- 3.6.2 Maﬂ_er Plan Study on Surface Water Sources

(n Procedure for Master Plan Study

- The ‘master plan study on surface water resources development to supply municipél and

industrial (M&]1) water uses to the DKI Jakarta was made to preliminarily formulate the most

attractive and favorable development plan from the scenarios and their alternatives, which were

- obtained by combining the dam schemes and conveyance systems recommended by the JWRMS

and the SCCIWR, in consideration with the future water supply conditions to the Tangerang-

" Serang arca.

~ The following is the procedure for the master plan study and its flowchart is shown in Figure-

Casl:

1)

L 2)
X))
- 5)

6)

lnvento:y of the existing water souTces and deve!t)pment plans of water sources -

and conveyance systems

Study on necessity of mlmedtale measure for water sources |
Selection of scenarios

Establishment of future water demand

Study on Scenario 1

a)—
b).
c):

d)
' ..e);
)

&)
h)

Selection of altemnative wa!nr TESOUICES development plans

Watert deniand - supply balance analysis

* Establishment of 1mplementanon schedule 'of water sources: and_'

conveyance systems
Financial analysis

. Comprehensive evalualiOn _ :
- Final ;selection of pmposed water resources development plan for

Scenario |

~ Proposed WatCr TeSourees develoPment plan for Scenario [

Unit raw water cost

Stud_\, on Scenario 11

a)

.C) i .

d

: e}
7 _.2

Formulation of water resources developmem plan '

*Water demand - supply balance analys;s .
. Establishment  of 1mp1emenlanon ‘schedule of water sourcas and ©
- conveyance system

Proposed water resources deveh)pment for Sccnano ll

" Unit raw water cost

Final selection of proposed water resources development plan a
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2 Inventory of (he Existing Water Sources and Development Plans of Water

Sources and Conveyance Systems

As mentioned in the preceding Section 3.6.1, the Jabotabek Water Resources. Management

Study (JWRMS) and The Study on Ciujung-Cidurian Integrated Water Resources in Indonesia

(SCCIWR} have proposed to implement several water sources and conveyance systems o meet

future water demand. Taking into due consideration of the output of the said Study Repoits, the

following inveﬁtoxy of the existing water sources and development plans of water sources and

conveyance systems was prepared for the purpose to formulate the most optimum and practical

development plan in this masler plan study :

Existing Water Sources

3)
b)

West Tarum Canal (Citarum River). :16.1 m3/sec
Serpong Treatment Plant (Cisadane Rwer) : 2.8 mlfsec

Da\.'élopment Plans

9

_b)‘:_

E Conveyancc 2 Scheme (Jahluhur Dam/Reseivoir, Cnamm river) - - é%
_ Phases 1to NI : 10 m3/sec cach : : Co

.- {Canal 2 to be renamed as Conveyance 2)
- {Pre-feasibility Study compleied in 1984)

Karian Dam/Reservoir Scheme (Civjung river) -

- Phases 1 : 14.6m3/sec Phase M : 3.3 m3/sce
 (Feasibility Study completed by JICA in 1995)

Pasit Kopo Dam/Reservoir Scheme (Clu_wng river) 1 8.2 m3/sec
(Feasibility Study completed by HCA in 1993)
Tanjung Dam/Reservoir-Canal Scheme {Cidurian river) : 9.7 m3/scc

' . (Feasibility Study completed by HCA in 1995)

Cilawang Dam/Reservoir-Canal Scheme (Cidurian river) : d. 1 m3/sec
(Feasibility Study completed by JICA in 1995)
Karian-Serpong Conveyance System (KSCS)

(Feasibility Study conipleted by JICA in 1995)



J) Study on Necessity of hmmediate Mcasure for Water Sources

1)  Required Period for Completion of First Implementation
- The following two (2) alternative water sources and conveyance systems were
‘ cons:dered as the first lmplemcn!auon in consideration of the rccommendauon by

the JWR\AS and lhe SCC!WR

fay - Kanan DamfRese'vou and Karian-Setpong Conveyance Syﬂlem Sch:,me
(Kanan Scheme)
- b) -+ Conveyance 2 Scheme

The required period till complehon of the schieme/project was assumed, coummg

‘the pcnods for the requued procedures and actions as follows :

{Umt Year}
Karian Conveyance 2

_ Scheme Scheme '

Fea31b111ty study : IR - 2

* Procedures for environmental assessment o

-+ & Financial arrangement for compensation  ~ @ 2 2
Settlement of resettlement with inhabitants =

* including establishment of resettlement areas - 3 2
Construction works ' 4 .3

 Total S S S

It is noted that the penod for the procedures for cnvnrOnmemal assessment and fmancml

- arrangement for compensation, and settlement of resettlement with inhabitants would cover

financial arrangement for construction for two (2) years and preparation of tender documents
including detailed design for two (2) years. The said resulis indicates that the épnlplétion_tima
for both Karian Scheme and Conveyance 2 Scheme will be at end of 2005 after 9 years from
1997, . R |

2) _ Necessnly of Immediate Mcasure for Water Source

It is projected as mentionéd in latter Section (3) that the capacity of lhe existing fac:lmes can '
cover the water demand up to 2001, while the Karian Scheme and Convéyance 2 Scheme is

scheduled ta be completed at the end.of 2003.: Under such conditions, it is emphasized that an



immediate measure of waler sources is essentially necded to cover deficit of water demand after
2002. In this future situation, the Study Team proposed to implement the upgrading, in quantity
aspect of the West Tarum Canal to provide 5 m’/sec in addition to 16.1 m*sec of the existing

capacity. The prclinxinary study showed that the said upgrading work can be completed at the

‘end of 2001 after five (5) years from 1997, assuming financial arrangément for two (2) years,

preparation of tender doeumenls and tender procedures for two (2) years and construction works

~ for two (2) )cars

’ In this conﬁeclion, it is noted that the present upgrading plaii of the West Tarunm Canal

' recommended by the JWRMS has only water quality aspect.

. The said proposal has been frequeml)' discussed between the Sludy Team and Jatiluhur @

: Authority as the ‘implementing agcncy and finally confirmed by the Steenng Comlmt[ee
Meetmg held on Novembcr 23, 1993 ' '

3) “Further ]mmedlate Vleasure due to Delay of Fll"c»[ Implementa!mn

. In case that delay of lhe first lmplementauon espec:ally the Kanan Scheme rnay occur due to

dlfﬁculty of procedures for envuonmcmal assessment and 1and acqmsmon and resettlement in

reservoir area which may cause exlenszon of entire 1mplemennng penod before construction

penod further immediate measure shall be taken as soon as posszble

In such siivation, the Steenng Commmee suggested in the’ Meetmg held oh May 24, 1996
sevetal potential water rc,sources for study on their possnblilt) as water sources for such further

1mmed1ate measure, Among these potential resources, the Steering Committee confirmed to

providé futher 5 m¥sec, totally 10 m¥sec, of raw water from the West Tarum Canal to the

Jakarta Water Supply System. -

Further, the: Study carticd out the study on pos&bﬂnly as water sources for other potcnnals .

'sugga,stcd by thc StLenng Commutee as menuoned bclow :

.a} - Increasing efficiency 6fi:ﬂgati0n water use
.b)-  Katulanpa Irrigation System

€) River course storing

d) Storage by estuary weir

@;



,.f_?b)

Increasing efficiency of irrigation water

Increased efficiency of irrigation water use has been considered in 'prmxidiﬁg
additional 10 m’/sce from the West Tarum Canal as above-mentioned.  Other
irigation conveyance systems such as Cisadane Main Canal, Solokan Barat Main

Canal, Cidurian Main Canal, Ciujung Main Canal are providing mainly intigation

“water 1o the owned areas with gradually increasing théir efficiency and some

irigation conveyance systems are allocating water 1o the rural water supply system.

In such situation and conditions, it is considered thdt there is no possibility to

: proﬁde water to the Jakarta Water Supply System from other irrigation_coﬁvéyaﬁcc.

‘systems. It is noted that the JWRMS has never recommended ta use waler to the

Jakarta Water Supply System from other irrigation conveyance’ system than the
West Tamm Canal; cOns{dering the said situation and conditions.: In addition, it is
menuoned that many repons conceinied to the irrigation conveyance systemns have
studied, almmg to obtain efﬁctent and effecuve use of water for the owned area, but

no for outside the owneéd agea.

Kamlampa lmgauon System

The Katulampa lrrigation Syslem is located, extendmg from south- cast of Bogor

* toward west of DKI Jakarta._ The existing mlgauon area, havmg about 4,60{} ha, is

served directly from the Kalulamf)a intake. The entire canal network also serves a

domnestic water supply in the Entpang area.

" The Feasibility Study on Cisadane River Basin Development, Directorate General

of Water Resources Development (DGWRD), 1987, has concluded according to the
proposal made in the Pre-feasibility Study stage that the development of the

Ciliwung watet resources will niol eoonomically attractive to meet the municipal,

industriat and other demands up to 2023. It is noted that this conclusion has been
still maintained b:, the DGWRD up to date This conclusion has stated that the
: current use of its water resource pnmanl} by the Ka!ulampa intake cannot be madc

L omore eiﬁcnenl Further, lhe said conclusxorx interprets that as the efﬁc:ency of the

current use of water resources would be already maximized for this imigation
system and its associated communities, the Ciliwung water resources cannot

provide water supply for outside the Katulampa Irrigation System.



River Course Storing

Generally, the seasonal regulation of river runoff, which is to provide firm water for
irrigation and M & 1 water uses in dry season, requires much capacity in more than
50 miliion m3 order depending on amount of annual runoff and topogiaphy. For
this purpose, reservoir is created by dam. It is noted for reference that firming-up

discharge in dry season is resulted from reservoir operation simulation study, using

. river runoff and reservoir effective storage capacity. In case of river course, it is

d)

- very clear that the said capacity is physically not possible to be obtained under the

* conditions of its width, depth, gradient and length. While, in flood control aspect,

retardation for reducing magnitude of peak flood can be sometimes expected in

- Uriver course, but the said retardation does nol substantially control flood. In

addition, reservoir provides flood control space adding to other purposes and its

provision is determined under requirement of its purpose to downstream reach.

Under such considerations, it is concluded that tiver course storing does not megt
purpose for providing an additional or supplemental water for water supply in dry

season. It is‘furlhc'r noted that the pfevious' report'including the JWRMS have

never rect)mmendcd supplemenlmg water by river course stormg, since it is

supposed lhal this is not pracucal waler source as above- mentaoned

- Storage by Esruar'y Weir

Firsily, it :s reporied that no previous repbns' including the ]WRMS hgw_e proposed
to implement construction of estuary weit for infak_e purpose for M & I water

supply.

There are several existing estuary weirs in Japan and several estuary weirs are still

- awaiting. to procaed ‘construction works .- The existing estuary Weirs were
constructed and completed for the purposcs ‘of 1) flood connoi and dramage in

o surroundmg area, 2) preventlon ‘of seawater intrusion for. downstream mlgallon: :

area, 3) firm water supp]y for irrigation area, and HM&] water supply.’ It is in

:silualion‘ that the proposed estuary weirs in Japan have encountered a difficulty to

prdceed their immediate consiruction works due to the difficulty of settlement on

environmental impact assessment with local government and inhabitants. The said



=

difficulty may result to take a long time to commence con.st_riqction wotks andfor to

abandon their implementations.

Under such references, it is agreed that estvary weir construction would be one of

water resources development measure to - supplement implementation of the

' exisling water resources development plans as listed as above inventory. However,

“water resources development on estuary weir construction will not pray role to

supple:mcnt'deficit water supply, i&rhich will be caused due to Hélay of the said two
(2) Fitst implementation, due to the reasons that it will take 'rec';u.iréd: time {about 13~

10 14 years or more) for its implementation and completion taking the following

steps and procedures, if these steps and procedures are possibly taken, and also that

this water development is still unforcseenable to be taken up as a further measure at

" present, since it is not sure whether or not the following steps and procedures can

" be continuously proceeded up to completion of project : -

i)

As no reports on water resources development_to construct estuaf)' weir have
been pr"oposed up td date, integrated éstuary waler resources study (like master
plan siudy) is mmally needed. (3 to 4 years mcludmg financial arrangement for
' the study and feasublllt) study) '
n -:omphance with the recommendation made by master plan study, fea«ublhly
study for the priority project/projects is needcd to make financial arrangement.
Following the said study, environmental impact asséssment (analysis} and
- resetilement study is cartied out. (2-years)
Settlement * of environmental 'im'pac't - assessment  and resciilement  study
including financial arrangement for compensation for land and Cthlmciion of
~ resettlement area including facilities is completed by the governmiental agencies
ooncemed (2 }earb) | o
Land acquisition for pnonty area for constiuction is settled with inhabitants and
pnonty resettiement area shall be completed. (2 years)

Construction works are commenced and completed. (4 years)
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¢) . Conclusion ‘
In the light as abové-men’tiohcd, it is concluded that other potentials than the further
5 m3/sec suggested by the Steéring Committee arc not applicable as the further

immediate measure due to delay of the First Implementation.

ewr"‘r\a

‘(4) ~ Selection of Scenarios

~ The following two (2) scenarios were considered for formulation of an attractive and practical

- water resources development plan ;-

Scemariol i . _
o ‘Water Resources Developrient Plari in case that the First lmplexnmﬁalion is
pmceeded' and completed on schedule. In t.hisSceh_ario,- intraduction of the
water source of 5 m¥/scc supplied through the West Tarem Canal as the initial
immediate measuie is precf:ded' before thé First Implementation.  Under such
conditions, optimization study for selecting -lhe:: most attractive development

plan is made for several altemative development plans.

Scenarioll
Water Resources Development Plan i case that the First Implementation is
delayed 1o be proceeded. For this plan, the water source of additional 5 m¥sec
supplied through the West Taruvm Canal as the fuflher immediafc measure to be
substituted before completion of the .Firsi! Implementation. The water resources
development plan for Scenario I after the First Implementation is formulated,
based on the most allractive development plan optimized in Scenario I, in
consideration of the integrated sufficiency of water supply to the eastern and

western arcas and future treatinent facilities plan.



o

' (5) . ‘Future Water Demand |

The municipal and industrial (M&1) water demand and agricultural water requirement in the

north Banten and Jabotabek areas were projectcd by the JWRMS and reviewed by the Study on

- Ciujung- C:dunan lnlegrated Water Resources. While, the demand projecuon for the DKI
" Jakarta was made based on lhe accumulatcd anhd updaled data and information in accordanc;

- with the Tetms of Referencg as mentioned in thé Main Report, Paragraph 3.5, separately from

those projected by the JIWRMS. In such background, the newly piojected demand for the DKI

Jakarta area by the Stud) and the pmjeck,d demand for thic ‘Tangerang and Scrang arcas undcr_

: Stralegy G-5 by the JWRMS were applied to the water demand-supply balance analysis. The

water demand for each target year is as follows :

Table-362.1 WATER DEMAND

. -Demand Area’ 2019
DK Jakarta ' 17, 47 49.26
Bekasi 3.26 442 179 1058 . 1333
_Bogor N 1.26 2.00 2.83 3.87 4.30
Bogor SE 2.11 3.37 5.79 7.89 9.58
Bogor WS/$-W 0.63 0.84 1.47 2.11 2.53
._Tangerang 5.05 _7.68 _10.31 11.75 12.42
Serang 4.63 7.26 9.58 12.84 14.53

{6) Study on Scenario I

1) Selection of Alternative Water Resources Development Plans

The following basic assumpnon and conditions were applied to select altemnative water

resources development plans

ra) 0 To sausfy conlinuos suﬂ:cwncy of water suppl) capacity to meet water demand
_ - for DKI Jakaria for whole period
b) : To Qamf) sufficiency of water supply capacu) to meet water demand for DKI

- Jakarta in Target Year (2019) -



development plans was selected for Scenario 1 and their supply flowcharts are shown in Figure-

362.2:

2)

lnventor) of the exnslmg water sourccs and dcvelopment plans of watu sources
and conveyance systems as teferred 1o in Section (2).

The upgrading of West Tarum Canal, in quantily aspect, to provndc 5 misecis -

put into operation at the beginning of 2002. _
The Karian Dam/Reservoir Scheme and Conveyance 2 Scheme was assumed to

“be commissioned in 2606 as mentioned in Seciion (3).
" No altemative havmg full water supply from the water sources in the Ciujung
“and Cidurian river basins:to the DKI Jakarta’ without Conveyance 2 was
‘considered, since there is no’availability of other sources than said the water:
sources to: meet water demand for; the Tangerang and Serang aréa and

accordmgl}, the said alternative is not pIaCllCal to. be. selected for plan
formulation of the waler TESOUICes developmenl plan.

_ Based on the said assu'mptidnj and conditions, the folIowing fiv.; (5) alternative water resources

Alternative_A_:_Independent Supply System -

- For DKI Jakarta Area ETIR CorweymzéeZ
" For Serang-Tangerang

Karian Daim & Tanjung Dam

Altemative B &_C :_Independent Supply Systems - 11 & 11

For DKI Jakarta : Conveyance 2 & Karian Dam

For Serang-Tangerang

- First Implententation - B Conveyance 2

C .  Karian Dam

I Pasit Kopo Dam, Tanjung Dam
& Citawamg Dam

‘Alternatives D° & E : Integrated Supply Systems -1 & 11

For DKI Jakarta : Conveyance 2

Karian Dam
(Integrated with Tangerang/Serang)
Tanjung Dam
{Integrated with Tangerang)
- First Implementation - Conveyarnce 2
E : Rarian Dam

For Serang : Karian Dam & Pasir Kopo Dam

Water Demand- Supply Balance Analysis
‘The water demand and supply balance analy51s was made for fwe alternauve plans based

on the projected water demand,



)

3) ' Implementation Schedule of Water Source and Conveyance System Schemes |
The water demand-supply balance resulted the 1'mp!erﬁenEalionE schedule of water source

and conveyance system schemes for the respective alternatives as shown in Annex-36,

~ 4) . Financial'Analysis

' The financial analj‘sis in the 'cbalﬁaiibnf of the respe:ctive-altcmailiirc development p]ans.
was made by demonstrating the estiniate of total investment, total present woith of annual
disbursement of projeét/schemé costs in-llg%:and q&pitaiized asinual project/scheme cost
in 2001, when the Upgiaded -Wes‘{ Taum C_anai as lhc'ﬁrs.l _iml:)lcmemal'i(jn scheme is .
completed and commissioned. it is noted that the project/scheme (cbnsiruc!ibn) costs and

' their annval disbursements were obtained by the following sourees :

a) Upgraded West Tarem Canal ": Newly and roughly estimated
b} Conveyance 2 _ : Obtained from Draft Pre-F/S Report
' (Thames Water Interational)

& Report on Cibeet Irrigation, Flood
Control and Water Supply Study
{NEDECO, 1982) -

¢) Dams and Conveyance Schemes in Ciujung-Cidurian River Basin

: Obtained from Study Report on Ciujung

-Cidurian Integrated Water Resources
in Indonesia (J1CA, 1995)

The tesults of the financial analysis are summarized as follows :

Table-362.2 " RESULTS OF FINANCIAL ANALYSIS

o CALUTERNATIVE i : i i
Total Investment {USS 10%) 2,301.0 2,279.6 22796 2,117.8 21178
_ S : 0 0 0 0 0
_ Total Present Worth (US$ 10°) 79112  861.39 67549 = 64356  654.8
: -'Rank‘ing- -4 -5- . -3- -1- e
Arithmetic Average Disbursement  143.81 - 119.98 11998 12458  124.58
‘ _{USS 109 - » .
_Capitalized Annual Cost  148.05  150.77 ~ 118.23 1746 11951

(USS 109 -4- 5. -2- -1 -3

- Ranking -



- 5) ' Comprcﬁcnsive Evaluation

The comprchensive évaluation of alternative water resources development plans in consideration
with the future water supply conditions to the Tangerang-Serang area aims to formulate the most
attractive and favorable development plan. The evaluation applied scoring criteria for the

'fbllowing evaluation items {Full score : 1[}0)' : 

i) Continuos sufficiency of water supply capacily to meet water demand for
S ' Tangerang-Serang aréa for whole period (Full score : 15)
" -§i)  Sufficiency of water supply capacity to meet water demand for Tangerang-

o - Serang arca (Full score : 15)
' -Hii) Integrated water supply system for DKI Jakarta area and Tangerang- Serang area
~ orindependent water supply systems (10)
Fiv) Total present worth of annual disbursement of pro;ect/scheme costs in 1993
{Full score : 40) S
R% Capuahzed annuai cost (Fullscore 20)

The eva]u'atio:i‘ results are summarized_ 3s follows 3

© Table-3623  RESULTS OF COMPREHENSIVE EVALUATION

ALTERNATIVE | A ‘B - C D | E
(1) 15 15 - S0 0 o | 15
| -Sufficient - | Insufficient | Insufficient | Partially Sufficient
: ' i _ : insufficient | .
(2) 15 5 |- 8 {8 . s 15
. Sufficient | Insufficient | Insufficient | Sufficient [ Swfficiént .
) I (1 0o . 0 . 0 0 (N 10
-Independent | Independent | Independent | * Integrated Integrated
: . System System_ - { ~ System System . System
(4 40 20 15 30 40 ' 35
- Ranking - 4. -5- -3- -o-1- ~2-
3) . 20 : 5 5 15 20 15
- Ranking - -4- . 5. 2 | 1. -3-
Comprehensive : e : - :
Evaluation - : : . N : ‘
. . Score L - 55 28 53 . 85 920
© Ranking R 5 1l ¢ L2 f[

The C‘OmprthenSlVB evaluanon resulted that the Alternative E obtained the highest score out of

' lhe ﬁve {3) selected alternative.



-

6)  Final Selection of Proposed Water Resources Development Plan for Scenarie i
As stated in the preceding Sub-section 4), the results of the comprehensive evaluation under the

scoring ¢ritcria indicated that the Aliernative E was farmulated io be the most atiractive

. devetopment plan. It is further noted that the total Scorc fGr the Altemnative E is Shghtly higher

than that of the Al(emalwe D, while the financial aspcet for the A[tema!we Dis slightly more
favorable than that for the Alternative E. Such evaluation results mlght give the selection of the
proposed development plan o either the Altemative D or Altemative -E. . ]!0\vever,3 the
Altemative E was finally selected as the proposed de.velepmeﬁt‘pla“n d_u‘e to the Tollawing -_
considerations and aspeets on addilion. to the comprehen:si{f_e ev"aluatiloh uﬁd_er the scoring

criteria. :

Ca)  Present Status of Study Level for [rnpiemenﬁzfion o}' Karian Dam{Karian-Serpong

o ‘Water Conveyance System (keremafrer calied ' as "Kariaﬁ' Sc}zéme") and
' Canve)ance 2 Scheme '

-t s firstly noted that the Karian Scheme has been - proposed as the f' 1st

. implementation in the Altemative E,_ while the Conyeyance 2 Scheme has been

taken up the first implementation in the Alternative D.

S The present status of the study level for the Kalian Scheme, on which the study in
pre-feasibility level was eomp]eted under the JIKC‘A;’S financing in:Febmar}' 1995, is

- more advanced " than that: for the Coneeyanee_ 2 Seheme,: on which only the

~ preliminary study had been complefed in 1984, The Study Report on Ciujung-
- Cidurian lnteg‘rated"Water Reseurces_ Development recommended the stagewise
development of the dam/reservoir schemes, in which t_h_é Karian Scheme has been

. - given the first priority to implemeﬁt. - While, no further report for promioting
o implementation of the Conveyance 2 Scheme has been eompleted up (o date since
" the preparation of the said pie]imi.nery..report. th.ou‘gh_it has been fnformally
. ihforrried that 4 private enterprise is preparing a repoit on this schieme for financing
| 'arrangement ' Such status indicates that the Karian Seheme might be, gwen hloher

priority for the first lmplementatlon than the Conveyance 2 Scheme

3-59
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Financial Aspect

As the construction cost of the Conveyance 2 Scheme was roughly estimated based
on the rough design and work quantities in the Study, the said cost estimate level is
lower than that ofd lhé Kadrian Scheme, for which'lhe cost estimate was made based
ori niore detailed desigll and work quantities in the Said Study report (JICA). The
financial aspects based on such cost conditions might not substantially control the

selection of the perpos'ed'develo;)mcm plan, but it could be used as a indicator in

" the comprehensive evaluation. It is noted that the financial. indicators for the

" Aliemative E with the Karian Scheme consisting of the total present worth and

capltélized annual cost is ohly 2 percent higher than those of the Alternative D with

" the Conveyance 2 Schenie. The said consideration might give almost same

condition to select the first implementation.

¢ Inlegml‘ed Conszdemuon wm’z Suff czency of Warer Supply Capacny for '

_ Tangerang/Serdng Area

The selccuon of the Alte:mahve D will result msufﬁcwncy of Ihe water supply

capacnly for the Tangerang area till 2009, when the Karian Scheme as the second
implementation is 10 be completed unless other source is developed separately '

from the Conve) ance 2 Scheme as (he first implementation in the Altemative D. It

is noted that development of only groundwater abstraction is conceivable as other

source. While, _in_sul’ficiem water supply capacity for the Tangefar_ag‘ area in the

Alternative E will continue till 2005, when the Karian Schefn_c as the first

implementation in the Altemative E ‘is 'lo be completed as® the - shortest -
lmplemcntat:on time span, which means to be the advanced development with four -

{4) years compared with the Altemative D.. This condition might have more -

advamageous consideration to select the Altemative E as the pmposed development

plan than that of the Altemanve D.: The said advamage was conscdered as the item

: (1} in the c-omprehenswe evaluauon as shown in the above summary table. :

Conclusion

Under the results 'of the camprehensive evaluation under the scorihg criteria and the

considerations as above-mentioned, it is concluded that the Altemative E has been
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proposed as the prospective water resources development plan to mect the future

water demand not for the DK1 Jakarta area but also for the Tangerang/Serang arca.

The Altemmative Development Plan E consists of the lmplcmemanon of the

followmg construction series :

For DKI Jakarta :
' Karian Dam -
(Integrated with Ta:zgeranngemng}
Comveyance 2, Phase 1
Conveyance 2, Phase Il
Tanjung Dam
(Integrated with Tangerang}

For Serang -  Pasir Kopo

7)  Proposed Waler Resourccs Development Plan for Socnano ] . _
The fo][owmg are the proposed phasmg developmenl plan of the water resources. 1o meet

increasing water demand for the DKI Jakarta :

Phase 1 't Upgraded West Tarum Canal -
Lo e (Citarum river) -
, " fo be campleted in 2001 .
"Phase I : " Karian Dam & Karian-Sespong Conve)ance System
o ‘ ' (Cm;ung river) -
. to be completed in 2005
- Phase HI : - - Conveyance 2, Phase |
(Jatiluhur Dam, Cuarum river)
- to be completed in 2008
Phase IV : Conveyance 2, Phase 1}
' (Jatiluhur Dam, Citarum river)
_ ‘ _ o be completed in 2011 _
“Phase V- :. Tédnjung Dam & Karian-Serpong Conve)anc'c, System
' (Cidurian river)
. io be completed in 2015

ﬁ S The following are the rcsufts of the water dema'nd 'Slipp'ln)-‘ analysis for prdposcd devéloﬁmeht
| : plan as itlustrated in Flgme -362,3 and the aw water :.uppI) ‘pattein to Jabotabek area in 2019-

_ based on the tesults of the water demand-supply analysis is shown in Flgure -362.4 :



Table-362.4 ~ SUMMARY OF WATER DEMAND-SUPPLY BALANCE ANALYSIS

FOR SCENARIO 1
e 19935 200052005 2010 ¢
(1) Supply - 1610 1899 23.90 36.00
Capacity _
{ {2) Demand 13.89 1747 2242 31.68 43.58 49,26
- {3) Balance - S 221 143 -1.48 4.32 1.22 2.24

{Reservation)

" Phasel Defe!onmem (lmunediate Measure)

The phase 1 development as an immediate measure is to upgrade the existing West Taruin Canal -
- for increasing the supply capacily from 21.1 m/sec to 26.1 m’/sec, out of which 21.1 m*/sec is
allocated to supply for M&I water demand for the DKI Jakarta. The upgrading consists of
dredging and excavation inside the canal, of which both right and left sude faces are remfma,d
by sheet pnles to expand flow capacity.

E_{r_a_se i eve!opm_gm
'_Thc components of the phase 11 de_véldpmem”aref

1} . Karian multipurpose dam scheme in Cinjung river, C

2) KSCS. I between Karian Dam and treatment plants for Tangerang area with
maximum capacity of 14.6 m*/sec mcludmg intake structure and Ciuyah tunnel °
with length of 1.2 km and concrete type waterway with length of 36.5 km,

3) KSCS I between treatment plams for Tangerang area and treatment plants for
: DK Jakarta with maximum capacity of 14.9 m¥sec including pumplng statlon
: ‘and PC pipe and ste¢l type waterway with léngth of 11.9 km, and

4) River improvement work for middle reach of Clujung river bctwem Pamayaran o

; weir and Rangkasbitung - - C

Phase I Development

The phase 111 development is 10 construct the Conveyance 2 - Phase I consisting of intake
structure at the Jutiluhur Reservoir for Phases | and 11 having maximum capacity of 20 m%/sec,
concrete lined open canal for phases 1 and H, concrete piped non-pressure waterway for Phase |
with maximum capacaty of 10 m*/sec and appurtenant stnuctures such as intake and outlet basins
_including puinping equipment and steel pipes for crossing the rivers; drop strictures, emergency
spiliway, bridges, etc. ‘The total waterway lenpth was assumed to be 75 km.

. Phase IV Development

“The phase V development is to construct the Canveyarnce 2 - Phase 3t composing an additional
‘concrete piped non-pressure waterway having length of 30 km to provide the maximum supply
capacity of 16 m’/sec and appurtenant structures.



Phase V Develonmient

The phase V1 development consists of the Tanjung Dam in the Cidurian river, Tanjung Canal

- between the Tanjung Dam and KSCS I with length of 4.3 km and KSCS 11 between destination
of Tanjung Canal and treatment plants for the Tangerang area alonig the KSCS 1, having
maximum capacity of 9.7 m%/sec. . ‘

8).  Unit Rav& Water Cost
- .The unit raw water cost was estimated for the proposed dewlopmcnt plan under the fo]lomng :

assumpuon and conditions, for teferencc

i) Annual financial cost : a) repayment of loan and b) operation and maintenarce
~ (O&M) cost P : :
L i) " Payment term ;

a) Annual interest rate : 3% C ‘

 b) Repayment period : 30 years including 10-year grace penod

- immediately after commissioning of pmJBcls{scheme
© i) . Operation and maintenance cost : 0.5 % of total mvestment cost
iv) Covered ared for water demand

- a) DKI Jakarta before Karian Dam commissiened in 2006
b) DKI Jakarta and T‘angcrang from 2006 to 2008 when the conveyance 2
- ¢ completed -

" ¢) DKI Jakarta, Tangerang and North Bogor from 2009 to 2013 when

: Karian dam commissioncd for Serang

- d) DKI Jakarta, Tangerang, Serang and Noith Bogor after 2014

v)© Unit raw water cost = (Total annual cost)/(Water demand)

- The sunmary of the estimation of unif raw water cost is as follows :

Table-362.5 SUM\!ARY OF UNIT RAW WATER COST

FOR SCENARIO I
Annual Cost (USS 10%) | 6042 7003 8053 41,317 53, 634' 104,086
Water Demand (m'/sec) 13.80 . 1747 2242 4482 73.08 . 8281
Unit Raw Water cost : - S O e
(Rp/m®) - . 30 28 .- 25 64 51 87



- Figure-362.2 ALTERNATIVE RAW WATER SUPPLY SYSTEMS
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Figure-362.4 RAW WATER SUPPLY PATTERN TO JABOTABEK AREA IN 2019

FOR SCENARIC 1
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(N Study on Scenario I

1) Formulation of Water Resources developinent

The follow ing is the phasing development for Scenario 11, whlch was preliminarily obtained by

'subsmutmg the further immediatc measure havmg 3 m’fsec of addnmnal CdpaCll) to be supphcd

by the West Tarurn Canal before commlssmnmg of the Karian Dam[Rcccrvmr :hmugh KSCS in .

. the phasmg dew,lOpment for Scenario 1 pmposcd in lhe prm,dmg Secuon {6}

Phase 1 : . Upgraded West Tarum Canal (Phasc 1)
j ) (Citarum river) - :
"+ Phase 1l : Upgraded West Tarum Canal
: (Citarum River) '
Phase i ol Kartan Dam & Katian-Seipong Conveyance System
| O KSC)
C ~ (Ciujung river) R
Phase IV =~ 1 . Convcyancez Phase 1
o - (Jatiluhur Dam, Citanim nver)
Phase V ; - Conveyance 2, Phase 1l

- (Jatiluhur Dam, Citérum liver)

'l‘amung Damn & Karian-Serpong Cenveyance S}Slﬂll
' - (KSCS)

-~ (Cidurian river) .
- No commiissioning needed before 2019 -~

The prchmmary water demand-supply balance indicates that the Tanjung Dam-KSCS Schcmc is

not reqmn,d o be commlssmned before the target year 2019, Under such condmon it was

formulated as follows that the Comcyance 2is unplement;d in one (1) phasc having an capacuy

~ of Phase Il in order to be able to put into operation the Tanjung Dam-KSCS before the largcl

“year 2019, in consideration of the integrated sufficiency of water supply to the eastern and

western areas and future treatment plan facilities plan as referred to in Scenario 1.

CPhase 1 i ;Upg'rajdéd West Tarim Canal Phase |

o : ‘ (Cuarum nver) .
~ Phase I} ° Upgraded West Tarum Canal, Phase li
. (Citarum River) . : .
Phase 111 : ° Karian Dam & Karian-Serpong Conve)aneb S}stem .
‘ : (Civjung river) :
Phase 1V :  Conveyance 2
(Jatiluhur Dam, Citarum river) :
Phase V : Tanjung Dam & Katian-Serpong Conveyance Sy stem

{Cidurian river)



2} Water Demand - Supply Balance Analysis
*The water and supply balance analysis was made, based on the projected water demand as given

in Section (6) and the phasing developrent plan as mentioned in the preccding Sub-section (7)

1).

- The following are the summiary of the water demand-supply analysis for proposed development

: plan as shown in Table-362.8 and as illustrated in Figure-362.6 :

Table-362.6 SUMMARY OF WATER DEMAND SUPPLY BALANCE ANALYSIS

FOR SCENARIO i1
eem oo U998 20000 55201502019
(1) Supply Capacﬁ) 16.10 1890 2390 3430 4500  51.70
'(2) Demand : 13.89 1747 2242  31.68 43.58 ° 49.26 -

(5)_Balance (Reservation) 2.21 1.43 148 2.62 1.42 2.44

3y Proposed Water RCSOUICLS I)weloPnlent Plan for Sa,nano |

The followmg are the proposed phasing dcvelc;pment p!an of the water nsources to mcct

mcnasmg watcr demand for the DK1 Jakarta :

Phase -1 o Upgradcd West Tarum Canal, Phase |
: : : : (Citarum river) - :
- T : o be compie{ed in 2001
Phase 1 . : Upgraded West Tarum Canal, Phase 11
o (Citarum river) . -
to be comp[e!ed in 2005
FPhase )1 . . “Karian Dam & Karian-Serpong Conveyance System
. (Ciujung river) .
: "~ tobe coinpletéd in 2008 _
Phase HI : _Conve)ana, 2 ' -
- (Jatiluhur Dam, Cltarum river)
R o © 1o be completed in 201 I '
© Phase V. : . Tanjung Dam & Karian-Sérpong Conveyance S)::.tem
: : : {Cidurian river)
© to be completed in 2015

Phase F -1 Devefopmenf {initial Iiediate Measure)

The phasé I-1 developmént as the initial immediate measure is to upgrade the existing West
Tarum Canal for increasing the supply capacity from 21.1 m’/sec to 26.1 m¥sec, out of which




21.1 m¥sec is allocated to supply for M&1 water demand for the DKI Jakarla. ‘The vpgrading
consists of dredging and excavation inside the canal, of which both right and lefl szde faces are
reinforced by shect piles, to expand flow capacity.

Phase I-1I Development (Further Immediate Measure)

" The Phase F-1I development as the further immediate measure is to furlhcr upgrade the existing

West Tarum Canal for increasing the supply capacily from 26.1 m¥sec to 31.1 m¥sec, out of

- which 26.1 m¥sec is piovided for M&] water demand for the DK1 Jakaria. ©

. Phase I Development

" The components of the bhase 11 dechOpment are :

1y :: Karian mulnpurpose dam scheme in Cluyzng river, :
- 2) . KSCS | between Karian Dam and treatment plants for Tangeranu area with
© maximum capacity of 14.6 m¥/sec including intake structure and Ciuyah tunnel
~ with length of 1.2 km and concrete type waterway with length of 36.5 km,
3) ~  KSCS Hl between treatment plants for Tangerang area and treatment plants for
: * DKI Jakarta with maximum capacity of 14.9 m%/sec including pumping station
: and PC pipe and steel type waterway with length of 11.9 km, and
-4} " River improvement work for middle reach of Clll]Lll‘lg river butween Pamiayaran
' weir and Rangkasbltung .

Phase IH Dé.'elr_)p_mgg;

The phase 31 development is to construct the Conveyance 2 consisting of iritake structure at the

Jutiluhur Reservoir having maxtmum capacity of 15 m’/sec, concrete lined open canal, concrete
‘piped non- pressure waterway and appurtenant structures such’as intake and outlet basins

including pumping equipment and stee] pipes for crossing the rivers, drop structures, emergency

| spitlway, br;dges ete. The total walerway length was assumed to be 75 km.

" Phase IV Déi'eIOp:nepl

R Thé phase V1 deQeIOpment consists of the Tanjung Dam in the Cidurian siver, “Tanjung Canal
~ between the Tanjung Dam and KSCS 11 with length of 4.3 km and KSCS }l between destination

of Tanjung Canal and treaiment plants for the Tangerang area along the KSCS 1, having

‘maximum capacity of 9.7 m’/sec.

) Umt Raw Water Cosl

 “The unit raw water cost was estimated for the pmposcd deveh)pmcnt plan undcr the followmg

- assumption and ¢onditions, for reference :

i) The project/scheme (construction) cost is referred to in Sub-section (8} 3).

1)} Annual financial cost : a) repayment of loan and b) operalion and maintenance
(O&M) cost : :

iii)  Paymentterm:
a) Annual interestrate:3 %



b) Repayment period : 30 years including 10-year grace period,
immediately after commissioning of projects/scheme
vi) Operation and maintenance cost : 0.3 % of total investment cost
v) . Covered area for water demand
- a) DKI lakarta before Karian Dam commissioned in 2009
b) DKI Jakarta and Tangerang from 2009 to 20011 when the conveyance 2

completed _ _ N
¢) DK1 Jakarta, Tangerang and North Bogor from 2012 te 2015 when
* Karian dam commissioned for Scrang '
*d) DKI Yakaita, Tangerang, Serang and North Bogor after 2016
- vi)* © * Unit raw water cost = (Total annval cost){Water demand)

“The summary of the estimation of unit raw water cost is as follows :

Table-362.7 - SUMMARY OF UNIT RAW WATER COST
: FOR SCENARIO 11

“Annual Cost _6042“ 77,003 29067 50,434 100,108

(USS 10%) 1 . B . _
Water Demand 13.89 1747 . 2242 . 4482  73.08 - 8281 ' :
(m*/sec) _ N o S e
Unit Raw Water cost ' o o o '
- (Rp/m) 30 2 25 5 48w
(8) - Final Selection of Proposed Water Resouivees Development Plan

I) - Necessary Procedures and Action prior to commencement of Construction Works for
Katian Dam-KSCS Scheme | -
The important pomt to finally select the proposed development plan in this master plan is
whether or not lhe Karian Dam- KSCS Scheme as the First lmplemenlatmn is delayed to
proceed mcessar) procedures to be taken and completed prior to commencement of the .
consi.ni_ction' \vdrks; For ihisI diéﬁssiou, immediately necessary action is listed up as
follows, .referririg o the "Chaptc:r 9 Proposed A@:{ion Plan” in the Study on Ciujung- . @
Cidurian Integrated Water Resources in Indonesia (February 1995, JICA), Main Report :

N Estabhshment of environmental monitoring and management unit (EMMU),
cons;slmg of environmental unit (EU) and environmental monitoring and



maftagement commitlee (EMMC'C), to succcssfully exceute the reseltlement of
local residents in the affected area by the proposed scheme. :
i) Necessary procedures for commencement of envitonmental impact assessment

- According to the latest information from the concemed agencics including the Steering
Committeg, the Director General of 'Wat.er‘ Resources quelopmeni, Minis‘try_of Public
Woiks in ¢lose corporation of Director General of Human Settlement and Envifonmental '
!mpaét Managemenf Agency has not yet taken heccssary ablio_n'o:x the said items up to
date and it |s not sure when lhese acuon be taken. ~The fol'lqwing are the further

f PIOCQdUIbS and actions :

iif)  ~Financial amangement for consultancy services and construction cost
vi} Consultancy  {engincering) services on' definite QIudy and detailed” desngn
‘including preparation of tender documents
v} - Tender procedures and contracting
vi) .- Environmental impact study and reséitlement Study :
vii) . Financial arrangement for land acquisition and resettlement cost
" viii} ~ Construction and completion of resettlement area including facilities as the
© minimum requirement before commencement of the construction works

In shch circumstances, the Steering 'Cor'm'nin_ee'clériﬁad in compliance with the questionnaire
made by JICA with his !elter to the Director General'of Human Settlement dated July 15, 1996
" that the Kanan Project is expecled to be completed at the end of- Year 2008, assuming the

'requlred penods for the concerned procedurcs and acnons as shown in F igure- 362 5.

2} Future View and Consideration on Implementation of Further Upgrading

The further upgfading of the We_st Tarum Canal would easier p'rdceed action on tiems vi) to viii)
compared with the Karian Dam-KSCS Scheme, since it may have ﬁmch less difficulty on land
acquisilion and resetilement by utilizing the existing facilitics and land in m'ax’imu'mi It might
be sa:id that the further ijpgrading éf the West Tarum Canal has miore advantage. than lhai of

Karian Scheme only in this light. While, in technical aspeet, it has many ilems to be studied for

~ practical implementation, which may result longer period. because only availability of water of

© 5 m’fsec is committed and actual study i$ not made in this study. In this connection, it is

emphasized to avoid misunderstanding that the reason of adoplinigﬁhc Karian Scheime as the
First Implementation instead of the further upgrading of the West Tarum Canal is mentioned as

follows :



The feasibility stedy on the Karian Scheme with formalization of its report
makes surc to proceed easier procedure for implementation and it will save time
for its procedures. While, implementation of the further upgrading of the West

. Tarum Canal has never been recommended by any previous report and its study

level is quite low, _
Earlier implcmcnta(io’n of the Karian Scheme has been repeatedly emphasized
by the formal reports since 1980°s in mtegrah.d development consideration with

. sufficiency of water supply to the DKI Jakarta and Tangérang-Serang area in the
~ western region.

3} Selectio
" Although a criti

" Scenatios 1 and

n of Scenario
cal point to finally select proposed water resources development plan between

11 is not clearly found as far as the said two considerations 1) and 2), it is

- provisionally concluded to proceed a feasibility study for the immediate project that the water

resources development plan in Scenario H be recommended in this master plan due to the

" following consideration :

< AS the statting dats of procedures for env:ronmental impact asscssment for lhe

Karian Dam-KSCS Scheme is not sure, the: required period -up to

‘commencement of the construclion works: is unforscenable. In addition,

requiréd period for procedures and actions for cnvironmental impact assessment -

“and resettlement is not clear, since no formal schedule on these proccdures and

.4) Proposé
The following a

actions is not yet established by the coricerned agency due to non-establlﬁhment ﬁ

of the environmental monitoring and management unit (EMMU).

It is confirmed that the further upgrading of the West Tarum Canal havmg an
additional S ‘m’/sec supply capacity has been committed by the Steering . -

Committee held on May 24, 1996. In such fact, it is understood that | necessary
procedures and actions to proceed the above immediate measure prior to the
implémentation of the Karian Scheme has been mmmmed to be nmel) taken by
the concerned govemmemal agehcics. '

d Water Resources Develepment  Plan

re the proposed development plan for the waler 1esources finally'selectcd in this

master plan study :

- Phase 1

Phase 1

Phﬁsc ‘l

Upgraded Wesl Tarum Canal Phasc 1
: (Cuarum nver)
i (1) be compieted in 2001
Upgraded West Tarum Canal, Phase 11 '
* (Citavum river).
- ' ' to be completed in 2005
I 1+ Karian Dam & Karian-Serpong Conveyance System
. T (Ciujung river)
to be completed in 2008



Phase Il - Coiweyance 2 .
(Jatituhur Dam, Citarun river)
to be completed in 2011
Phase V : Tanjung Dam & Karian-Serpong Conveyance System
(Cidurian river)
to be complered in 2015

©(9)  Indonesian Water Resource Development Plan in Western Area of Jakarta -

" The Indonesian side has studied the possibility of water resources development in'the western
* area of Jakarla such as the Cisadane, Cidurian, and Cimanceuti river basins by constructing '

rubber dams and or by other effective means.

- Material prbvided by the Indonesian side concerning the development plan ménl_ioned above is -

- attached in Annex-36. - R ' U B
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Figure-362.7 RAW WATER SUPPLY PATTERN TO JABOTABEK AREA IN 2019

FOR SCENARIO H
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3.6.3  Future Grouadwater Abstraction and Mana'g'emenl

" The groundwater study has been made in several reports since 1970’s, out of which only the
Feasibility Study on Cisadanc River Basin Devetopment studied and presented the provisionally
- recommendable permissive yield (sustainable yield) of groundwater abstraction for future water

" requirement in Jabotabek area EIanoying the appropriate concept and criteria in consideration of

the ph)swal econonic and environmental aspccts In such cucumstances the Study applned the '
_ comept and cmena in the said Feasibility - Stud) for estimation of lhe permlsswe (sustamablc) .
.}leld of groundwater abs(racnon for fulure water demand in {he DKI Jakarta and its snnoundmg S

- .areas,

(D Concept of Permissive (Safe dr Sustainable) Yield

'lhe allowab}e amount of gmundwaler abstracnon was defined as “Permaﬁswe (Safe or Sustamablc)
Yield”, which means to max:mum abstraction amount without producing an undesircd result,
based on “Sustainable Deve]opment Concept”. ‘The factors covering the Permissive Yie_ld consist
of 1) economic consideration of abstraction from basin, it) quality of groundv}aler, ii1) water right
in and around the basin, and iv) land subsidence.

(2) - Procedure for Estimate of Peirmissive Yield

Figure-363.1 present the procedure for esiimaie of permissive yield of groundwater abstraction
applied to the Study.

(3) Zoning of Groundwater Basin

‘The DKI Jakanta and 'its surrounding basin having an area of 2 730 km? was di\?ided into three (3)

zones, A, Band C, from the nonhcm area toward the somhem area consxdenng both h}drology and a

' present abstraction conditions of groundwater as shown in Figure-363.2.




) Evaluation of Permissive Yield and Eslablishment of Unit Permissive Yicld

“The evaluation of penmissive yield was made in the Feasibility Report on Cisadane River

Development based on the simulation models of confined aquifer system and the consideration and

the following results of the evaluation was obtained

(it Ssee/kn?)
_ _ : . .0 © 34111
B 341 . 6.9 - 20.2346 24 7.0381
C © 718 16 20.5128 05 64103
G 10,8 S

5) Target \:’c‘ar te be reduced to Permissive Yield

The timing of deduction of groundwater abstraction largely depends on the completion of new and
extended piped water supply networks in unserved piped water areas. While, in envitonmental
aspect, especially for Zone A, a target year to reduced to the permissive yield should be established
in orde.r_ to avoid accumulation of further unfavorable conditions. The establishment of the target
year would be a guijd:el.ine for timing to complete the said new piped waler networks. In such light,

the followirig target years were provisionally established for the water demarid forecast
Zone A
Further Development of groundwater is stopped immediately and the present conditions of
groundwater abstraction is maintained il the year of 2004. In the year of 2003, the
present amount of groundwater abstraction is reduced to the permissive yield.
Zones B and C
Increasing water demand is met by grovndwater to be supplied by the existing and further

developed facilities till the year of 2005 and thereafter, supply capacity of groundwater is

gradually and linearly decreased to the permissive yield 1ill the year of 2015.
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_ (Unit :1it fsec)

Year

DKI1J akarta

' Fringe Avea

- TFotal

1995
2000
2005
2010
2015

_ 2019

9,654 .
11,492

7,659

5,363
3,067

_3.067

1,928

2,977
3,864
2,644

1,423

1318

14,469

11,523

8,007 .
. 4,490

4,490
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- Figure-363.3 YEARLY FLOW OF PERMISSIVE YIELD |
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‘WATER SUPPLY FACILITIES

Conditions and circumstances of present Jakarta Water Supply System has been changed

compared with the conditions as of JICA 1985 Master Plan as listed below. It is, therefore,

" necessary to revise Jakarta Water Supply Development System prepared b) JICA 1985 Master

3

m

' PIan in order lo mcct pnﬁem condmons and future water demand.

 Basic Policy |

Basicf 'Policy ;

Future sei'vicé a_rea is discussed and deﬁned in the previous Section 3.4 and fuﬁrre Water Supply

System m the terwce area is planned based “on the Day Maxnmum water demand and

‘ cons:dermg concept:, as follows

@

-~ r1eananged a new zoning system which also consists of six distribution zones, and will officially

- to make simple and cconomic system as much as possible

-~ to use enstmg facilities as much as poss:blc

(facilities which ate under implementation arc conmdered to be emstmg fac;htles e,
Cisadane Treatment Plant, Distribution Cenlers R4 and RS are consndered as exlstmg

facilities)

to divide service area into fwo syst-.ms wcst and east sides conforrmng lo the concept of '

the Private Secior Pamcnpauon

' (however, interconnecting facilities will be considered for emergency)

to apply existing zoning system basically

to supply water for each zone from one distribution center or treatment plant

(in the case that existing capacity of dlsmbutmn cemer or treatment p!am is not enough

for onc zone, addmonal distribution center wnll be cons1dered)

Zaning

DKI lakatla area is divided into six distiibution zoncs at present. - In 1995, PAM JAYA has



apply this new zoning from 1996. In addition to° zones in DKI Jakarta, Kecamatan of
Kotamadya and Kabupaten Tangerang in the service area, Ciledug, Cipondoh, Ciputat,
Pamulang, and Pondok Aren, are proposed to be included in the new zone, Zone 7. Other

" Kecamatan of Kabupaten Bogor and Bekasi in the service area are treated to be included in the

@ - distribution zones of PAM JAYA as follows.
" Kabupaten Bogor :  Limo .y Zone5
- Kabupaten Bekasi : Pondok Gede : ‘Zone 6
Jatiasih ¢ Zone6 |

" "The Study is, therefore, conducted based on the riew zoning system consisting of seven zories as
shown in Figure-371.1.- Basically, each distribution zone is considered to be independent

distribution System which is supplied water from one distribution center or one treatment plant.

 Figure-371.1. ZOING SYSTEM OF THE STUDY AREA

Reclamation Arca for]
| Watcer Front City

JAKARTA

o 5_ Cifcdug an.d_C'ipnﬁdnh, :
& _  [TANGERANG

'~ [Pondok Gede
and Jaliasih, .
BEKASI - |

Ciputat, Pamulang, '
and Pondok Aren,
TANGERANG




'3.7.2  Water Treatmenl Facilities
(1) Zonal Demand

Future water demand in each Kecamatan was estimated in Section 3.5. - For planing the Jakarta
‘Water Supply System, demand in each zone was calculated based on the demand of each

chamélan,_and tesult of calculation is shown in the following sub-sections. -

Served populahon in eac‘h zone IS obtained as shown in Table 32,8 and hgure-372 1. Day-
‘Avcrage dcmand in each zone is calculated based on Day- Average demand in each Kecamatan

as shown in Table 372.2.

The Day-Maximum Water Demand which is the basic ﬁgure for facilily-plar_ning is calculated by

.~ considering the peak factor which is applied to 1.15 times of Day-Average Demand'and Non

Revenue Water (NRW) as mentianed in Section 3.5, Results of calculation of Day-Maximum
Watei Demand is shown in Table-372.3.

As mentioned in Secli_oi_t 3.5, itis necessary to additionally supply treated water of total 2,955 '_ '
I/sec to the new reclamation area of Water Front City in 2019. The réclamation atea will be

supplied from Zone 1 and Zone 3 'as shown in Table -372.4. - Day- -Maximum Water Demand

including demand of the reclamanon area for. Water Front Clty is obtamed as shown in Table-
372.5 and Figure-372.2. Flgure-372_.3: shows Day-Maxamum_ Demand and_balapce bet)veen
existing production capa_city and future Day-Ma_xi'mum Demand in 2019 in zonal map.

(2)  Alternative Study

1) Possibility of Tréaitmén't'P]am at Jatithur Dam

Recent preliminary study on Conveyance 2 System by one private consortium recommended 10

CORSITUCE a new water treatment plant at Pasir Gombong beside the Jatilhur Dam site far from |

Jakarta City and treated waler is transntitted to Jakaria through the Conveyance 2.
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Foltowing maters were considered.

i) Cosl comparison

Comparing the cost required for each option such as;

- Option 1 (Recommended Option by the pfeliminary study)
- Construct a new lreatment plant at Pasir Gombong be"sid'c'lhe Jaii}hul_ Pam and
treated water is conveyed from Pasir Gombong to Babakan in the sotth of Jakarta.

" Conveyarice 2 is treated water transmission of which length is aboui 52.5 km.

Opnon 2
Construct a new trealment plant at Babakan in thc south of Jakarta, Conveyance 2
“is Taw. water transmissmn of whlch lerigth is aboul S2. D km from Jatilhur Dam to

Baba!\an.

~Total costs for Opti_ons 1 and 2 will become as follows.

Option 1 :* 954,750 Million Rp. -
Option2 : 687,775 Miltion Rp.

- More detail explanation is shown in Annex-37.

C i) Elaqtlcuy of Corweyance 2.
"t is recommended to convey raw walsr from Jaulhur to Jakarta lhmugh Conveyance 2 in order
* to maintain elasticity of the Conveyance 2. When small scale industrial estate or agricultural

area a!ong the Conveyance 2 rcqumd water, taw water may be able to share to these demand

area. " However, if the Conveyance 2 conve) treatcd water onl} for drinking water supjply, these

water demand will not be satlsf' ed.

it) Far ﬁOm Semce Area ‘ :
The locanon of water treatment plant is usually dec:ded at the upstn.am of lhc semce area.
Treated water will be distributed in the service area along the water flow from upsln,am to down |
stream. Howevér, in this case, area between Jatilhue and Jakarta City is rural area and docs not

included in the service arca of PAM JAYA, and furthermore, the distance from Jat_ilhur ‘to



*Jakarta City is more than 50 km. Water treated al lhe Jatithur jUSt pass b) the area betwcm

. Jatithur and Jakarta wnhout distribution of the treated water,

To secure sound operation of treatment plant, it is recommended to locate the treatment plant at
- near of in the service area.  In the case that the treatment plant is Constmc@ed far from the

 service ared and required long treated water Iransmission, serge control will be required.

: w) Difficulties on quscl\ re:;ponsc for emargcncy

Al chemicals and matcnals required mcludmg spare patl:. should be transfer 50 km from Jakarta
to Jatithur.” - In addition to the difficulties of routine actwmes because of lOng distance from
Jakarta, it should be nofed that quick iesponse against sudden accident will be very difficult in

terms of dispatching specialist or engineer or transferring requited parts.

Based on the results of consideration as stated above, the option which recommends
construclion of new treatment plant at Jatilhur is “NOT INCLUDED” as an altemative plan in

this study.
2) Original and Revised Altemative Study

The first alternative study, Original Alternative Study, was conducted based on the original
water resource development plan which was called “Scenario P’ in the previous Section J.6.
In the Scenario | scheme, it was proposed that the Jakarta water supply system should rely on
not only watet resources from castern side which is Jatiluhur Dam but also from western side of
Jakarta. Based on this principle, it was proposed to utilize raw water from the westem side,
Karian Dam through KSCS System, for the Part Two, Second Phase of the Second Stage as
shown on Table-372.6.

For this Scenario §, the Steering Comrmitiee commented that the possibility of implementation of
Karian Dam development plan which was the water resource for Part Fwo, Second Phase of the
Seeond Stage, has become low becausé of resettlement problems. For the substitution of the

faw water ﬁom the Karian Dam, the Committee conﬁxmed to altocate addmonal 5 m3/sec and

further 5 m3/sec, tolally 10 m3lscc, of raw water from the West Tarum Canal (WTC) to the :

 Jakaita Water Supply System.

ks




Table 3726 SCENARIO I
ORIGINAL SCHEME OF FUTURE WATFR RESOURCE

Part | Phase | Stage | Water Resource Quanlity*# Yearof - West/East
~ {Usec) Inauguration

Second § Third - KSCS* ( 2016
Note: - ":Karan Serpong Conveyance System S ) ; : )

** : Figures shown abo\c do not include water ]oas at weament pls.nt Actua) amount wn be larzer appronmaml) 3-
10 %.

- Based on the comments and confirmation of the Steering Committee, revised scheme of the

fulure watet resources development “Scenario 117 was prepared as shown on Table-372.7.

Table-327.7 SCENARIOH
'REVISED SCHEME OF FUTURE WATER RESOURCE

Part | Phase | Stage | Water Resource Quantity** Year 01‘ West/East

- Second | Third KSCS* 5,600 2016 Wesl

Nole: *:Karizn Scrpong Conveyance Sysicm
- %*: Figures shown above do oot include water Joss at Ueabment plant, Actuad amount will be Jarger approximaiely 3 -
10 %.

The details of Scenario 1 and 11 are described in the previous Section 3.6.

Because of altemmation of taw water resource development scheme from the Scenatio ] to'the
Scenario H, original alternative study on water supply facilitics was also reviscd as shown on

Figure-372.4.



~ Figure-372.4  PROCESS OF REVISION OF ALTERNATIVE STUDIES

Waler Resource Development Plan

: . "Scenario I”
1 . '

“Original Afternative Study ..
‘on Water Supply Facilities

‘|Comments from Indonesian Side
————"|* difficulties on KSCS System' -
- 1* confirmation on 10 m3/s¢c from WTC

Bevision of Water Resources
Development Plan

!

: | {“Scenarioli“ I
2V L

- ‘Revised Alleraative Study .
“‘on-Water Supply Facilities -

Revision |
—

’

RS

3) Osiginal Alternative Study on Water Supply Facilities

In the Original Alternative Slud_y, totally five aitematives were compared and as the results of
the Study, original proposed system which was prcpared. based on the original scheme of the
water [esouIces development, Scenario I, is shown on Figﬁre-372.5. This shows overall
system including existing treatment plants and distribution centers, required new/expansion

‘treatment plants and distribution centers, and its treated water transmission systems.  Table-

372.8 shows the surnmary of proposed new systern.

Figure-372.5 also shows a relation between Day-Maximum Water Demand and Treatment

Capacily with timing of construction of proposed treatment plants.

@



Table-372 8 ORlGl\Al LY PROPOSED I*AClLlTli:b

roposed Facilities

LCapaciiy o flsee)

Buaran NI Treatment Plant 3,000

tast 1 Treatment Plant 3,000

Last 1T Treatmenti Plant 10,000
[Cisadane I Treatment Plant 5,000
{Cisadane J1I Treatmenit Plant 5,000 L

R Distribution Center: 7 15300

R3 | Disiribulion Cenfes

R3 Il D:alnbutnon Cenl

Rﬁ, 1Y Distribution Center

Details of the Original Alternative Study is shown in Annex-37.




Figure-372.5 RESULTS OF ORIGINAL ALTERNATIVE STUDY AND
ORIGINAL IMPLEMENTATION SCHEDULE
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-4) Revised Altemative Studics on Water Supply Facilities

i) Given Conditions and Mcthodology of the Revised Altemative Studies

"Basn: policies and melhodologles for the revised alternative studics are same as the anes whu‘h _

were employed for the original altemaiwe study.

[A)éaiion of the treaime'nt' plants which will receive raw water from the Conveyance 2 and KSCS

are c0n31dered as already fixed at south-east of Jakarta, namely New East (Clpa)ung) Trcatinent

: Planl and Cisadane Treaiment Plant, respecnvely

Location of the above ireatment plénts were al.ready carefully studied during the original
altcrnative SludlBS therefore, in the revised altemauve studies, location of these lrealmenl planls |
were treated as f' xed. [‘ hcrefore in this revnsed alternative slud), alternatives are prepared
considering location of treatment plant which will receive raw water from WTC, 2 times of 5

m/sec.

The revised alternative study has been conducted focusing on system planning for treated water
tran‘smiﬁ'sion from Ea%lem' Part to Westém Part of the city.  Consideration of the treated water

transmission. syslem and its route between two pans will not be concluded wnhout careful

" mulling over the location of treatment plants. . Therefore, treated water nansmlssu_)n system and

location of treatment plants are si_ud1ed in detail taking due consideration on the condition of

‘alternative location for the treatment plants and routes for water transmission as well.

ii) Preparation (_)f Altemnatives

" ‘Asthe f Tst Slep of the allemalwe ‘:tudy, several p0551ble location of rreatmcnt plams which will

L receive raw water from the WTC were oons:dered

According 1o the revised scheme of water resoucces develop'_n{em,: Scenatio 11, which are
described in the previous section, the 1st 3 m3/sec will be available from Year 2002 and the 2nd
5 m3/sec will be available from Year 2006 fiom the WTC. ' |



Possible location of treatment plans for st and 2nd 5 m3/sec are considered respectively as

shown on the matrix, Table-372.9.

"Table-372.9 - POSSIBLE LOCATION OF TREATMENT PLANTS
WIICH WILL RECEIVE RAW WATER FROM WTC

2nd 5 m¥fsee

Buaran Bekasi New East

- ist
Sm¥/sec

Buaran

* Bekasi .

New East

'0:
) X
Buaran:

Bekasi :
"New East ;.

 *Reason of omission

Combination
(1t - 20d)

" ‘Bekasi + Buaran

Bekasi + New West

New East + Buaran

. New East + Bekasi
New East + New East

X X X

Combination of location considered as an aliemative
Combination omitted from alternative stody

Within the premises of existing Buaran I & 1l or expansion of
the existing premises of Buaran 1 & 1.

In Bekasi area near from confluence of WTC and Bekasi river
South cast of Jakarta, at Cipayung :

The 1s1 § m3/sec will be transmitted to the Distribution Ceater
R6, 1o d:slnbu(e water to the north-west arca of Jakarta.

_ ;Trcated waler transm:_sswn from Buaran trealment plant was
-already  constructed - with capacu) for future expansion.
Therefore, for Part One project, Buaran Trealmcnt plant will be -

more suitable than Bekasi.

In Bekasi area, at Jakasampu'ma land space for lrealmem plam

of which capacity is 10 m3/sec will be available.’ Then,fors,,

it is not necessary 1o consider ‘other local:on such as Buaran,

for the second 5 m3/sec.:

In Bekasi area, al Jakasampurna, land space for Irealmcntp]anl
of which eapacity is 10 m3/sec will be available.© Therefore,
it is not necessary to consider other lccauon, sich as New Wesl,
for the second 5 nr3/sec,

The Ist 3 m3!sec will be transmitied to the Dlslnbuuon Cenler

" Réto distribute waler 1o the norih-wesi area of Jakarta, * New
© East is father than Buaran to the R6.

. Same reason as “New East + Buaran”,

" Same reason as “New East + Buaran"

- Based Orj the reasons above, further revised altemalive study will be conducted on the

" combinations as follows:



Alternative R1: Buaran + Bekasi
Allemative R2 : ‘Bekasi + Bekasi
Altemative R3:  Buaran + Buaran

Alternative R4: Buaran + New East

o ZCu_nenlly, the existing Buaran plant directly distributes 2.0 m3/sec’ water ‘out of the total =
production of 5.0 m3/sec to Zone 2, and transits the remaining 3.0m3/sec to the Distribution

Center RI. After system .expansion by implemcm.aa:ioni of the prio_rily project which will

| “receive raw water, 5 + 5 = 10 m¥sec, from WIC, water treated at the cxisting Buaran 1 & 1

::plant‘s,‘S m¥sec, will be distributed around the plants direcily in Zone 2 and Zone 3 :Fbr the

‘alteration of the distribution system, the éexisting pumps for water transmission will be necessary

o be replaced by punips for distribution.

After implementation of the priority project, amount of watér:rcquire_d to be transmitted 1o

Westein Part will be 6.9 msec, while the remaining 2.3 and 0.8 m/&sec to North and South

areas of Eastern Part respectively.

For the water tiansmis_sion, the following three altemative routes are considered. -
1. Transmit water to Western Part through the existing transmission mains and R1

‘distribiition cénter { North route}.

© 2. Transmit water to Western Part through the new transmission mains via East pumping
station, of which location will be at Cipayung, to be constructed (South route).

3. Transmit water to Western Part through the central Jakarta by installing a new pipeline

along the Taw. water transmission miain to - Pejompongan plant which is now under

S bonstiuction(Ce’htral mute).‘ :

s As 10 Central route, it is considered difficult to install additional large diameter pipelines

lhmﬂgh the congested central aréa of Jakarta city, and North and South routes are employed for

the altemative study. In the following section, four diffecent cornbinations of treatment plant
location and transmission route mentioned above are considered as altemalives and they are

compared in detail.



* OQutline of four alternatives are described as follows.

Alternative RI1

Part 1:° Buaran plant expansion and lreated water transmission through Notth route.

‘Part 2:° Bekasi plant construction and treated water transmission throtigh South route.

‘Alternative R2

* Part 1: . Bekasi plant 'Construbtio‘n and treated water trasmission through North route.

| Part2: . Bekasi plant e..\'pan'sion and treated water transmission through South route.

. Alternative R} = - _
© Pantl: Buaran pl'am expansion and treated water transmission through North route.

Part 2: * Buaran plant expansion and treated water transmission through South mt:né. ‘

- Alternative R4
Part 1: Buaran plant ém‘pansie;i and treated water transmission through North route. o @
Part 2: * New East, Cipayung, plant construction, raw water transmission throigh South

route and treated water transmission 1o West form East plant.

iii}Comparative Studies on Selected Altematives

For each altemative, future water sﬁpply .system‘ in year 2019 was prepared and shown on _
Figures-372.6, 372.7, 372.8, 37_2.9 and 372.10. Major features of alternatives are shown in
Annex-37. |

Required treated water transmission for each altemative system was obtained by hydrautic . -
analysis for cost comparison. Construction cost for the Ireaiment plant was calculated using . 8

same unit cost as the original altemative study. :



Figure-372.6 FUTURE WATER SUPPLY SYSTEM IN 2019
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Figure372.7 FUTURE WATER SUPPLY SYSTEM IN 2019
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Figure-372.8 FUTURE WATER SUPPLY SYSTEM IN 2019
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Figure-372.9  FUTURE WATER SUPPLY SYSTEM IN 2019
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Figure-372,10 OUTLINE OF ALTERNATIVES

ALTERNATIVE 1: BUARAN - BEKASI
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Present value of the construction cost for cach altemative is stiown on Table-372.10, and details

are shown in Annex-37.  Costs showh on the Table-372.10 include;

1. Construction cost of Treatment plant

' Distribution Center

Trcated water transmission
2. Land acquisition cost for Treatment plant
3. Cost for rescttiement

Note : Costs for dkstnbuuon pipes are not mCIuded

Table-372.10 CONSTRUCTION COST COMPARISON
BASE COST VS. PRESENT VALUE
FOR EACH ALTERNATIVE

unit
BASE COST ) ; _ _
Foreign Cost  |Yen . . 72,912 73,195 73,619 65,162
LocalCost ~  IRp. I 1,620,977 |} 1,622,559 | . 1,680,182 | 1,524,758
Eq. Yen . 71,523 77,265 80,009 72,608
Total Yen ' 150,435 150,460 153,628 137,770
PRESENT YALUE m ,
Foreign Cost __ |Yen 59,556 59,817 60,163 52,926
Local Cost |Rp. e 160,334 ) 756,337 | 788415 & 703,130 |
Eq.Yen | 36206 36,016 37,544 33,579
Total Yen 95,762 95,833 97,707 86,505

Etd!a.nbc Ratc I\ tn= Rp"l 0

The results of the comparison of the costs for construction, land acquisition, and resettlement, as

shown on the Table above, show that the Altemative R4 is the most economical plan.

In addition to the construction cost comparison, costs required for the raw water conveyance
were also compared.  For the estimation of the costs required for the raw water conveyance,

following condition was pre-assumed.

*  The first 3 m3/scc from the WTC w11l be conve)cd through existing WT'C with some
capacity upgrading works. '

®  The second 5 m3/sec from the WTC w1ll be convey ed {hrough raw water transmission

.3-1_(_)2' '



BASE COST : . ' ;
~ [Foreign Cost Yen . L4490 1,255 2,060 8,371

Local Cost BRp. o] Lo 0390 14880 ) 24360 )L 83.893 .
Eq: Yen 828 709 . 1,160 3,995

Total . I¥en 2,318 1,964 3,220 12,369

PRESENT VALUE - o

Foreign Cost Yen g 1,334 1,117 1,819 7,185

LocalCost  {Rp. . I 10352 | 9300 | 15003 | .. 17045
Eq. Yen | . 541 452 719 2,240

Total Yen 1,875 1,569 2,538 9,452

pipeline to cach treatment plant.

Based on the conditions stated above, base cost and present value for the raw water conveyance

" aie shown oni the Table-372.11.

" Table-372.11 RAW WATER CONVEYANCE COST COMPARISON
BASE COST VS. PRESENT VALUE

. FOR EACH ALTERNATIVE
' ' - - . Unit : Million

unit -

Exchange Rate : 1¥en = Rp.21.0

As shown oi the Table above, costs required for the raw water conveyarice for the Altemative
R4 is the most expensive although the construction cost is the smallest as shown on the Table-

372.10.

As the next step, construction cost, shown on the Table-372.10, and costs for raw water
conveyance, shown on the Table-372.11, are combined and the results are shown on the Table-

A72.12,

The results of the total cost comparison shown on the Table sbove, show that the Altemative R4

is the most ecconomical system. .

In addition to the cost comparison, other aspects of each alternative are also comparcd.  The

- results of the comparison are shown on the Table-372.13.
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Table-372.12 TOTAL COST COMPARISON
FOR EACH ALTERNATIVE -

Unit : Million

unil
PRESENT VALUE - - L L _ _ .
Construction Cost  |Eq.Yen . [ - 957621 = 93833( - 97707} . .86505] . &
Cosis for Raw Water |[Eq. Yen 1,875 P 1,369 2,538 L9452 '
Coaveyance ' » - ' o S
|Eq. Yen .. 97,402

Comparison are made on items related to land acquisition, construction, operation and

maintenance, the existing facilities, preparatory weorks, sludge trcatment as well as cost items.
For sclection of the best alternatives, s¢oring method is employed as follows.

1. For each component item 5 points are givén to the best one and 1 point is given to the

worst one. @

2. For the important comparative item which is shaded in the Table, 10 points are given  to

the best one and 2 point is given ta the worst one.

Thus, scores given to each altemative are shown in the Table-372.13.  From the table, the best
alternative, that is Altemative R4 with the highest score of 52 points, is selected for the locations

of treatment plant construction for the priority project.
Altemative R4 is to expand the existing Buaran treatment plant as Part 1 for the additional
~capacity of 5.0m3/sec, and succeedingly to construct a new treatment plant with capacity of
5m’fsec at Cipayung as Part 2 of the priority project.
Advantages of the Altemative R4 ts summarized as follows:
1. The existing facilities of Buaran treatment plants I and 11 such as administration building,

power sub-station and laboratory will also be utilized for the expanded system with

nceessary modification leading to decreasing plant construction cost.

3- 104 '



-2 Ncceésdr)-' period for detailed design of Buaran plant expansion, though partly, will be
shortened by utilizing a part of the existing tender documents and as-built drawings.
Using open space of the existing Buaran plant premises in addition to the above, earlicr

commencement of the plant expansion works as well as earlier commencement of its

- service will be expected.

3. Ticated water of cither one of the existing and new Buaran plants will be cormmonly used

* (o secure more stable water supply, especially in an emérgency casc.

4, A new treatment plant which will receive raw water from Jatiluhur dam through
Conveyance 2 will be constructed at the fourth step of the whole development program in
the eastern pari of the City. Vast land area which may b available at Cipayung for Part 2

of the priority ptoject will allow accommodation of the above future plant.

5. Construction of treatment plants within administrative atea of Jakarta city will be easier
% ' in obtaining necessary permission for the construction and it will not be nccessary 10

coordinate with other neighboring local PDAMSs on the management of the plant.

6. QOperation of the wholc Sakarta water supply system will be easier and O/M costs will be
smaller than the other altematives, since number of treatment planis for final stage of the

Master plan is smaller than the others.

- Land area for the treatment plant at Cipayung is a properiy of DKI Jakarta municipal
govemment. On the other hand, land area in Buaran and Bekasi are owned by private. In
casc of delay of implementation, escalation of the land cost will be higher in the case of Buaran
and Bekasi than the case of Cipayung. Therefore, in addition to the advantages listed above,
the case of Cipayung, Alternative R4, has advantage in terms of sensitivity of land price

escalation.

3-1035
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iv) Resul_té of the Revised Alt_erriati"(e Studies - Proposed Waief Supply S;-stenl

" Based on the results of comparative stirdy not only from the aspect of cost required but also from
the other aspecis, it is concluded that the Alternative R4 is the most recommendable system.

- Proposed system,:Altcmalive R4 is shown on the Figure-372.11.  List of pr’ogﬁosed facilitics

are shown oni Téblc-372.14.

. Table-372.14 _LISI‘-OF PROPOSED FACILYTIES

Buaran I} Treatment Plant o © 5,000 -
New East 1 Treatmeni Plz_m.l i : 5,000 -
New East 1l Treatment Plant : 110,000 -

[Cisadanc 1 Treatment Plant._ | 5,000 :

| Cisadane 11t Treatment Plant 5,000 T
RLI Distribution Center 2,000 19,800
R1 111 Distribution Center * .0 . 19,800
R3 1 Distribution Center TTrase 22,500
R3 Il Distribution Center - 1,250 22,500
B4 11 Distribation Cenler 2,600 - | 46,400
R4 111 Distribution Cenict 1,300 23,200 |
R4 1V Distribution Center -~ 1,300 723,100
RS 11 Distribution Cenler | 1,600 35,100
R6 1 Distribution Cenler _ 4,400 50,100

* : Constiuction of additional distribution basin

E}'\lihough the best altemative is concluded as the Alternative R4 and location of future treatment

plants are fixed at Beasan (Buaran 1) and at Cipayung, the Indonesian side pointed out other
possible location of new treatment plant as the alternative location of Buaran HI in Bekasi.

According to the explanation by the Indonesian side, in the event of the Indonesian side

encountering difficulties on additional land acquisition around éxisting Buaran Treatment Plant

premises, there will be a possibility to shift the location of the treatment plant from Buaran to
Bekasi.

- - Proposed location in Bekasi by the Indonesian side is different from the tocation discussed in the
. alternative study stated above which is in Bekasi area near from confluence of WTC and Bekasi
River. Proposed location by the Indonesian side is in several kilometers upstream from the

. Bekasi Weir and the exact location has not been fixed yet. -
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Figure-372.11 - PROPOSED WATER SUPPLY SYSTEM IN 2019
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3.7.3

(D)

b

Distribution Facilities
Zoning Implementation

Treated Watcr Transmission Between East and West Concession Arca

. Before discussing zoning, treated water transmission betwecen East and West Concessi'_on

Arcas, which is a fundamental information for zoning implementation, is sumimarized in
Table-373.1. -The Table shows treated water transmission in-each year just before the

increase of respective treatment plant capacity.

Treated bulk water should be transfnitied from Buaran HI to DC-R6 through DC-R1 after

compleucm of Buaran 1 Treatment Planl in 2002. . As recommended by JWSSP

* Reports, construction and usage of DC R6 w1|l bea soluhon to the supply problem inthe

' north-west -area of jDKI Jakaita durmg this - period. The subject treated water

- 2)

fransmission pipe, bétween DC-R1 and DC-R6 will also be used as a transmission pipe

- for bulk water supply to the Watér Front City later on.

Musts for zoning }mplemen!anon

As discussed in the previous sechon itis neccssar) 1o ¢stablish hy drauhcally mdependent

‘zoning system _for controlling and nionitoring water flow, pressure and quality properly in

such a large distribution system. Based on the concept of zoning' system, future

distribution facilitics are considered.

For zoning implementation, a treatment plant or a distribution center, as core facility of

water distribution, should be construcied in each zone with eiough capacity to meet water

demand in the respective zone. - To secute continuous water supply to the disteibution

center, treated water transmission facilities connecting treatment plants and distribution

-~ cenlers should ‘also be constructed Tmung and location of treatment plant conslruclton

\wll affect !hc construcuon schcdu[e of lransmlssmn facmucs

Besides the above, other zoning preparation works such as installation of distribution

- pipes together with nccessary valves and meters should aiso be installed in order to create

independent distribution zones according to the implementation schedule.
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3)  Zoning Implementation Schedule
Considering timing of commencement and location of each ireatment plant, zoning

implementation schedule is prepared as shown in Figure-373.1..

. Figure:d73.0  ZONING IMPLEMENTATION SCHIEDULE

S Year) - 2002 C 2006 - 2009 o012 2016
"lf){eafflgcn} Plzj‘” : @ Buaran NI TP @ New East ®Cisadane @ New East T.p, @ Cisadane
istribution -enter (5m3kecy TP TP, (Cipayung) TP
{Cpayung)  i(3m3fsec)  (10m3/sec) - {{Sm3/sec)
o {5m3/sec} . -
Separation of . —
East and West
Systen '
Zoning System ‘ TS -

Treated Water
Transmission from
Fast to West System
by dlstnbuuon =
main :
DC-R1 1o DC-RE
Fast T.P. to DC-R3

RN
v

Note @ ----- Tranquon period of zoning system

a)  Before Completion of New Eﬁst’((fipayuug) T.P. in 2006.

Before completion of New East (Cipayung) Treatmént Plant, water should be
transferred from east (o west across the Cilliwung River. which is the boundary

" between East and Wesl pnvate sector concessional areas through not only treated
water transmission’ pipe but alsd distribution plpeS - This 1s because required
distribution centers. will not be cor:structed in each zone dunng thns pcnod ln . @
other woids, each zone wnll not be isolated and zones will be mlerccmnecled by
dlstnbutmn pipes. Dastnbuhon zonmg system can not be lmplementcd dunng this

; pcnod
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However, during this transition period, four zonc system will be able to be
implemented instead of seven zone system, as follows;

1. Zone 1
2. One combined zone, Zone 2 and Zone 3
3, Zoned
4. One combined zonc, Zone 5 and Zone 6

‘After Complcti(}n of Treatment Plant at New East (Cipayung) in 2006

* After completion of Treatment Plant at New East (Cipayung) with capacity of 5.0

m’;’s;c, m 2006 and before ‘commencement of Cisadane Treatment Plant with

" capacity of Sm¥/scc in 2009, enough capacity of distribution center and related

" treated water transmission facilities will not have been completely constructed.

i Howevei East and West water supply system cah be separated and five (5) zone

sy stem will be mlroduced Bach concessional area will bc consist of ;
' Eést . 1. One combined zone, Zone 2 and Zone 3

' ' 2. Zone 6

West: 3. Zone 1
4. One combmed zoue Zone 4 and Zone 7

5. 70nc h)

Aftcr completion of Cisadane Treatment Plant in 2009 .

'Af[er compieuon of Cisadane Treatmcm Plant with addmonal trbatmenl capacnt) of
5.0 m3/sec at south-wcst of DKI Jakatla in 2009, servite area can be divided into 7 '

(seven) zone, smce cach zone can’ have enough - distnbuuon facﬂmes and

dnsmbutton pipelines réquired for isolation of Zones will be installed.

Preliminary Primary Pipe Ncl:\i'urk Analysis’ -

_ Prehmmar) Primary Plpe Netwoﬂ. (9300[‘1]1’1‘1 and Iargcr) anal) sis is conducted in order to create -
. appmpnalc d;stnbutmn nctworl. which support zoning S)Slbm mentioned abov» and to decide

| most effective way of ach1evmg suitable pressure level in the year 2019.

‘Condition

The conditions of net work analysis are as follows:
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‘The service area is divided into seven zones as described in Section 3.7.1, and pipe :
network analysis is conducted for cach zone separately for the year of 2019.  For
hydraulic analysis, Zone 3, Zone 6 and Zoné 7 ar¢ divided into high and low sub-
zones since the topography of southem part of the service area is not flat. Cilandak

sub-zone is also isolated hydraUlicaIly_wilh the rest of the system in zone 5. -

;The model prepared by JWSSP is adopted for the schematic diagrarﬁ of existing
“pipe network. - The new' pipes are designed to be installed lanng:'cxisti‘rig and
“planning roads This model iﬁcludés fﬁost of trunk mains of diameter 300 mm and

'above

For Kecamatans in lhe service drea, the maximum daily demand has been allocated
1o individual nddes'ahd then cohvcftéd into a peak hour demand. The demand has
bce'n‘cquélly Hivid@’,d between nodes located withih that Kecé‘r’natan. - Kecamatan
Kemayoran and Kecamatan Padeiangan are é)rtce;)tions to this demand allocation
method becéusc 500 il/scc of water transmission to Kemayoran: Developnient area

was considered separately.

Hourly Maxlmum Water Dcmand (Peak hour demand) i is desngncd as 130 % of Day
Maximum' water demand This figure of peak hour factor -is came as the one

adopted by JWSSP

~ Full detall oflhe nodal demand a]locanon can be found in Annex-37

Hazen-Williams formula is used for water head loss calculation. C-value adopted

were 90 for 1920's to 123(’s mains and 110 for 1970°s and 1980’5..

' Préssur’c level of service is defi ned as same as JWSSP. Thatis 17 m (1.7 kgfem?)

lmmmum and 56 m (5.0 kg/cni’) maximum pressure head at the nodcs of the

: pnmary network dunng peak hour demand .

* Resulis

Several pipeworks are necessary for reinforcement and - modification - to: meet the

forecasted demand in the year of 2019. . Table-373.2 provides lists of summary of the

pipe length to be installed by diameter until the year 2009 and 2019, res;;egtivély.
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‘ chuired pump capacilj-'_iri each.zohe is listed in Table-373.3. L Although replacement of -
pumps for DC-R4 in Zone 4 will be r'eq'uired because of low cxisting pump head, no

booster pump will be required in future distribution system.

 Futire model of pipe networks is shown in Figure-373.2. This figure shows whole

@

system of distribution primary mains in 20[9 including existing and pioposcd pipelines.

The results of network analysis are contained in Annex-37. .

> Service Mains and House Connection
Number of house connection in future is estimated from the future served population and

number of person per connection (3.8 person per Eonn'ectidn) as discussed in Section 3.5 and
shown on Table-373.4.

Table-373.4 NUMBER OF IHIOUSE CONNECTION

- Unit: 1,000 connection

2005 2010

TTTYRAR L1998 2000

: : 20050010 22019 0
DKlJakarta - 298 539 802 L1120 1,478 1,540
Fringe Arca * 0 0 0 S0 180 310
Total 298 539, 802 1,162 1,658 1,850

*: Connections in Kécamatans which are included in the PAM JAYA service area

Length of the service mains, sccondary and tertiary mains, are estimated based on the unit pipe

length per connection.

Total length of the existing service mains, according to the data of PAM JAYA in Seplember, % :

1993, is as follows.
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‘Scale 'z /300, 000

Figure- 3732 PROPOSED PRIMARY DISTRIBUTION SYSTEM (YEAR 2019)
(EXISTING AND PROPOSED PIPELINES)

- _DC-R6

Pejompongan

@ Treatment Plant/
Distribution Center
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: Seconda}r_)"Mai_n (150 -250 mm}: - 878Kkm
- Textiary Main (50 - 100 mm) : 2,966 km
" Total of Service Main : 3,844 km

Total number of house connection in 1995 is 297,590.  Thercfore, unit plpe Icnoth pet hou&,

ccmnecuon is derived as 12 9 mfconnccuon

' In future; density of ho_u.se connection wili‘beéomé higher than the existing dcnsif)'. In other
words, unit pipe lc:n'glh \irill become shorter than the eﬁs{ing length. Therefore, current unit
lenoth in Jakarta 12.9 m/connection will become shorter but difference with cuirent lcnglh might
be f.mall Based on these consideration, it is cshmaied that future umt pipe length per
connection mll become 90 % of current length Calculah.d length of seivice mains is shown

on Table 373.5.

Table-373.5 °  LENGTH OF SERVICE MAIN IN FUTURE

2000 2008 20150 2019

o : i 12050

Number of "X 1,000 298 339 ' 802 © 1,162 1,658 1,850
Connection _ . :

Unit Pipe nvconc. 12.9 12.6 12.4 12.1 11.8 11.6
Length ' _ .

Total Length of km 3,844 6,808 9,926 14,081 19,630 21,522

Service Mains

) Water Supply lo.l(ecamalan Kepulauan Seribu (1,000 Islands)

‘Existing water supply condition in Kecamatan Kepulauan Seribu (1,000 Islands) is described in
Section 2.3 and Annex-23. People live in the 1,000 Islands depend their walter source on
shallow wells of which water quality is not suitable for drinking. There are some famous resort
islands in_ 1,000 Island and accommodation facilitics have beeh constructed on the istand.  But
these accommodation facitities are operated by the private companics and their water demands
‘ ha{rc been satisfied by their own water supply syé!em_. - Some hotels have mini treatment plant
m their premises and some hote'ls have been depend on mineral waler délivéred from main Java
Istand by their own boat. Under the circumstances, watcr demiand only for inhabitants are

considered in this siudy.
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As mentioned in the previous Section 3.5, installation of under-sea pipeline to the islands is not
- feasible. However, minimum water required for drinking and cooking should be conveyed

from the main Java Island.

It is recommended to construct water terminals at main islarids and PAM JAYA supply water to
' the water tcn*nii_xals periodically by boat. - Candidate islands for construction of the water

terminals are,

" Pulav Tidung Besar

* Pulau Untung Java
Pulau Panggang

* Pulau Pramuka

~ Pulau Kelapa

From lhe. water lermmals constructed m 1slands shown above water wdl be servcd to mhabllams :

in the 1sEand by public hydrants and also distnbuted to the nelghbonng islands by small boat

Facility of water !cnninal will be consist of s

Piping from hasbor to the reservoir, .
~ Reservoir S

Small pumps,

Public H)drant and

Outlet piping to harbor for nexghbonng islands
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3.7.4 Water Quality
(1)  ‘Target Quality and its Realization

Quality of tap water shall be potable. However, tap water nor finished water of treatment plants

of Jakarta water supply System is not always drinkable. Considering variety of the pr_oblemé '

~ on water quality as listed in the Table-374.1, it is difficult and unrealistic to obtain potable tap

water within a short period.

" Of course, the target on quality is placed on realization of potable water throughout the City for
- public health and welfare as well as for recover reliability of water supply operation of PAM

. JAYA. For reallzauon of the larget a concept of stepw;se umpro'-ement of water quality is

employed in the \flaster Plan.

' As shown in the table 6. 2, Three steps of qua]tly 1mprovement from upslream to down stream of

© the water supply facilities, namely,

Step I Potab]c finished water at all treatment plant and d|smbulton cenler

Step 2: Potable waler at the and of distribution mains, and,

. Step 3: Potable tap water in the City,

aré planned. As to implementation of the steps, it is also planned that Step | shall be realized

: urge'nl‘l)", Step 2 shall be under miiddle term projécl and S:tep 3 shall be until the target year of the

Master Plan.

- Major improvem‘enlt woiks for realization of the target quality of each step are planned as below,

*and all the necessary work items aré thought out and summarized in the following section.

:Step i: lmprevement of raw water conveyance and strengthening of chlorine control at each
teeatment plant and distribution center, |

: _Stép' 2: lmprovement of distribution mams and cqmpmem of quality momtormg system and,

. Step 3: Quality Improvement of wa:er source and amprovement of servnce connection

including proper mamtenan&. of recelvmg tanks of each consumer.
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Table-374.1 STEPWISE QUALITY IMPROVEMENT AND FACILITIES
FOR IMPROVEMENT
ITEMS WATER | RAW WATER |TREATMENT| DISTRIBU- SERVICE REMARKS
SOURCE | COVEYANCE | PLANT | THON MAINS | CONNECTION
~ PRESENTQUALITY | | a ] % X Not potable -
TARGET STEP 1 1 0 X a X Drinkabl at plant
QUALITY: siep2 | / o) 3] X Drinkable at pipes
STEP3 - i O C O Potable tap water -
FACILITES STEP1 Urgenly realized
FOX STEP2 For middle term
IMPROVEMENT | STEP3 For arget yacr

NOTE: Q GOOD, A NOTALWAYS GOOD, X FOOR

@ Qua!il}' Standard

-Water quahl) standard should Iead in reahz.anon of polable water suppiy whtch is a goal of
water supply business for Every consume. F hetefore, the exlstmg quahty standard for clean
watet shall be ommed and the standard for water supply shall be united to the quality standard

for potable water in the future, when the above Steps 1 and 2 have been complgted.

As described in the Seclmn 2 1.7, values of arsenic and lead among morgamc parameters should

be lmproved as desmbed in the followings.

M:mstr) s standard value of arsenic (As) is 0.05 mg/l whlch is ﬁve times higher lhan that of -

WHO guideline because 1ARC (Intemahonal Agency for Research on Cancer) put standard of
arsenic into high rank of importance defining arsenic as “carcinogenic to human being”. The
standard value of lead (Pb) is 0.05 mgfl"w'hich is five times that of WHO gu:idelirie Lead is
harmful subs!anoe known 10 causc lead po:sonmg and its standard valug recommended to be
revised to 0. 01 mg[l

As also déscribed in the Section 2. l.’n‘ M:mstry of health is gomg 10 revise the existing qualuy
s!andard along Wllh WHO gmdclme and lmprovcment of the above two parameters should be

included in the ru_v:smn
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1t is considered important to grade up the standard, but more important item is - strengthening '

of quality monitoring performance/system which will be discussed in the latter paragraph.

a5 Raw. Water Qualily and Water Trealmenl Method

1) Future Raw Water Quality

Cohsideriﬁg that ﬁeatmcnt‘of raw water with present quality by conventional rapid sand

filtration is almost reachmg performance limit, it is necessary to maintain the present level of

raw watér quality or to improve it in the future.” It is feared, however from the pas! trend lhai

- quality of raw water might be more deteriorated in the future.

“Thus, the present quality of raw water of West Tarum canal at the upstréam of confluence of
- Bekasi river is set up as the future quality for planning of water tieatment method. . To secure

the raw water quality such measures mcludmg scparation of WTC and Bekasi siver by bypass
channet construction or by other means, preparation of proper fencing or covering of WTC for

: prevenhqn of further contamination of the raw water and promotion of_ PROKAS]H should be
© taken.

' 2) - Water Treatment Method

By implementation of the above medsures, conventional method with rapid sand filtration can
be applied for water treatment of future water in the future. However, the following three
provisions are considered necessary. ' '

‘ i)' Pre, Post and intermediate {if necéssary) chlorination shall be equipped and its operation

shall be propetly made introducing breakpoint chlorination methodology so as to oxidize
NH4-N, Organic substance, Fe and Mn and to disinfect filtered water.

ii) For supporting coagulation and flocculation in case poor performance of alum pOSSlblllt)
of Polymer dosage shall be considercd.

m) Powdered cirbon shall bc equlpped agamst sudden problems of raw water quallt)

: "Dischérging waste water into pt_:bli(: ‘watershed i.s:'cont'rolled by issued by Ministry of

Environment and Human Welfare in 1990.  Although categories to be applicd is not fixed yet,
waste water from Iréatment plants of JaLarta water supply S)Slem is also comrolled by the
regulation. '
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As for waste water treatment, wash drain of filters is planned to pump back to the treatment
process, and not to discharge out of the plant, for saving raw water quantity as expericnced at
Cisadane plant. Sludge from sedimenttion basins is planned to be treated.

Thus, water treatment method for the future is planned as shown on the Figure-374.1.

Figure-374.1  FUTURE WATER TREATMENT METHOD

oL 3pC AL (PM) _ (CLy ML

S 0 1 A SR 0
" [ Grit | _J‘—Rapid __, “Floccu- | Sedimen Lo E “I | Water
: L . . iltration — .
LRemoval r B‘hxmg | lation 1 ! -tation | l J ! Storing
S — - - i . RUROPU. . L
t __Filter Wash Drain : I
- = . I B ‘Sludge i

: T > Treatment
Note: Pse-CL: Oxidation of NH-#N, Fe, Mn St
© " Int-CL: Oxidation of Mn

Post-CL: Disinfection
© PC ; Suddea prodlem of raw water qua.n!y

AL : Coagulant

EM: pH controt

(4)  Monitoring of Water Quality
1) Monitcfing of Distiibuted Water -

' In order to evaluate deterioration of treated water quality in the dislfibuliohsyétem, saniples of
treated water quality shall be taken not onty from treatment plants and distribution centers, but
also from distribution pipelines. '

Basn: parame{us for monitoring water quahty in the distribution plpelmes are residual chlorine

: and F Coli group Their samphng will be from fire hydrants located on the small papes where

. retention time of water fiom a treatment plant or distribution center is longesl. Numbers and

frequency of sampling will be a fow for_éath zone and 4 to 6 per year respectively.
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2)  Monitoring of Tap Water

To have Iespon'sibility on quality of water supply, PAM JAYA shall prepare a complete quality
nmonitoring/examination system. For the purpose, apparatus and qualified personnel to analyze
entirc patameters in the cjualily standard shall be prepared -at feast at the existing central -

laboratory by some improving modification or at the newly established cent}al laboratory.

Parameters for daily and monthly analysis shall be anzﬂyied regularly and commonly at each of

- the four large scale plants except for such parameters as TDS, CL and Detérgent. :

" (5)  Summary of Necessary Measures for Quality Improvement

~ Necessary measures for improvement quality of water supply including tentative costs for the

improvenients are’ summarized as described in the Table-374.2. In the table, priority for

implementing thé measures are also marked aiming at acquiring potable tap water at the target

year‘of the Master Plan.
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38  REDUCTION OF UNACCOUNTED - FOR WATER

3.8.1 Necessity of UFW Reduction

The Unaccounted-For Water (UFW) defined at successive paragmph should be reduced as much

as possible because UFW causes the following serious ill effects in water supply 5) stem.

— - UFW is a wastage of prec;ous water fesources because the water produced at the water

~treatment plant does not be used effectively.-

~ “UFW is a useless consumption of electricity and chemlcals at the water treatment plant
‘because thesc energy and chemicals are consumied for production of use]ess watcr.
- UFW causes water supply shortage and pollution of piped water. :

PR ' —

| "UFW sometimes causes such secondary accident as traffic accident.
© = Thus UFW touch off the economical loss due to decrease of revenue. -

.

Figure-381.1 shows the concept of Necessity of UFW Reduction

Figure-381.1 NECESSITY OF UFW REDUCTION

Wastage of Waler Rquufces‘

Usele_ss"Cpnshmp'liqn Energy

Waler Supply Shdrtage

Secp.nda_‘r_y Accident

Decrease of Revenue

ZO—maCSm® zmci

i Savings of\m

USRI

S __ El‘[eélive C_unsumplion;o[ Enecrgy>
i . .In.creasé c;f Wal@.

382  Definition and Component of UFW

'1) Dbﬁnllion of the Unaccounted For Water (UFW)
UFW is defined as :

The difference between “Net Production” (the volume of water delivered into' a

network) and “consumption” (the volume ‘of water that can be accounied for by

legitimate consumption, whether metered or not)



" 'UFW = Delivered Water - Accounted Water

2)  Definition of UFW Composent
UFW calculated from the difference between production and consumption falls into two
: _categones ' '

—  Water consumed but not recotded by consumer’s meters: or otherwise

“dccounted for by govemment or other public use. This is réferred to as a

“non-physical” loss (NPL) and is reflecled in lost revenuc It includes water
c0nsumed thmugh illegal connections., : ‘

- Walcr lost through leakage also 1eferred te as ph)smal” loss (Pl) “Thisisa
© tesource loss and is reflected in the cost of producuon

3.8.3 On-Going UFW Keduction Project
(1) *  Brief Explanation of the Project

The PAM JAYA System Improvement Project (PISIP} is under implementation in order to a) to
improve scrvice conditions by reducing. by unaccounted-for .\Vater {UFW), and reblacing
obsolete secondary and terliary mains, and b} to extend dﬁsirib'ution networks to meet the waler
demand of the rapidly expanding vrban population of DKI Jakarta and to sccure the supply of

additional water production at Buaran Water Treatment Plant.
P

There are two{2) PJSIPs which are financed by IBRD and OECF, PJS]P(IBRD) covers Zone
1,2,4,5 and PISIP{OECF) covers Zone 3,6,and scope of works of each PISIP are listed in
Table-383.1.

‘Table-383.1 SCOPE OF WORK OF PJSIP

Component Al ~ ‘a: Extension’ and Rehab:lnauon of
Rehabilitation and Replacemem . anary Network .
Program  b. Infill/Ext. of Service Network
Component B: ' ' - c. Rehabilitation of Service Network
Service Netwoik Extension d. Extension of Service Netwoik
Component C: : e. Technical Assistance on
Institutional Development Institutional Development
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o

" General Program of Wastagé Control Program(IBRD) and General Sequenck of Pipe Network
~ Rehabilitation and Meter & Fitting Rehabilitation (OECF) are included in Annex-38.

2) Targel of lh:c Project

W_ilhiﬁ the framework of l_hé Second Stage éxpansion progrzini of Jakarta Water Supplj' System,
the entire’ scheme for improvem'erit and extension of PAM JAYA is stagéd into t\vd phases.

The scheduled implementation is that Phase-1 is envisaged to start in 1990 and to be 'cémjilctcd_

inl 995)96 subject to the commeﬁcémém time, and Phase-2 to stait in 1994 and to be cdmplctcd

in 199%.

A target level of 30 % UFW or fess has been set for edch elementary zone{EZ) under PISIP 1.
Upon achievement of this target, the EZ is handed over to PAM JAYA rayon stéff for routine

operation and maintenance, including further UFW reduction aud its maintenance at the lowest

'écon'omica:lly justifiable level. The target level of 30 % UFW was determined from UFW

réduction achievements in the three pilot zones of Pluit, Tanjung Duren ind Gelora Senayan.
Further detailed explanation of on-going PISIP is attached on Annex-21.

8.4 UFW Reduction Program

)] Target

The target of UFW level is established as shown in Table-384.1 on the condition that such
factors as described in the following paragraph are executed.  Also the following estimates and

present status of other cities were taken into consideration.

This target should be achieved through implementation of items described in Scction 3.8.5,

Methodology to Achicve The Target.
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" Table-384.1 - TARGET OF UFW LEVEL

TYEAR .- 2005 . 2010 2019 ©
UFW (%) 30 28 25

‘At the completion of PISIP, UFW is réduce to 30% i'n-dis.ui.bution_syslem zoned into six(6) |

supply area. - '

" Aftter the completion of PJSIP and hand over to Rayon PAM JAY;?\ continues following up to
 keep UFW at 30% level even when the distribution pressure grcétly improve due to the Buaran
and Cisadane T; reatment: Plants operation _considering the leakage increase when distribution

pressure rise.

The UFW in tiansmission/distibution trunk main should be kepl at a low leve] because almost

all of these pipeline were newly laid during the past several )ears

The JWSSP presented UFW levels in the Water Demand Update Report as listed in Table- %
384.2. |

Table-384.2 UFW LOSSES ASSUMED FOR JWSSP DEMAND UPDATE

TUUNBAR . 199455 2000, 10
UFW _OVERALL 54% 40% 30% 28%

385  Methodclogy to Achieve The Target

The target described above can only be achieved through implementation of the following major

itemns: . o AR e
—~  taconlinue steady lmplememanon of on- going PISIP _ : : o
—  to secure efficient follow up maintenance of elemcnlar) zone' after cornplelmn of PJSlP by -
expected PSP.
~  toexpedite the planned zoning of d ls{nbuuon area by 1mplemenlallon of PISIP
-  tostrengthen the flow / pressure monitoring at distribution system



below:

“These major iters are essential for UFW reduction and another imiportant items are mentioned

(1) Methodology

Ii order 1o reduce the UFW, the following arc important

)

b)

Analysm of Distributed Waler.

The accurate analysis of total amount of dlsmbuted water is indispensable to

‘improve water supply efficiency.

 The accurétc measurement 0[ flow rate at outlet of tréatment plant, strategic point

of distribution mam and house connection (cuqomer meler) is necessary to

- accurately analyze total amoum of d;stnbuted water.

Therefore the following are important:

~ Installation of flow/pressure meter at strategic pomts of whole water supply
system,

— To maintain these meters 0 as to accurately measure flow rate/pressure
continucusly including customer meter,

Maintenance of Pipeline
In order to reduce UFW, the maintenance of transmisston/distribution pipeline is

essential. The maintenance of pipeline includes monthly, yearly; and periodical

inspection.

" The detailed inspection items and period are recommended in Section 3.9

Operation and Maintenance of the Facilitics. PAM JAYA is suggested to
implement these inspection based on the recommended inspection items and

period.

Present Status of lmprovement of Distnbunon Pipeline

'The on- gmng PJSIP are lmplementmg improvement work of distribition pipelinc

and house connection including customer meter through the following:

~ Pipeline Network
:_i) ficld survey

i) rehabititation, replacement, and extension of papelmc
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iii) metering by District Meter (DM) and Waste Meter (WM)
iv) rehabilitation and replacement of pipeline metering by DM and WM

© Customer Meter

i) ficld customer survey

ii) replacement of customer meter
* Figure-385.1 shows procedure of UFW reduciion in distribution system.’

The PJSIPs ate handing over the maintenance of distribution main and house

connection to PAM JAYA after UFW improved to 30 % through above works |

S d) | PAMIJAYA's Duly for UFW Reducnon |
. Atpresent PAM JAYA should 1mplement the followmg

*  Distribution System

i) Metering by DM and WM at handed over clementary zones

i) | - To calculate UFW ratio based on the above metering

i) If the UFW ratio exceeds 30 % necessary rehabxlNauonjreplacement of o

* pipeline should be executcd
'cher Pipcline . '

i) - To prepare installation of flow/pressure meter at strategic points based on a) of

this scction

'Flgure-JSSZ shows methodology of UFW l’EdUCthﬂ and Flglsre 385 3 shows

countermeasure for UFW reductwn

® Physical Loss (PL) Reduction

In order o I'LdUCL- the UKW, it is GS::BBIIB] to quanufy the ph)smal loss(PL) of UP\V fll'Sﬂ}, '

covenng compruhenswe water supply System rangmg from  water ln.atmenl plant
transnnssmn/dlsmbutlon mams pnmarylseoondary!temary d:smbunon system and house

: COBI’(CCIIOH.
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Furthermore, flow/pressure measurement at- proper point of whole pipeline ﬁeﬁforl& is
indispensable to quantify the physical loss. These melers should be installed at treatment plant,

transmission/distribution trunk main, and strategic point of distribution system.

The district meter (DM} and waste meter (W’VI) in an clemcntar) zone(E7Z) are being installed
under the on-going PISIP; therefore, the Prolcct recommends the conmpl of mslallahon points

except distribution system as follows

*  Inletand outlet of water treatment plant
®*  Inlet and outlet of booster station and distribition center
® ' Branch point of transmission/distribution trunk main

On the other hand, the value of flow/pressute measurement at the strategic points should be

; conlinuousiy. monitored for optimum water supply operation of whole water supply system.

However, data accumulation, netwerk analysis , and mé(hodo]cg)' of water supply operation

-~ strategy should have been developed before the commencement of continuous moniloring.

- Consequently, the installation- of ﬂo(vfpressu'r_e meters should be taken UFW réduction and

waler supplybpe'ralior} strategy into account. Figure-385.4 shows the concept of metering.
The procedure of meter installation and monitoring is as follows:

i) Seiectioal of meter installation point and type of meter
i) Detailed design of meter installation
iil) Meter installation work
iv) Data collection for considerable period
' v) Water supply network arialyéis
vi) Preparation of strategic water supply Dperalibn methodology
Vi) Detalled des:gn of Supervisory Contml and Data Acquisition (SCAD.»\) system with
compulenzed real-time, on lme data collection '
viii) Instaliation of SCADA Sy stem
ix) Daily Monitoring and Contro} (Cenfral Supervisory System) L

x) Modification of software
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"~ 3)  Non-Physical Loss (NPL) Reduction

The Non-Physical Loss (NPL) may represent the impoitant part of the UFW and it is essential to

monitor arid to reduce them as far as possible.
The reduction of NPL should allow to:

-~ have a correct evaluation of PL which could be approxnmalel) represent by the amount of
* remaining UFW, and
~  the amount of PL. bemg detenmned decide if 4 leak detection pmgram must be conducted.

Under the on-going PJSIP quantlﬁcauon of NPL is bemg undenakcn through the followmg

aclw:tlcs

-~ Field consumér survey

= Meter replacement program

-~ Ciash program -

- Routme program (1mprovcmenl of consumers management)

At the consumer survey, illegal connection will be clarified.
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386 _ Organization for UFW Reduction

The water supply pipeling is laid underground and there are many chances of leakage from pipe

due to the following reasons:

- The pipe is filled up with high pressure water continuously.-

- Thc'pipe is always receiving weight from read load.

—  The pipe is casily affected by ground fluctuation and earthquake.

~  The pipe comodes.

Then,l‘ore leakage should be detccted as carly as possnble afler leaks from pipe, repaired as soon

 as possible, and be protected preventweb

~ The leakage protection' work should be implemented continuously as a routine daily work,

 otherwise Ieakage or UFW cannot be inaintained at low level.

'The counter-measures for leakage protection are as follows:
1) Basic Counter-measure

a)  Preparation for leakage protection

Preparation of budget and organization
Prepatation of accurate drawings.

Setting up of working zone,

Arrangement of measurement instruments.

ol

1

b)  Field Survey

—  Analysis of distributed amount of water’
— - Measuremeént of water pressure.
— . Clarification of leakage cause

¢)- Technical Development
. - Measurement ofleak:a,’ge
- Detection of leakage
— * Locating of underground pipe -
-~ Repairing method



2). :

3) "

Water Leakage Protection Work

2) Mobile Work

—  Detection of surface leakage
~  Repairing '

" b) - Scheduted Work

'~ Detecling of underground leékage
- Repairing -

Preventive Work

- a) Planning of Water Supply Enterprise

~ Plarining in consideration of leakage protection

v) Design of Water Supply Facilities
- Eénhquake-proof
— - Durability
— - Corrosion-proof
- Watertight

 ¢) Replacement of Long Period Laid Pipe

- Distribution pipe -
-~ House connection

d) lmprovement of House Connection

~  Crossing road with collective pipe

e} Pipe Protection

—~  Location of meter installation
- Comosion protection

f) Management of Un-used Pipe

~ :Mana'gcme:nt of un-used pipe at branch
~  Management of service installation
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g) Patrol Inspection

~  Pipe protection from other construction work

h) Adjustment of Water Supply Pressure

—~  Zoning of distribution arca
- Installation of pressure reducmg valve

“The orgamzatlon for UFW reducuon should mclude above mcnuoned funcnons and posls of

organization should be asmgned clearly the above - Therefore the present orgamzatnon of PAM

JAYA is recommended to improve in considerauon of above mentioned each function. The

style of organization of leakage ‘protection crew varies from utility to utility; an instance is

shown in Annex-38..

3.8.7  Training

_ “The staff training is essential to perform the methodology to abhieve the larg.el of UFW

'.reducuon , the Pro_;ect baswally agrees the Proposed Trammg Co;nponcn: proposed by the

PJS]P(IBRD) mcludmg lrammg orgamzauon and mmethod, lypes of lrammg and training

melemenlalmn program.

Furthermore it is most important to implement such program as soon as possible for effective

-performance of UFW reduction work.

The Proposed Short Term Training Progtam by PJSI_P(!BRD) and further detailed description is

attached in Annex-38.
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3.9 OPERATION/MAINTENANCE AND MONITORING SYSTEM

3.9.1 Concept of Operation and Maintenance

The primary purposé of a water supply enterprise is to continuously furnish a potable water, that -

is, a water that may be ingested without menace to health and that is satisfactory for drinking in
its phy su?al chernical, and b:ologmal charactetistics. For this purpose a water suppl) system is

: constructed and its management is execmed

The responsibility of management as to the safety of water supply can be resolved in the

statement that management is expected to take every precaution that would be exercised by a

normal, individual whe has familiarity with the management of water supply system.

Obviously, these would include such stezpsas: a sanil:firy mdniloring and records of the source of

-supply; proper supcrvision, including records énd_ checks, of the aperation of tréatment plant; a

continuing detérmination of the quantities of water required to meet the demands for water

oonsumpuon and conhnumg momtonng of rbs‘ldual pressures throughout the water supply‘

system.

A supply of potable water involves not only the source, but the collection, the treatment, the B

 transmission, the storage, and the distribution works of the water supply systein.

The responsibility for a supply of safe water rests with the water supply ‘enterp'r'isi‘c and its -

“management even if the private sector operates.

The operating’ duties are divided into four main categories: structires, pumping facilities,
treatment plant works and d:slnbuuon systcm with its appurteniances. T hese facilities shouid be

maintained so that they are Lept in n,hable and sausfaclor) condmon

Flgure-39l 1 shows the above mcnhoned concept of managemcnl of watcr supply facalmcs:j

operation including management cy cle of mfonnahon col[ccuon anal) sis, evalvation and feed

. bacl\ aclwll)
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Figure -391.2 shows the concept of management including operation, maintenance, and . ‘

rehabilitation together with time order.

Figure-39L.1 ~ CONCEPT OF MANAGEMENT OF WATER SUPPLY FACILITIES
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" Figure-3912  CONCEPT OF MANAGEMENT WITH TIME ORDER
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