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1. INTRODUCTION .






1. INTORDUCTION
1.1 Background of the Study

The Government of Indonesia requested the Goverament of Japan, in
1982, for technical assistance to prepare a master plan and feasibility
 study of the Jakarta water supply system {the Work) considering the
chronic water shortage prevailing in the Metropolitan area. In response
to this request, the Government of Japan decided to undertake the work
through Japan International Cooperation Agency {(JICA) within the frame of
the international cooperation of Japan. JICA contracted the work with
Nihon Suido Consultants Co., Ltd., on June 7, 1983,

The engineering service were conducted from June, 1983 up to
March, 1985 in accordance with the terms and conditions of the dontract.

i.2 "Objective, Scope and Study Area

1) Objectlve

The objective of the work is to prepare a Master Plan for
phased improvement of the water supply system up to the year 2005
and a Feasibility Study for an urgent project identified in the
Master Plan.

2) Scope of Work
The scope of work, as contracted, includes the following:

i} . Master Plan

a. Data collection and analysis,

b, Definition of service areas for plannlng,

&, Estimation of populationy :

d. Estimation of water demand,

e. Study of present status of water works, including
losses and intake problen,

f. Study of water sources,

g. Planning of water supply system,

h. Rough estimation of cost for construction, operation
and maintenance,

i, Preparation of implementation schedule,

j. Sociceconomic study and

k. Study of organization, operatlon and management plan

ii) Feasibllzty Study
a, Definition of proeict area
b. Fstimation of population to be served
c. Estimation of water demand
d. Study of 1mprOVement of existing f30111t1es and
. proposed program of immediate action
e. Study of watér source
f. Study of required facilities and layout of facilitles
g. Study of design criteris,
h. Preliminary design,



i. Preparation of construction shcedule,

j. Study of construction materials and Iabour force and
study of construction ability of local contractors,

k. Preparation of construction method and procurement
method of materials and eguipment,

‘1. Estimation of costs for construction, operation and
maintenance,

th. Estimation of benefits,

n. Financial analysis

o. Study of alternatives of organization operation and
management plana and

p. Preparation of implementation program

3} Study Arxea

The Study Area covers the administrative area of
Jakarta City (DKI). The study will touch on those facilities
in the immediate environs of the City which are related to the
water supply project of Jakarta.

1.3 Composition of the Report

The report of the study will ke compiled in the following volurmes:

I. Executive Summary

II. Master Plan Report

TII. Feasibility Study Report

iv. Appendices for Master Flan Report

V. Appendices for Feasibility Study Report

This volume consists of the above Item III Feasibility Study
Report. '

1.4 Outline of the Second Stage Project

Master Plan has proposed that the whole construction during its
design period up to the year 2005 be implemented in two stages, namely, -
the Second Stage Project succeeding to the First Stage Project now in
progress and Third Stage Project. The Second Stage Project was planned
to meet the water demand of the Clty of Jakarta in the year 19%5. The
project consists of

- Immédiate Program
Inicediate Project
Short Term Improvement Project
Rehabilitation Works for Distribution Pipelines
Improvement of the Pejompongan Treatment Plant I
Improvement of the Pistribution Pipelines (Secondary and
Tertiary mains)

~ First Phase Project
~ Second Phase Project



Raw water for the Second Stage Projeéct is planned to be supplied
from the West Térum Canal, the Cisadane River and the Tarum Jaya Canal*,
For these water sources, three water treatmént plants were proposed by
the Master Plan, namely, a plant at Buaran for the West Tarum Canal, a
plant at Lebakbulus for the Cisadane and a plant at Cakung for the Tarum.
The raw water supply from the Weést Tarum Canal will be replaced by the
Tarom Jays Canal wpon its completion in the future.

The served area will be reorganized along with the progress of the
Project for improvement of supply condition and convenience of operation
of the whole water supply system. In reorganizing the served area, six
supply zones will be established, each having a water treatmént plant or
a distribution center, )

Features of the Project are outlined in the Table 1.1 ’
1.5 “Scope of Feasibility Study

The Feaéibility_study covers the First Phase of the Second Stage
Project as recommended by the Master Plan., The reasons for this
recommendation were ¢

1} The total supply capacity of the watexr supply systenm, comrrpleted
under thé First Phase Prject, is capable of nearly meeting the
potential water demand without unrealistically large
investment.

2) ‘Water sources required until the end of the First Phase are
available, as ensured by the authorities, from the Cisadane
River and the West Tarum Canal presently under enlargement.

3) Fipancing, both internal and international, of the required
. funds for the proposed project is considered to fall within the
affordable range of the agencies concerned.

4) Incidentally, it is weaningful and appropriate that the water
supply project should be completed in the same taxget year as
that of the Five-Year Plan for Social Xconomic Developmrent

~{PELITA IV), contributing to the development of Metropolis and
the welfare of the public. : :

Meanwhile, the Immediéte Program will be taken into the program
of implementation and the financial analysis of the FPeasibility Study.

Note: * Canal 1 was renamed Tarum Jaya Canal by the Authority on
: 10 August, 1984 :



Table 1.1 Outline of the Second Stage Project

Phase 2nd

Description Present Phase
Target Year 1988 1990 1995
{Completion of
1st Stage Project)
Service Area (km2} 283 338 383
Total Population {x 1,000} (A) 8,375 + 8,872 9,949
Total Population in
Service Area (x 1,000 ) (B) 6,072 * 6,538 8,002
Population Served
{x 1,000) {C}) 3,707 * 5.357 6,523
Service Ratio (%) (C/B) 61.0 81.9 81.5
{c/n) 44,3 60.4 65,5
Water Requirement
Average Consumption (1/s} (D) 5,200 * 9,600 13,600
Unaccounted-for Water ‘ .
(1/s)} (E) 4,200 * 6,300 - 6,700
{45 %) {40 %) {33 1)
Average Demand (1/s} (F) 9,400 * 15,900 . 20,300
Gross Per Capita Demand
{ipcd} (r/C) 254 257 _268
Maximum Daily Demand .

(Average Demand x 1.15) 10,800 w2 18,300 23,300
Expanded Capacity )1/s) - 6,000 5,000
Raw Water Reguirement (1/s) o

(expanded Capacity x 1,07) - 6,400 5,300

Note : * Projected figures

** Total water production



25 WATER REQUIREMENT '






2. MWATER REQUIREMENT
2.1 General

The water demands for Jakarta was developed in the Master Plan
from actual data on consumption of all cateqories of consumers and
considering city planning and. land use plan in Jakarta Master Plan (1985
- 2005) as well as population density present and in future.

Service areas exnteded by the year 1920 are presented in the
following subsection,

Based on the projecfed total population, population in service
area and population served, estimated on S-year basis, of the Master
Plan, annval population figures are estimated as shown on Table 2.1.

2.2  Service Area

The service area of the First Phase of the Scocnd Stage Project
defined in the Master Plan, Is extendéd from present 283 km2 to 338 km2
by the end of 1990, which is approximately 52 percent of DKI Jakarta
administrative area.

The areas proposed to bhe exfended in the immediate near future in
the ist Phase proqram are shown on Fig. 2.1 and briefly illustrated
below

1} parts of Kec._Penjarzngan &nd Cengkareng, North and West
Jakarta Districts i -

This area has been developing in accordance with a housing plan
which is to be completed within couple of years. At present,
buge area on land development and housing construction is
actively under way.

2} Kec. Kebon Jeruk, é¢ast side part of Pasanggrahan River, West
Jakarta District and Part of Kebayoran Lama, South Jskarta
District : .

Highway construction work, crossing J}, Let. Jen. S. Paraman
and extending Jl. Kyal Caringin to Tangerang is now under way.
The area to be served will be expanded along the highway and
road running from north to south crossing this highway. Future
.extension of the city activity such as housing and commercial
ares establishment is expected due to accessibility of better
transportation.

3) Part of ¥el. Kepala Gading, Kec. Koja, North Jakarta District:

" This area, at present, being developed and hou51ng construction
in progress, will be developed as industrial area. By
establishment of the industrial estate, water supply system
will bé expanded to the estate in near future.



4) Part of Kec. Jatinegara {Kel. Cipinsng Muara, Cipinang Besar,
pondok Bambu and Klender), East Jakarta District :

The area of east side along J1. Jen. B.I. Panjaitan is now
served by the system. Further, the inside area of east part is
congested with houses up to Jl. Pahlawan Revolusi, and some
housing complexes are located beyond this street.

5) Part of Kec., Mampang Prapatan (Kel. Pengadéngan, Rawajati,
Pancorsan, Cikoko and parts of Kel, Pejaten, Kalibata, and Duren
Tiqa), South Jakarta District :

Southward area from D1. Let. Jen, M.T. Haxyono, along 3jl. Raya
Besar Pasar Minggu and J1. Dewi Sartika, is congested with many
houses at present. As east of Jl. Raya Besar Pasar Minggu
still has huge open space, this area will be developed as
housing area at an earlier stage,

2.3 Population Served
The annval population served and population in the service area

are interpolated based on the developed population figures in DKI
boundary in the Master Plan and présented in Table 2.1.

Table 2.1 Population Served, Population in Service Area
vs. Population in DRI Boundaries

Year Population ropulation . Population in
Served l/ in Service Area bXI boundarieés
(' 000) (' 000). {1000}
1980 4,024 (62 %) 4,949 {76 %) _ 6,468
1981 4,103 (61 %) 5,034 (75 %} 6,700
1982 4,182 (60 %) 5,118 (74 %) : 6,933
1983 4,261 (59 &) 5,203 {13 %) 1,165
1984 4,340 (59 %) 5,287 {71 %) . 7,397
1985 4,419 {58 %) 5,372 (70 %) 7,630
1986 4,608 {58 %) 5,605 {71 %) 7,878
1987 4,793 (59 %) 5,838 (72 %) 8,126
1988 4,983 (59 %) 6,072 (73 %) 8,375
1989 5,168 (62 %) . 6,305 (73 ®) 8,623
1990 5,357 (60 %) 6,538 (74 %) 8,872
1991 5,590 (61 3) 6,830 (75 %) 9,087
1992 5,823 (62 %) 7,123 {76 %) 9,302
1993 6,056 (64 %) 7,416 (78 %) 9,518
1994 6,289 (65 %) 7,709 {79 %) 9,733
1995 6,523 (66 %} 8,002 (B0 %) 9,949
2000 7,497 {68 %) 9,092 {83 %) 11,004
2005 8,784 {73 %) 10,496 {87 3) ' 11,993

Note : 1/ POpulatlon served shown in the above table is the -
figures of potential population and is assumed to be
served by system if the supply capacity is not timited.
For water requirement proijection, the population served
shown in the above table was app]1ed

2 -2
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2.4 Water Requirement

The average day demand and maximum day demand were estimated in
the Master Plan based on the population served and the average unit water
demand, including domestic use and non-domestic use, such as public use,
industrial. use, trade and service. ports, aremed forces and estimated
unaccounted for water.,

The annual average day demand and waximum day demand were
calculated from the demand projcted in the Master Plan and are tabulated
in Table 2,2

Table 2,2 Projected Water Demand for Fach Year

Average Day Demand 1/ Maximum Day Demand 2/ -
1/ sec m3/daz ' 1/sec n3/day

1930 11,400 985,000 - 13,100 1,132,000
1981 11,800 1,020,000 13,560 1,172,000
1982 - 12,200 - 1,054,000 14,020 © 1,211,000
1983 12,600 1,089,000 14,480 1,251,000
1983 13,000 1,123,000 14,940 1,291,000
1985 : 13,400 - 1,158,000 15,400 1,331,000
1986 13,900 1,201,000 15,980 1,381,000
1987 14,400 1,244,000 16,560 - 1,431,000
1988 14,900 1,244,000 © . 17,140 1,481,000
1989 15,400 1,311,000 18,340 1,531,000
1990 15,900 1,374,000 18,300 © 1,581,000
1991 . 16,780 1,450,000 : 19,300 1,668,000
1992 17,660 1,526,000 20,300 1,754,000
1993 18,540 1,602,000 21,300 ' 1,840,000
1994 19,420 1,678,000 22,300 1,927,000
1995 20,300 1,754,000 23,300 2,013,000
2000 25,300 . 2,186,000 29,100 2,514,000
2005 31, soo 2,722, ooo 16,200 2, 128 000

Note: 2/ is obtalned by multipiing 1/ by 1.15 which is descr:bed
in 4.2 Desiqn Criteria

2.5 Treatment Plant Production

. The pro;ected water demand and proposed production CapaCLtléS in.
. the Second Stage Project are shown on Fig. 2.2,

The production capacities of the existing treatment plaﬂts
incleding mini-plants and new treatment plants proposed are summarized in
Table 2.4. . ‘

: As shown on Fig. 2,2, the treatment plant production will
gradually ‘expanded step-wise to satisfy average water demand after year
1990 fully, Available production capacity in each year and percentage
against average water demand is’ presented in Table 2,3.

.The summary of water. demand discussed in the Master Plan is shown

in Tahle 2.6 together with figures showing water demands (Average Day
Demand and Maximum Day Demand) and proposed water productlon.

2 - 4



Table 2,3

1980
1981

1982 .

1983

1984
1985 .
1986 -
1987 -
1988 .

1989
1990
1891
1992
-1993
1994
- 1995
2000
2005

Note :

1/ a.

Water Demand (Average) and Total Production

Projected Watey  Total Production 1/

Derand in at Treatment Plant

Average {1l/sec) (1/sec) (%)
(1) (2} (2) /(1)
11,000 5,500 48
11{800 5,500 47
12,200 . 5,700 47
12,600 . 6,700 53
13,000 6,800 52
13,400 7,800 58
13,900 7,800 56
14,400 14,800 75°
14,900 10,800 72
15,400 12,800 83
15,900 12,800 81
16,780 18,600 110
17,660 18,600 105
18,540 18,600 100
19,420 23,300 120
20,300 23,300 115
25,300 29,300 116
31,500 36,300 115

Treatment plant facilities at Pulogadung: 3 m3/séc
under the First Stage Project is scheduled to be
completed at the end of year 1986 and placed in
operation in the year 1987, '

Treatment plant facilities of the Immediate
Projeéct, with rated capacity of 2 m3/sec and the
plant. facilities of & m3/sec under the First Phase
‘of the Second Stage Project are scheduled to be
completed at the end of year 1988 and 1990,
respectively, and te be in operation in the
following year of 1989 and 1991, respectively,

2.6 Water demand Distribution

The area-wise day maximum demand by each Kecamatan in the year
1920 and 31995 are presented in Table 2,5,
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Walikota

I. PUSAT 1.

2.
3.
4,
5.
6.
7.

II. UTARA 1,

2.
3.
4.
5.

11X. BARAT 1.

2.
3.
4.
Sl

Table 2,5 Area-wise Day Maximum Demangd

Egggmatan

Gambir

Sawah Besar
Kemayoran
Senen
Cempaka Putih
Menteng
Tanah Abang

‘Sﬁb—Total

Pulau Seribu
Penjaringan
Tanjung Priok
Xoia
Cilincing

Sub-Total

1}

Cengkareng

Grogel Petamburan
Taman Sari
Tambora

Kebon Jeruk

Sub-Total

iV, SELATAN 1.

2I

4.
5.
6.
71

V. TIMUR 1.

NOTE: 1)

2)

2,
3.
4'
5'
6.

Tebet

Setiabudi
¥ampang Prapatan
Pasar Minggu
Kebhayéran Baru
Kebayoran Lama
Cilandak

sub-Total

Matraman
Pulogadung
Jatinegara
Kramat Jati
Pasar Rebo
Cakung

Sub-Total

Total.

1990 1995
Service Day Max., Service Day Max.
Area Demand Area Demand
(ha} {1/sec) {ha)  (1/sec)
757.6 640 757.6 710
583.2 590 583.2 640
704.0 620 704.0 670
461.0 540 461,0 580
717.6 640 717.6 680
613.6 480 = 613.6 520
1,016.8 720 1,016.8 790
4,853.8 4,240 4,853.8 4,600
3,335.7 980  3,315.7 1,310
2,423.0 1,210 2,423.0 1,410 -
2,004.4 750 2,004.4 930
1,190.5 390 1,190.5 £30
8,933.6 3,310  8,933.6 4,190
1,160.6 180 1,573.4 320
1,763.1 1,310 1,763.1 1,540
430.0 540 430,0 600
570. 2 590 '570.2 640
1,686.3 490  2,533.7 990
5,610.2 3,120 6,870.4 4,090
958.0 670 958,0 770
792.4 460 792.4 520
1,292.8 560  1,860.4 8949
530,8 150 795.9 310
1,258.4 710 1,258.4 830
1,886,.4 780 2,931.1 1,460
766.9 310 766.9 430
7,485.7 3,660 9,363.1 5,299
480,0 590 -480.0 - 640
1,599.4 900  2,323.5 1,410
2,042.2 630 2,117.4 780
479,17 170 479.7 200
878.2 480 1,399.7 750
6,955,7 3,860 8,276,5 5,000
33,839.0 18,200 138,297.4 23,170

Included water demand of Harbour at Tanjung Priok as 333 1/sec
and 336 1/séc in year 1990 and 1995, raspectively,
Water demand of Depok lout of JAKARTA) as 115 }/sec and 104
1/sec for year 1990 and 1995 is not included in this Table,

2-8



Table 2.6 Summary of Projection

1980

CLASIFICATIONS 18 1%%0 3985 2000 2005
A, Domestic Use
A-1 Residential Service 101,90 313.7 477.1 698.5 923.4 1,204.7
Connections {212.0} +
B=1 Public Hydrant 9.1 83,1 8.2 92.3 90.8 90.6
{85.3)
. Total A (A-i and A-2) 110.1 396.8 565.3 790.8 1,014,.2 1,295.1
' {2917,3) . .
B. Nea-~-pomestic Use
B~1 Public Use
2. Governpent Office 54.9 51.9 37.4 29.7 3.8 40.7
b. Schools 1.2 5.9 17.1 319.1 48,3 . 65.4
¢, Religious Places 0.6 3.4 10.4 25.1 28.8 3.0
d. Hospitals 1.3 5.2 6.3 7.5 8.4 9.2
e. Boarding Houses 5.2 5.8 6.5 7.2 8.0 8.5
66,2 12.2 7.1 108.6 128.3 1%7.1
B-2 Industries Use :
" 2. Industries 4.8 14.2 8.6 75,2 1245 182.,7
b. Small Incustries 4.9 €.9 11.2 15.1 21.1 31.4
9.7 21,1 49.8 ¢0.3 144.6 214.3
B-3 Trade and S=zrvice ’ .
a. Hotels 7.9 8.6 12.5 18.9 26.4 8.9
b. Trade & Service 21.5 33.6 £6.8 92.4 157.8 248.2
22.4 42.2 69,3 1)1.3 184.2 286.2
E-4 Port Tanjung Priok 13.5 15.3 17.3 19.5 22,7 26.3
B-5 Arved Forces (30.0) 35.4 41.1 46,2 51.¢ 55,6
B-% Depck 5.6 6.0 6.0 6.0 6.0 6.0
Totals (B thru 3-6) 124.4 1%2.2 261.2 3e1.9 536.8 745.3
(154.4) : '
Total Average Desmand 234.5 £89.0 626,%  1,172.7 1,551.6 2,040.6
Net Consumption A thu B {z700) (6,800) " (9,600} (13,600) (18,000) (23,600}
451.7 ¢
(5,200)
Unaccounted-for Water _ S _ :
(¢ of Production Peguired) 275.5 565.3 551.0 557.6 633.8 €80, 2
: (54) (49) (40) (33} {29) (25)
Production Requifed 510 1,154.9 1,377.5 1,750.3 2,185.4 2,720.8
{In Average (1,000K3/Day) (962.0) *
(1/=ec) 5,500 13,400 15,9800 20,300 25,300 31,500
: {11,400) *
Total Population Served 2,100
{in 1,000 persons) 4,024 4,412 5,357 6,523 7497 £,784
Gross Percepits Demand 243
{ipcd} (244) ¢ 261 257 268 291 3069
D2y Koximum Demand {1/Sec) €,800 35,400 18,300 23,300 8,100 36,200
{(Day Aversge 2 1.15) (13,100} : :
F2v Water Reguirement {1/sec) 7,300 .'16}400 19,600 24,900 31,100 38,700
{14,000)

{Dzy Kaximom x 1,07)

* Potentisl vater demand projected for the year 1930
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3. IMMEDIATE PROGRAM

Prior to the implementation of the First Phase of Seocnd Stage
Project succeeding to the First Stage, now under way, ekecuktion of
projects concerning the abatement of the éxisting leakage, full
utilization of presént water production of Pulogadung Plant and increase
of production capatity was irmediately needed and recommended as the
immediate program in the Master Plan. ‘he costs estimated for these
prejcts are to be reflected in the financial analysis hercafter. The
cost necessary for each project is described as follows:

1) Rehabilitation works and leakage abatement

Rehabilitation works to abate the existing water losses wére
planned for replacement of water meters, old distribution
pipelines and old service connections and leakage ahatement
Estimated cost for immediate execution up to the year 1990 is
described below:

Rp. 3,235 willion
Rp.13,377 willion-

Replacement of water weters

Replacement of old distribution pipelines

Replacémént of ©0ld service connections Rp. 842 million

Leakage abatewment Bp. 5,189 million
Total Rp, 22,643 milldion

ft

i

n

n

2) Rehabilitation works for Prjorpongan Plant I

This project was planned t0 be normalized, with four phases
implementation, the present function for mechanical and electrical
equipment deteriorated due to long term work. The project started
in 1983 and is schedvled to be completed in 1986, Cost estiamted
in each phase is described below:

Phase 1 : Replacement of equipment in intak pump station,
Completed in 19283,
Total costs : Rp. 470 million :
Phase 2 : Replacement of eguipment in treatment plant,
Completion in 1984,
Total costs : Rp. 1,750 million
Phase 3 : Replacement of chemical feeding eguipment
Completion in 19285
Total costs : Rp, 620 million :
Phase 4 : Replacement of and overhaul of electrical equipment
Completion in 1986 _
Total costs : Rp. 1,500 million

3} short term improvement project for the existing treatment
process o

TO treat adequately present raw water polluted year by year until
completion of the raw water transmission sysgtem of direct intake
from the WIC, strengthening of chlorination was regommended as the
short term improvement in the Master Plan. The project consists
of installation of chirinator and nevtralization equipment for the



existing system and newly installation of pre-chloriﬁatipn
equipment for raw water transmitted directly from the WIC. The
total costs for each plant are estimated as follows:

Rp. 489 million
Rp. 300 million
Rp, 153 million
Rp. 228 million

relompongan Plants
Pejompongan Plant I
Pejompongan Plant II
Fulogadung FPlant

[N TR Iy

The pre-chlorination equipment at Pejompongan Plent will be .
installed around the year 1989 in accerdance with the construction
schedule of the raw water transmission pipeline from the WTC.

4) Immediate Project

As proposed in the Master plan, the Immediate proejct was
concéived to Fill the present gap between the supply capacity and
the potential water demsnd as early as possible using raw water
available from the WIC after completion of enlargements. The
project consists of the construction of new treatment plant with a
capacity of 2.0 m3/sec at Buaran and new distribution mains to be
connected to the existing mains. Fund of foreign portion required
for the Project implémentation has been décided to be financed by
OECF and the Loan Agreement was concluded between OECF and the
Government of Indonesia. Total proejct costs appraised by OECF
axe as follows: :

Foreign exchange portion ; Y 4,500 million
= Rp. 18,996 million

Local curfency'portion: Rp. 18,153 million
Total Equivalent ir .Rp. 37,148 million
(Coversion rate 1 US$ 1.0 = Rp. 992 = Y235}

Disbursement will be done from the year 1985 to 1988.

«

5) Improvement of distribution pipeline

For full utilization of available water production, strengthening
the distribution networks by small size pipeline Iin the existing
service area was planncd. The project will start in 1985 and be
completed in 1989, Total project costs are as followss

Foreign exehaﬁge portion : US§ 9,967 thousand
Local currency portion :+ Rp. 16,852 million

Total Equivalent in Rp. 26,859 million
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4, FIRST PHASE OF SECOND STAGE PROJECT
4.1 General

~ The preliminary design of the First Phasc of the Second Stage
Project, following the concept of the Master Plan, is mwade on the basic
conditions mentioned below:

- Raw Water sources are the West Tarum Canal and the Cisadane
river and the intske points are at Buaran from the former and
at Serpong from the latter,

~ TWhole service area is divided into six supply zones to keep as
uvniform supply as possible and to minimize the cost.

~ Fach supply zone basically has either a treatment plant or a
distribution center from where water is distributed by pumps,

- Basically, the sizes and scales of the major facilities are
determined taking into consideration the requirement of the
Second Stage.

The First Phase Project is composed of two systems according to
the location of water sources and area-wise water demand. They are the
West Tarum Canal System (WIC system} and the Cisadane River System
(Cisadane system). General layocut of the system for the First Phase
Froject is shown on Fig. 4.1. WTC system covers one supply zone located
in the eastern area of the City bounded by the Ciliwung river and
Cisadane system covers two supply zones in the western area. The rest
three supply zones located in the central area of the city, as are
presently covered, are supplied from the existing treatment plants, and
the Buaran plant to be constructed by the Imrediate Project.

WIC system consists of raw water intake and water treatment plant
with a production capacity of 3.0 m3/sec at Buaran, and treated water
transmission to the distribution center of the Supply Zone 3,

Cisadane system consists of raw water intake from the Cisadane
river, raw water transmission facilities with a production capacity of
3.0 m3/sec, water treatment plant with the same capacity located at
Lebakbulus and treated water trenswmission facilities to the distribution
center of thée Svpply Zone 4. 1In addition, the treatwent plant at
Lebakbulus distributes water directly to the Supply Zone 5,

Each distribution center consists of operational reservoir and
distribution pump facilities,

4,2 Pesign Criteria

The summary of design criteria for preliminary design for
feasibility study is presented helow. The design criteria for
prelininary design is attached in Appendix FiV-1.
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4.3

4.3.1

1) Intqke and Treatment Facilities

Intake pump station, raw water transmission mains, treatment
plant and clear water transnmission mains are sized to supply

maximum day demands.

2} Fluctuation in Water Demand

Day Maximum Water Demand : 115 % of Day Average Water Demand

Hourly Maximom Water

Demand ¢t 130 % of Day Maximum Water Demand

3) Distributicn Facilities

8.

d.

The. distribution system is designed to deliver hourly
maximum flow.

Operatiqnal storage is sized to meet the filuctuation in
demand in eXcess of the average flow,

The distribution trunk mains are sized to provide a
mininum pressvre of 1.7 kg/cm2 at the end of the main,

The secondary main and the tertiary pipes are sized fo
provide a minimum pressure of 0.75 kg/cm2 at service _
connection which supply water up to the gecond floor with
flow rate of 0.15 1/sec.

The maximum-system pressure is 7.5 kg/cm2.

4) Coefficient for Hydraulic Calculation

Hazén-ﬁilliams "C" values of 130 and 120 are used for sizing

nevw transmission mains and distribution pipelines, respectively
and 100 -and 110 are applied to old pipellues considering the age
and condition of the pipelines.

WTC System

General

The WIC system, as planned in the Master Plan, will take raw water
from the West Tarum Canal through the intake channel which is to be
constructed by the Immediate Project, and the water treatment plant will
be constructed in the premises of the same project.

The said intake channel is cepacitated to accommodate the
following reguirements. o

6.0 m3/sec for the raw water 1mprovement project
(PejOmpongan Plant) : .

2.1 n3/gec for the Immediate Project

3.2 m3/sec for the First Phase of the Second Stage



The treatment plant, taking advantage of the water levéel of the
Canal, about 5 m above the ground level of the plant site, is planned to
enploy gravity flow all through the treatment processes from the intake
channel down to the clear water reservoir.

4.3.2 Raw Water Intake

The cross section of the Canal at the intake is as shown below,
aiter the enlargement of the Canal which is currently under désigning.

- Width of the canal bottom : 13.6 . m

- Slope of the bank H 1: 2

- Designed vater depth at full capacity s 1.87 n

- Free board of the canal : 0.80 m

- Designed water level at full capacity i 17.05 (Walahar level)

As the depth of the Canal is rather small, the variation of the
water level is confined within a small range, and besides, there is a
“cross regulator" installed downstream of the intake to maintain the
water level at a necessary elevation for diversion of irrigation water.

However, to make secure the withdrawal of raw vater by gravity
even under unexpécted charges of the flow in the Canal, the water level
has to be regulated within a predetermined range of variation. For this
purpose, a regulator will be constructed under this project, close to and
downstream of the intake channel. Detailed analysis to decide the range
of water level fluctuation should be made during the detailed design
stage considering operation and control of inflow to the Canal togethey
with the control device of water level.

Further, an overflow device should be considered in the detailed
design, as a measure for emergency, such as sudden stoppage of water
intake or sudden increase of canal flow.

There are two datum levels based on mean séa level at Walahar (WP)
and that of Jakarta Bay (pP), Relationship of the level is as follows:

WP : PP + 0.61 m
4.3.3 Treatment Plant
1) Treatment Process and Chemical Application

The preliminary design of the water treatment plant is
described briefly in the following paras. The design is intended
to show an overall picture of the plant to be constructed in the
First Phase Project, and to estimate the cost theresf to be used
for the financial planning in the feasibility study.

The plant type is selected from among various possible types
which are applicable to the raw water, - The construction cost of
the plant type described here is, in general, conservative and
safe side. ‘he type, and chemical application as well, are to be
further reviewed at the detailed design stage whén more up~to-date
data of water quality may become available. .



(1) Raw Water Quality and Drinking Water Standard

Major raw water quality items are summarized as shown below fronm
data provided by DPMA. The figures may not necessarily cover the
whole range of possible variations but are considered sufficient
to plan the chemical applications., The characteristics of water
quality do not indicate requirement for any special treatment to
produce water conforming to the drinking water standard, shown on
Table 4.1. An ordinary conventional treatment, therefore, will be
employed in the preliminary design.

Parameters stgztgin Average
pH _ 6.9 - 8.0 7.5
Alkalinity (mg/1)} 37 - 12 51
Turbidity (mg/1) 36 - 160 a0
Color {Unit) _ 10 - 25 19

Iron (dissolve) (mg/1) 0.3 - 2.3 0.75
Organic Matter. {mg/1) 5 - 24 12
Ammonium  (mg/1) 0.1 - 0.75 0.27
E. Coli (MPN/100 ml) 1.5 x 107 - 4.6 x 10° 1.1 x 10°

Data sources ¢ DPMA _
-~ 16 samples during November 1983 to May 1984
~ Sampling point : BTB 49

(2} Chemical Applications
a. Alum and Polymer
For coagulation alum will be used. BAs it was found by jar
test that polymer is useful for the raw water in the dry

season, polymer will be employed together with alum. The
dosages of alum and polymer estimated are as follows:

Average Max imum
ALUT ovrenenn 30 mg/l 7.0 mg/1
Polymer ..... - 0.03 mg/l 0.1 mg/l1

Usages of PAC instead df Alum and Polyﬁer are to be
further reviewed during detailed design stage considering
their advantages and disadvantages.

"b. Pre-chlorine

Pre-chlorination will be applied to remove Ammonium and E.
Coll, reduce Organic Matter and oxidize Iron and Color.
The dosage recommendable is for Ammonium 10 to 15 times
its concentration. Therefore, pre-chlorine dosage taken
for the design is 4 to 5 mg/1 in average and 10 o/l in
maximum, :

4 ~ 5



Intermediate-chlorine

Intermediate-chlorine to clarified water before filtration
is employéd for the purpose of protecting filter bed free
from E. Coli and Organic Matter. 'The'dosage is plannéd at
! to 2 mg/1 in average and 3 mg/l in maximum, that is, to
the extent of keeping free residual chlorine in the
filtrate.

Post-chlorine

Post-chlorination, for disinfection, is advisable to be
made to the extent of keeping more than 1 mg/l residual
chlorine in the distribution water. The dosage planned is
1 to 2 mg/l1 in average and 3 mg/1l in waximum.

Post=~lipe

Post-lime will be used to adjust pR value of the finished
water to the non-corrosive level of 7.4, calculated by
Langelier Index. Cons1der1ng the present dosages in the
three plants which are 11 mg/l to 15 wg/l for adjusting pH
value of finished watér to 7.0 and 7.1 from pH 6.1 and 6.3
of Clarified water, the dosage is planned at 15 to 20 mg/l
in average and 24 mg/l in maxxmum. '

{3} Treatment Processes

What has been described so far is sumrarized schematically in ¥ig,

4.2,
Pre-chlorine Intermediata-~
chlorine
Alunm .
Post-lire Post-chlorine
Polymey
Receiving | | ¥ixing Sadimentation Clear water
Well Well Basin ——] Filter Reservoir
Flecculation EE!ueht
Basin " Channel

Fig. 4.2 Treatwment Process of-the WTC System
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‘Table 4.1 Requirement of Drinking Water in Indonesia

Ttenms Permissible Value Non-permissible Value

Physical Requirement

pH 7.0 - B.5 6.5 - 9,5
Solid matters 500 mg/l 1,500 mg/1
Turbidity (Silicia urit) 1. 5 ©
Color (Platina Cobalt unit) 5 © 50 w
Taste non-objectionable -

Odor " -

Chemical Reguirement

Lead Pb _ 0.5 mg/l

Selepium Se 0.05 "

:Arsenic . As 0,2 "

¢hromium Cr VI 0.5 "

(hexavalent)

Cyanida C.N 0,01 "

Fluor F i.0 *

Nitrite  KO2 0.001"

Nitrate NO3 100 " |
Iron Fe 0.3 " : 1.0 mg/1
Manganese Mn 0.2 " 0,5 "
Coprer " Cu 1.6 " 1.5 ¢
2inc Zn ' 5.0 " . - 15,0 "
Calcium Ca 5.0 " 200.0 "
Magnesium Mg. 50.0 ™ - 150.0 M
Sulphate 504 200.0 " 400.0 "
Chlorine - - Cl 200.0 600.0 "
Sulphate magnesium

+ Sulphate natrium 500,.0 " 1,000.0 ™
Phénél ¢.001" 0.002"
Carbon diexide €02

aguressive o 10

Bacteriological Requirement

Drinking water must be free from infectious micro-organism and
coliform bacteria. In order to ensure the requirements which are
siready described, tap water shall be disinfected and periodical
and regular bhacteriologic test must be made. -

4 - 7



2} wWater Treatment Plant

{1) Plant Site

Plant site, presently paddy fields, is rathéer flat with ground
elevation of abéut +11.6 m in average. On the other hand, the
elevation of the bank of the Canal is about +17 wm. Thus, partial
embankment £ill is necessary for better access, drainage from the
plant and protection from flood, The Jati Kramat river, a small
river meandering in the plant site, is to be relocated for the new
plant const{ruction.

{2) Condition of the Preliwinary Design

The following are the design conditions for the preliminary design
based on the study on "treatment processes and chemical
application" and preliminary design of the Immediate Pro;ect on
intake facilities,

a. Capacity of the Plant

3.2 m3/sec (276,000 m3/day)
3.0 m3/sec {259,000 mi/day)

- treatment éapacity
-~ production ¢apacity

= e

b. Water Source and Intake

West Tarum Canal

see sub-section 4.3.3 - 1)
intake chapnel constructed
by the Immediate Project
+17.60 m

{minimum intake level}

- water source
- raw water quality
- intake point

- intake water level

c. Treatment Processes

- mixing of chemicals

~ flocculation

- sedimentation

- rapid sand filtration
4, Chemical Application

- Alum and Polymer

as

dosing p01nt; at mixing well
max. dosing rate;

- alum 70 mg/l

- polymer 0.1

dosing point; entranée.of
clear water reservoir
max. dosing rate; 25 mg/1

e. lime

-



£, chlorine

= pre-chlorine dosing pointj at receiving

.

vwell
max, dosing rate; 10 ng/l
- intermediate-chlorine dosing point; at effluent of

sedimentation basin

max. dosing point; 3 mg/1
dosing pointj entrance of
clear water reservoir
max, dosing rate; 3 wmg/l

- post-chlorine

.

{3) Profile of the Treatment Plant

Profile of the treatment piant is présented on Fig. 4.4 showing
schematically all structures and dosing points, and the general
plan thereof on Fig. 4,3,

As seen on the Figure, the difference of elevation between the
Canal and the plant site makes possibie gravity flow through the
treatment processes, covering the required water head of 5.00 m,
from the receiving well to the high water level of clear water
resexvoir.

Water level of the clear water resérvoir is +11 8 m at high water
level and +7.8 m at low water level.

{4) Facilities of the Treatment Plant

The intake facilities of intake bay and channel will be
constructed by the Immediate Project as combined structure.

The facilities in the Plant are planned covering all facilities
from raw water main, to clear water reservoir. The capacity,
volume and dimension for the facilities, planned on the basis of
design criteria, are described below:

8. Raw water main
# 1,500 mm x L 50 m ¥ single line

Ultra sonic type, ¢ 1,500 mm, one unit
motorlized butterfly valve, one unit

Raw water wain
Water meter
Flow contreller

" s e

b, Receiving.well

Dimension :t B9.0mx L5 0nx Ho5m
_ = v 292 m3 x one well
Retention time : 1,5 minutes

c. Mixing Well

Dimension :t B6EOXL 2,0mxH 4,0m= 48 m3
o © % two wells

Mixing method : by water fall

Retention time : 30 sec



d. Flocculation basin

Pimension t B 32,9mx L 11.1 w {divided by 3
compartwments) x H 2.5 m 2 4 basins

Type :+ stirring by flocculator

Flocculator 1 Vertical type fiocculator

_ 12 units/basin
Retention time : 20 minutes

e, Sediméntation basin

B33.6mx72mx H 3.6 m x 4 basins
1.2 m3/m2/hr
-3 hrs

40 cm/hin

rectangular horizontal flow '
effluent launder at basin end

(weir load; 360 m3/m/day)
Desludge t bridge type traveling girder with
suspended sweeps for sludge scraping

Dimension
Overflow rate
Retention time
Mean velocity
Type |
Effluent

L

f. Filter

B3.20mx L 14.4 m x 2 beds x 20
filters {including oné standhy)
Type t conventional type with single media
Filtration rate: 150 m3/m2/day

Total filter '

Pimension

-

2.3 ni

head :

Surface area  : 1,843 m2
Water depth '

sbove sand 1.5 m

Filter media Single media of filter sand

Effective size +  (,.65mm
Uniformity écefficient : 1,3 - 1.5
Thickness ot 10 cm
Supporting : Grading 4 - 40 mm
Gravel Thickness 25 cm
Under drain ¢ nozzel type
washing i+ Backwashing + surFface washing
Backwash rate t 0.7 m3/win/m?2
Surfacewash rate 1 0.2 m3/min/m2
g. Clear water resexvoir
Dimension : B 85.0mnmx 1L 33, 25 X H4.0mx% 1 nos
: = 11,300 m3

Retention time : 1.5 hour
h. Backwash tank
Dimension : B 10.4mx L 7.6 mx H 2.5

= 450 m3 X 2 unitg

(0.7 m3/m2 x 92,2 n2 % 6.0 min % 1,1
= 450 m3})
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Backwash pump
Hurber
Discharge

Total head
Power

Svrfacewash pump
Rumberx
Discharge
Total head
Power

Wastewater pond

Dimension

Drain pump
Number
‘Bischarge
Total head
Power

Operation
building
Basement floor

First fllor

Chemical
building

Basement floor

First floor

- s

LI

ar

- e

For backwash . tank

2 (including one standby) units
450 3/30 win = 15 m3/min

15

0.163 x 15 x 35 x 1.15/0.8 = 55 kW

2 {including one standby) _

0.2 m3/m2 x 92.2 n2 = 19 m3/min

20 m .
0.163 x 19 x 20 x 1.15/0.8 = 95 kM

Bl12,5nx L 32.0mx 4 2.5 m
1,000 m3 x 2 hasins

3 (inéluding one standby) units
1,000 x 1/40 min x 1/2 = 13 m3/win
7 m

0.163 x 13 x 7 x 1,15/0.75 = 30 k¥

Two-story buildinrg

Pump rocm 784 w2
Electric room, _
contrel room, office 784 w2

Extension of Ilmmediate Project
building

324 m2
lime solution tank

434 n2
storage and feeding equipment for
chlorine, storage of lime
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Chemical feeding facilities

o,
Chepical Alum Lime Chlorine Polymer
State of Solution
chemical concentration Quick lime Liquid Zuklur
8%
Storage (for
average 7 days 15 days 15 days 30 days
consumption)
Storage Outdoor in c¢hemical in chemical in chemical
Steel made building building building
300 m3 x parted by 1 ton bag
3 units wall container x 250 kg
38 numbers '
Feeding by metering slaker 2 {1) ‘platform solution
system pump solution tank scale 2 (1) tank 3 (1)
4 (2) 3 {1) evaporator by wetering
feed pump pre 2 (1) pump 4 (2)
2 {1) post 2{1)
saturation chlorinatorxr
tank 2 (1) pre-
Total by gravity 2 (1)
numbers intermediate-
(standby) post- 2 (1)
Others Neutraliza-
tion
equipment
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4.3.4 Treated Water Transmission

Transnission of tycated water will be made by pump through ¢ 1,500
wn and # 1,650 mm of pipelines to the Distribution Center in the Supply
Zone 3. The capacity of the transmission facilities is 3.0 m3/sec. The
transmission pipe will be 1aid along the north bank of the West Tarum
Canal from the treatment plant to the intersection with the planned Outer
Link Road and along the said. road to the Distribution Center., The size
of pipeline up to the intersection is ¢ 1,350 mn in diameter and
afterward it becomes ¢ 3,650 mm pipeline with the junction well at the
intersection. The following are the summary of trensmission facilities
of WTC system,

-

P 600 mm x g 450 mm X
0 45 m3/mim x H 24 m x 250 kW %
6 units (2 standbys)

~ Transmission Pump

- ‘ransmission pump House : described as operation building
in treatwent facilities

- Transmission Pipes : ¢ 1,500 mn % 3.4 km
from the treatment plant to the
intersection with the Outer Link
Road

g 1,650 mm x 12.9 km
from the above intersection to
the Distributien Center

4.4 Cisadane System

4.4.1 General

As regards the raw water 3.2 in3/sec from the Cisadane River
proposed by the Master Plan, there are two possible locations for the _
treatment plant, near by the river or within the City at Lebakbulus. The
results of comparison of these two locations indicate that the lecation
at Lebakbulus is recommendable for the reasons that this is more
economical and more convenient for operation, since this is within the
City boundary. Therefore, the latter location is selected.

Cisadane system is composed of the raw water intake, the raw water
transmission pumps and pipelineés, the water treatment plant including '
distribution facilities to supply for Zone 5 and clear water transmission
fecilities to the Distribution Center of Zone 4,
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4‘4.2

Raw Water Intake

1) Intake Site

The intake site of the system is selected at Serpong
considering the following conditions, after comparing two possible
sites, that is, Serpong and and Cilangkap.

- Raw water quality and turbidity are not affected by the
collection of gravel and sand; there are several locations for
such purpose between Cilangkap and Serpong.

- Position of the main stresm in the river cross section.

~ Better access to the intake site.

- Availability of land and conditions during flood.

-. Most shortcut to the treatment plant

2) Raw Water Intake Facilities

Proposed site of the raw water pump station is on paddy field
at present ond situated at about 5 m above the river water level.
According to the inhabitant that present paddy field has not been

- flooded so far. Accordingly, the crest of intake and grit chamber

is planned to be put at 20 cm above the ground in this study
assuming 5 m fluctuation of water level between low and high
levels. 1t is recommendable that in the detailed design stage,
the Cisadane river development study regarding the watér resource
will progress and the planned fléod level will be decided, so that
the economical design should be madé after review of the report
and collection of further data concerned. In the feasibility
study, the following facilities are planned. (Fig. 4.5)

a. Intake hay

Dimension : B55mnxB3,7mx L 14.0 x 1 Bay
Carse screen,
Fine screen,

L. Intake channel

Dimension : B1l.5x H2,0mx L 117n box culvert

¢. Grit chamber

pimension : B9.0mx L 350nmxH2,5x 2 Basin = 1,575 m3
Retention time: 8 minutes

Mean velocity : 7 cm/sec
“Typé : Rectagular horizontal flow

De-sanding : Bridge type travelling girder with suspended
pump for suction
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d. Raw water transmission pump

6 Nos (including two standby)

Rumber 3

Discharge s+ 3,2 x 60/4 = 48 m3/win

Total head : 50 m

Specification : # 600 x 48 m3/min x 50 m x 550 kW
a. Purmp house: two story building

Basement floor: 504 m2

3 pump Yoom
First floor : 336 m2

electric room, controll room, office

4.4.3 Raw Water Transmission Pipeline

The topographic feature between the intake and treatment plant
site is variable, rise and fall, and pipeline crosses several small
rivers and streams. There is no main road with enough width for the
installation of large size pipe between both sites. The selection of
pipeline route is made based on the topographlca] rap with scale 6f 1 to
50,000. The route is selected rather conservatively so that the pipeline
passes below the hydrodynamic head at any places. (Fig. 4.6)

For the installation and waintenance of pipeline, the road is
necessary with enough width., The road is planned with gravel walk along
the pipeline. The width of the rcadé will be necessary as 10 meter width
at least for the construction.
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4.4.4

Treatment Plant
1} Treatment Processes and Chemical Applications

As described below, water samples employed for the present
study are those obtained in a rather short period of the wet
season. 1In the detailed design stage, samples covering a longer
period should be analyzed, and accordingly the chemical

.application and treatment processes proposed here are subject to

change.
(1) Raw Wéter'Quality

The following are concentrations of raw water quality parameters
based on the data surveyed by NEDECO and JICA.

Parameters _ Limits : Average
pH 6.9 - 8.1 7.5 .
Alkalinity (mg/1) 23 - 41 31
Turbidity C(mg/l) 21 - 589 224
Color {unit) 5 - 70 29 .
Iron (Total)  (mg/1) ©.65 - 3,86 ' 1.5
Organi¢c Matter (mg/1) 3.5 - 10,7 6.8
Ammonium {mg/1) 0.0 - 0.32 0.16
E. Coli (MPN/100 nl) - 1,100

Sampling point: Serpong _

- 4 samples November 1976 to January 1977 by Coyne & Bellier
and Sogreah "CJC Water Resources Development Plan, 1979"

- 1 sample March 1984 by JICA Team '

The raw water, as seen on the Table, has rather high turbidity,
color and iron, and low concentrations of Ammonium, Organic Matter
and E. Coli. For treatment of raw water of thie gquality, the
ordinary treatment method will be effectively applied,

(2} Chemical Application

The following are necessary chemical applications proposed for the
system, from the above water quality,

8. Alum

Estimated dosage rate is 20 to 30 mg/1 in average and.80
ng/l in maximum on the basis of Jar test results performed
by PDAM in March 1984. :

b. Pre-lime

purpose of pre-lime dosage s to supplement Alkalinity
which is consumed by Alum, i.eé., 1 mng/1 of Alum consumes
0,45 mg/1l of Alkalinity, As minimum A1ka1inity-of the raw
water is 23 mg/l, it becowes zero by more than' 50 g/l of
Alum dosage. The dosage rate plannéd is 13 mg/1 in
Maximum in the case of 80 mg/1 of Alum dosage and 23 mg/l
of Alkalinity in the raw water, Pre-lime will be opeérated
when more than 50 mg/l of Alum is-dosed.
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C. Pre-chlorine

The pre-chlorine will be dosed for reroving pollutants and
pissolved Iron., The dosage rate planned is 2 mg/1 in
average and 5 mg/l in maximum considering concentrations
of Armronium and Organic Matter of the raw water.

3. Post-chlorine

The dosage rate planned is 1 to 2 mg/l'in average and 3
mg/l in maximum, :

e. Post-lime

The dosage rate will be 15 to 19 mé/l in averagé and 22
mg/1l in maximum, judging from the results of Jar test.,

(3) Treatment Processes

Based on the descriptions of raw water quality and chemical
applications, water treatment processes planned of the Cisadane
system are shown on Fig. 4.7 below, ' :

Pre-line
Post-line
Fre-chlorine
' Post—<hlorine
Alun
Grit | | feceivieg Mixing Sedimentation " Clear Water
Chanber Well Well Basin . ] Filter Resexvoir
- . i i .
Floccalation
Basin

rig. 4.7 Treatwent Processes of the
Cisadane System

2} Water Treatment Plant
{1} Plant Site

The water treatment plant is selected at Lebakbulus in Kecamatan
Kehayoran Lama (inter-section of Jalan Metro Pondok Indah and
Jatan Lebakbulus), The ground elevation varies from +31,5 to +36.
at plant site. Acchding to the topographical map, the plant site
is almost vacant except for a few houses, The area reguired for
construction is about 7,0 ha. .
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(2) Condition for the Preliminary Design

The foilowing are the fundamental conditions for the preliminary

design based on the study on treatwent process and chemical
application,

a. Capacity of the Plant

- treatwent capacity
- production capacity

3.2 nl/sec {276,000 wm3/day)
3,0 m3/sec {259,000 m3/day)

b. Water Source and Intake

- water source : Cisadane river
- raw water quality : See svh-section 4.4.4 - 1)

C. Treatment Processes
- mixing of chemicals
- Flocculation and sedimentation
- rapid send filtration

d. Chemical Application

- Alum dosing point: oixing well

maxinum dosing rate; 80 mg/l

-

dosing point: receiving

well pre-lime; entrance of

clear water reservoir for
. post-lime

- Lime

)

waximum dosing rate:
15 my/} for pre-lire
15 mg/1 for post-lime

- Chlorine 1 dosing point:

' receiving well for
pre-chlorine entrance of
clear water reservolir for
post-chlorine

nmaxipum dosing rates
5 mg/l for pre-chlorine
3 ng/l for post-chlorine

(3) Profile of the Treatment Plant

Profile of the treatment plant is shown on Fig. 4.9 and the
genereal layout of the plant on Fig. 4.8, Total head loss in the
treatment processes is 5.1 m from the receiving well to high water

level of clear water reservoir.
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{4) Plant Facllities
a. Raw water main
Raw water main ¢ ¢ 1,500 mm %X L 188 m x single line

Water meter : Ultra sonic type, ¢ 1,500 mm, one unit
Flow controller: motorlized butterfly valve, one unit

. Recelving well

Dimension { B9.0mx LS O0nmrxHGSM
= ¢ 292 n3 x one well
Relentien time : 1.5 minutes

C. Hixing Well

Dimension : B6.0x 1L 2.0mxH4,0m =45 o3
¥ two wells
Mixing method : by water fall

Retention time : 30 sec

d, Flocculation basin
Dimension 1 B 32,9mx L 11,1 m (divided to 3
compartments) x H 2.5 m x 4 basins
Type : stirring by flocculator
Flocculator : Vertical type flocculator
12 units/basin
Retention time : 20 minutes

e. Sedimentatioh basin

B33.6mx 72m X H 3.6mx 4 basins
1,2 m3/u2/hr

Dimension
Ooverflow rate

Retention time : 3 hrs
Mean velocity : 40 cwm/min
Type : rectangular horizontal flow
Effluent : effluent launder at basin end
{weir load; 360 m3/m/day) _
Desludge : bridge type traveling girder with
suspended sweeps for sludge scraping
f. Filter
Dimension s B 3,50mx L 13,2 mx 2 beds x 20
filters {including one standby)
Type t conventional type with single media

Filtration rate: 150 n3/m2/day
Total filter

head t 2.3 m
Surface area : 1,848 m2
Water depth

above sand t 1.5m ,

Filter media : Eingle media of fllter sand
Effective size 1+ 0,65mm
Uniformity coefficient : 1.3 - 1,5
Thickness : 70 cm

4 - 23



k.

|

Supporting
Gravel
Under drain
washing

Grading 4 - 40 mm
Thickness 25 ¢n
nozzel type

Backwashing + surface washing

Backwash rate : 0.7 m3/min/m2
Surfacewash rate 1 0.2 m3/min/m2

Clear water reservoir

Dimension

Retention time

Backwash tank

Dimension

Backwash pump

Number
Discharge
Total head
Povwer

Surfacewash pump
Rumber
Discharge
Total head
Pover

Wastewater pond

Dimension

Brain pump

Number
bischarge
Total head
Pover

Operation
building

Basement floor
First fllor .

Chemical Building

(A) Chlorine Building

.

.

b s me

LS I L T Y

B 42.75mx L 60.5m x H 4.0 m x 2 nos.

= 26,600 m3

3 hour of 1.9 m3/sec (Distribution
discharge)

B10,4mx L 17.6 mx H 2,5

= 450 n3 x 2 units

(0.7 m3/m2 % 92.4 m2 x 6.0 min x 1.1
= 450 m3)

For bhackwash tank

2 {including one standby} units
450 m3/30 min = 15 m3/min

15 m o

0.363 % 15 x 15 % 1.15/0.8 = 55 kW

2 (including one standby)

0.2 m3/m2 x 92.4 n2 = 19 m3/min

20 m : :
0.163 x 19 x 20 x 1.15/0.8 = 95 kW

13.55 m x L 30.0 m x H 2.5 m
1,000 m3 x 2 basins

o}

il

3 {including one standby} units
1,000 x 1/40 nin x 1/2 = 13 m3/min

7 m
0.163 x 33 x 7 % 1.15/0,75 = 30 k¥

Two-story building

Pump room ' 816 m2
Electric room,
control room, office 816 m2

two story bullding

H
First flcor : 657 m2

storage and feeding equipment
for chloriration

4~ 24



Second Fleor: 216 m2 _
: electric room, chemical
examination room

(B) Lime Building two story building

Basenment floor : 324 m2
: saturation tank
s 216 w2 :

First floor
: lime storage, slake

o. Chemical feeding facilities

Chemical Alum Lime Chlorine
State of Solution
chemical concentration Quick lime Liguid
8%
“Storage {for
average 7 days 15 days 15 days
consumption) _ ' :
Storage Outdoor in chemical in chemical
Steel made building building
300 m3 X parted by 1 ton
3 units wall container x
38 numbers
Fecding by metering slaker 2 (1) platform
system puRp solution tank scale 2 (1)
4 {2) 3.() evaporator
feed pump pre 2 (1)
pre 2 (1) post 2{1)
post 2(1}
saturation chlorinator
tank 2 {1} pre-
Total by gravity 2 (1)
numbers intermediate-
{standby) post- 2 (1)~
Others Nevtraliza-~-
tion
equipment

4,4.5 Treated Water Transmission Facilities

Transmission of treated water is planned to be by gtavity from the
treatment plant to the Distributton Center of Zone 4. The diameter of
transmission main is calculated at ¢ 1,200 mm based on thé capacity of
the Second Stage, 1.9 m3/sec and effective water head between the Plant
and the Center as high as 15 m. ‘Potal length is estimated at 9 km.
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4,5 Distribution System

whole service area is divided by Six (6} supply zones. Each
supply zone has basically a treatment plant or a distribution center from

vhere water is distributed by pumps,

The boundary of supply zones for the First Phase Project were
adjusted. from the Second Stage according to the areawise water demand in
1990 so as to winimize the capacity of the First Phase Project by
utilizing the capacity of the existing treatment plant fully. The
boundary of each supply zone was delineated taking into account the
routes and capacities of the existing tzunk mains.

Supply zones are to be interconnected to supplement water to each
other in case of emergency, In normal condition, however, operation of
each supply zone is made independently from others.

4.5,1 PDistribution Center

Two distribution centers are placed at the eastern and western
edges of the service area to distribute water to supply zones 3 and 4
which are both remoteé from the treatment plants.

The distribution center is composed of operational reserveoir,
distribution pump facilities and chlorination facilities. The
chlorination facilities are planned, considering long transmission
pipeline from the treatment plant, to supplement the disinfection in the
plant.

Water transmitted from treatment plant is disinfected before the
entrance of reservoirs into pipe according to the necessity based on the
measurement of residual chlorine in the distribution wate¥. Dosage rate
of chlorine was planmed at 1 wmg/l as the maximum rate and 0.5 mg/l as the
average rate.

1) Distribution Center of Supply Zone 3 (R-1)

The distribotion center is placed at Yelurahan Sukapura along
the planned outer link road in Kecamatan Cilincing. The site is
low land and flat with ground elevation wvarying from +0.5 to_+1.5,
The capacity of the distribution center was planned at 5.9 m" /sec
based on hourly maxiwum water demand in the Second Stage.
Therefore, pump hovse and trunk main from the distribution center
are designed to meet the reguirement of the Second Stage. Number
of pumps and capacity of reservoir, hOWeger, were designed to meet'
water demand in the First Phase as 3.9 m /sec (hourly Maximum).
Water level of reservoir is planned at +2.4,

The summary of the facilities are presented in Table 4.2, and
genaral layout is shown in Fig. 4. 10,

2)  Dpistribution Center of Supply Zone 4 (R-4)

The distribution center is placed at Kelurahan Joglo in
Kecawatan Kebon Jervk along the planned outer link road. The site
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is ?acant but partly used for rice field. The ground elevation
varies from 48 to +12. The capacity of the distribution center
was planned at 2.5 m /sec, but nurber of pornps and capacity of
resergoir are prepared to meet water demand of the First Phase as
1.4 m"/sec. Water level of reservoir is planned at +11.9 (HWL).

. The summary of the facilities are presented in Table 4.3 and
‘general layout of the distribution center is shown in Fig. 4,11,

4.5.2 Distribution Trunk Main

Routes of trunk mains were determined on the existing and planned
roads using_l/S0,0DO and 1/5,000 weps. Proposed diameter of trunk mains
were determined based on the water demand of the Second Stage. Those
diameters were checked according to the flows required in the First Phase
and they were modified where it is considered to be necessary.
Calculation of discharge rates of every node of the network was made
using uwnit demand of each kecamatan (3/secy/hal. Distribution network
analysis was made using computer, and the routes and diameters of proposed
distribution trunk mains were determined based on the above analysis.

The result of the network analysis is shown in Appendix FIV-2, The
general layout of the distribution trunk mains is shown in Fig. 4.12. .
The locations and sizes of interconnecting pipes are shown in Fig. 4,13

The total length of the trunk mains for the First Phase Project is
200 ki including interconnecting pipes between supply zones and
supplemental mains laid within the largeér grids. The summary of trunk
main length is presented in Table 4.4 broken down into length required in
each supply zone,
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Table 4.2 DPistribution Center R-1 {(Zone 3)

Distribution flow rate (= Daily maximum x 1.3)

Daily maximum Hourly maklinium
3 3 3,
1st Phase 3.0 n fsec 3.9 m /sec = 234 m” /win
2nd Phase 4.5 ° 5.85 ™ = 351 o /min

Water level

HWL: +2.40 ™
LWL ~1.6 m
Reservoir
ist Phase Project: 32,800 m3 o
(47.5 m X 86.5 m X H 4,0 m x 2 units)
3

2nd Phase Project: 16,400 m

{47.5 m % 86.5 m x H 4.0 x 1 unit}

2nd Stage Project total: 49,200 m3

Pistribution Pump

lst Phase  2nd Phase  Total

#800 x 78 m3/min X 59 m x 1,100 kW 4 (1) 2 (1) 6 {2)
#450 x 39 m /min X 59 m x 550 kW 2 (1) )] 2 {1)
Pump House
Basement floor: Pump room B13mx L 68 m = 884 m>
lst Floor : Electric, Operation room B 9 mx L 68 m =612 m
Chlorination
a. Dosage rate

Average H 0.5 ma/1

Maximum $ 1.0 mg/1
b. Dosing point : Transmission pipe
¢. Chlorinator . :

1st Phase : 20 kg/hx x 2 units (including 1 standby)

2nd Phase : 0

2nd Stage Total: 20 kg/hr x 2 units (including 1 standby)
d. Storage (15 days of average daily consumption)

1 ton container:; 3
f. Evaporation : .

1st Phase ! 50 kg/hr x 2 units (including 1 standby)

2nd Phase 3 0 :

2nd Stage Total; 50 kg/br x 2 units (including 1 standby)

Total number ({including standby)
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A,

Table 4,3 Distribution Center 4 (Zone 4)

pistribution flow rate (Daily maximum x 1.3)

Daily maximum “Hourly maximum
: 3 . 3, 3, .
ist Phase 1.1 m /sec 1.4 m /sec' = 84 m /min

150 m>/min

2nd Phase 1.9 " 2.5 "
Water level

HWL:  +11.90 m
LWh: +7.9 m

Reservoir

Ist Phase Proiect: 11,900 m3
: {(34.5 m % 43.5 m x H 4.0 m x 2 units)

2nd Phase Project: 79,000 m3
' (31,0 m X 73.0m x H 4.0 m ® 1 unit)

2nd Stage Project total: 20,900 0’

Pistribution Pump

Total nurber (inciluding standby)
1st Phase 2nd Phase Total

#450 % #250 x 33 m3/min % 52 m x 400 kW o3 :41) 3 (1) 6 (2)
#400 x ¢#250 x 18 m* /oin x 52 m x 200 kW 2 {1) 0 2 (1)

Pump House: By 1lst Phase Project
a. Dosage rate .
Average : 0,5 mg/1
Maximum : 1.0 mg/1

b. Dosing point

-

influent pipe {Transmission pipe)
*

€. Chlorinator _ L
1st Phase 10.0 kg/hr % 2 units (including 1 standhy}
2nd Phase 0 : '
2nd Stage Total: 10.0 kg/hr X 2 units (including 1 standby)

d. Storage (15 days of average daily c¢onsumption)
1 ton contaliner: 2
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Table 4.4 Summary of Distribution Trunk Main

Supply Zone Diagmeter Length
{(mm) {km)

1900 1995

20Q0 3.0 -

- 800 5.7
600 2.6
500 4.0
7.0

9.2

Zone 1

400
300 1

600 3.5 -
500 -
440 3
300 16

Zone 2

Zone 3 1,800 3.0

1,650 2.7

1,350 1.2 o -

1,100 6.0
900 2.5

800 - .

600 5.8 -

500 . - 1.9

400 - 1.9

360 11.3 2.0

Zone 4 1,500

1,200
900
800
600
500
400
300

L

.

o N YR N e
- L ]
N W N OO D

1,800 - -
1,500 0.9 5.0
1,350 2.5
1,100 - 3,
1,000 - 6.
- 9200 4.9 -
800 3,9 -
600 10.8 3.2
500 - 2,9
400 2.1 -
300 18.2 10,0

Zone 5

Zone 6 1,000 2.
800 2,
G600 -

400 : 6.5

300 5.2
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4.5.3 Secondary and Tertiary Mains

The present length of the secondary and tertiary mains are about
310 km and 2,860 kn, respectively. The length of the secondary mains is
according to the PDPAM's estimate, while the length of the tertiary mains

%ncludes The estination of the length of #50 mm in dlameter as presented
in Appendix MIIX-3 of the Master Plan.

To estim?te the necessary lengths of the secondary and tertiary
wains for the First Phase Project, the following approach was employed.

1} Classify the whole serxvice area into three categories
according to the density of water demond in 1990. Donestic
water demand is applied for classification by the
consideration that the length of pipelines will be affected
wore by the domestic consumption and its density.

2) Select sample areas (Kecamatan} which represent the average
density of water demand of each classification in 1990,

3) Pipe arrangement was made in such'sémple area using 1/5,000
tepographic wap.

4) Obtained length of pipeline, secondary and tertiary mains, of
é¢ach sample area is converted to unit length, - The total
length of the secondary and tertiary mains reéquired for the
First Phase Project were calculated multiplying such unit
length by service area.

From the above approach, the total length required for the First
Phase Project were estimated as 440 km for the secondary main and 5,360
km for the tertiary wmain including the existing pipeline length.

Some of the existing secondary mains are used as if they are the
trunk main, and such pipelines are laid along the same routeés of the
existing and planned trunk mains. Such pipelines will not be counted as
the effective length for future secondary mains. The length of such
secondary mains are estimated at about 60 km vhich is obtained from the
existing distribution pipeline map. Therefore, the necessary length of
the secondary mains for the First Phase Project is about 500 km in total,

‘As described in Chapter 3.8.2. and 4.,5.2. of the Master Plan,
installation of the secondary and tertiary mains is required before the
First Phase Project to distribute water fully from the existing treatment
plants and planned new plants, extension of the Pulogadung plant and the
Buaran plant under the lmmediate Project. The necessary lengths of the
secondary and tertiary wains vere estimated at about 120 km and 1,000 ko,

raspectively.

“The length to be installed in the First Phase Projéct, therefore,
is 70 km of the secondary main and 1,500 ku of tertiary main.
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Table 4.5 Estimate for the Length

of Secondary and Tertiary Mains

Iv-3 C-BLOCK

ITEM 111-3  A-BLOCK v-2  B-BLOCK TOTAL
ARER 430.0 11,323.7 1,476.2 12,917.6 836.3 9,597.7 33,839.0
(hal o
TERTIARY 96,1  2,530.6 227.6 1,991.,6 73.3  841.4 5,363.6
tkn} .
SECONDARY 7.3 186.9 18.8 164.5 7.3 83.8 435,2
{km}
KECAMATAN  AREA 190 DOM Do D;zggw TOTAL  DOM 08;322\’
Bay 000 md) (8 (@/d/ma) (1000 i/l (4} (@>/d/ma)
0 )
v-1 480,0 7.6 74 27 26.6 73 40
I¥1-4  570.2 21.% 91 217 26.5 85 39
[fe3-37 430,06 12.1 —70 26 24,4 66 37
TT1-3 704.0 21.6 78 21 27.8 ‘78 31
I-5 717.6 20.2 73 21 29.0 77 3
1-4 461.0 12.7 54 22 24.5 59 31
1-2 583,2 14.8 61 19 26.5 65 30
v-1 958.0 10.3 85 14 30,4 a5 27
TE3I-2  1,763.1 28.6 76 16 58.9 79 26
[ v-z__1,476.2 10.8 74 153 49,5 77 26
1-6 613.6 10.8 62 15 21.6 €8 24
i-1 757.6 13.5 54 15 29.3 58 22
-2 792.4 9.2 69 11 20.9 76 20
1-7 1,016.8 22.4 58 13 32.5 64 20
K-BLOCK  11,323.7 216.5 428.4 73 28}
w-5  1,258.4 8.1 64 9 32.2 74 19
v-3 1,599.4 9.7 60 19 40.5 68 17
fiv-3~ 31,2028 5.7 62 73 77 15
v-6  1,886.4 7.6 71 6 74 14
11-4  2,004.4 2.4 85 9 75 13
V-7 166,9 2.7 62 s 71 13
I11-5 1,686.3 0.5 50 3 81 11
11-3  2,423.0 8.6 80 6 69 11
B-BLOCK  12,917.6 52.3 1 14]
11-2 3,315,7 10.6 82 7 69 - 9
V-4 2,042.2 7.3 51 Y 63 .9
11~ 1,190.5 3.8 81 s 60 . 9.
V-4 530.8 1.1 48 3 64 8
V-6 878.2 2.2 34 3 31 8
111-1 1,160.6 2.2 76 2 60 4
V-5 479,77 1.1 18 2 26 4
C-BLOCK  9,597.7 2B.5 _52 8}
TOTAL  33,839,0 .3 69 10 803.2 70 17

bon
=
~J
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4.5.4 Implementation of Distribution Pipelines

cach 2 Implementa?ion of distribution pipelines will be different from
o ones ?CCOFdlhq to the conditions of them. The following
mplementation is proposed based on the conditions of each supply zone.

SUPPLY 20NE - 1

_ .The supply zoné 1 is composed of nainly 01d service area and -
supplied_from the existing Pejompongan plants. The capacity of the
system f?r the First Phase is 5.6 m /sec. The existing distribution
network is able to distribute water to the whole service area with
supplementa¥ trunk mains due to decreasing service area to be covered.
ThEYEfor?g it will be possible to put off the implementation of the tiunk
mains s};ghtly than other zones where urgent implementation is reguixed.
_?he secondary and tertiary mains, however, are able to commence their
1@pleyeptati0n'together with replacement and rehabilitation of old
pipelines. Such works are planned to commence before the First Phase by
the Improvement Program as described in the Master Plan.

SUPPLY ZONE ~ 2

o The supply zone 2_is supplied from the existing Pulogadung plant
thh a capapity of 4.0 m /sec. According to the hydraulic analysis, no
additional trunk mains is reguired except those in Pulogadung industrial
area and supplemental mains to be laid within the main grids. It will be
possible to put off the implementation of trunk mains considering the
volume of the works. _ :

SUPPLY ZONE - 3

Supply condition of this zone is very poor at present in term of
both water pressure and supply guantity due to the remote location from
supply sources, - For a meantime, up to the completion ¢f the First Phase
Project, water is to be supplied from the Pulogadung plant. Therefore,
~the implementation of trunk wmains is proposed to commence at earlier

stage considering big volume of the works, :

SUPPLY ZONE - 4

The supply zone 4 is newly developed area and supplied from
the proposed distribution center R-4.. No distribution network exists in
the zone at present, but partly supplied from the existing mini-plants.
Water demand increase, however, is the most rapid among other zones.
Impiementation of the trunk mains is proposed to commgnce at the earlier
stage. Then the secondary ond tertiary mains can start their
implementation, :

SUPPLY ZONE - 5

‘ Water demand of the supply zone is also increasing rapidly,
Currently, Kebayoran Baru is supplied from the Pejowpongan plant and the
Cilandak plant supplies water for the surrounding area partly. No '
trunk mains are installed in the areas. Water pressure is not enough to
supply water from the Pejompongan plant to those areas because of high
ground elevation of the arcas for the translt pericd up to the completion
of the First Phase Project. Therefore, earlier stage of the
fmplementation of trunk mains is proposed. -
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SUPPLY ZONE - 6

By the Immediate Project, the trunk mains are planmed to bé
installed and connected with the existing trunk wains as described in the
Master Plan to supplement shortage water supply of the existing system.
No trunk mains exist, however, in the new service area extended by the
First Phase Project. Earlier stage of implementation of the trunk mains
is proposed. '

4.5.5 Consideration on Demand Deviation

During the course of implementation of all the projects proposed by
the Master Plan, the actual water demand may possibly deviate from the
estimation. Such deviations may occur with 1) the total demand, and 2}
the demand in supply zones. For example, the total demand may beé larder
or smaller than estimated, and the individual demands in supply zones may
show similar deviations. Against these unforeseen demand deviations, the
following have heen considered and taken into planning.

{1} Total Demand Deviation

Should the actual total water démand be significantly smaller
than estiwatéd, the execution of certain phase projecté can be
postponed, as deemed appropriate. Contrary, if the actual demand
should be larger than estimated, either one alternative measure of
the following two should be taken, i.e., 1) advance of  the execution
of the succeeding project, or 2) execution of the measures of the
following paragraph.

(2) Demand Deviation in Supply Zones

Deviation to be specially considered is water demand in
supply zones far larger than estimated. 'In this c¢ase,
countermeasures to be taken are as follows:

1) Overload operation ¢f the treatment plants and punping
stations concerned utilizing standby equipment. The Pejowpongan
Plants, however, may not be passible, and the measure 2} is to
be practiced. .

2) Provisional change of boundary of supply zones to accormodate
the unforeseen demand increase, until the succeeding project. -

3) Extension.of tertiary, sometimes secondary, mains in the supply
zone in gquestion. High elevation places, such as Pasar Minggu
and Kramat Jati, might require installation of booster pumps
according to the mignitude of demand increase. :

4) Tolerance of water pressure drop in limited area, which may be
requested of the customers therein. :

It is recommendable to monitor continucusly the trend of demand
increase so as to take prompt actiéns to minimize adverse effects of

~ water demand deviation. Meanwhile, as vegards the above -
countermeasures, some capacity surplus and budgetary provisions are
allowed for in the planning. T
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4.6 Service Connections and Water Meters

. The potential requirement of service connections for house
connection, non-domestic connection and public hydrant are projected in
Master Plan., However, as the treatment production will gradually reach
to the required water demand until the year 1990, the service connection
and meter installation will not be attained to the projected reguirement
of connections. Considering the available production against the water
demanq shown in‘Section 2, Tablé 2.3 Water Derand and Total Productién,
and linearly increased the percentage of connection and meter
installations, proposed number of connections is developed. Further the
figures, projected in the above concept, are modified and smooth out the
number of connections projected especially early couple of years ’
considering present FDAM capability of 10,000 connection per year.

The First Phase program irstall the scrvice connections and water
meters scheduled until the year 1990, shown on Tables 4.6 and 4.7.

Table 4,6 Schedule of Service Connéction

DOMESTIC SERVICE CONNECTION NON-DOMESTIC
' PUBLIC SERVICE TOTAL NO. OF .
YEAR  RESIDENTIAL - HYDRANT  CONNECTION CONNECTION INCREMENT
1980 92,177 i; 1,149 i; 18, 360 ;; 111,686 0
1981 . 99,797 1,231 1) 19,079 |y 120,107 8,421
1982 105,119 o/ 1,197 L 20,168 126,474 6,367
1983 111,451 1,417 21,106 133,974 7,500
1984 120,460 1,560 21,980 144,000 10,026
1985 131,720 1,780 23,500 157,000 13,000
1986 150,280 2,060 24,660 177,000 20,000
1087 175,810 2,360 28,810 207,000 30,000
1988 205,830 2,690 32,480 241,000 34,000
1989 237,500 3,030 37,470 278,000 37,000
1990 272,800 . 3,300 41,870 318,000 40,000
1991 309,810 . 3,760 47,430 361,000 43,000
1992 347,470 4,190 54,340 406,000 45,000
1993 187,540 4,620 60,840 453,000 47,000
1594 428,310 5,050 67,640 501,000 48,000
1995 470,830 5,480 74,690 551,000 50,000
2000 691,320 7,950 117,730 817,000 266,000
2005 954,010 15,090 175,900 1,145,000 328,000
Note: 1} Existing Number of Connection
2} " as of May '83
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Table 4.7 Schedule of Meter Installation -

(For New Connection)

METER SIZE 1/2"

METER SIZE o _
.1 172" O om - 16t TOTAL . TOTAL

NUMBER NUWMBER ADDITION  NUMBER  ADDITIONAL

OF ADDYITIONAL  OF REQUIRED  OF REQUIRED
YEAR METER REQUIRED METER METER METER METER

- 1 .
1983 126,095 0 688 0 126, 783" 0
1984 134,800 8,705 160 12 135,500 8,717
1985 147,760 12,960 740 40 148,500 13,000
1986 167,660 19,900 840 100 168, 500 20,000
1987 197,510 © 29,850 390 150 198,500 30,000
1988 231,340 13,830 1,160 170 232,500 34,000
1989 268,150 16,810 1,350 190 269,500 37,000 .
1990 107,950 19,800 1,550 200 309,500 40,000
1991 350,740 42,790 1,760 210 352,500 43,000
1992 395,510 44,770 1,990 230 397,500 45,000
1993 442,280 26,770 2,220 230 444,500 47,000
1994 490,000 47,760 2,460 240 492,500 48,000
1995 539,790 49,750 2,710 250 542,500 50,000
2000 804,460 264,670 4,040 1,330 208,500 266,000
2005 1,130,820 326,360 5,680 1,640 1,136,500 328,000

Note: 1. 8,517 number of connéction

1943 are unmetered and are
f meter. However, almost
house connection and small

)

out of total 135,300 in July
excluded from the total numbers
all these connection are for
cowmmercial connection and is
assumed to be smaller size, 1" or below.

2. Total number of meters are including the existing number
of meters and additionally installed new meters of new
connections. ' '

3. The schedule for installation of total 8,517 meters,
unmetered connectlion (rounded 8,500) is discussed in the
rehabilitation program in the master plan.
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4.7 Public Nydrant

Public hydrants are increased as scheduled in Table 4.6.

In addition to the increase of public hydrant, the existing
hydrant, from which water vendors are exclusively taking water and
selling water, is gradually abolished as proposed in master plan.
Schedule of hydrants for this purpose are presented in Table 4.8.

Table 4.8 Tmprovement Schedule of liydrants Murni

(Hydrant used for Public use through
water vendor)

EXISTING .

AREA NUMBER ‘ Improvement Schedule

KOTAMADYA (auG. 1984} 1985 1986 1987 1988 1989 1222
PUSAT 7 7 10 15 15 15 15
{Central)

TIMUR 6 - - - 2 2 2
{East)

BARAT - a4 9 15 15 - 15 20 20
{West)
. SELATAN 3 - - - - - 3
{Scuth)} :

UTARA 231 i3 40 45 45 45 45
(North). ' :

85

Total 411 _ 27 65 15 11 a2
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4.8 wWork Shop, Meter Test Facility, Storage, Equipment and Tools, and
fotor Vehicles '

4.8.1 Work Shop and Storage Room

For overhauling and repairing equiprent, and carrying out routine
maintenance work, the work shop is proposed to be constructed at Buaran
Plant and storage room. for storing material and spare parts is also
proposed. Machine tools, portable equipwent, tools and work benches are
proposed to be provided and crane facilities are also proposed. Machine
tools proposed are tabulated below.

- Tathe (lathe bed length, about 2.0 m) x 1 set
- Lathe (lathe bed length, about 1.0 m) x 1 set
- Drilling machine (dril)l dismeter, ¢ 40 mm) x 1 seét
- Drilling wmachine (drill diameter, ¢ 20 mm) ¥ 1 set
- sSurface milling machine " % 1 set
- wWelder X 1 set

rFund amount for the purchase of the above machines for work shop
are included in the routine operation and maintenance cost.

A work shop with storage room is proposed to be constructed in the
property at Buarang treatment plant site. Necessary procedure for
purchase of the land property is commenced in year 1984 by Cipta Karya
and PKI Jakarta.

A general layout of the work shop and storage room is shown in
Fig. 4.14.

4.8.2 Meker Test Facllitlies

As proposed in Master Plan, a meter test facility for larger .
peters is installed during the First Phase preogram. The meter test is
installed next to the present meter repair shop as shown in general
layout in Master Plan. A schematic drawing of the Facility is shown in
rig. 4.15. ' ‘

4.8.3 Storage and Stock Yard

Existing storage and stock yard malntained by PDAM are presented
in Section 3.7.6 in Master Plan,

It is proposed to provide stock yard required to store pipe
materials needed for one year replacement work of old distribution
pipelines installed in 1920's as proposed in rehabilitation works of
immediate program 40 km (200 km per 5 years). For extention of secondary
and tertiary pipe lines installed in the First Phase Project, it is
proposed to prepare stock yard needed for also one year installation uork
which is approximately 700 km (2,700 km per 4 years construction pericd)
of #50 through @250 pipelines.
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- The proposed storage yards are estimated based on the manufactures

recommendation on piling in multiple 1} .
. Y
are as follows. p ayer for each pipe diameter, and

For Rehabilitation

2,000 m2 (0.2 ha
For Extension of pipeline )

23,000 w2 (2.3 ha)

*”» as

25,000 m2 (2,5 ha)

- ?losed ?torage, for the valves, accessories etc., with the area of
620 m2 is veguired for the rehabilitation and expansion works stated
above,

The land for the above storages is available in the Buaran
tyeatment plant property provided_undet the immediate project and is
ready to use in the year 1986 after making necessary banking at the site.

4.8.4 Equipments and Tools for Pipe Laying Work

_ Main pipe laying works, transmission and distribution, pipeline
system, ate conducted by contractors selected by the local tendering
procedovre under the responsibility of central government, and those:
pipeline systems are transferred to PDAM after completion of the system,
PDAM is responsible, after receipt of the systems, for operation and
maintenance of the systems.

PDAM conducts the secondary and tertialy pipeline installation
works which are carried out by local contractor under the responsibility
of PDAM. Under the supervision by central office of PDAM, branch office
{Cabang) executes the secondary and tertialy pipelines installation works
as well as necessary maintenance of the pipelines.:

Service connection and meter installation, and maintenance work
are also responsible by PDAM and these works are carried out by Cabang
under the control of central office.

In the year 1984, PDAM established special leakage repair tean ot
the central office under the direct control of president director of PDAM
in order to be able to make guick action for repairing upon receipt
notice on leakage on the system from consumers oY citizen.

According to the information obtained from some Cabangs, because
. of lack of mobil equipments, pipe laying equipments, transportation and
laying works faces difficulties in its implementation as scheduled, and
also it results in below standard installation works of both pipe
laying and service connection works as well as repairing.

Among others, it is strongly recommended to furnish pipe cutter
for largr pipés. say above 4" pipe in nominal, as well as for smaller
pipes in addition to those presently obtained. ¥For service connection,
chisel is used instead of using tapping or drilling machines under
pressure, which caused making unproper tapping and damages on the pipes’
to be connected to sexvice connection.
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In order to improve pipe laying work and service connectiOn_work,
following tools and equipment are purchased. Fund amount for the tools
and eguipments are included in routine operation and maintonance cost.

Tools and Eqguipment for Pipe Laying work

Item Number

A. Pipe Cutters
1. Rotary Cutters for DCIP, CIP, SP

For 5" - 30" pipe 45 NOS
2. Hinged Cutters for DCIP, CIP, SP : .

For 1" - 12" pipe 25 ROS
3. PVCP Cutterx

For 1-7/8" - o" ' 30 NOS

B. Pipe Beveler and Field Lathes
1. PVYCP Beveler with Chain Vises . - 10 NOS

€. Tapping Machine and Drilling Machine ,
1. Tapping Machine for DCIP/CIP : . 20 Nos
2. Dbrilling Machine for PVCP ~ 20 NOS

D. Equipment for Pipe Laying Work

1. Diaphram pump, with suction hose : 10 NGS
2. Road Cutter . - 10 NOS
3. ‘Tamper, Compactor 5 NOS
4. Hand Roller : 1 NO,

E. Equipment for Testing
1. Water Pressure Gauge

Self Recording Type 10 NOS -
2. Water Pressure Gauge o
Faucet Type 10 NOS
F. 7Tools . . o
Pipe Threader, Torque Wrench, Chain Wrench - 1 L.S.
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4;8.5. Motor Vehicles

_ Consfderipg need, ?t present and near future, at cabang {branch)
offices, units, installations, mini-plants, special units and central

office, it is proposed that following nurbers of motor vehicles be
purchased in near future.

Proposed number of motor vehicles

Type of

Motor Vehicle Number . Remarks
Pick=-up 124 3 cars x 6 cabangs =18
3 cars x 6 units- = 18
3 cars x 4 installations = 12
(Pej I, Pej II, Pulogadung Cilandak)
2 cars x 8 mini-plants = 16
3 cars x 3 special units = 9
3 cars x Klender = 3
4 cars % 12 bidangs (Céntral office) = 48
124
Pick-up : 30 2 cars X {6 cabangs + © units) = 24
with hoist 1 car x 4 installations = 4
1 car % {} special unit + Klender) = 2
30
Truck | 18 1 car x (6 csbangs & 6 units
+ 4 installation) _ . =16
1 car x {Pistribution/Meter Section) = 2
18
Truck Crane 2 1 car x (Logistic/Technical _
Equipment) = 2
Mini-Bus 12 1 car ¥ (6 cabang + 6 units)
Tank Rolly 5
Motor bikes 120 20 bikes x 6 cabangs

- Pund amount for the purchase of the above vehicles are included in
the routine operation and maintenance cost.

4 - 49






5. COST ESTIMATE -







5. COST ESTIMATE
5.1 Cost Estimate of the Project

The cost estimate of the project are presented in Table 5.1,
broken down into foreign and local components, The total project cost
including land cost, power receiving cost, administration cost,
enginegring services fee and contingencies amounts to Rp. 366,286 million
or US$365 willion equivalent. Out of which, forelign component awmounts
1Us5187 million and local component amounts Rp.178,470 million. fThe costs
are estimated hased on the rate as of March 1984,

Cost Estimate for all civil works is based on prevailing market
prices of raterials and labours in Jakarta, while for supplies of
materials and plant equipment. are based on the manufacturer's quotations
which are adjusted according to the past bidding prices in Jakarta.

In estimation of the project costs, unit price of materials
imported is broken down into CIF price and local handling and
transportation charges. :

The local currency component includes costs of labour and
materials paid actually in the local currency. Namely, it comprises the
costs for local labours and materials locally manufactuvred or produced,
including handling and local transportation charges for imported
materials and equipment, tax and overhead cost for civil works and
expatriate’s local expenditures.

Tne foreign currency component represents the costs to be paid in
foreign currency such as those of imported materials and equipnent {CIF
price), small sizes of pipe materials locally produced and foreign
currency portion of expatriate services fee.

Physical contingency will be allowed both for the basic cost of
materials and works as the rate of 10 per cent against the basic cost of
each item of works.: :

Price contingency will be allowed for hoth basic cost and physical
contingency for overall period of the project implementation at the rates
for foreiygn and local currency components as follows:

price Escalation Rate (per annum}

1986 and

Currency ' 1984 1985 ' thereafter
Yoreign Component 7.5 7.0 6.0
Local Component 15.0 11,0 7.0

: 'Unif costs have been developed for major items of the works based
. on the upit prices of locally produced materials and labo?rs, and pipe
materials fmported. Détailed cost estimate of each work is presented in

appendix FV-1 together with unit prices.



Table 5.1 Suvmmary of Cost Estimate

Upit: F/C million US$
t.//C million Rupiah
Total Cost
Item F/C L/c
LAND AQUISITION 0 4,146
SUPPLY & CONSTRUCT. o
1) Surpong Intake 2,970 1,780
2) Raw Water 'l‘raljs3 Main 10,210 3,721
3) Buaran t.P {3 m /s} B,749 10,337
4} Lebakbulus T.p (3 m /s) 9,451 8,889
5) T.W. Trans. (LE-DC4) 3,606 1,325
6) T.W. Trans. (BU-DC3) 12,799 3,859
7) Distri. Center-Zone 4 2,084 ) 2,128
8) pistri. Center-Zone 3 3,377 : 5,102
9} bist. Trunk Main "35,643 24,383
{Zone 4 and 5) {15,215} {11,3114)
{Zone 1, 2, 3 and 6) {20,428) (13,269)
10} Dist, Secondary Main 2,375 12,049
{(Zone 4 and 5} { 1,591) {1,313
(Zone 1, 2, 3 and 6) o 784) A 676}
11} Dpist., Tertiary Main - 13,393 14,860
{Zone 4 and 5) { 6,295) { 6,985)
{Zone 1, 2, 3 and 6) ( 7,098) ( 7,875)
12) Zonal Meter : 802 862
(Zone 4 and 5) { 193) { 207)
(Zone 1, 2, 3 and 6) { 609) { . 655)
(TOTAL ITEM 2) 105,450 79,295
POWER RECEIVING '
1} Surpong Intake 0 600
2)  Lebakbulus T.P 0 620
3) Distri. Center-Zone 4 o 400
4) Distri. Center-Zone 3 0 620
{TOTAL TITEM 3) o 2,240
ADMINISTRATION COST O 1,714
ENGINEERING COST ‘
1) Detailed Design : 2,953 : a52
2) Const, Supervision . 4,429 1,427
{TOTAL ITEM 5) 7,382 2,379
TOTAL: ITEM (1 - 5) 112,832 89,774
CONTINGENCIES :
1) Physléa1,310% of 6, ' 11,284 : 8,978
2) Price Contingency © 62,952 -.79,718
{(TOTAL ITEM 7) 74,236 . 88,696
PROJECT COST 187,068 178,470



5.2 Operation and Maintenance Cost

- The cost estimate for major items of operation and maintenance
cost such as personnel, chemical and power costs are presented in Table
5.2, 5.3 and 5.4, respectively. As for other operating expenses, such as
raw water charge, house connection eXpense, maintenance and
administration expensés, they are described in Appendix ¥ VI1-1. The

above costs and expenses are escalatéd every year at the rate of domestic
inflation.

The personnel cost is estimated in each year multiplying unit

price, which are vsed in PDAM's 1984/85 budget, by the number of staff .
estimated in Chapter 8 of this report,

- The cherical cost is estimated in each year multiplying unit cost
per production by average annual production. The unit cost of each major
plant is estimated based on the current unit prices of chemicals used by
PDAM and those proposed average dosage rates. As for the mipi-plants and
Ciburial Spring, the current unit costs per production are applied.

The power cost is estimated in each year also multiplying unit
cost per production by averade annual production or distribution. The
unit cost £or each treatmwent plant and the distribution center is
obtained based on the unit power cost charged by PLN and power
consumption of each facility. As for the existing treatment plants,
mini-plants and booster pumping station, the current unit costs for per
production or distribution for the above are applied,

As for the production of each facility, it is projected based on
the potential demand of each zone and year which is adjusted by the ratio
of planned number of service connections and those of potential number
to meet the potential demand.



Year

1984

1985

1986

1587

1988

1989

1990

1991

1992

1993

1995

Table 5.2 FPersonnel Cost

Unit Cost Personnel
{M Rp/year)

Note:

2,158 2,025
2,134
2,298
2,587
2,796
3,081
3,356
3,682
3,901
4,120
4,462

4,720

Escalation

Factor

1,00

1.1%

1.36

1.45

Personnel
Cost
{4 Rp/year)
4,370
.5,111
5,890
7,091
.8,203
9,674
13,276
13,237
15,003
16;953
19,651

22,241

Unit cost of personnel is estimated applying total
personnel cost dividing by total number of personnel
which are used in 1984/85 PDAM's budget.

Bp.4,595 million/2129 personnel
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6. IMPLEMENTATION OF PROJECT

Tge First Phase of Second Stage Project is planned for meeting the
water demand 'in the year 1990 by the two treatment rlants to be
established at west and east sides of the City. At least therefore

Lebakbulus Plant, west sade, should be completed and cover the newly
developed service area in 1990,

‘ Consideting the said status, the construction schedule of the
Project should be prepared, In this Chapter, the implementation 6f the
Project is described covering circumstances of construction materials
locally available and local contractors for civil works, construction and
procurement methods, land acquisition program, construction schedule and
implementation schedule for whole prOJects inclusive of the immediate
program, :

6.1 Constructien Materials and Labor Force
“ In view of current rush of high building construction in Jakarta,
most of materials needed for construction of treatment plants and

distribution centers will be available locally. Major local materials
are shown on Table 6.1, ‘ '

Table 6.1 Local Materials and Products

Itens Description
Construction 1) Cement : portland:cement, ready mixed concrete
Materials 2) Aggregate : sand and gravel for concrete

3) Porm work : teak woods, plywoed

4} scaffolding : pipe frawe

5) Steel : rounded bar (g6 - ¢32), deformed bar
(D10 ~. D36}, equilateral angle steel, I-steel,
channel steel, steel pipe pile etc,

&) Paint : water paint, oil paint, epoxy paint

7) Cable and lighting apparatuses,

Pipe materials 1) Steel pipe : $100 - $2,000 (spiral type}

: - coating : coal tar enamel coating, epoxy and
asphalt felt wrapping, polyvinyl tape system,
and epoxy coating :

- lining : coal tar enamel lining, cement mortar
: 1ihing and bitumen linlng
2) Asbestos cement pipe : #80 ~ g600
-~ Fittings : cast irOn, bitumen coating and cement
mortar lining {(Australian Standard)
3) PVC pzpe {bell end and rubber gasket joint} :
g75 - #300
- Fittings : bend, tees, veducer, flange socket,
double socket ete.
4} Galvanized iron pipe (GIP) : #1/2" - 6"
- Fittings : elbow, tee, plug, socket, nipple ete.




Besides, enough manpower for construction works is also available,
At present sort of laborer covers navvy, stonemason, carpenter,
reinforcement worker, painting workex, pipelaying worker, asphalt worker,
electricity worker and foreman. However, only a few skilled laborers are
available, so that supervising by inspector or swperintendent will be
necessary for the execution of construetions works and installation of

the eguipinent.

6.2 Construction Ability of Local Contractor.

In principle, general contractors and suppliers who intend to
undertake the construction works and supply of construction materials and
equipment relative to the public works, are to register their
qualification to the Government Agenciés concerned. The registration of
general contractors is classfied into eleven (11) construction fields
such as building, pipelaying and water supply facilities, roads, bridges,
field-preparation for the settlement of transmigrations, reservoirs,
irrigation, rivers, swamps, flood-gates, and well drillings. The
qualification is also classfied into five {5) classes in accordance with
the ability of contractors taking into account holding numbers of
equiprent for construction such as dewalering pump, concrete mixer,
rammer, vibrator, truck and other heavy machinary, and qualified
engincers, and past experience. The registration is to be renewed every
year. -

Present status of the registration of contractors and suppliers
connected with the water supply project is shown below:

Table 6.2 Registration of Contractors and Suppliers
More than More than Rp.100 : R.100 Less than

Contractoxs 1/ Rp.500 Rp. 500 tp Bp. 500 to Rp. 500 Rp. 100
Classification {A1) (a2) {B1) - (B2) -{c)
- Building/

Structure 1 - -2 6 31
- Pipelaying :

works - 1 2 3 18
- Bridges 2 - 1 5 2’8
- Reservoirs 1 - 2 2 °



Table 6-2 {Cont*d)

o | Cver Rp. 100 Rp. 10 Rp. 3 Less than
Suppliers 2/ Rp. 100 to Rp.200 to Rp 100 to Rp. 10 Rp. 3
Classifications ) {(8) {cy) {c2) (C3.)

- Construction
materials 23 ' 17 €0 22 17
{pipes, steels, cables etc)
- Constiruction
equipment 34 18 48 34 11
{Heavy equipment, compressor, generator etc) '
(Unit : Rp. million for contract amount)
Note 3 Al with big volume and high techhiéal requirements

A2 with big colume and moderate technical requircments
Al with moderate volume and high technical requirements
B2 with moderate volume and moderate technical requirement

1/ total registered contractors of 46
2/ total registered supplier of 319

Only a few contractors registered have heavy construction
machinery. Most of contractors have no construction machinery so that
they lease machinery by hourly basis for the construction period.
Currently, lease companies have been ¢stablished and handle heavy
construction machinery such as bulldozer, excavator, dump-truck, diesel
pile hawmer, shovel loader, road-roller, asphalt sprayer, asphalt
finisher, grader etc. :

There are not so many contractors experienced in water~-tight
structures of waterworks, although most local contractors are
sufficiently experienced in the usual structures. Considering such
capability of the local contractors, it is desirable that construction of
the plant facilities should be undertaken under joint venture of local
contractors and foreign experienced contractors, to secure the desired
workmanship of structure and speedy execution.

6.3 Construction and Procurement Methods

As regards water supply of Jakarta, division of functions and
responsibilities for construction so far practiced is that Cipta Xarya
undertakés all construction works including procurement Qf equipment and
matérials,-and PDAM, DKI operates and maintains the completed facilities
being handed over from Cipta Karya. &as has been proved from the
experience, this arrangement is considered appropriate from the viewpoint
of financing and engineering.



Further, regarding nethods of construction of projects, the widely
accepted practice, namely, procurement of equipment and materials through
international competitive bidding and ¢ivil works by local competitive
tendering, has been followed. The above arrangement of functions and
responsibilities and methods of implementation will be basically

applicable to the present project.

Following the above basic consideration, the procedures for the
construction of the First Phase Project includinq the Immediate Project
are worked out and described belew together with some recowmendations
deemed necessary for smpooth execution of the projects. :

‘The equxpment and materials necessary for treatment plant and
transmission and distribution systems are procured by the open
international competitive bidding procedure in accordance with the
guideline on procurement procedure of bilateral/multilateral lending
agencies under the responsibility of Logistic Division of DWS.

The civil works of plant facilities and pipe-laying works are
conducted by the local contractors selected by the local tendering
procedures under the responsibility of Construction Division of DWS. The
Installation of plant equipment is conducted by the local contractors
under the contract of the suppliers. Both construction and installation
works are superintended by the responsibility of Project Manager of
Jakarta Water Supply Projec Office, under the dlrection of the
Construction Division of DWS.

The procedure for construction methods for the Improvement
Project, Immediate Project and First Phase of Second Stage PrO]GCt w111

be considered as follows:
1) International Tendering

The procurement of plant eguipment and pipe materials is to be
made by the open international competitive bidding procedures in
accordance with the guideline of thé lending agency. Grouping of
the plant eugipment and pipe materials for said tendering wil he

made as follows:
a. Plant equipment

- screen for the water inteke

- pumps, motors ang appurtenances

- sludge removal eguipment for sedimentation basins,
filter equipment

- chemical feeding equipment, and

- electrical facilities including power substation, and
instrumentation

b. Pipes, fittings, valves, gates, jointing materials and flow
meters for the plant facilities and transmission pipeline.

c. Pipes, fittings, valves and join(ing'materials for distribution
pipelines, flow meters at distribution centers.



6.4

The procedure of tendering i i i !
_ g is described in Chapt 8 -
Implementation Schedule. e

2) Local Tendering

The ?ontractors are required to register at the Government and
chbtain the license for business. - After registration, the -
contra?tors are ranked by the Goverpwent according to their
q?glifzcation on the basis of the evaluation of the capital of the
firm, number of qualified engineer, annual ¢ontract amounts
undertaken and past experience.

Grouping of the civil works for tendering of the system for the
registered contractor is to be as follows :

a. Civil works of intake and treatment plant facilities for Buaran
system,

b, Civil works of intake and treatment facilities for thé Cisadane
system,

c. Pipe-laying works of transmission pipeline for the Buaran
system.

d. Pipe-laying works of transmission pipelines of raw water and
clear water for the Cisadane system.

e. Civil works of distribution centers including clear water
storage reservoir and pump house,

f. Pipe-laying works of distribution pipelines.
g. Pipe bridge works including abutment and pipes
h. Pipe driving works of rcad crossing.

The tendering for the above mentioned works will be in accorxdance
with the local tendering procedures of the execauting agency.

Construction Schedule of the First Phase of Second Stage Project

The construction schedule of each construction work on the First

Phase of Second Stage Project is presented on Table 6.3 Construction
Schedule. The schedule is prepared by splitting into several groups the
whole construction works of intake pump station, treatment plant,
distribution center and transmission and distribution pipelines, and
also considering the capability of contractors. Fach construction work

ig briefed as follows:

1) Land Acquisition

As shown in later section, Lond Acquisition Program, the land
for thé proposed treatment plant and distribution center sites is
scheduled to be purchased in 1986 and for the raw water
transmission pipeline route in 1987. .
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2) betailed Design Engineering

_ After conclusion of the loan neqgotiation, the detailed design
engineering is conducted by the selected consultants in 1986 with
fifteen {15) months period.

3) Cisadane System

The Cisadane system is scheduled to be completed in 1990,
Accordingly, the tendering on civil works of intake, treatment
plant and distribution center, and procurement of equipment and
pipe materials are to start after completion of the detailed
design engineering upon approval of the agencies concérned. The
pipelaying works for raw water transmission are to be commenced
after delivery of pipe materials,

4) W1 System

The WIC system is scheduled to start in 1988 and be cowpleted
in middle of 19921 depending on the schedule of procurement and
installation of the clear water transmission main. Considering
this schedule, the procurement of transmission pipe materials is
to start on same period as the Cisadane System in 1987.

5) Distributibn Trunk Main

Installation of distribution mains precedes for Zones 4 and
5, western and south-western areas, for Cisadane system.
Procurement of pipe materials is to be commenced with tender
calling in 1987, and they are to be installed groupad in some
packages and the last installation is scheduled to be completed
wmostly in 1991,

) At present, Zone 3, northern area, is covered with the
existing distribution mains. The distribution mains in this Zone
are lenger length and bigger diameter than other Zones.
Considering to require long peried for manufacturing and
delivering of pipe materials, procurément of pipe waterials is
scheduled to be commenced on same period as Zones 4 ang 5, and the
last installation be completed in 1592,

Zones 1 and 2 sre supplied by the existing Plants of
Pejompongau and Pulogadung and covered with the existing
distribution mains. Then, the new mains augmenled are scheduled
to be installed in 1991 through 1992,

Zone 6 is supplied by Buaran Plant and covered by the
existing distribution mains. -Furthermore, secOndary and tertiary
mains are to he installed for strengthening the’ distribution-
network by the secondary and tertiary mains for full utilization
of available production capacity.



6) Secondary and Tertiary Mains

Installation of secondary and tertiary mains is done for
Zones 4 and 5 in preference to the other zones and the procurement
of pipe materials is to start on tender calling in 1988 so as to
commence the installation in 1990. The mains are scheduled to be
procured every year and installed up to the year 1993,

7} Zonal Meter

As the reter is equipped on secondary main grid branched from
trunk main, the procurement and installation are done according fo
the schedule of secondary wain.

8} Pover Receiving
The power receiving work is scheduled to be completed one

year before the test operations of the treatment plant and
distribution center.
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Construction Schedule (Cont?d)

Items

Year

1935

1986 | 1987 1988 | 1989 1990 | 1931 1332

13)

41

i5)

L]
L7
L8)

L9)

10} Treated Water Transmission

- Maia (Buaran Plant - Distrj-

bution Center, Zone 33

Zones 1 and 2

Zone 6

11} DBistribution Center, Zone 3

$12) Bistribution Trunk Mains

'SECONDARY/TERTIARY MAINS

Distribution Secondary Main

Distribution Tertiary Main

Zonal Meter
POWER RECEIVING
serpong Intake

Lebakbulus Plant

Distribution Center, Zone 4

pDistributicd Center, Zone 3

RS

]
[EEeEa o B
-

By e o

PSRN T R

Legend .

(C} : Construction and/for
pipelaying works
(P} : Procurement of pipe.

materials

(E} :+ Procurement of mechan_ical

equipment

{EL) : Procurcment of elect-
rical equiprent

T/A : hAdvertisemeat, Tndering, Evaluation
. and Approval
¢ 1 cCoastruction and/or pipelaying works
M ¢ manufacturing :
s 1+ shipping, Handling, Local transportation
1 ; Installation of equipment
TR 3 Test run



6.5 Land Acquisition Program

The land required for treatment plants and distributjop‘centers is
scheduled to be purchased in 1986 for topographical survey and soil
investigation on foundation of the facilities at the stage of detailed

design.

The land, with 10 m wide, for the transmission main route from
Serpong raw water pump station to Lebakbulus treatment plant is to be
purchased in 1987 as access road for transporting and installing pipes
and in future, the road is utilized as conjunction road between the plant
and intake station., Selection of the route, therefore, should be carried
out in accordance with future road planning of the Central and Local
Government. Axeas and locations of the land to be purchased and their
present circumstances are described below:

Facilities  Area Loéation Circumstances
{ha)
Serpong 1.12 Serpon area, right Paddy field
Intake rank of the
Cisadane River
Lebakbulus 6.61 Kec. Kebayoran Lama Uncultivated land, surround-
Plant Kel. Pondok Pinang ing area is currently being
developed as hoising area
Buaran 12.80 Southern area of Paddy field and uncultivated
Plant Buaran Plant to be land
constructed vnder
the Immediate
Project
Distribution 2.04 Kec. Kebon Juruk Uncultivated land, surrowvnd-
Center (2Z-4) Kel. Jogle ing area is uncultivated
land and paddy field
bBistribution 3.51 Kec, Cilincing Unoccupied ground, bondeé'
Center (2-3) Kel. sukapura warehouses are located
western side adjacent to
the land,
Raw Water 9,2 Length: 9.2 knm Uncultivated land and paddy
Transmission Width 10 m field {utilization as
Pipeline conjunction road between

6 - 10
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6.6 Implementation Program

6.6.1 General

) with?ut a well-coordinated implementation of all the projects
which are aimed to complete by the year 1990, the objective of iwmediate
and the First Phase Project will bardly ke attained. Those proiects are
complementary to each other. From this consideration, a comprehensive
implementation schedule including all the projects are worked out, as
shown on Table 6.4,

Meanwhile, although the present First Stage Project has been ’
delayed by a few years for some unexpected reasons, this proposed
schedule has not allowed for such delay. It is hoped and natvrally
assumed that no delay will occur with the proposed project.,

6.6.2 Schedule of Each Project

Individual schedules of the projects as shown on the Table are
briefed below.

(1} Improvement of Pejompongan Plants

Toprovement works of both Plants are in progress at the stage of
this feasibility study., The work of Plant II will be completed
within 1984, and the work of Plant I by 1987,

{2) Rehabilitation Works and Leakage Abatement

Replacement of deteriorated pipelines and leakage abatement will
be ¢arried out as routine work under the genéral budget of PDAM,
and installation of meters to the unmetered connections and
defective meters will be carried out similarly. The schedule
shows five year plan as the immediate period,

{3) Extension Project of Secondary and Tertiary Mains

The installation of secondary and tertiary mains necessary for the
full utilization of water productions for Pulogadung and Buarau
Plants will be conducted as the project separated from the Flirst
Phase extension project. The project is s¢heduled to be completed

in 1939.
(4) short Term Improvement
Reinfbrcement of chLorination facilities will be implemented as

scheduled on the Table, and it is desired this work be carried out
earlier than scheduled 1f funding available.
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{5) Immediate Project

The Project has been dicided to be financed by OECF., After _
conclusion of the Loan Agreement, the schedunle will proceed as

follows:

- Selection of Consultants _ 5 months
- Detailed design ' 8 months

- Tendering of procurement of equipment
and pipe materials and civil works of
treatment plant including approval of
tender documents by lending agency 4 months

- Bid evaluation, award of contract and
approval of contract 5 months

- Procurement of plant equipmwent and pipe
materials including L/C opening pericd 13 wonths

- Construction of treatment plant,
installation of plant equipment,
pipe-laying works, including local
tendering of pipe-laying works, and _
test run 30 months

{6} First Phase of Second Staqe Project

Appraisal of the project and loan negot:at1on and approval are
scheduled in second and third quarters of 1985 for the external
resources, and it is expected to conclude the lcan agreement
around November 1985. The detailed design engineéring is
scheduled as simvltaneous execution of the wateér supply systems of
Cisadane and WTC. Tendering of the procurement and civil works
for the WIC system will be done six months behind the Cisadane
system. The schedule will proceed as fOllOWS

- Selection of consultants -+ 6 months
- Petailed design 15 menths

- Tendering of procurement of plant
equiprment and pipe materials and civil
works of treatmént plants including
approval of tender documents by
lending agency ' 6 wonths

- Bids evaluation, award of contract ang
approval of contract 5 months

- Procurement of plant equipment and

pipe materials including 1L/C opening
period 22 to 40 months

6 - 12



Construction of treatment plants,
installation of plant equipment
and test run. 36 months

Pipefl?ying works, including local
tendering of pipe-laying works 40 months

6.6.3 Brief Explanation of Major Procedure
Each step of the schedule is described below:

(1} Detail Design Engincering

The detailed design engineering will be carried out by the
selected Conmsvltants for the Projects of Immediate and First
P?ase, respectively. The designs of the structures and pipelines
w111dbe made based on the preliminary designs described in the
feasibility study report, and specificationS'énd tender documents
be ?repared in such detail that suppliers and contractors can
est{mate properly the costs for supplies of materials and
equiptment, of construction works, and execute the work as aimed in
the desiaqn.

(2) Tender Procedure .

?rocurement of materials and equipment will be made, ir principle,
in accordance with the international competitive bidding basis,
- ahd civil works will be carried out by the local competitive
_bidding basis. The procedure of tendering will be generally
{1) prequalification of the prospective bidders for civil.vworks,
where required, (2) tender announcement in accordance with thé
. guidelines of the lending agency, (3) bidding, {4) evaluation of
the received tenders, (5) neqotiations with a lowest evaluated
tenderer, and finally (6) awards of contracts. During these
. series of proceedings, approvals, as required, of the lending
agency shall be obtained.

{3 Bid Evaluation

Fvaluation of the bids shall be made mainly on three aspects,
namely, compliance with administrative regquirements, technicail
standards and bid prices. Regarding the administrative
requirements, the tender must meet the requirements set forth in
the general conditions in the tender documents and instruction teo
the tenderers, Materials, equipment and works offered by the
tenderers must weet the specified requirements. Finally, with
regard to the bid price of tender, all unit prices, calculations
and totals will be checked with their appropriateness.
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{4} Monitoring of the Préoject

Monitoring of activitiés and performances of contractors is
essential to ensure satisfactory completion of the project. Major
items to be monitored are as follows:

a. Procurement of Materials and Equipment

- Manufacturing and shipping schedules of materials and
equiprnent to be procured. '

- Delivery and installation of materials and equipment at
sites.

- Test operation.
b. Construction of Civil wWork

- bates of commeéncement and completion of the-whole

contractual work, and construction schedules of each
facility. : -

- - Schedules for provision of laborers, machinery and
equipment and materials to be used.

- Performance of contractors and workmanships of the works.
6.6.4 FRecommendation of Project Implementation

Ongoing extension project for the Jakarta Water Supply System has
been delayed due to some unexpectéed reasons and it is expected to be
cempleted by the year 1987. The delay produces an efféct on -
concentrating the improvewment project and system expansion project to
cope with the water demand increase. Accordingly, no delay should be
allowed of the proposed projects.

Prior to the completion of the extension project of First Phase
Stage II, it is an essential requirement to accomplish the rehabilitation
and improvement works planned as the Immediate Program and the ongoing
project of Stage I, since distribution pipelines of the said two projects
are basically to distribute the produced water by the First Phase-Stage
IT project. To meet the above requirement and also to utilize fully the

existing productions, the following are recommended:

(1} Completing the First Stage Project, in progress, by 1948 as
scheduled because the distribution mains to be installed by the
Project must receive water from the Buaran Plant at the
beginning of 1989, ' : :

{2} Commencing the leakage abatement study in 1986, including site
investigation of the existing distribution pipelines to be
rehabilitated, engaging the consultants with five years period.

(3) Replacing of 0ld and defective meters and installing new meters

¢n unmetered service connections starting from 1985 providing
yearly program for implementation immediately.
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(4}

(5)

Repl?cing old distxibution pipelines laid in 1920's and related
Service connections starting from 1986. Rehabilitation may be
necessary to continue on pipelines installed in 1950's after

1990 as_routine wWOrks on the basis of the actwal resulte of
vater loss reduction.

Installing distribution pipelines for secondary and tertiary
mains procured under the First Stage Project as scheduled and
planning further extension works of the said pipes for full

‘utilization of the available water production before the

(6)

(7)

Installing the chlorination equipment in the existing treatment

completion of the above works.

*

plants as early as possible for strengthening chlorination and
exécuting the construction of pre-chlorination system for
Pejompongan plant at the same time of instaliation for raw water

transmission pipeline.

" Selecting consultants'urgently for detailed design engineering

of Immediate Project to complete the Project as scheduled.

Especially, the future projects concerned the expansion and
improvement are to be executed by the agencies interrelated with the
Jdakarta Water Supply System, such as the system expansion by Cipta Karya,
the raw water source development projeéct by DGWRD/POJ and rehabilitation
and iﬁprcvement projects by PDAM, In order to make an attempt for smooth
implementation as scheduled, the following are recommended:

(1)

(2)

(3)

Establishing a special group of experts to supervise ang _
control all relevant projects to be iwplemented by different
agencies, .

Preparing and giving a guideline difining direction and scope
of works, approach etc to the consultants of each project, and

Providing PDAM Jaya with a consultants for coordination and
management for expansion of all its business operation and
projects.

6 - 15



Butisauibud wbisap panoRg 10/Q

WO 4ONIIBUGD

‘5

duny 188y Yyl

IP0IUDD JO PIDMD DUD UOIDNIDAR S Sy 3

woewdinbl o voltonesu T

“Buapualt L

Apnus  £4111Qrsead 1S/d

L RON

L1

L

‘SunuhsueD JO UDDNS IS

ol -

*

!

r

Rioanog DuUD INRWRINIOLY ‘¢

v

111949

Dujsepuey PuD 9/Q.°2

<

UOLOODEN DO Pud S/4 )

100[0id  MIDIDIW]

AT ewdunodid

wOBUIIOINYD 30 Dueyibuens 2

NG,

$uold

nebuodwolad Ut WeISAS UOHDUTIOID«8dg ")

120[04d WAWSAGIGWT WIRL HIOUS

L

_
e _M ey

SUtDW AdDpiael ‘2

SUION .bovcooam *t

b e wain3ald

sadig UOHNRLSIG JO RloNg uorsuax3

HOdeN puy UOHINSY W0eT "9

Duruiosl ‘g

Apnig jusweIoqY 0DDR087 b

SUSHHAUUGD VARG 3O wawesoiday ¢

$I2101 SA1IDROQ 10 suRMADDIdeY *2

-
T

Csedld uOIINGlALSIQ T}

WOIDGY oB0NDT /MIOM, UOIID1I]1qOoYRN

—

v P3QUd|  [cRsolqy

|
|
|
|

1 MDig uDBUOIWDIRG SO SUIWIADIGWT

viglell|v|g|2

9 |
0
N

v[g[2]!

HBEIEEEE

IEER

HEE

o

-—

BHE

€661 | 266!

1661

0661

6861 886 |

9861

s86!

vesl

SW3L]

(1) =—=3TN03HOS NOILVLANIWI WL (v) %" 9 S1Q0L

16

6 -



SyI0Mm DuikDladid UOLINGIIISIQ -

UnY ISIL PUD USIIONIISUDD w

ABALRQ PUD  IUSWSINIOLIY ~

CwsAS oM v

“Sndom DUIADISGIE VOIINQ 4G —
UNY IS3) PUD US| IDNIISUGY =

I~ 1 111

AJAALIRQ PUD JUIWRINDOIG =

WalSAS SuDPOSID 'S |

|
h e o Sulapuar puce QsQ "2l
‘ uoIIDLOBAN UDGT PUD S/2 ')
123[0ig SBDIS PUCIS O ISDUS S|
ol LT B uny 4saL /5%oM -Bulkotadid S uoioniisuod b
g2 lvig2]i{v|e2|t Vi€ 2| pigi2|I|v]elz]I]v|g|2] b2 |v]e2]i]pig2 SWILi
€661 €661 1661 | 0661 | 686! 2861 2861 | 9861 S8&1 | +86 | . _

(ZT=TTN0S05 NOLVINIWTIOWT (8)4°9 31q0L

6 - 17






7. FINANCIAL AND Ec'o‘NdMIc 'Aﬁml.iéis







1. FINANCIAL AND ECONGMIC ANALYSIS

} .Theian?lyses of this chapter have proved the financial and
econ?m}c.uzabxllty of the proposed 6.0 m3/sec expansion project. The
sen$1?1V}ty analysis has showed that cash shortage in the PDAM's funds
flow is not foreseen even if risks in realizing the projected revenues
were considered to a ceértain extent. Nevertheless, it is suggested that

PDAM be precautions in determining a tariff level and designing a tariff
structure.

7.1 Financial Projections
The projection of the future financial positions based on the

assumptions indicated below shows that PDAM will be able to meet the
debt-service obligations of the proposed 6.0 m3/sec, expansion project.

Hajor Assumptions (For details, see APPENDIX FVII-1)}

1) Average Tariff

(Unit: Rp./m3)}
Year 1983 1984 1985 1986 1987 1988 1989

Tariff: Real - 252 Y 219 218" 227 235 243 253

Nominal 252 Y 252 27¢ 310 334 3al 423

Average Annval
: . o ' Increase (%)
1990 1991 1992 1993 1994 1995 1993/1983 1983~-1923

262 271 2B1 292 - 292 202 1,159 1.5

469 520 577 @ 641 685 733 2.%44 9.8

‘Note: 1/ Average tariff after tariff revision in May 1983,
-2} Financing Conditions for the Prppdsed Project

Thirty-year repayment period inciuding 6-year grace peried at
11 percent interest rate. MHere, following the arrangement of
the past loans, interests during construction are not charged,
Under this condition, the debt-service for about 47 percent of
the total project investmwent is scheduled to start in 1992, 33
percent in 1993, and 20 percent in 1994,

3) Accounted-for Water

Twenty percent improvement from 47 percent in 1983 to 67 percent
in 1995,



4) Raw Water Charge to Jatilhul Authority

Year Raw Water Charge
1984-1987 Rp. 10/m3
1988- : Rp. 15/m3

{1984 constant price)
5) Tax .

To be paid from 1984 according to the goVernmenf regulaticn.
6) Contribution to DKI Budget

To be paid acéordinq to the existiﬁg'requlatiOns.
7} Equity from DKI

Not considered with the reason that the projection should be
conservative and that the level of eguity réceipt should be
determined taking account of the result of the projection
without equity.

8) Connection Charges

The present rate be gradvally reduced so that'ﬁhe charQe will
be egnal to the actual cost of connecticon in 1995,

Even under the assumptions taken for making the projection conser-
vative, i.e., 5}, 7), and 8), the rate of return after tax on the average
net plant in operation between 1991 and 1995 is in the reasonable range
of 5-10 percent on a historic cost basis and 3-6 pércent on a revalued
cost basis. bDuring the same period, no drawing-down of cash at hand is
observed. The debt/debt & equity ratio reaches a peak of 66 percent in
1991. Yet, the ratio is soon reduced to 51 percent in 1995, With these.
fiqures, summarized in Table 7-1, it can beé concluded that there will be
no serious problems for repayrent of loans after 19921 under the assuwmed
tariff schedule, (For detailed financial statements, see Appendix
FVv1i-1).

On the other hand, the pfo;ection shews that some additional
finance of R, 13.3 billion will he necessary between 1985 and 1988 for
not drawing down cash at hand, However, since a magnitude of the cash
shortage is not significantly large, it will not be difficult to obtain
necessary funds by either one or combination of the followirgs:

1} Ground water charges (Local GOvetnmeﬁt;Equity)

2) Exemption of contribution to DKI'bhdgét ‘

3} Exemption of tax

4) Outside horrowing
1t should be noticed in Table 7 2 that the sum of tax and DKI

contributions between 1984 and 1990 will amount to a fairly large amount
of 31 billion, However, even if all the necessary funds are financed by
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outside borrowing, its debt-service will not seriously change the _
conclusion in the preceding paragraph since, assuming the same financing
condition as that of the expansion project, the maximum amount of yearly

debt-service will be only Rp.2 billion.

Table 7-2 Financing Plan

{Unit : Rp. million)

1984 - 90 1993 - 95
Amount Percent Amount Percent
Sources
Internal Cash Generation 157,567 30.6 502,209 81.0
ist Phase/2nd Stag 248,105 48,2 118,181 19.0
Others . 109,014 21,2 - -
Total Borrowings 357,119 69.4 118,181 19.0
Total Source 514,686 100.0 620,390 100,0
Requirements
1st Stage 71,878 14,0 - -
Immediate 37,136 7.2 : - -
lst Phase/2nd Stage 248,105 48,2 118,181 12.0
Behsbilitation/Pipe FExtension 49,501 9.6 12,188 2.0
Routine Construction 23,083 4.4 18,811 3.0
Total Investment 429,703 83,4 149,180 24,0
1st Phase/znd Stage - - 175,050 28.3
Others 43,504 8.5 74,471 12.0
Total Debt Service 43,504 8.5 249,521  40.3
Working Capital ' 18,044 3.5 37,857 6.1
Tax 17,547 . 3.4 34,419 5.5
Contribution to DXI 13,682 2.7 106,681 17,2
Increase in Cash ~ 7,794 - 1,5 42,732 6.9
(Finance Required) {7,794) {1.5) {-) (-)
Total Requirements 514,686  100.0 620,390  100.0

Note: The amount of "Finance Required (Rp.7.8 billion)® is
different from that quoted in the text (Rp.13.3 billion) since
there is cash surplus of Rp.5.5 billion between 1984-90,
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