PARTII: FEASIBILITY STUDY

! Facilities Required for the Priority Projects

: 7”lhe Second Phase of the Second Stage as the priority prolects which mcludcs two_parts of -

lmplemcntallon programs are as follows.

1)

2

Paﬁl_

' Fxpanslon of Exastmg Buaran Treatmenl Plant wﬂh the capa(:lty of 3, 000 Ifsec takmg aw

water from the upgxaded WTC. . :
Expansxon of existing Dlsmbuuon Cemer R1 wnh ihe capacnty of 2, OUD I/sec 1eceiving
treated water from Buaran Treatment Plant (Treated water transmission pipeline will use
exnslmg transmlss:on pipcline). _ o _
New Distribution Center R6 with the capacity of 2,100 V/sec receiving freatcd watet from

Buaran Treatment Plant lhrough Distribution Center RI1.

Treated Water Transmlssmn Plpelme from sttnbutmn Cemer RI to R6 wuh the total

plpelme Ienglh of 33. 5 km.

Part 2

New 'con'smléiion' 6f Ci.payung Treatment Plant with the capacity of 5,000 Vfscc taking
. raw water from the WTC through’ raw watcr transmlssmn plpehn& of which lcngih will be
©20.0km.

' Expansions of existing Distribution Centers R4 and RS with thé capacity of 2,600 scc

and 1,600.1;@&0, iespeétively, reéeiving treated water from Cipayung Treatment Plant.
Trealed Water Transmissicn Pipeline from Cipayung Treatment Plant fo Dis’tribuﬁon;

Centers R4 and R3 with the total pipeline length of 41.5 km.
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In each program, implementation of installation of distribution mains and service mains are also

included for expansion of service area.

Although the expansion works of the existing Buaran Treatment Plant was confirmed as the Part

1 Project, the Indonesian side pointed out other possible location of new treatment planl-in‘

~* Bekasi area instead of the expansion of Buaran Treatment Plant. * According to the explanation

* ¢ by the Indonesian side, in the event of the Indonesian side encountering diffi culties on additional

! land acquxsxlton around existing Buaran Treatment Plant premises, there will be a possml!ny o

- shift the location of the treatment plant from Buaran to Bekasi.

- Facilities required for each part are outlined on the Figuve-S18.1 and _SIS.Z, respectively.

Target year for each Priority Project is as follows.

- Part One, Second Phase of Second Stage: - Target Year 2005
Part Two, Second Phase of Second Stage : ~ Target Year 2008

' Sen'i.cg Area in Year 2005 and Year 2008

| According to the resulis of the Master Plan, servlce area in Year 2005 which is lhe target year of
the Part One, Second Phase of Second Stage wﬂl be expanded wndely from the ex:slmg service
area. Dnection of the service area expansxon will be mamiy to the ues! and to the easl The |
most of area inside the Outer Ring nghway will be covered as the service arca. Soulhem part |

of Jakana outside of the Guter ng H:ghwa;, will be still remained unserved area.

After completion of the Pan One Pro_;ecl service area will contmuous]y e;«pand beyond the .
Outer Ring Highway, and the most of DKI Jakarta will be included in the PAM JAYA service
an,a m Year 2008 which is lhe target year of lhe Part Two ijecl Because of expandmg- '
developmg acuvmas from .the cenler of DKI Jakana to outside of Jakarta beyond the
admmlstratwe baundary, PAM JAYA service arca w:!l cover parl of Kolamadya Tangerang pait
- of Cipondoh and Cnledug, in year 2008

- Service afeas in Year _20{15 and Year 2008 are shown on Figure-$19.1.
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Figuie-519.1
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FUTURE SERVICE AREA
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* Population and Water Demand until Year 2008

In this section, future population and future water demand until the target year 2008 are

described as basic figures for the Feasibility Study.
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Figure-S19.4  SERVICE RATIO
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In the Master plan, it is planned that improvement of water quality is implemented in three steps

and the target of each step is as shown below. Necessary measures for the imiprovement are

also studied in the plan.

Step 1 Potable Water at Treatment Plant Effluent
Step 2 Potable Water at The End of Distribution Mains
Step 3° Potable Water at Each Tap of All Consumers

In the Feasibility Study, realization of the Step | and Step 2 improvement are piahned.j

- 820.1 Water Treatment Method

' Conventional method with rapid sand filtration is employed 1o the water treatment method for

the Priority Projécts with the prowsxons for strt.nglhenmg of chemical apphcatlon for the water

lreatment and for isolation of W‘l C from Bekas: river as well

Planned Raw Water Quality

For blanncd raw water quality, the present upsircam quality of WTC is basically applied.  After

‘slight rmodification of the ranges of the present ubstrcam quality, the'q'uality values as listed in

the ’i‘able-'SA_",O.l'is applied for future quality of the raw water for planning of the water treatment

process for the Priority Projects.
Water Tréalment process

On the basis of the trealme'nt: method as desciibed above, the process flow of water treatment of

- the Ptiority Projects is planned as shown in the Eiglir¢-S20_.l. -
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Table-520.1 FUTURE QUALITY OF RAW WATER OF WIC

. Parameter= | Unit | 2 Range’ | ‘Average | Remarks =
Turbidity NTU | 16 - 1000 30  [Dry Secason
: 100 |Rainy Scason
Color TCU [ 10-15 5.0
pH | 65-80 - 7.2 o
KMnO4 mg/l | 1.0-10 } 5.0 ' -
N4 mg/t 1 0.0-1.0. 01
e = mg/l | 0.05-1.0 04
Mn mgAd | 0.0-0.1 0.03
- |Detergent mgA | 0.01-0.2 0.1
. [E.Coli L {mg/l 15000 - 200000 30000

 Figure-$20.1  FUTURE WATER TREATMENT METHOD

'CL{AC). - AL{LM) e €y LM CL,

S S S R R oY

aliniaie. ) _ — N
|Reﬁ1ri;tall :::‘:::‘g % Flocculal?qn —> Sitz:lllll::nn - F:iltralimi —a- Rescn'oif‘
T . . Pen o : :.'_Slugige .}
_ - o R L T >I_ Treatment |
LEGEND CL: - Chlorine . . : . L e e e e e
AL:  Alm ' ' o '
LM: " Lime

AC: Powdered Aciivated Carbon’ :_

520.2 Improvement of Raw Water Quality

Impravement of raw water quality of West Tarum canal by 1<olauon of the canai fmm Be}\aqn
river is indispensable for water treatment under the Pnonty P:o;ec!s The canal isolatmn is
explained in FS- SZl

®
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- 8203 Tmprovement of Distributed Water Quality

After achievement of the target of Step 1 improvement of water quality, that is to secure potable
water at the treatment plant, next target of quality improvement, Step 2, for obtaining drinkable
- water at the end of distribution mains will be conquered.  Required measures for improvement

distributed water qualily are as follows.

) “Improvement by PISIP

e (2) Additional Chloerination at Distnbuhon Center
{3 Zoning of Distiibution Network :
@4y - Momtormg of Water Quality in Dasmbuuon Network

s211 . Study on Upgrading of Wesl"l‘a_rum Canal in Quantity Aspect

- There are two (2) factors to make water balarice study for checking future availability of raw
water from the West Tarum Canal under past, present and future conditions ; 1) deduction of
irrigation water demand by decreasing irrigation area, and 2) industrial water demand -

“additionaliy increased by industrial development along and $mr6unding the West Tarum Canal.

In ‘addition to the above _iﬁformatioﬁ,'.lhcf Iatilﬁhu_r Aulhdrity has estimated ihal an additional
water with an amount of 210 3 m%fsec out of 5 m¥/sec for the initial immediate measure might be-
already available at present, obtaining by reducing the irvigation area in Bekasi and it is -
predicted that availability of the remaining 3 1o 2 m*/sec for the initial measure is vel;y.s'ure'
befo're'lhe' end of Year 2001.  The said information means that the mmal immediate measure

- with an amoum ‘of 5 m’/sec will be allocated by reducing only from the water use for the Bekasa

o '1mgauon area. Therefore lhe tolal amcmnt of supphed water from the West Tarum Canal

' before the confluence with the Bekasi river, havmg an amount of 31 1 m¥/sec, wnll be newly 5

allocated to 5 m*/sec for the BeLasn arca and 26.1 m’ISt,c for the DKI Jakarta.

As mentioned in the preceding Section, the West Tarum Canal will generate an additional water

of 10 mYsec, out of which 5 m%sec cach will be available in the Years 2002 aﬁd.?ﬂﬂé
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respectively.
The study on necessity of expansion works of the West Tarum Canal for upgrading was to check
whether or not the existing canal cross section can allow increasing discharge, which is the sum

- of " the existing altocated discharge and the additionally generated discharge.

" For th¢ said study ‘purpose, the site investigation to' measvre the existing freeboard was

 conducted for entire s_ecﬁm from the confluence with the Cibeet river to the Buaran intake of the

: e:éis{ting'Tr'eaimentiPlanl for thie period in-May and from July to August 1996. And the
following results on necessity of the expansion works for the upgrading of the West Tarum
Canal ;. | - |

Section I

Not needed S rfrug intake - Conﬂuence with Cibeet River
Section ‘11 . e S : o
Not needed - Confluence with Cibeet River - Confluence with Cikarang River -

Section 1 _ o _ _
" Not needed - Confluence with Cikarang River - Conflitence with Bekasi River

" Section 1V S :
: N Confluence with Bekasi River - Buaran Intake
1.5 km downstream section from entrance of existing silt trap’ |
Needed - - . _ - - B
- 0.6 km upstream section from Buaran intake = - Need'eglr

" Other sections - Not nceded

For the sections, which require the expansion works, the cross section of the West Tarum Canal '

should be gh'angcd from trapezoid shape to rectangular slhape.' As an appropriate construction
~ methodology, it is proposed that sheet piles ate driven at the shoulders of both sides of the canal

- and that the remaining portions inside the: sheet ; piles driven is temoved by dredging.

Figure-S21.1 shows the flow chart of .upgradcd' West Tarum Canal,
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| S21.2 Slud) on Upgrading of West Tarum Canal in Quality Aspect

The opu’ohs for conveying raw water of an accepiable quality and in sufficient quantities to DKI

Jakarta and its summounding area (BOTABEK) have been studicd b):' the Jabotabek Water

Resources Management Study (jWRMS) financed by World Bank loan. The study concluded _

that upgrading.of the prc_sen{ configuration bf the West Tarum Canal to safeguard the water

quality is the cheapest solution to satisfy a major pait of the faw watet demand of DKI Jakarta -

and Bekasi for the immediate future.

“The short term and medium term measures is to keep the quality of West Tarum Canal water

acceptable levels preventing inflow from the intercepted rivers and drainage inte the West

Tarum Canal. The solution to meet the Origiﬁai design coricept can be accomplished by

keeping the West Tarum Canal water separated from the intercepted water, while diverting the

intercepied water directly to the relevant irrigation sectors, which can also be supplied from the

West Tarum Canal in case of water shortage. To realize the said concept, an appropriate
structures such as syphon, pipe bridge, etc. have to be constructed at the locations where the
West Tarum Canal intercepts the rivers or where intercepted water has to cross the West Tarum

Canal.

Following the JWRMS, the Jatilohur Water Resources Management Project (JMP), Jatiluhur

Water Resources Management Project Study (JMPS), has commenced and is being carried out
the study on water maragement in accordance with the Terms of Reference as of October 1996.
The said study has included water quality improvement of the West Tarum Canal for providing
safe drinking water to parts of the DKI Jakarta and Botabek as immediate measure.” In such
sitvation, the JICA Study Team has closely coordinated with the JMPS through the Jatiluhur
Authority, especially on scope of works under the said management study, of which the JICA
Study Team shall undertake the most urgent works. Finally, it was proposed that the JICA
Study Team would perform assistance works to implement the upgra'ding works, in qualily
aspect, only for the intercepting portion of the West Tarum Cznal with the Bekast river, which
can be made as the consolidated works with the upgrading works, in quantity aspect, of the West
Tarum Canal for the scction fioin the Bekasi intake to the Buarah intake and raw water

ttansmission by pipeline from the Bekasi intake to the proposed treatment plant.
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§2L.3 . Conceplional Design and Prelﬁhinary Cost Estimate for Upgrading in
| Quantity Aspect

The upgrading works for the West Tarum Canal in quantity aspect is composed of sheet pile

driving works at both left and right shoulder of the canal and dredging and cxcavation works

in'si_de the canal.  The said upgrading works will be required only for 2.1 km against a total
tength of the canal from the outlét of the existing siit trap to the Buaran intake. The typiﬁ'al

: cafnél_séelicns fm-u’p‘gr_ading and ‘other related works are shown ;in Figﬁrcészl.z. The total

' dire;;‘t construction cost was preliminarily- esliiméted fo_ be US$ 11.0 million equivalent
consiéting of Yen 847 million (US$ 7.7 miltion equivalent) in foreign curreiicy p;orlion and Rp. '

7.26 biltion (USS 3.3 million equivalent) in local curréncy portion as summarized below :

Table-S21.2 - DIRECT CONSTRUCTION COST OF UPGRADING
WEST TARUM CANAL IN QUANTITY ASPECT

(1) Preparatory Works 38,500 " 330,000 500

(2) Steel Sheet Piling - 639,100 5,478,000 8,300
(3)  Dredging/Excavation 26,950 231,000 350
(4) Improvement Works for
Canal Crossing Structures 77,000 660,000 1,000
{5) Miscellaneous Works 65,450 561,000 850
" Total Direct Construction Cost ©: 7 847,000 0 7.260,000: 11,000
S21.4 Conceptional Design on Structures for Upgrading in Quality Aspect

The proposed plan on structural serics for crossing the Bekasi river has the following structures

as shown on Figure-S21.3.
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Figure-521.2

UPGRADING OF WEST TARUM CANAL IN QUANTITY ASPECT
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N

The preliminary cost estimate was made in Table-S21.2, bascd on the rough work quantities

under the conceptional design of the structures.

Table-S21.2  DIRECT CONSTRUCTION COST
UPGRADING wom{s IN QUALITY ASPECT

SNos T Mem FOl“Elgﬂ Cumncw B LocalCurrency Total :-
Cha T TR T (e 167y (R[} 107 (USTS fﬁj)';
1. Civil Works ' _ "555,170 4,738,6(}0 7,210
(1) Coffering & Dewalcring s ‘123,200 1,056,000 1,600
(2) - Forebay : 38,500 : 330,000 500
(3) Gated Control Weir for Emergency . 18,470 72,600 110
(4) Inlet Changel 177,100 1,518,000 2,300
(5) Siphon 161,700 - 1,386,000 2,100

~ (6)  Outlet Channel & Quilet Stmclurbs T 45200 396,000 600

2. Metal Works _ 96,250 823,000 1,250

(1) Gated Control Weir for Emergency 26,950 231,600 350

(2) Intake 26,950 231,000 350

(3) Siphon 15,400 132,000 200

_____@) Outlat Structures 26,950 . 231,000 350
- Total Direct Construction Cost T ST i B AB3600. B 46

Under the priority projects, two treatment plants will be constructed, namely;

Buaran Il Treatrnent Plant : Capacity 5,000 1/sec, and
Cipayung Testament Plant : Capacity 5,000 I/sec.

Location of these treatinent plants are shown on Figure-522.1
For design of the new tréatment plant, following concepts were taken into account:

«  Easy opciration and maintenance

*  Reduction of treatment plant loss

o Conforming to the existing facilitics to be able to establich united system, for Braran 11}
*  Considering {uture expansion, for Cipayung,

*  Matching topographical and geographical condition
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LOCATION OF TREATMETN PLANTS

Figure-S22.1
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Because of nature of raw water from dam lake, fluctuation of raw water quality rﬁay be small
and sudden quality change will not be foreseen. Under the circumstance, operation of the
-plants will be stable and constant, therefore, treatment system should be designed as simple

system which will not require skilled or special know-how or control.

Tb reduce tréalméni plant {oss, :il should be considered to retum backwash water from filter
basin whlch is lhc major portion of the plant loss to intake or recclvmg well Slludge'neqimcm

- plant will be rcqumd in future to protecl env:ronment around the plants.’ Supemalam of Sludge :
o tthLener which will be part of siudge treatmcnt plant in future, will not be rt,commended to

© retuin to mtake or recewmg well to avoid too complicatéd plant operat:on

Itis recommended to anangc or include land spaCu, requmad for the fulure. sludge treatment plant

: when and for the trcalmcnt plant is acquired.

B Gcneral la) out of the Buaran lll trea1ment plant and Crpayung ireatment plant are presented on

Figure-822.2 and Figure- 822.3 respechvely

$23.1 - General Concepl

The roles of treated water l'rans‘missi_orj and distribution systems are to convey arnd distribitle
treated water continuously to consumers without déterioration of water quatity nor without
much waste. - Adequate édjuslment or control of water quantity, pressure and quality in the
system' is very important to satisfy the purpose. Hydraulically separated zoning system is
" recommended 0 be introduced in the Mater Plan as a suitable method for the control of
' dlsmbuuon system, z\tlhough the whole cervice area will imt be abié to be separated into
- proposed, seven zones dunng the pnonly p!GjEC! penod lhc area should be hydraulically

separated graduall)
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There are fluctuations in water demand scasonally and hourly. Among these variations, the

following peak factors are used for the preliminaty design.

e Day Maximum Water Demand : 115 % of day average water demand
Transmission Pipe is designed on day maximum water dernand basis.
*  Hourly Maximum Water Demand : 130 % of day maximum water demand _
Distribution Pipe is designed on hourly maximum water demand basis. - : @
'823.2 Treated Water Transmi'ésion

‘During the period for the immediate projects, water treatment plant will be exPanded or newly
_cbnstructed in eastern area whereas western arca are expected to have gredl increase in water
demand. -~ Considering introduction of zoning sjrstem as discussed in the previous section
treated water should be transmitted from treatment plants to distribution centers in western area
* through treated water transmission pipel_ine_.' Required construction of transmission pipeline .

- during Part 1 and Part 2 of Second Phase of Second Stage are follows: |

Part .l of Secqnd Phase of Second Stage, Target Year 2005

BUARANIII ——# DCRl —® DC-R6 &
. EXISTING NEW o B

L=13.5Km " L=335Km

 Part 2 of Second Phase of Sccond Stage, Target Year 2008 -

 CIPAYUNG ———#  DC-RS .

—* DCR4
- NEW C, o NEW
1=23.5Km - L=16.5Km

Pipe alignments of these treated water fransmission pipeline are shown on Figures-S23.1 and
$23.2. |
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523.3 Distribution Center

Distribution centers are to be newly constructed or expanded in order to distribute water in each

zone properly as water distsibution terminals for zoning system.  As the priority projei:ls, DC-
R1 and DC-R6 are planned tojbe expanded/constructed during Part 1 progralﬁ, while DC-R4 and

; DC-RS are to be expanded during Part 2 program.  Distribution center have duty to régulate the
fiuctuations occurring bclwcen the quantil)' of transmitted and delived. _bC-R_l has, in gdditfon :

- {0 above, another function as a pump station for treated water transmission.

The distribution center is composed of operational reservoir, distribution pump facilities and
chlorination facilities.” Operational reservoir is to store water which can be drawn upon during
those hours of the day when distribution system demand is high and then rep!eniéhed dufiﬁg the
- night when the system: demand is low. Chlorination facilities are required to supplement the
‘dlsmfectlon in the treatment plant consxdenng long lransmlssmn plpelme fmm the plant and

: detentlon in operational reservoir and dlstnbuuon pipelines.

Required capacity of operalional reservoir and pump facilities is shown in Table-523,1.

 Table-S23.0 Required Capacity of Reservoir and Pump Facilities

__Part One Program Part Two Program i '

L 4 | "DCRL | DCRé | DCR4 | DCRS |
|Reservoir Capécity |, |Existing 27,000 21,600 21,600
{m3)|Newly required - 18,360 32,400 46,800 36,000
. Required Total - 45,360 32 400 68,400 57,600
Pump Capacity Existing - 3,000) 1,200 1,600
- (1 / sec)iNewly required - 2,000] - . 21,000 2,600 1,600
5,000 21,000 - 3,800 3,600

Required Total

DC-R1 and DC-R:) are ‘planed to be eapanded in the emshng area while land acqmsnlmn is
requnred for DC-R6 constriiction and DC-R4 expansion. Location of DC-R6, which was
recommended by the Steermg Committee to be construcled in Water hom Cu) is proposcd to

" be selected near the Outer Ring Road.
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S23.4 Distribution Pipe Network

Distribution pipeline will be classified into three categories by pipe sizes and purposes, namely,

primary trunk main, secondary main and tertiary main as recommended in Master Plan in 1985,

Primary trunk main forms distribution pipe networks and distribute water to secondary mains
which compose clementary zones.  The size of printary trunk mains is 300 mm in diameter and
larger. Secbhdaty mains, from 150 mm io: 250 mm in diameter, distribute water to teni:iry
" mains which have diameter of 100 mm and smaller.  House connections are t0 be branched

" fiom the tertiary mains only.

- Pipe networks were prehmmat) analyzed for the year of 200) the target year of Part One

program and 2008, the {argei ycar of Part Two Program
Tablé-523.2 prowdes a list of plpe lcngth to bc mshlled dunng Part Oné and Part Two

programs. = The proposed dlstnbunon pxpc network S)stem are qhowu in Flgme -523.3 and

Figure-523.4 respectively.

Table-S23.2 BRFAKDOWN OF PRIMARY MAINS

Diameter Existing . ¢ Pail One Progriam - - Part Two Program ‘
(mm) - i Length* . Newlyregired Accumulated  Nowly reqired” Accumulated
© @m) Length(m} - bength(m) Lengl]-(m) - Length{m)
IR )| )] (©=()b) - (d) @=(c)d) .
300 117,789 . 37,13 154,924 88,245 243,169
350 27,217 190 127,407 8 27,407
400 - 123,718 27,024 '150,?42- 8,120 158,862
450 14,650 0 4,650 -0 4,650
S00 55423 15,192 70,615 4,410 75,025
- 550 - 2,504 0 - 2,504 0 2,504
600 123,898 . 69,977 193,875 ¢ 26780 | 220,655
700 0 S10,500 10,500 2,400 12,900
800 - - 61,422 ©54,800 116,222 . 129,370 - 145,592
900 17,977 .= 1,680 25,657 2,360 28,017
1080 . 27,126 1_9,2;0 © 146,346 12,034 ¢ 58380
1100 6,442 0 6442 . . 0. - 6442
1200 . 5,590 16,930 22,520 . - 0 22520
1350 L2 9,100 11,012 - S0 1,012
1500 - 640 0 T 115492 0 16,132 900 17,032
S600 2619 2250 4,869 LMo 6,579
1800 L2962 1,634 10,596 . 580 11,176
. Total 581,889 - 293,124 875,0i3 176,909 1051922
Note :

* Figures of existing pipe length aie referred to JWSSP Distribution System
Reporl in 1995, The length includes pipes to be installed by PISIP Phase 1
and Phase 2
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S24.1 Operation and Maintenance

" Among operation and maintenance of water supply facilities, daily inspection is most impottant
- and effective method to keep the facilities in good condition. So, standard daily inspection
lists as a pant of the operation and ‘maintenance plan are prepared in this study for assisting

- private sectors to perform efficient operation and maintenance.

" Both of Buaran Treatment Plant and Distribulion. Center | are the newest facilities among the
existing Jaka:ta Water Supply System and their operation and maintenance seem satisfactory.
Moreover, facilities under Part 1 of the Priority Project are e\'pansion of Buaran Treatment Plant
and DlStl’lbUilOﬂ Center (Rl) Consxdenng lhe above, 0perauon and maintenance of the

treatmenl plants and dlsmbunon ceulers are planned rnferrmg to these existing facilities.

' Periodical inspection such ‘as daily, nionthly, and annual inspection is a fundamental of
‘maintenance of water supply facilities,” among these’ periodical inspection, daily inspection
. “especially’ for mechanical/electrical facilities is the most important duty to maintain these

facilities in good working condition.

In daily inspection, energy consumplion, i.e. electrical current, is mainly checked because

Energ) consumpnon 1epresents operatmg mndltlon of mechamcal!elecmcal facilities. A visual

inspection on site together wnh check on abnmmal noise, Vlbrauon hcat and odor is lmportant

as wel]

S24.2 Monitoring System

' 'l he momtonng system proposed in the Master Plan is leldCd into two catcgones of momtormg -

of water quality and momtormg of water supp]y Operatmn 50 |hese two c1tegones are pn&med ‘

~ in this chaplu
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Monitoring of Water Quality

The monitoring and strengthening of water quality is executed by the newly proposed Central

Laboratory and laboratory at each treatment plant. The PAM JAYA monitors and controls

“overall water quality through cross chéck of disiributed water at newly cons_trucled'Cchtral :

* Laboratory, and laboratory at each teeatment plant.

The 1tcm3 to be analyzed and overall layout and ne(‘essary equlpment ‘at the Central Laboratory :

are proposed in the Feasibility Study

* Monitoring of Water Supply Operalion

The momtormg of ‘water supply operation is executed by ‘pioposed PAM SCADA System

" described in: the Master Plan. = The pmposed proot,dure of mtroducuon of PAM’ SCADA -

C Syslem is as follows:

-a. Studyon momtormg pomts
b." 'Detailed design of flow/pressure meter instailation
c. . Installation of flow/pressure meter : :
8. Accumulation of . above - data mc!udmg - outlet * of . frcaiment  plant,
nansmlsslonfdlsmbumn trunk main and d1smbuuon main of each supply
© ‘subsyStem <
e. - Analysis of accumulated data -
- f. Establishment of water supply Opcrauon strategy
" g Study on PAM SCADA System and detailed design
"~ *h.  Study on organization for central supervisory system and plpclme mamtenan&
- .i. Training of operating engineer
j.  Installation of PAM SCADA System

It order lo maintain water sﬂpply facilities in cconomical/optimum water supply opeiating

condition water supply facilities should be - controlled through ‘continuous monitoring.

- Monitoring of operating condition at strategic pbims’. of transmission and distribution system

" including production facilities is indispensable.

Confirmation of flow and pressure at;

- Outlet of production facility

- Receiving facility at Distribution Center

- Qutlet of Distribution Center
- Branch point of distribution main
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The installation of pressure and - flow meter at the strategic points in transmission and
distribution pipcline is divided into two steps, stepl and step2, considering SCADA System
functions effectively. Sensors of pressure and flow rate, instrument, and recorder will be
installed in stepl period and after ob_liected data were analyzed Remote Terminal Unit (RTU) as

a component ‘of SCADA System, real time on-line monitoring system, will be installed in step2.

The layout of hardware of PAM SCADA System basically consists of the followings as shown
in Figure-S24.1. '

- For the preliminary cost estimation, unit costs of recent projects were referred to.  Although the

_standard price of Mmlslry of Public Works and DKI Jakarta were also referred to, these standard

_ pnce.s were usuaily dlfferenl ‘from the actual market pnce Thereforu, unit costs mcluded in
tender or contract for the recent prOJBCtS were apphed Umt prices obtamt,d from pro;ecls listed

" above were adjusled by price escalation tate and modlﬁcd into 1996 price.

Costs required for the pridﬁty projects were pr'c'iiminérily estimated in foreign currency portion

and local currency portion, separately. The foreign: currency portion will be dlsbursed mainly

1o lmportt,d materials and the local currency pomon wnll be disbursed mamly to locally available

materials.
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Summary of investment costs are as shown on Table-525.1.

SUMMARY OF INVESTMENT COST

Table-825.1
Unit : Million :
Foreign | Lecal. | Total :
Currency | Currency |Equivalent :
o “Yen Rupizh Yen
2nd Phasc, Part One . i 184,967 986,74 T
- Buaran 11 Treatment Plam : 6,726 - 115479
" Disiribution Center * R111 o C390p 0 16434| ¢
" " Distribution Center R&6 1 : S 409 37,869
- Treated Water Transmission Main R1- R6 7,203] 31,993
Primary Mains ' 24,639] 171,096
Service Mains C1,336| 0 340,276]
" Engineering Services . o 3,268 21,392
Larid Acquisition Costs ‘ J . 0] | 162,500
Phisycal Contingency : 4,996 89,704
2nd Phase, Part Tw 7740] 1,000.973]
Cipayung Treatment Plant 14,709 86,753
Distribution Cenier 84 11 . C 741 36,596
Distribution Center - R5 H . ' ©312 27,127 :
Raw Water Transmission Pipeline 7,608 54,332 10,195) . @
. Treated Water Transmission Pipeline RS, R4 S 13,078 46,838/ 15,310 :
Primary Mains : 8,750 80,100 12,566
Service Mains 5,363 248,812 17,212
Engineering Services 2,338 17,418 - 3,667
Land Acquisition Cosis 0 312,000 - 14,857
. Phisycal Contingency 4,341 90,997 8,675
E'(ch:mgc Rate: 1 Yen =21Rp.

1986 Price.

Implementation schedule for the priority projects, namely Part One and Part Two, 2nd Phase of

2nd Stage are proposed as shown on Figure-826.1. Implementation schedule is prepared
mainly taking the timing completion of upgrading works of WTC into account as explained in

the previous scction.

To satisfy increasing water demand in the service area, implementation of the priorily projects
should not be delay from thlS schedule.  Part One Project will bc cdmmenéed in the middle. of

year 1997, Itis necessary o start selection of consultants for detailed des:gn works from the
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- beginning of the year 1997 in arder to start detail design erks on schedule.

It also should be noted that land dcquisition for Buaran 11 and Cipayung Treatment Plant is

recommended to be completed as soon as possible.  For the smooth implementation of the land

acquisition, private sectors and PAM JAYA are recommended to have coordination discussion

with agencieé concermed and pé.0ple those whoe arc;li_'\'ing in the planed land.

Figore-526.1  IMPLEMENTATION SCHEDULE

Y E AR

1996 | 1997} 1998 1 1999 | 2000 - 2001 2002 | 2003 | 2004} 2005 | 2006 | 2007 : 2008

2nd Stagz .

2nd Phase, Part One

Buaria Il Treaént Plaat

[
|

Distribution Center RY 11

[ R

i

Primary Mains

' . . . : T 1 !
Disuibution Center 261 - T i : i
. P I 1 i
Treated Warét Transmissicn R1=R6 - P L L o ! :
i t—a !

T

Service Mains

20d Phase, Parl Two

Cipayungz Treatmenl Plant

Distibution Cester R4 [f

Distribotion Center B3 I

Razw Water Transeission Pipchne

Treated Water Teansmission 10 RS R

Primary Mains

Service Maing

momarm Detailed Desing
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In the Master Plan, désirable allocation of principal fuhctions are defined. Based on the

‘definition; further detail role sharing between public and private sectors dre considered taking

‘risk assignment into account.

“Private sector participation in provision of infrastructure usually involves four parties which arc

government, private mveslor {or operator),’ cuslomer:. anid staff. 3n the case of the Jakarta water

supply, these four pamev. can be interpreted as (1) PAM JAYA 2) consorua (3) customers, and

(4) PAM JAYA employees. These four parties will have to assume certain risk i in exchange for -

expected benefits from private sector participation.

It should bé noted that risk can not poqslbly ellmmaled to the full extent. However, the
'mmgatnon is possible by e{fimem ass;gnment to the pames Risk assxgnment is the process of
allocating lhe responsibility of managing particutar rlsk or subrisk (o a parlncular party. The
most effi c;em Tisk assignment among the pamcs should realize the most acceplable fi nanc;al

structure whwh minimizes the project cost to be earmarked for reducing the risk.
To this end, there exists only one principle, i.e., “The party best able to manage and mitigate the
risk should assumie {t”. In other words, the party unable to bear the consequence of the risk

should not take the risk concerned.

Table-$27.1 explains the proposed assignment of the risks associated with the PSP in Jakarta

waler supply. Table-S27.2 summarizes mitigative measures for each risk shown on Table- |

S27.1.

Based on the consideration of the risk assignment and its mitigalive measures, role sharing

among public and private sectors is summarized as shown on Table-$27.3.
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PROPOSED RISK ASSIGNMENT
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Mitigative Measures for Risk

Table-S27.2
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Table-S27.3
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As described in the preceding chapter, the operation of Jakarta water supply by the two consostia

will invite significant changes in both roles and organization structure of PAM JAYA.
Nonetheless, a recent agreement between PAM JAYA and the private consortia requires that the
existing organization (DKI Governor's Decree No. 360) continue for one yéar after the

‘execution of the cooperation between the parties concerned.

' In'this chapter, new organization structure needed after the one year period  is proposed, giving

full egard to the role sharing ainong public and private sectors as summarized in Table-S27.3.

Among various roles of bublic sector, PAM JAYA should have responsibility for monitoring

performance of private sectors and coordmauon between private sectors and other government

' ‘:'agenmes Ro!es of PAM JAYA is summanzed on 'I‘ahle-828 1.

Based on the identified roles of PAM JAYA shown on Table-S28.1, detail of each role, dctions
requlred for cach role, and responsible dureclor/bureau are shown. on Tab!e-SZS 2. Required
new organization alter the private sector’ pamc;pallon will be discussed lakmg resPcmSIble

3 dueclor/bureau shown on the Table into accoum

A signiﬁcant change in organization stems' from transferring branch (caban'g) su'b-b'ranch

(rayon) and treatment plants to the pnvaie consortia since pnvate. mveslors handle operallons

maintenance and customer-relaled tasks, mal\mg it unneoessary for PAM JAYA 1] d:rectly deal

with consums:_fs and facilities. In other words, PAM JAYA will indirectly interface with

customers and facilities as a regulatory body, which necessities only headquarters function.

Four organization structures are prepared by taking into consideration the aforementioned PAM

JAYA's roles after the private sector participation and the existing headquarters® functions of

PAM JAYA. Main differences between four altematives are the number of directors {vertical
: [E]at!DnShip) and managenal Ia)els more spec;t“ ically, the existence of bureaus (horizontal

relauonshlp)

© In selecting an altemative, particular attention should be paid to advantages and disadvantages
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of each alternative and the latest situation at the time of reorganization. However, considering -
the new experience of PAM JAYA as a regulatory organization as opposed to the old roles asan -
operator, quick reductions in both organization and staff may bring about confusion. It is
feasible, therefore, to select Alternative 1 at the initial period of private panicipation. After
PAM JAYA fully possesses expeitise as a icgulalor and coordinator, it is dgsiréblé that PAM
JAY A should select Altemative 4 because this altermative will contribute to fast decision making,

effective communication, and reduction in costs which will reflect ini tariffs.

- It is imporiant to note that organization struclures are provided"a's a guidéline, therefore; they

should be modified, if necessary, after the negotiation with the private consortia which will

‘determine the number of the staff and roles of PAM JAYA
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Table-528.1
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ROLE SHARING AMONG PUBLIC SECTOR
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ORGANIZATIONAL ARRANGEMENT REQUIRED

FOR PAM JAYA'S NEW ROLE

 Table-S28.2
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The priority projects proposed in this study are evaluated in financial and economic terms.  For

the assessment of financial feasibilitj' of the project, financial internal rate of rerum (FIRR) is
used to measure and subscquently assess the overall financial sustainability. In respect of
'cconpmic evaluation, economic internal rate of return is obtained in oider to analyze the
project’s contribution to the Indonesian national economy as a whole. The project’s intangible
€conomic beiiefits, which cannot Be_assessed in actual monetary terms, but should be entered

into investmient considerations, are described.

S29.1 Financial Analysis

. The FIRR for the proposed projects works out at 9.17 penem In order for the project to be,

6 inancially feasxble this rate (9 17%) should be larger than the rate at which the water supply

enterprise is able to borrow money. Provnded that lhe pnvate consortia are able to obtain

Rupizh at the borrowing rate between 9 and 10 percent as PAM JAYA can cuncntly do lhrough '

such public funds as OECF and IBRD, this project is acceplable.;
529.2 Economic Analysis

The EIRR of this proposed project is estimated at 9. 16 percent. With the curcent opportunity

cost of capllat of somewhert, between 8 and 10 percent 1t' thns langlble beneﬁt is combined wnh |

inlanglble economnc benei" s explamed below, the pmposed p!GjLCl is eoommlcally wable and'

~ acceptable.
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Intangible Econoinic Benefits
(1 Contribution te Local and National Economy

This project wilt absorb unskilled labor, thus will create jobs in the project area in parlicular.

In addition, the project will stabilize the development of the manufacturing, commerce and

‘service industry, which will create and increase employment opponunmes in the area.’ Job
" creation resulting from this project together \wth procurement of materials during consteuction
and operational period of the project will mgmﬁcantl) promote the n,glonal economy, which

' _wnll indirectly contribute to the national economy as a whole.
@ _ ‘Health Improvement Effect

“This pro;ect will reduce infant ‘mortality and 1nc1dencc of walerbome discase such as Acute

Dlanhea Bacx!lar) Dyscnte[y Enteric Fever, Typhoid and Con;unclwms which  will

- subsequently decrease medical expendnures The improvenient of samtauon and beautification

w;ll also contribute to further development of this thnvmg city. .

(3 Fire Loss Reduction

As a n,sult of the expanslon of waler. supply servncc through this pro;ecl the fire fighting

capabilities will be strengthened, whtch will prOIecl property values. Thanks 1o reduced fice

loss, pe_rsonzii injury and loss of human lives will be considerably reduced.

' (4) - Consideration for Women in Develn_pmeni {WID}

: bxpansmn of lhe plped water lhrough lhls pro;ect wnll emanapate women from drawing water
- and therefore lighten their household d\_j_tlec " This can contribute to m\provmg the welfare of

- women in the project area.
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S30.1 Technical Feasibility

 Component of the proposed priority projects are expansion and new construetion of freatment
. plants, distribution centers, and installation of fransmission and distribution pipes. These

‘construction works has been experienced in Jakarta Water Supply during last two decades.

Methodology e.mplo;;'cd in the new treatment plants are same method as practiced in the existing

" treatment plant. - Therefore, il'is:judged that the priority projects are technically feasible.

It should be noted that the Jand space rf,quircd: for the priority projects such as for treatment plant

" and distribution centers should be acquired as soon as possible to realize implementation of the-

o priofity project;

Based on the results of environmental impact assessment , no fatal flaw has been found that

renders the proposed project non-viable from an environmental impact point of view. The .
construction of treatment plants, pipelines and related infrastnicture will not cause substantial

disturbance. - The environmental consequences associated with these impacts are not considered

to be significant.
'$30.2 . Financial Feasibility .

Financial f‘e&sibility of the project has been assessed by the calenlation of a financial internal rate
of return which is based on an incremental net benefit flow. In caleulating the financial rate of
retum, the projected tanff of Scenario A3 (30'% taniff increase ei*eny 3 years) of financial

projections in the Master Plan is taken bct:ausc with this tariff rate the Jakarta water supply sector

‘would be ﬁn'a_ncial viable. However, the FlRR_indiéates that for this patticular project the water -

* supply enterprise SH_oﬁuld raise money with iﬁtérest rate'of 9.17 pe.rcen_t'of lower for the priorily -

~ project to be financially viable.
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$30.3 Economic Feasibility

The economic aspect of the project has been cvaluated by the economic internal rate of retum
which will determine the likelihood that the proposed project will contribute to the development of
the total economy of Indonesia and that its contribution will be ehdugh to justify using scarce

[ESOUTCEs.

* The EIRR under the proposed project is estimated at 9.16 percent. Conmdermg lh;s EIRR as .

well as intangible cconomic bencﬁts such as employment gencrahon health lmpro»ement cffect
fire Joss reduction, oons&derauf_m for WID as described in the preceding section, this project is

cconomically viable and acceptable. -

- Water Resources

D Engmeemlg works of upgrading of W est Tarum Canal for ﬁnanmng arrangemem

: Reqmrcment of the upgrading of the West Tamm Canal, Phasc -1, for the DKI Jakarta
“water supply system will be in 2002 after five (5) years from the beginning of 1997 and
that for Phase i-I 'will be in 2006 after ‘further four (4) years. Under such time
“schedule, | necessarny procedure  for preparation of detailed design for financing
: arrangemem ‘should immediately commence to a\oad delay of the complcuon of the
; schemu

(2) Detailed énvironmental impact investigation and study

' The SRCCIWR has made the prehmmar) cnwronmental analysis and recommendzd to
take the follomng mmrednate achon

1Y -Bstabhshmenl of enmonmemal momtonng and managemcnt unit- (EMMU)
consisting of environmental - unit: (EU) ‘and environmental monitoring and
-m'magemcnt commitiee (E\lMCC) to successfully execute the rpseulemcnt of
local rx,SIdents in the affected area by the propos»d scheme. :

" 2) Necessaiy procedures for commencement of emironmcntal 1mpac't assessment.
3 Establishment of comprehensive: coordination and management comumiltee of water

sources and supply
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As previously stated, it is suggested to take necessary action on establishing a
comprehensive coordination and managenent conumitiee on water sources and supply as
soon as possible.

) Establishment of law and regulation on groundwater conscrvation and management

The Study preliminarily proposed the management and control plan on abstraction of
- groundwater in the DKI Jakarta as mentioned in Section 3.6.4. However, as
- implementation of the management and control plan needs national and local law and
- regulation, action on its procedures is recommended to be taken as soon as possible.

Waler Supply “acilities
: (l) : - Completion of Cisadanc System

Cisadane System includes Cisadane Water Treatment Plant, treated water transmission pipe to
Distribution Center R3, and Distribution Center R4.  Construction works of the treatment plant

and R5 have been completed except the treated vwater transmission pipeline. It is recommended -

. to expcdi_fe the installation works of the transmission pipeline in order to receive water from the
~ - Cisadane Treatment Plant. . ‘ : ; o

@) Implemantation of PISIP 1 Projoct

To reduce NRW and to improve distribution system, Phase If of PISIP Project (PJSIP ) is

recommended to be implement as scheduled from 1996.  According to the information from the
PAM JAYA, conétruction works of Distribution Center R4 and freated water transmission
pipeline from Tangerang to the R4 are included in the PISIP 1. : '

It should be noted that, in this study, the results of PISIP 11 Project, such as reduction of NRW, -

addition of service mains, expansion of service area, tréated water transmission pipeline to R4,

and Distribution Center R4 are considered as existing system of the Jakarta Water Supply System.

Unless the PISIP 11 Project is implemented as schedule, the basis of the Master Plan becomes
different. o

(3) ' Arrangement for Acguisition of Land Space Required
Land épace required for fe_icflitiés included in the 2nd Phase of the Second Stage is recomménded
to be arranged and acquired.  Facilities required newly or additional land space are listed below
in the order of priority. _ ; :
Immediately Required :

{3 Buaran HI Trealment Plant, for expansion {(Addition), 13ha
{3 Distribution Center R6 (New), 6ha
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J Cipa)Ung Treatment Plant (New?), 45ha
(1 Distribution Center R4, for expansion {Addition), 7ha

Required in future (for Third Stage)

[J Cisadanc Treatment Plant {Addition), 30ha
[ Distribution Center R3, (New), 3ha '

(4)  Arrangement for Electric Power Allocation

- New facilities or expanded facilities required electric power. * PAM JAYA is recommended 1o
discuss with authoritics concerned to allocate additional power to water supply facilities.

(5 Engineéring Service for Detailed Design

* Construction works for the Part 1 of the 2nd Phase of the 20d Stage should be started from the
* beginning of 1999. Prior to the construction works, ‘engincering services on detailed design
© . works for expansion of Buaran Treatment Plant (Buaran 1), Distribution Center R1 and RS,
 treated water transmission pipeline, and expansion of distribution system are required.  This

engineering service should be conducted from 1997,

6) Budgctarj' Arrangement

_Budgétary arrangement for recommended actions listed above is immediately required for both
forcign currency portion and local currency portion. : ' :

Ins!imn'ond! Framework

- ! . The strong 'Ieadérsh'ip of the gavérnmem to guide and regulate the private-driven
. operation and developiment of the Jakarta Water Supply System. ' I

2. . Preparation of fiundamental water law to establish and announce the state panciples of
water supply service to support the execution of the govenument leadership.

3. " Review of administrative and organizational structure, and role sharing among the

~ agencies involved to guide the water supply system to wo k smoothly in line with the basic
- guidelines set forth in the fundamental water law. o I o

4, " Review of legal systems for water supply opéiation ’and'de'\:'elopme'nt to regulate the
water supply system into sound operation in ling with the guidclines set forth in the fundamental
water law. ‘ '

5. Stronger involvement of BAPPENAS in the preparation of private participation in
national infrastructure development and to check and supervise those programis in terms of
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contents and progress, and guide them to be consistenit with or not to hinder smooth
implementation of the national development plan.

Organization and Management
1) Work analysis such as allocation of duties and responsibilities antong sections and bureaus
and between individuals are performed b} managcmenl consultants.

2)- Based on the analysis aboxe detailed job description of each staff should be prepared and
- ¢ required staft should be assigned in accordance with histher skills and expertise.

Regulatory roles of PAM JAYA will necessitaic further strengthening its managerial capabilitics
as well as staff skills.  Strengthening skills and abilities of all levels of personnel in the

- organization should be done through effective training.

Finance

- As mosl lqkei} agn,cd bet\\een PAM JAYA and the pnvate c.onsoma lhc fees to be charged b) the

oonsortaa will be linked to an index of the cost e!ements of the consortia and will be adjusted
- semi- annuall) However, oonsuiﬂnng the present tanff approval process of PAM JAYA, “hlch
generally takes morc than one 5ear PAM JAYA \\ater lanff would be unable to be revised as

. frequently as foes of the consortia.  If the tanff remains unchanged for thm, )ears (as the current

pracnce) it is probable that the senuannualh mcreasmg fee \\ould result in PAM JAYA s

jnsufﬁcwnt cash flow to meet its requlrement such- as debt Service, opcratmg expenses and
comnbut:on o PEMDA DKI.  This may cause PAM JAYA to borro“ additional loans and/or to

ask the government for subsidies. In order to avert the unfavorable csrcumetanoe if the mdeked

fee significantly increases to such an é\ct;nt that PAM JAYA cannot cover its reqmrements fee

should be reviewed by taking into account financial projection of both PAM ]AYA and the

consortia. . Onthe olher hand, PAM JAYA should use more open and tramparent procedures and ‘

calculation method_s in determining tariff as reconunended.

SUMMARY - 90















	EXECUTIVE SUMMARY 
	PART II: FEASIBILITY STUDY 
	FS-S19 PRIORITY PROJECTS IDENTIFIED IN THE MASTER PLAN 
	FS-S20 WATER QUALITY IMPROVEMENT 
	S20.1 Water Treatment Method 
	S20.2 Improvement of Raw Water Quality 
	S20.3 Improvement of Distributed Water Quality 

	FS-S21 PRELIMINARY STUDY ON RAW WATER SOURCES 
	S21.1 Study on Upgrading of West Tarum Canal in Quantity Aspect 
	S21.2 Study on Upgrading of West Tarum Canal in Quality Aspect 
	S21.3 Conceptional Design and Preliminary Cost Estimate for Upgrading in Quantity Aspect 
	S21.4 Conceptional Design on Structures for Upgrading in Quality Aspect 

	FS-S22 TREATMENT FACILITIES 
	FS-S23 TRANSMISSION AND DISTRIBUT ION SYSTEM 
	S23.1 General Concept 
	S23.2 Treated Water Transmission 
	S23.3 Distribution Center 
	S23.4 Distribution Pipe Network 

	FS-S24 OPERATION / MAINTENANCE AND MONITORING SYSTEM 
	S24.1 Operation and Maintenance 
	S24.2 Monitoring System 

	FS-S25 PRELIMINARY COST ESTIMATES 
	FS-S26 IMPLEME NTATION SCHEDULE 
	FS-S27 ROLE SHARING BETWEEN PUBLIC AND PRIVATE SECTORS 
	FS-S28 DESIGNING NEW ORGANIZATION STRUCTURE OF PAM JAYA 
	FS-S29 FINANCIAL AND ECONOMIC ANALYSIS OF PROJECT 
	S29.1 Financial Analysis 
	S29.2 Economic Analysis 

	FS-S30 EVALUATION OF FEASIBILITY OF THE PRIORITY PROJECT 
	S30.1 Technical Feasibility 
	S30.2 Financial Feasibility 
	S30.3 Economic Feasibility 

	FS-S31 RECOMMENDATIONS - IMMEDIATE ACTIONS REQUIRED 


	Cover 



