
Minister of Home Affairs, Minister of Envnronmcm) or by Provincial Governmen, have
1o be settled, covermg the structural and non slmclural aspects. :

The development of the said operationat rt,g'ula!ious is similar but propdrtional'to the
procedures applied for regulatory arrangement of the Guidelines on Dam Safety whlch IS
issued by Ministerial Decree of MPW No. 378/KPTSf1987

(2) Non Structural Aspect

Clear information about the construction of the tunnel has to be presented to-the pc'oble,f by _

organizing campaign movement, before the construction begins. The campaign contains
among others, of explanation on sone assurance that the construction of the tunne! may not
cause disturbances to the living conditions of the people.

Description of responsibilities of the consultants, the contractors, and the govermmentyMPW
as the owner and supervisor, has to be formulated in detaited explanation and issved as -
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guidelines for nnp]cmenlaiton of thc tunnel construction as a Ministerial Instruction of MPW ‘
{as reference : Guidelines on Dam Safety, Ministerial Decree of MPW No 378!KP IS/t 98?)

“{3) The River Management

Beéfore construction of the tunnel, the management system of Ciliwung river and Cisadane
river, is in accordance with DPS (Daerah Pengairan Sungai - Catchment Area) pattern or Sub -
- River Basin pattern (The River Basin or River Territory is Ciliwung - Cisadane River Basin).

But at the time the construction of the tunne! is completed, the Ciliwung river and Cisadane

river are interconnected to one river system. - The river management also has to be modified
© to one river management system, including the flood control management. The discharge
distribution system m the engmcermg predemgn is already designied in one system.

Before the construction of the lunnel an mshtuhon mcludmg the river management unit has
10 be established. This unit is one of the division of Basin Watcr Resourcés Managemeitt and
Developmenl Unit. - Conceivable ways for that are : 1) the function of the preseént Ciliwung- -
Cisadane River Basin Development Project be upgraded, or 2) the function of the pn,sem Jasa
Tirta State Corporatton be enlarged to cover the Crhwuug Cisadane river basin.
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10 IMPLEMENTATION PLAN

10.1

Phasing of Urgent Fload Control Project (1st Stage Project)

ln":consideration of the project cost and the on-going flood control projects t§ be financed
with Project Type Seclor Loan by OECF which are scheduled to be implemented in 1997 to :
12000; it'is proposed to imp!emenl the urgent flood control prOJecl (ist stage pro;ecl) by _

. phasing as follows:

~Istphase -
“The Cisadane river -

+ The Ciliwung ﬂoodway_ .

2nd phase :
The Wcstem Banj:r Canai

: Channel improvement works for 25-ycar des;gn scale
: Construction of floodway wnh 2 tunnels
| (des:gn d:schargc distribution is 300 m’fs)

: Channel’ lmprovemenl vuorks for 100 -year desngn
‘  discharge

(0.2 * Time Schedule'df Urgent Fl'ood Contro_l Pi‘oject (15t smge Prdject)

T he time schedule of 1mplcmentatlon of the urgent ﬂoocl comrol project (lst stagc pro;ect) is

proposed as follows

st phase project &
Detailed design  : 1997 - 1998 Construction  : 2000 - 2003

2nd phase project -

Détailed design  : 2002-2003  Construction . : 2004 - 2008
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“11" 2ND STAGF, PROJECT

‘11.1 General

‘The supplemental works for the master plan level afier complelion of the urgent flood control
- project (lst stage project) is called as 2nd stagc, project. The succeeding supplemental
W orks consist of the followings: ‘ ‘

- 1) river improvement of the Cmdanc river for 50- year design scale

~ (scheduled year : detailed design 2007 - 2008, construction 2010 - 201 DN

~ 2) adjustment works of the Ciliwung Floodway inlet facilities for 600 m/s

- (scheduled year : detailed deS|gn 2007 2008, construction 2010 20![)

The an stage pro_u.ct is desirable to be lmplemented soon aﬂer complctton of the urgcm
flood control project (st stage pmject)

' 11.‘2 Economic Is\faluahon of Wholc Pri01fity Projccts -

Here pwjecl cost, benefit and EIRR for lhc whole pnonty projects compnsmg the urgent
flood control pro;ect (Ist slagc pro;ect) and the 2nd stage pro;ects are presented below

l) Whole Pro_]ect Cost  :Rp. l 169,126 mlllnon (¥ 5[ 503 mitlion)

- '2) Whole Project Benefit :Rp.1 16,545 million (¥ 5,134 m:lllon}fyear
3) Whole Project EIRR  :13.2% '
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2 RECOMMENDATIONS

~In view of the seriows direct and indirect dmﬁagcs and confusion due to the big flooding in

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

(1st stage project) be implemented very soon as an urgent schene.

| lhc folloxviiig rccommendations'a;rc also ptoposcd.

- | i2.1 | Flood Coot::'ol: |

(M kR:es.iriclion %of Dev‘rciopmezllt's.llong toé'\vostcrn Banjir Ca);ai :

Rfvcr 1mprovement of lhe Western Banjlr Canal has been pro‘;rcd to be mdlspcnsable for
flood contro! of DKI Jakarta through the floods in 1996, “And ii has been also proved that

the downstream reaches lmprovement has an important rolc for lhc river improvement of the
vhole reaches. :

' :'Ho“ever as can be scen along lhe downstream reaches of the WBC, it is pracncall) :

impossible to implement the present Detailed Design of the' WBC conducted in 1987 by
“West Jakarta Flood Control System Project (I11)” as it is because of lhc on- gomg big scale
‘residential dewlopment proy:cts wnhm the proposed alignmeat.

Accordmgly, it is absoluiely necessary 1o ngulate the development’ strictly ' within the
alignment proposcd in the urgent flood control project not to repeat this kind of situation
agaift. _

(2) Ceordimation with KAPUKNAGA

Reclamation of the north coast of the JABOTABEK area inciuding the arca near the estuary

of the Cisadane river is planned by KAPUKNAGA project.  Even though the estuary arca is.

not included for reclamation by the project, downstream reaches of the Cisadane river has a
close relationship with the project, since the development of the coastal area is included in the
project.

As urgent floed contro! project, the project includes a plan to construct the embankment
along the downstream reaches of the Cisadane river. But the downsiream 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 wuh KAPUKNAGA
project for this aspect will be needed l'or further step of the project. -

(3) Construction of Embank’men(
© For construction of embankment of the Western Baujir Canal, even though the embankment
is planned to be provided with revetment works or pavement on the crown in order that the

embankment would not collapse totally even overtopping occurs for floods aver the design
scale, it is still mlporlant to pay altcnllon so that no foreign body waould not be included in the
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-embankment during the construction stage.

12.2 Implementation Schedule

Since major floods of the Ciliwung river is to be diverted from the Ciliwung river to the
Cisadane river, the river improvement works of the Cisadane river should be completed
before the completion of construction of the Ciliwung floodway. '

12.3 Detailed Design
() Geological Investigation 'fm' Detailed Design

i (“onstrucuon plan and the cost of lhe Clllwung l loodway are studied in the present report.

But it is conducted based on the very limited geotechnical investigation results.  The boring

- sites for the tunnel itself in this feasrblllty stage for the lcngth of' about 1 km are only 3 sites
-~ and mamly near the inlet 'md outlet. :

For the detailed dc51gn of the floodway tunnel, more detailed geotechnical mvcshgahon

- especially along the tunnel route are needed to be conducted. Depending on the geological
: mvesugauon resulis along the tunnel route, the construction melhod itsell nght be different -

and !hen the cost m:ghl be a vcry different one.

(2) Model 'l‘est for Detailed Design of Ciliwung Floodway '

- The thwung ﬂoodway is dcs;gncd wnhoul any galed structure to divert floods from the

(‘1!1\\mng river to the Cisadane river on the preliminary design level. The diversion ratio of
flood between the Ciliwung and the Cisadane river has a significant role for the flood control
for DKI Jakarta and Tangerang arca.  For detailed design of the Ciliwung floodway, model
test seems to be indispensable including test for diversion rate of flood.
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Table 5.1 PRINCIPAL FEATURES _OF=CONSTRUCTION WORKS(1 /2)

QUANTITY

MAJOR WORKS
A. 18T PHASE
A-1 _CISADANE RIVER
1. River Channel Improvement _
’ E_xcaval_ion.:Common' | a ;"':8_25,000_ m* o €3
: [iinbankmenpiﬁdike :.5913,0{)05 m
R .Concrctc in structures 2,520 m®
2. ' Drinage Facilities lllibrovenlelyt | .
. Conerete in s{.mciu'res o 570w’
ﬂap gaté, ¢ 800 mm o 4 nos.
Flap gate, & 1,000 mm 'S nos.
A-2  CILIWUNG FLOODWAY
1. Floodway Construction o o
Excavation, comrﬁon : '196_,70(} m’ : '
: EXCh'vati0|1, weathered rock 78,500 m’ : @
Excavation, rock . . 8,500  m’
Embankment for ¢offerdam - N 17',6'00 lﬁ3 _
Embanknient in dike 15,000 mw*
Concrete in structuges | "ll,130 m'
Shield tunneling excavation 136,600 m*
Ist lining by segment © 1,610 rings
Znd lining by concrete 15,100 oY
Consolidation grouting, 11,400 m 120 ton
PC concrete pile, ¢ S00 mm 12,630 m
Steel sheet pile, w=300 mm 9200 m
*E

Susp’e'nsion' bridge, 1.5 mWx 40 mL

T6
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Table 5.1 ~ PRINCIPAL FEATURES OF CONSTRUCTION WORKS(2 / 2)

MAIJOR WORKS : - QUANTITY

B.  2ND PHASE
B-1  WESTERN BANJIR CANAL

“ 1. River Channel Improvement

Excavation, comnton T o ‘ 1,357,100 m
© Demolition of existing structure =~ 26,920 W’
Embankment indike o -~ 110,600-
Concrete in siructures S 12990 W’
‘Utility bridges improvement . -1 _ . 19 nos.
“Reconstruction of bridges .~ - © 77 nos.

Latemeten bridge 5 28mW x 60mL
Kyai Tapabridge . 5 23mW x 50ml -
Teluk Gong Rayabr. - ;  7mWxS0mL

© Dr.Semeru Railway br.; 1 track x 42mL

- Railway br. on Karet Barrage ; + 1 track
K.H.Mas Mansyur 5 12mW x 37mL
Road br. on Manggarai Barage ; | lane

Strengthening of existing bridge structures’ . 9 nos.

Flap gate, 6 700 mm - - 4 nos.

. Flap gate, $ 800 mm A 6 nos.
8 : CGate, 1.5mx25m . 2 nos,
. Gate,2.0mx2.5m 2 nos.

2. - Manggarai Barrage Improvement

~ Excavation, common - ' 10200 '
Embankment for structures ' 4,500 w’
Concrete in sluctures 6,020 m'
" PC concrete pile, ¢ S00 mim 1,920 m
Sicel sheet pile, w=300 mm - LS00 m
Gate, 1.6 mx 1.6 m i no
Gate, 5.5mx 85 m 1 no
3.  Drainage Structures at Muara Angke _
© 7 Excavation, common’ S 120 m'
© .. Conecrete in structures IR 165 o'
g . PCconcrete pite, ¢ S00mm . : 170 m
. L - Steel sheet pile, w=300 mm =+ - : 170 m
“Gate, 1.2 mx3.0m . _ _ I no
Gate, 1.5mx25m . - .2 -nos.
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Table7.t SUMMARY OF CONSTRUCTION COST
' B ' © (Unit : Thousand)

CIPY.1.0=Rp. 2270

T8

Description " Foreign Curiency ~ Local Currency  Total Equivalent
{Japanese Yen) {Rupiah) (Rupiah)
A, IST PHASE
I CISADANE RIVER | e o
CLY River Channel Improvement 1,108,152 | 13,578,926 38,733,980
1.2 Related Structores 10879 346,023 592970
' Sub-total of A-l 1,119,031 13924950 j39,'325,95'0 .
I  CILIWUNG FLOODWAY 11,437,817 109,653,701 369,292,149
| © Sub-tolal of A-11 1,432,817 109,653,701 ¢ 369,292,149
FOTAL OF Ist PHASE 12,556,848 - 123,578,650 408,619,099
|
B. 2ND PHASE
1. WESTERN BANJIR CANAL
1.1 River Channel Improvement 2306606 32049715 84,409,663
1.2 Manggarai Barrage 139,053 3,174,025 6,330,520
1.3 Related Structuics 7,821 307,568 485,103
TOTAL OF 2nd PHASE 2,453,479 35,531,309 91,225,286
GRAND TOTAL 15010327 159,109,959 499,844,385
Note : Exchange rate : US$ 1 0=Rp 2.281 = JPY'. 100.48 - : B



Table 7.2 TOTAL PROJECT COST

~ (Unit : Mitlion) - .
* Description - Foreign Cunéncy -Local Currency — Total [iq'ui'vnlcm
{Japanese Yen) (Rupiah) " (Rupiah)
"1 Direct Construction Cost 15.010 159,110 499,844
2 Land Acquisition and House 0 sz . 8L702
. Compensation Cost : .o : S
3 Subtotalof (1+2) SO0 240812 581,546
4 Engiecring Services Cost 2252 23867 - . 74977
C({S%of 1) | T R
. 5 Govermment Adminisirat_ioh Cost .0 _ © 29,077 _ 29,077
(5 % of 3.(F+1.) ' - N |
6 Subtotalof (Bed+S) 17262 293756 685,601
7 Physical Con_lingenéy L6 - o 29,376 68,560
(10% of 6.) - B .
B8 Swbowlof 6+ | 18988 323,132 754,161
9 Price Contingency | 4544 2378M 340,983
TOTAL(8+9) L 23532 560966 1,095,144

© Note : Exchange rate ; US$ 1.0 = Rp. 2,281 = IPY. 100.48
JPY. 1.0=Rp. 2270
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Table 8,2 BENEFIT

Urgent Flood Control Project

/COST ANALYSIS

Unit: Million Rp

{The Ist Stage Project) © 662,211
© o Year in Year Benefit Cosl Net Cash
- ordet Construction O/M Replacement Total Flow
1 1997/98 0 11,675 0 11,675 11,675
2 1998/99 0 11,675 a 11,675 11,675
3 1995/00 0 19,99 0 19,996 -19,996
4 2000/ 0 83,814 0 831814 -83,814
5 2001002 3,058 146259 - 401 146,660 © -143,602
6. 200203 4815 139,378 799 140,177 - -135,332
LT 200304 6,632 103,288 T 104,487  °-57,855
8, 200405 72,530 44,168 . 1,600 45,768 26,762
9 200546 0,176 27,502 1,967 29,489 59,687
10 2006/07 - 93,932 27,561 2072 29,633 T64,299
[} 2007108 . 98,580° 20568 2,0 29,135 68,845
2. 2008409 103,336 19,314 - 2,279 21,593 7 81,743
13 200910 108,092 b2,384 2,384 105,708
‘14 2010m 108,092 ©2,384 2,384 - :105,708
15, 200112 108,092 12,384 12,384 - 105,708
16 2002/13 108,092 2,384 2,384 105,708
7. 20114 108,092 2384 2,384 105,708
18 2014115 © 108,092 2,384 2,384 . 105,708
19 2015116 - 108,092 2,384 © 1384 - 105,708
20 2016117 108,092 2,384 2,384 105,708
21 201718 108,092 £2,384 12,384 105,708
22 201819 108,092 2,384 2,384 105,708
23 2019420 108,092 2,384 2,384 105,708
24 2020421 108,092 2,384 2,384 105,708
25 2021422 108,092 2,384 2,384 105,708
26 2022123 108,092 2,384 2,384 105,708
27 2023724 108,092 2,384 2,384 105,708
28 2024125 108,092 2,384 2,384, 105,708
29 2025726 108,092 2,384 2,384 105,708
k1)) 2025727 108,092 2,384 2,384 195,708
1 2027118 108,092 2,384 2,384 105,768
32 2028129 108,052 2,384 2,384 105,708
13 2029130 108,092 2,384 2,384 105,708
34 2030731 103,092 2,384 2,384 . 105,708
35 2031/32 108,092 2,384 2,384 105,708
36 203233 108,092 2,384 2,542 4,926 101,166
37 203334 108,092 2,384 2,384 105,708
8 2034435 108,692 2,384 2,384 105,708
39 2035/36 108,092 2,384 2,384 105,708
40 2036/37 108,092 2,384 2,384 105,708
41 203738 108,092 2,384 . 2,384 105,708
12 2038/39 - 108,092 2,384 2,384 7105708
43 2039/40 108,092 2,384 2,384 1105708
H 2040745 108,092 1,384 2,384 105,708
45 2041/42 108,092 © 2,384 2,384 105,708
46 2042143 108,092 2,384 23847 105,708
47 2043144 - 108,092 L 2,384 ¢ 2,384 105,708
48 2044145 - 103,092 2,384 2,384 . 105,708
49 204545 108092 02,384 . 2238% 105,708
.59 204647 - 108,092 2,38 2,384 105,708
IRR = 131% ' -
B/C = 110 (al discount rate: 12 %)
35,281 {al discount rate; 12 %)

NPV=
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‘Table 8.3  TRFFIC VOLUME OFl CONS'I‘RUCT!ON TRUCK

-Construction ~ Excavation ° Work days = Excavation  Truck volume Truck volume

site -~ (m3) (days) per day perday . per hour
L ~ {m3/day)  (trucks/day) - (trucks/hour)
Ciliwung 420300 1,200 351 59 8
~ Floodway T - _ o
@ . WB.C 1,367,420 1,200 LMo 190 24
" ' Cisadane river 825,000 1,200 688 115 s

R Note: Construction term ; 4 years, Work days per year ; 300 days, 7
- Work hours per day ; 8 hours, Capacity per truk ; 6 m3

" Table$.4 SCREENING OF ENVIRONMENTAL ITEMS FOR EMMP

_ _ ' Evaluation ' Recommended EMMP
Ttem ~ Petiod Mag'tude Nece’ty for the Project
ALcosystem C c X :Nlo EMMP is required -

4 Bllistorical aseets A B 0 EMMPisnceded
CAir&miss A A O EMMP is nceded concerning noise.
D-Teansportation A A 0 EMMPisnceded

CEWeerqualty
nss A B 0 EMMP is nceded
2)Sail crosion | B C X  No EMMP is required, but sedimantation

ponds and early facing arc neccessary in
construction site of the infet and outlet of

: {loodway
3)Diversion C C X  No EMMP is required
' FGowdwater A B O EMMPisnceded
o GResctlement A A 0O EMMPisneeded
Note: A hightong: B:imedi.u_m: C: low/short ' '

O/EMMP isnceded ~ X:EMMP.is not needed
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