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PREFACE

In response to the request 6f the Government of the Republic of Indonesia,
the Japanese Government decided to conduct a survey on the Jakarta Water
Supply Development Project and entrusted the survey to the Japan International
Cooperation Agency(JICA). JICA sent to Indonesia a survey team headed by
Mr. Fujio Ooyama, Nihon Suido Consultants Co., Ltd. from 20th June 1983 to
20th March 1984 and from 18th June 1984 to 3lst AUgust_i934. The team
conducted the survey under the Guidance of the Work Coﬁmittee Chaired by
Mr. Kazumo Matsuo, former Chief of the Kanamachi Purification Administration

Oftice, Bureau of Water Works, Tokyo Metropolitan Government.

The team exehanged views on the pro;ect with the officials concerned of
the Government of Indonesia and conducted a field survey in the Jobotabek
Metropolitan area and the City of Jakarta. After the team returned to Japan,

_ further studies were made and the present'xeport has been prepared.

I hope that this report will sexve for the development of the Project

and contribute to the promotion of frendly relations between our two countries.

I wish to express my deep appreciation to the officials concerned of

the Government of Indonesia for their close cooperation extended to the team.

March, 1985

__; A@J;fﬂé e

Keisuke Arita
President

 Japan International Cooperation Agency
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':_'Served populati

. EXECUTIVE SUMMARY -

-u'1;'= ; BACKGROUND OF THE PROJECT

p The City‘of ﬂakatta is g6 of the bigqest and most rapidly
,developing capital cities iniéouth Bast Asia, having a-total population
of 7 millions. @1 e 5n has grown:large; the présently ' -
. ‘than- 30 % of the’ total populétién.-
- The existing wateyr sopply. system: cove -barely 44:% of the’ Fetropolitan s
. area, - Besides, the futuré growth of poPulation is anticipated to be vety:
fast and exceed 10 milliﬁns 4a. uﬁd "15996. A

ccounts fo[‘

On the other hand, the cuttent supply cbnd:txons are fat from

satisfactory, notidenying that the worst conditions 1n the past haVe been -

: _fzrirst Stage Project, and to. 36 3 m3/sec by the end of Thlrd Stage- T0t317
i ;requir ments by _005_15 shown on Table 1.‘1-, S :




Salient technical féa{ureS'Of-the'lonQ”term plan are that 1)
putting a greatest emphasis on reliability and'COntinuitj'of;watet_supply
even in emergency, a new water source on the west side of the City is -

proposed-in addition to the east
another éwphasis is placed on ful _ ¢ e
treatment plants, in parallel with extension works,
inefficient use of the already laid-out ca

sources.

the fullest use of the systen, such works as rehabilitation of
distribution pipelines for leakage reduction and éxtension of

For the tnew source, the Cisadane

side water source hitherto used, and 2) -
lést use of the existing capacity of the
50 as to rectify the
pita)l and developed water.

i River will be tapped, snd for.

secondary

and tertiary mains for full utilization of available water production,
etc are planned in the earlier stage of the project implementation.

Table 1 Projected water Pemand for The City of Jakarta.

1985

1995

2000

2005

Descriptibn 1990
Total Population - R c D
(000} A. ' 7,630 8,873 9,950 11,005 12,600 -
Population in Served o
Area (000) B. 5,372 6,538 8,002 9,092 10,496
served Population: Lo -
(000) C. R 4,419 5,357 6,523 1,497 . 8,784
Service Ratio (%) C/B 82 82 81 82 a4
(%) C/A .58 60 66 63 12
Water Requirement {000 w3/s) SRS o - o
Domestic Connections 313.7 477.1 698.5 923.4 . 1,204.7
Public Standpipes . - 83.1 - 88.2 92,3 90,8 S L80.6
Hon domestic Connections 102,.2 .261.2 381.9 . :536.8 .. 745.3
Total (Average Demand}  589.0 826.5  1,172,7 1,551.0 2,040.6
{l/sec} (6,800) (2,600) (13,600) {18,000} _-(23,500)
Day Max. Demand (1/sec) 15,400 18,300 23,300 29,100 - 36,200
{Average x 1.15) o ey
Unaccounted—for Water o _ :
Ratio (&) - 49 0 33 29 25
Water Production Required _ o S
{1/sec) 15,400 18,600 23,300 ~ 29,300 36,300
Water Production to be T RS o
Expanded (1/sec) 7,800 11,000%* . 5,000 © 6,000 - . 7,000
Note: * Total water productiocn in 1985 before completion

~ of Pulogadung Plant of 3 m3/sec.’
** Including water production for Immedia

te Project.



- Water Sovice
The water sbﬁfces proposed for the long term plan are as follows:
1} For water demand up to 1990

-~ WIC enlargement . 5.3 m3/sec Under detail design

- Cisadane River 3.2 md/sec  Presently available

2) For water demanﬂ up to.1995

R [ . 5.3 mI/sec Under planning
3) For water deémand up to 2005 : o
-~ Cisadapne River 10.7 m3/sec Under study

- PG . . 3,2 m3/sec Undér planning

Construction Cost

' The estimated costs of 1mp1ement1ng the Master ‘Plan to the year
: 2005 are summarized in Table 2.

Table-2 Total Costs of Water Supply System
: - "For the City of Jakarta

Rehabilita- Iﬁheaiate " First Phase Second Phase Third Stage
tion and . Project. " Second Stage Second Stage :
Improvement o _ o - .
1985-1990. 1985—1988 _ 1986*1993 . .1989-1977 1995-2005
| : : : Rp. billion of Mar, 1934 prlces o o hJ
L"“‘f" —- - . =¥

/B 28 | 223 o 170 336

iII‘ SHORT TERM WATER SUPPLY PROJECT (1986-1993) .

Exten31on Pro;ects
The pro;ects of the First Phase of Second Staqe, proPOSed for

Shdrt Term Project in the Master Plan and proved to be viable by the
Feasibxllty Study, include the following and are shown on Fig. A,

“1) Cisadané System

- Capacity : 3.000 1/sec
- Intake : at_ Serpong on the Cisadane River
= Raw water Transmission 1 & 1,500 mm ¥ 16.5 km
T~ Tréatment plant - :'at‘Lebakbplhs, 3,000 1/sec
- Treated water transmission g 1,200 mm % 9.1 km
- bistribution center. '+ at ¥ebon Juruk, 1,100 1/sec.
- Distribution pipeline t ¢ 300 = ¢ 1,800 man %X 85 km

R _ S g 8504 250 tim %X 752 km
< Supply area o : Western and south-western areas



2) WIC System
- Capacity

- Intake

- Treatwent plant

- Treated water tarasmission
- bPistribution center

- Distribution pipeline

3,000 1l/sec

at Buaran, BTB 49

at Buaran, 3,000 1/sec

# 1,500 - ¢ 1,650 mm x 16.3 ko
at cilincing,. 3,000 1/séc

é 300 - ¢ 1,800 e X 115 km

g 50 - ¢ 250 mm X 818 km

- Supply area . Central and northern areas

[ TR T TR P

-

when the project facilities are operational, western and
southwestern areas now under developing as housing area and business
center, will be served with plentiful water by the Cisadane system at the
beginming of 1991, and noxthern area, which are now under intermittent
supply condition, are covered and imnproved by WIC system in the middle of
1991,

Rehabilitation and Improvement Works Imiediately Required

The follewing works identified as the Immediate Program should be
executed as soon as practicable, so as to alleviate the present poor
supply conditions and to make full use of the production capacity of the
existing systen and that of the extension project of First Phase of
Second Stage.

1. Rehabilitation works for the water losses reduction
1} Replacement of water meter {1985 - 1990) - ;
2) Replacement of 0ld distribution pipelines {1986 - 1990)
3} Replacement of old service connections {1986-1920}
4) Leakage abatement study and staff training (1986-1990)

2. Relocation of the intakes of existing treatment plants for Yaw
water improvement (to be implemented by POJ, 1986 - 1920}

3. Short term improvement for water treatment by reinforcing
chlorination facilities (1986 - 19892},

4. Improvement of distribution pipelines for full utilization of
available water productions (1985 - 19869)

5, Immediate Project for production increase by construction of a
new treatrent plant at Buaran {1985 - 1988)

Estimated Project Costs

The estimated project costs are surmarized in Table 3. The
estimated costs of the projects are Rp.55 billién for the rehabilitation
program and improvement project, Rp.37 billion for the Immediate Project
and Rp.366 billion for the Pirst Phase of Second Stage Project, allowing
price increases through the implementation period. The costs include an
allowance of 10 % for physical contingency. ' :



Table 3 Summary of Estimated Project Costs

Rehabilitation and Improvement Works

Replacement of Water Meters : 2,406
Replacement of 0ld Distributicn Pipelines 9,156
Replacement of 0ld Service Connections 602
Leakage Abatement Study 3,737

Sub-total 1/ : 15,901
Short Term Improvement ' 1,170
Improvement of Distribution Pipelines 18,227

Sub-total 1/ 19,397
Price Contingency 15.374

Reh. and Im, Total 2/ _ 50,612

Imnmediate Project _ :
Land Cost : 261

Construction Cost _ 10,080
Administration Cost . 888
Engineering Cost 2,358
Physical Contingency 3,619
_ Sub-total: 1/ 28,2380
Price Contingency | - 8,762

Immediate Project Total 3/ 37,142

Flrst Phase of Second Stage PIOJect
Cisadanc Systénm

Land Cost : : 2,480
Construction Cost : - 89,334
Power Receiving and Administratlon Costs 2,452
Engineering Cost 4,754
Physical Contingency _ 9,904
Sub-total 1/. _ 108,924
Pride'Contingéncy . 67,135
Total _ 176,059
WIC System ' ' .

Land Cost : _ 1,666
Construction Cost ' A 95,832
. Power Receiving Cost and Administration Costs ' 1,502
Engineering Cost 5,037
Physical Contingency : 10,403
Sub-total 1/ . 114,440
Price Contingency 75,787
Total - - 190,227

Fi?st Phase OEiSecond Stage _ '
Project Total 4/ o 366,286

_ Note: 1/ Sub-total shows prices as of March 1984
- 2/ roreign exchange cost of 44,0 ¢ for total costs
3/ Foreign exchange cost of 51.1 % for total costs
4/ Foreign exchange cost of 51,3 % for total costs

8§ -5



Project Implementation

The implementation schedule showing sequent implementatlon of _
proaects is presented on Fig B. The ongoing project is also ingicated on’
the schedule to show clearly the whole picture of pro:ects undey way at -
any given time of the schedule. .

All actions necessary to complete the project preparatlon and
implementation axe recomméndable as follows:

Ongoing Proigct

Secondary and tertiary mains to be constructed by the distrlbution
pipelines improvement {shown as A-2-3) in the schegule) are to be
connected to the distribution mains ¢onstructed under the ongoing
First Stage Pro;ect. Further delay of the First Stage Project
gives an adverse effect on the progress of the projects thereafter
to be followed, so that the following actions should- inmediately
be taken uvp for completing the ongoing pro;ect as scheduled:

1} To exped1te irmediate procedures on the tenderlng of
distributicon wains to be procured under the Loan No. IP-245,

2} To call the tender by middie of 1985 and complete the
construction works of pipelines by 1988B.

A. Iprediate Program

To improve the present supply conditions, PDAM should proceed to

set about the rehabilitation and short term improvement works for
the existing water supply system., Recommended actions to be taken
up for each work are as follows: . :

A-1 Rehabilitation Works

1} To start water meter replacemént works in 1985 pféparinq a
yearly program of procurement and replacement of the meters,
and accomplish the works by 1990, '

2} To identify 61d distribution pipelines and.related service .
connections to be replaced, to commence the work in 1986 and
complete in 1990,

The rehabilitation works of the distribution p1peliﬁes'a£ter
1990 should be c¢ontinued as a routine work on the biagis of the
actual results for water losses reduction accordlng to the
replacement of the distribution pipellnes.

3} To engage consultants: in 1986 for leakage ahatement study
including site investigation of the existing distribution
pipelines to be rehabilitated, establish a leakage abatement
organization and commence’ training of PDAM staff.



A-2 Short Term Improvement Projects

1) To start imstallation of Ghlorination equipment to the existing

treatment plants for strengthening chlorination. To execute
the pre-chlorination system of Pejompongan Treatment Plant
before completion of the raw water transmission pipeline works

; from WIC to Pe jompongan Pant in 1990..-

2)

.To install the distribution pipel:nes for secondary and

tertiary mains procured under the First Stage Project by 1987.
Further, extension works of the pipelines for full utilization
Of the ava1lable water production should be planned by 1987,

A-3 Immedlate Pr03ect

1)

2}

3

B

To acqulre the land more than five ({5) ha required for Buaran
Treatment Plant in 1985,

To expedite a selection of consultants for the detailed design
engineering as s0on as possible as the Loan Adreement has heepn
concluded. To start the engineering by middle of 1985 and call
the tender on the construction works of the plant by the first
quarter of 1986 upon approval of the agencies concerned so as
to complete the project as scheduled.

To confer periodically with the agencieS-concetned-oﬁ the

. schedule of the WIC enlargement project so as to avoid

discrepancy between both schedules of raw water and water
supply.

First Phase of Second Stage Project

B-1 Cisadane System

1)
2)
)

4)

To seé¢k the financial suppOrt from prospective lending
agencies, and provide the local fund for the project
implementation in 1985._

TO select'conSultahts for detailed design éngineering after
project appraisal and loan negotiation at the beginning of
1986, '

‘To acquire -the land required for the treatment plant and

distribution center sites within 1986 and for raw water
transmission route in 1987,

'To_éxpedité the plan on outer 1ink road in the City between

Lebakbulus and Xebon Jeruk as treated water transmission wmain

~is planped to be constructed in the 1link road site in 1989 to

1990



B-2 WIC System

1) To seek the financial support from lending agencies'and'pravide
the local fund for the project in 1985,

2} To seleck consultants for detailed design gngineering after
project appraisal and loan negotiation in middle of 1986,

3) To acquire the land required for treatment plant ‘and
distribution center sites within 1986. s

4) To expédite the plan on outer link road between Jl Sal Tarum
Barat and Cilincing as the treated water transmission main is
planned to be installed in the road site in 1990 to 199%1.
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MASTER PLAN






SUMMARY QF REPGRTS
FOR
MASTER PLAMN AND FEASIBILITY S‘I‘UDY

Following is the summary of the reports of Master Plan of Jakarta Water
Supply Development Project to facilitate grasping the whole picture of
the project to be implemented over a long texrm future and the Feasibility
Study for implementation of the Pirst Phase of Second Stage Project
recommended by the Master Plan.

MASTER PLAN

CONCLUSION AND RECOMMENDATION

1. The water supply master plan of the City of Jakarta proposed a long
term dévelopment program up to the year 2005 to be implemented by
stages, namely, the Second and Third Stages., Further each stage is
reconmended to be implemented by two phases to avoid heavy
investment and considering the construction period of the projects,
The Master Plan also recommended the urgent implementation of the
Immediate Program consisting of the rehabilitation and improvement
of the existing system and execution of thé Immediate Project during
the intervening period to the next extension project.

2. Periodical review of population should be made as the actval growth
of population may have a possibility to deviate from the population
projected by JMDP and adopted in this Master Plan unless the policy
of JMDP is realized as plannead.

3. Review of water demand is also to be made periodically in line with
the timing of project implementation and water resources
development. Consumption pattern in service areas is also
recormended to be monitored to operate the system efficiently and
take appropriateé actions required. : .

4, Review of the proposed system of the Master Plan should be made
periodically with the demand deviation, ¢change of circumstance of
the project, etc., and especially it will be required to review the
plan when the Cisadane River basin development is delayed.

5, Raw water Erom both east and west of the project area was proposed
- In the Master Plan putting emphasis on uninterrupted water supply to
. Metropolls and also economy of the project., In this connection, the
study on water reosurces development of the Cisadane basin 1is
emphatically proposed to be started urgently and to be concluded
- pefora the commencement of the First Phase of the Second Stage

Project.




10.

11.

Groundwater study by areas should be started as early as possible to
Jdeal with various problems on groundwater, declining of groundwater
table, sea water intrusion, land subsidence, etc. together with
groundwater potential. The Master Plan stressed the neeéds for
control and regulation of groundwater extraction especially by bulk
users considering groundwater conserxvation in future and limitted
groundwater potential assumed in the study area.: Considerable .
arount of groundwater is expected to be necessary for domestic
purpose as an important source in and out of the service area,

Urgent improvement of present supply condition is needed in 1} North
District, 2) Sawah Besar and Kemayoran in Central District, 3} Teman
Sari and Tambora in West District, 4) Grogol Petamburan in West
District, 5) Tebet and Setia Budi in South District, and 6)
Kebayoran Baru im South District, where deterioration of groundwater
is observed and/or population is dense and growth rate is high. '

The First Stage Project is to be implemented by all means as
scheduled so as to avoid further deterioration of supply level and
to utilize facilities of the Immediate Project efficiently:which
consists of treatment plant with capacity of 2.0 m3/sec and
associsted trunk mains. .

Water loss reduction is vital for the sound operation of the system,
The Master Plan recommended the actions among others to be taken
immediately as the rehabilitation works as follows:

1} Metering program incluvding replacement of old and_defectivg
neters and installation of new meters on .unmetered service
connections. :

2) Replacement of old distribution pipelines and service
connections, starting with those installed in 1920's,

3) Intensive sur#ey and study on leakage abatement and trainiﬁg of
PbAM's staff for leak detection and repair.

4) Establishment of an organizakion having overall respohsibiiitles
for water loss reduction.

5} Preparation of precise distribution pipeline maps.

6) Installation fo stop cocks on all service connections,

Improvement of water guality from the existing treatment plents is
to be made. As the ultimate solution, the Master Plan recommerded
the relocation of the intake and taking raw water directly from WIC.
Until the above realized, strengthening of chlorination is proposed
togather with . improvement of plant operation., :

Augmentation of distribution pipeline, secondary end tertiary moins,
is required in connection with the improvement of water supply -
conditions and to utilize production increase fully under the First
stage and the Tmmediate Projects. The implementation is to be
completed before the commencement of the First Phase Project.

-2 -




12.

13,

14,

15,

16,

- 17,

18,

19,

20,

Execution of the Immediate Project should follow the recomnended

schedvle {up to 1988) to narrow the big gap between the production
cap;city of the system and water demand. In this connection,
preparation of 1land and selection of consultants for detailed design
are required urgently, '

First Phase of the Second Stage Project was proposed as the next

e#tension.project_succeeding to the First Stage Project now under
way. - It is vecommended to commence immediately financing
procedures, especially for external fund sources.

For appropriate and efficient ¢peration and mazintenance of the

system,; work shops are to be reinforced including improvement of
meter repair shop and furnishing motor vehicles, tool and equipment
as recommended, : '

Financial capability of PDAM to generate fund for financihg

forthcoming projects should be strengthened by flexibly and
appropriately revising tariff, encouraging present groundwater users
to switch to piped water, reducing administrative loss of water
revenues, and so forth.

Funds generated by PDAM should be used mainly for alleviating the

water scare situation of Jakarta. 1In this connection, obligations
to pay tax and make contribution to DXI budget are advised to be
exempted,

Financial_plah of medium and long term perspéctive should be

prepared applying appropriate accounting standards.

Decentralization policy has been taken in PDAM water service becauseé

of the recent complexity of operation of works due to increase of
population served., It was found that necessary control and:
supervisian by the central office is inevitable to manage, by
decentralization, overall operation of water services efficliently.

PDAM was recommended to implement improvement and modification of
its orgamizational structure based on the proposed structure, which
was intended to effect necessary improvement with mipimum extent,
however, encouraging maximum efficiency,

PDAM's  improvement was also focussed on management systems and
overall personnel policy and administration including recruitment of
a number of qgualified engineers and other personnel, and training of
staff for more effective man power utilization, together with
vpgrading functions of divisions and sections.




I. INTRODUCT TON

The Government of Indonesia requested to thé Government of Japan,
in 1982, for technical assistance to prepare a wmaster plan and
feasibility study of the Jakarta water supply systenm 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, 1983, The endineéring
services were cowmmenced from June, 1983 upte March 1985 in accordance
with the terms and conditions of the contract.

1.a Objective, Scope and Stcdy Area

The cbjective cof 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.

_ The scope of works for present study is shown in Annex - 1. The
study covers the administrative area of the City of Jakarta, together
with those facilities in the adjacent areas of the City which are related
to the project. :

1. DESCRIPTION OF STUDY AREA
2,A Physical Aspect

Location The City is located in latitude 6°12'S and longitude
106°48'E with an area of 649 kn2. The city is the core of the Jabotabek
ares with an area of 6,150 km2 consisting of Jakarta, Tangérang, Bogor
and Bekasi, :

Climate The area has two distinct seéasons, i.e., the rainy
season from November through May, and the dry season frem June throvgh
October. The arnval rainfsll is rather abundant, 1,500 mm/year in the
coastal plain to 5,500 mm/year in the southern mountains. The average
annval temperature is 27.1 °C at Jakarta and 25.6 °C at Begor.

Hydrology Rivers flowing through the City are all small, but in
the Jabotabek area are large rivers, such as the Citarum river op the
east and the Cisadane on the west. The Citarum river has a catchment
area of 4,550 km2 at the Jatiluhur dam site and an average anpval flow of
517 billion m3 or 181 m3/sec. The mean annual discharge of the Cisadane
rivers is 62,3 m3/sec at Serpong gauding station with a catchment area
1,074 km?2.

Geology Jakarta is covered by thick Quaternary sedimepts, with
the thickness ranging from 1060 to 300 @, which are mainly deltaic facles,
The lawland and swampy area of coastal plain are mantled with Holocene
sediments consisting of clay, silt, sand, gravel and pebbles.’



Hydrogeology The Quaternary sediments contain relatively
freshwater which has been one of the main water source for dowestic and

industrial uses. The study area is hydrogeologically classified into the
following main aquifer systems:

1} Unconfined and semj-confined aquifet.
The shallow aquifer is an unconfined one uhich is located at
shallower depth and tapped by shallow wells for domestic use.

The water level fluctuations vary from 3 to 5 @ in the wet and
dry seasohs.

2} Confined aquifer
Groundwatex in the deeper aquifer is confined in three

principal systems ranging from 20 m to 140 m, 140 m to 240 n
and 240 w below ground surface,

Groundwater problewms in Jakarte Groundwater is still an“important
source for domestic and industrial uses both within and outside the
service area. For using groundwater, however, following problems have
occured in the northern area in the City.

1} Groundwater Level decline by over-exploftation of deep
aquifers, Puring dry seasons, the oroundwater declines
below shallw wells or pumps.

2} Saline water encrcachment 1nto unconfined and semiconfined
aquifers.

3} Land subsidence obseryed along Ji. Thamrin.

4} Necessity of continuous qroundwater investigation'and the
grouvndwater resocurce c¢onservation

2,B Socicecononic Aspect

Present economic acticity The City of Jekarte is the center of
political and economic activities of the country with an estiwated
population of seven millions, &and it is also the center of domestic and
international transportation by land, air and sea. Economic activities
in Jakarta are predominantly those in the trade and eervice sectors
including public administration. According to the 1280 figures, the
trade sectors shares 44 % of GRDP, the service sector 30 % and the public
administration sector 11 %, vhile the agriculture sector shares only
1.6 %, :

Jabotabek Metropolitan Development Plan {JMDP) This plan is ap
outstanding regional plamning to develop the Jdakarta Metropolie and
adjacent Kabupatens (Bogor, Tangerang and Bekasi including Xotawmaja
Bogor) in one concept of the enlarged wetropolitan region, undertaken
presidential Instruction No.13 of 1976, A very substantial basis
conceived in the plan is the physical zoning system perceived for the
purpose of avoiding over imvestment in the unsuitable areas in respect to
the physical features.




Jakarta Master Plan DKI Jakarta is currently engaged in the
preparation of its Strategic Development Plan (SDP) or Jakarta Master
Plan (1985 - 2005}, both of which have a same basic on the JMDP. These
plans include various socio-economic parameters, which form the future
structure of DKI Jakarta. Among such parameters, population, employment
and income, and land use plan are significantly related the present Water

Supply Master Plan.

Land Use Plan Land use plan being formulated in accordance with
the Jakarta Master Plan includes three basic programs, namely, Urban
Betterment Program, Guided Land Development Program and Staged Industrial
Land Developrment Program. Detailed and concrete development programs are
now being prepared in line with the basic programs.

Employment and Income The 1980 census shows that total employment
was 1,596,618 persons, of which the manufacturing sector accounted for 14
%, the trade and hotel sector 19 %, and the service sector 3¢ %. The
manufacturing sector registered a remarkable increase of annval 7 %,

The census aléo indicates that percentage of five income groups was as
follows :

Monthly Incofie per
employed person

Group 1 Rp. 0 - 25,000 ©35.8 %
Group II Rp. 25,500 - 50,000 38.6
Group 1II Rp. 50,000 - 75,000 12,4
Group IV  Rp. 75,000 - 100,000 6.2
Group V Rp. 100,000 7.0

Water-borne Diseases and Flre Incidences 1In DKI Jakarta,
water-borne diseases have rather high incidences compared with that of
other diseases. Incidences of fire are also high; in 1980, 1,671 houses
were burnt down, with 152 casualties. : ‘ S

2.C bemographic Aspect

The Master Plan projected future population as 8,87 million in
1990 and 12 willions in 2005, against that 1980 popvlation 6.47 millions,
taking account of the gquided development in the future. The above
prolection may be rather optimistic wheén the past growth rate is
considered. 1If it is assumed the present growth rate would continue
until 2005, 12 million mark would be reached arcund 1996-1998., 'The
actual growth may fall in between the above two target years. The actual
growth therefore should be closely and periodically reviewed, and the
proijection be renewed accordingly.



1I1. BXISTING WATER SUPPLY SYSTEM
3.a Service Area and Population Served

The service area covers 283 km2 fincluding the service areas by

mini pPlants, accounting for 44 % of the DKI Jakarta administrative area
of 644 kw2,

~ The population in thé service area is estimated at 4,957,000,
equivalent to 76 % to the total population. Further, the population
served, in 1980, is estimated at 2,100,000 equivalent to 42 ¥ of the
population living in the service area in 1980,

3.8 Existing Water Supply System

The existing water supply system consists of the following:

‘ ) Year of _

Plant . Capacity Establishment Service Area

Pejompongan 1 2,000 l/sec 1957 Roughly west

Pejompongan 11 3,000 1/sec 1970/1973 half of thée City

Pulogadung 1,000 1/sec . 1982 . Roughly east
half of the City

Ciburial Spring 300 1/sec 1922 Southern end of

' the City
Mini-plants 5 to 200 l/sec 1976 to 1982 Scattering small

{Total 435 1/sec) - area in the City

Total length of distyibution trunk mains, 300 mm to 1,250 on in
diameter is 220 kn of which 26 % was installed in 1920%s and 22 % in
1950's. - Secondary and tertiary mains, below 250 mm to 50 mm in diameter
installed, are 3,170 km in total length,

3.C Present Water Sources, Raw Water Quality and Treatment Conditions

Present Water Source Pejompongan Plants I and II receive water
through the Banjir Canal from the Ciliwung River, monthly mean discharge
of 11,0 m3/sec in dry seascons, which is supplemented by the West Tarum .
Canal., The intake guantity is 5,300 1l/sec,

- Pulogadung Plant takes in water of the Sunter River whose
tributary is the Cipinang River, monthly mean discharge of 1.3 m3/sec in
‘dry season. This river system is also supplemented by the West Tarum
Canal. The intake quantity is 1,050 1/sec.

The above mentioned rivers are not sufficient to supply all urban
water needs, such as drinking water and flushing water. The West Tarum .
Canal is also insuvfficient to supplement the shortage of the rivers.



Raw Water Quality Raw water for the existing treatment plants,
Pejompongan and Pulogadung, has rather high concentrations of Ammonium
and Organic Matter showing pollution of the source water caused by waste
water discharge from the densly populated area. The pollution is
gradually worsening, and in the dry period the condition intensifies.
Detergent is also remarkably contained in the source water,

Treatment Conditions As regards the treated water of
Pejompongan, more than 20 % of samples have positive sign of Faecal Coll,
and turbidity and Ammonium are also detected in samples and exceeding.
drinking water standard. For treatment, alum dosage has been graduvally
increased. ' : '

At the Pulogadung Plant, chlorine dosage is twice or three times bigger .
than that at Pejompongan. The treated water has lower turbidity than
Pejompongan and no Faecal Coli, but sometimes a high concentration of
Organic Matter.

Mini plants located in the north of the City have similar conditions to
the main plants, because of the water source deterioration. They are
considered to be put out of service when in the future a new treatment
plant is constructed and operated.

3.D Water Supply Conditions

- Production capacity of the system is considerably below water
demand due to delay of the implementation of the expansion project. The
northern part of the City, Pluit, Ancol, and particularly Tanjung Prlok
" has poor supply with water pressure less than 0.5 kg/cm2.

PDAM categorizes the consumers to 26 classifications in respect of
water tariff and about 134,000 of service connections are installed as of
May 1984, Accounted-for water ratio for water output from the Plants was
recorded as 46 percent in i980,

Water A large percentage of samples has shown positive sxgn
of Faecal Coli; the tap water sometimes has color, turbidity and
Armonium. The cause for the above is suspectéd to be defects of the -
distribution pipelines and to be insufficient treated water due to . .
shortage of chlorine dosage.

Groundwater Use PDAM once had 111 deep wells including 22 wind
mills, but these days 43 wells are in sexrvice. The total production is
estimated at about 16,000 m3/day. On the other hand, thére are 2,208
private wells registered toé PDAM, the production of which is estimated at
69,000 m3/day.

3.E Unaccounted-for Water

Compenent of Unaccounted-for Water Large amount of wasted or lost
portion of the distributed water, about 53 % of the total production in
1983, is regarded as the unaccounted-for water. The unaccoiunted-for
water consists of mainly in two groups, illegal use, billing errors, et
and system leakage. . : :




Present Leakage Abatement PDAM has been fmplementing leakage
detection and repair works by branch office basis. Total 4,578 cases of
leaks werg founded and repaired in fisecal year 1982/83, ' PDAM is
generally detecting only visible leakage. Recently, in 1984, PDAM
organized a new teanm especially for leakage abatement works in the

Central Office recruiting staff from the branch offices and Distribution
Division. '

- 'Recommended Target of Unaccounted-for Water It was recommended to
set the target of the unaccovnted-for water to 40 ¢ in fmmediate target
by 1990 and 25 % in final target by 2005, '

3.F Operation and Maintenance

Treatment Plant The facilities are operated in accordance with
the operation manual in each plant. However, many lssues in operation
and maintenance stand cut such as accomulation of sludge on the bottom of
sedimentation basin and its unavoidable wanual cleaning, vnuniform
backwash in filter bed due to crack formed in sand layer and inadequate
chemical dosing, :

Distribution Method The distribution of water to service areas
depends on direct pumping system from Pejompongan Plants to western area
bordering the Ciliwung river and to southern area, and from Pulogadung to
eastern area. Booster pump stations receive water into the reservoir
with a retention time of 2 to 3 hours for delivery capacity and covers
low pressure area.

Public Hydrants DKI Jakarta has 1,509 public hydrants including
83 hydrants for public bathing, washing and excreta disposal uses and
1426 hydrants for general public uses. Approximately 25 ¢ of the
existing hydrants were out of services. The hydrants installed under MHT
project and in the Community Kencana, about 70% of total hydrants, are
operated by the community or part of the District.

" Meter Repair Shop and Meter Storage Meter repair shop with space
of 150 m2 is located on the premises of Pejompongan Plant I. In the
meter shop, four meter test benches are equipped and machines for making
parts and drilling are installed. At present, Meter Division is ‘
organized with three sections ¢f Repair and Maintenance, Administration
‘and Metex Control and 55 staff in total.  Meter repair is perforwed by 17
staff of Repair and Maintenance Seéction and avérage nurber of repair per
month is, at present, 300 té 500 for 1/2" to 1-1/2" and 30 to 50 for 2%
and larger. Repaired meters are stored on storage space provided next to
the shop after testing. :

Storage Pacilities of Chemicals and Partis of Materials Enough
spaces are provided for chemicals in both plants of Pejompongan and
Pulogadung, Alum, lime and activated carbon are supplied by local
products from adjacent areas to Jakarta so that bulk storage is not
necessary. Approxiwately 2 to 3 months supply is stored. Chlorine gas
is supplied by regular transportation from Surabaya every day due to
limited chlorine gas containers. '




Storage and Stock Yard FEach PDAM cabang has a ¢losed storage for
piping materials for service connection and tertiary pipes for =~
rehabilitation work including sadéles, fittings, valves and accessories.
Nine stock yaerds with open and closed spaces for pipes and accessories
are maintained by PDAM central office.

Motor Vehicles PDAM at present owns 120 numbers in total of motor
vehicles of pick-up, truck, mini-bus and tank rolly, and 398 numbers of
rotor bikes for the routine operation and maintenancé. About half of
these motor vehicles and bikes have been used for ten years Or more so
that cld ones need gradual replacement by new ones.

3.6 Rehabilitation and Improvement Works

. Work in Progress In accordance with the recommendation of _
Technical Team established in DKY Jakarta for the study of réhabilitation
of the raw water intake and plant equipment im Pejompongan Plant I, PDAM
started the rehabilitation of the mechanical and electrical equipment in
1983, Rechabilitation works are to be executed in four steps, namely,
phasé 1 for the raw water intake, phase 2 for treatment plant, phase 3
for chemical feeding system and phase 4 for electrical equipment for
power substation.

The improvement works for Pejompongan Plant I1 for the productidn
increase from 3,000 1/séc to 3,600 1l/sec are to be completed in 1984 for
replacement of equipment in raw water intake station and plant.

No systematic rehabilitation works of distribution pipelines have
been performed for leakage abatement so far. PDAM carried out the Sensus
Program for all customers registered from 1977 through 1983 to find out
the illegal connections and misclassification of customer's registration
for increment of the income, '

Rehabilitation and Improvement Works Réquired The rehabilitation
and improvement works immediately required are as follows: 1)
Rehabilitation works of distribution pipelines including replacements of
old water meters, old service commections and old distribution pipelines
as well as leakage abatement study, 2) Relocation of the intakes for the
existing treatment plants to the WIC, and installation of raw water
transmission trunk mains, 3) Short term improvement for the présent .
treatment process including strengthening of chlorination and iwmprovement
of plant operation, and 5) hugmentation of distribution pipeéline system
for full utilization of water production of Pulogadung and Buaran
Treatment Plants in the existing service area.

3.4 Institution and Finance

Present Institution Jakarta Water Supply Enterprise (PDAM JAYA),
a public corperation of DKI municipality, operates and maintains the
water supply system of Jakarta. It has been practiced that the .
construction of major capital works is carried out by the ceéntral.
government, and after completion of such works, the facilitles are
transfered to PDAM for operation and maintenance. PDAM, however, is
carrying out the construction of mini treatment plant, installation of
distribution mains and tertiary pipes, and rehabilitation of facilities,

- 10 -



) Organization and Staffing The organization of PDAM was
established as the sole water supply agency separated from the Public
erks Department (Dinas Pekerjaan Usum) of DKI by the declision of the
Governor DKI in 1968, The present orgsnization, after several
reorganization in the past, was set up in 1980 by the Governoxr Decree HNo.
664. The opéeration of PDAM is largely divided into the operation of the
centr?l office, and that of branch offices and special units., The
function of PDAM is divided into three, namely, (1) technical and
production, {2} business, and (3) administration and finance, PDAM is
headed by the president director and three deputy directors, responsiblc
for engineering, business, and administration and filnance activities
respectively., The present organization is shown in Fig. 1. -Presently,
PDAM keeps 2,025 employees for an average production and supply of
579,000 m3/day. The present staffing ia each of divisions head office,
branch offices, installation and special unit is shown in Table 1.

Proposed Organization Improvement and Modification Improving and
modifying the existing organization to attain maximum efficiency and
economy of the system management and operation, 3 alternative structures
were studied and evaluated. Figs. 2, 3, and 4 show alternative
structures, :

Alternative 1 is intended to provide prompt service'ﬁo customers
and at the ssme time to improve and upgrades procedures of meter
reading and opeéeration af billing and collection,

Alternative 2 is intended to rearrsnge areas of production

and technical and brach 6ffices by shifting divisions and units to
attain clear line of responsibility between the central office and
field offices. \

Alternative 3 is intended to strengthen areas of technical/
production and business, ULargely speaking, engineering is newly
provided with additional divisions in order to fulfill engineering
performance.  Business is improved and changed into "Services” to
upgrade customer services. Branch offices iIs also receive direct
control under new Service, so that effective and quick service to
the customer will be possible,

_ Alternatives 1 and 2 are intended to change the structure minimum,
while alternative 3 reugires more changés and upgrading. It is of vital
fmportance, however, te avoid a drastic change of the present strucutre,
as paying attention of not causing overall disturbance in the maximum
implementation possibility. 1t is therefore recommended for PDAM to
employ alterpative '3, for future modification, Table 2 shows comparision
of alternative structure modification.

Conclusion and Recommendations PDAM has been taking policy of
decentraliztion to carry out water service in each hranch office
scattered in the city because of complexity of opération of works due to
the increase of population served. In order to manage operation of water
service efficiently by decentralization, however, policy of water supply
should be clearly directed through the central office. Assignment of
required number of a staff should also be made accordingly. WNecessary
control and supérvision by the central office is inevitashle to achieve
operation of branch office successfully. Following improvement is
required to be made : -
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Assignment No. of No. of CuStomeré pér

Costomer Costomers Foployees Employee

Operating Units :

Branch Offices/Special

Units/Rayon:

Central 35,697 205
North 11,490 as
West : 35,880 170
South 13,340 111
East 8,905 109
Bogor 1,798 42
Unit VII/Pluit Ancol 4,77% 17
tnit VII/Kunigan 8,931 58
Unit IX/Cempaka Putih 5,050 41
Unit X/Commercial Meter 1,323 44
Unit XI/Rydrant 1,504 . 32
Unit XII/Sumbur Palan - 282 ' 62
Rayon Klender . 8,102 i3
Installation _ : 354

Supporting Units:

Management .4
Inspéction _ 83
Research and Development 114
Planning and Desinging 46
Producticn .26
Distribution 41
Equipment and Maintenance ' 44
Customer 43
Logistic 34
Water Meter . _ 35
Finance and Accounting 51
Secretariat S 79
Personnel _ 23
Total 137,078 2,025

174

130

211
120
82
413

283
154
123
30
47

207

68

O

Table 1 PDAM STAFF DISTRIBUTION

JAKARTA WATER SUPPLY DEVELOPMENT PROJECT
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1) PDAM's clear objective'shoula be set up and management
strategies should be formulated, and be fully recognized by

employee,

2) Present organization structure should be iﬁproved so as to
achieve such objectives,

3} Function of divisions and sections should be established
according to the improved structure, and divisiéna}
coordination should be attained.

4) To rectify the present imbalanced personnel distribution in
areas of technical and administration, recruitment of a number
of engineers and technicians should be made to strengthen also
manpower capacity in the areas of engineering.,

5) Overall personnel policy and administration should be set up to
select, train, and utilize capable staff.

Investment Finance Construction of water supply fa¢ilitieées for
Jakarta has been administered by both the Ministry of Public Works and
PDAM, The works and finance for construction of treatment plants; .
installation of trunk mains, and a part of installation of secondary and
tertiary pipes have been managed by the former, and construction of
mini-plants, installation of most of sécéndary and tertiaxyy .pipes, and
rehabilitation of treatment plants and pipes bhave been covered:by the
latter utilizing PDAM's own generated funds and DKI Jakarta's équity
financing. : - :

Thée facilities constructed under thr ptojgct managé@ent éf the
Ministry of Public Works are handed over to PDAM against financial
obligations of DKI Jakarta/PDAM unless financing condition is grant.

Financing sources available for the céntrgl government are the
following four funds: ' ' : ’

= Approved Project List Fund (DIP) : normally for grant finance-
= State Capital Participation Fund (PMP) : normally for equtiy

' finance _ R ’ e
- Investment Plan Fund (RDI) : normally for loan finance
- Foreign Aid Fund (BLN) ' '

Future projects are expected to be financed fully by loan, The
likely terms of a loan are 30 year repayment period including 6 year
grace at 11 percent interest rate. ' '

. Tariff Revision of water tariff has been made every two to four
years, and the latest one was made in May 1983, For:tariff:revisiqn PDAM
is required to obtain approval of the Governor and the Local Asserbly.
The Ministry of Home Affairs has been preparing general guidelines on a
level and strucutre of water tariff; however, they are not mandatory and
Jakarta's tariff does not strictly conform with them. :

- 18 -



Residential_usets are subject to progressive block tariff, which
is designed to penalize excessive water use, especially the use of more
than_30 m} per connetion per month. More generous progressive taviff is
applied to small industry/commerce and offices, Others are charged at a

flat rate, Heavy ¢ross-subsidy from the commercial and sexvice users to
the residential is observed. '

Although the tariff increase in May 1983 brought up the average
rate fFOm Rp. 100/m3 to Rp. 250/m3, which cannot be considered as low
comparing to levels of other developing countries, the decrease in total
watexr consumption from the previous year's level was very small. ‘This
result, togethér with the fact that people living in the water-scarece
part of the city are paying at an extreamly high rate to water vendors,
may suggest that people'’s willingness to pay for water is very strong and
that demand_is not significantly sensitive to a price level.

At present, middle income families with wonthly revenues of
Rp. 75,000 to 150,000 are estimated to be paying about 1.4 percent of
their income for the use of water. However, it is difficult to obtain
assurance regarding whether the present level of connection charges,
which is estimated to amcunt to about 2 month worth of midéle income
families' income, is affordable for the majority of potential customers.

_ Financial Performance PDAM's total revenue reported in the income
statement of 1983/84 was almost doubled from the previous year's level of
Rp.13.7 billion to Rp.25.3 billicn as the result of the tariff increase
in May 1983. Water sales comprised B3 percent Of the total revénue and
16 percent came from connection charges. The largest contributor to
PDAM's wateY sales revenue is Port Tanjung Priok (30,9% of the total},
followed by Trade and Service (29.43%). Residential shares only 10
percent of the water sales revenues while consuming 43 percent of the

total water supplied.

In addition to the above revenues stated in the income statement,
PDAM collected about Rp.6 billion ground water charges in 1983/84 on
behalf of DKI Jakarta. Then, more than half of them were paid out to DKI
and balance was entered into the balance sheet as Equity of local
Government, S

_ About 8 - 13 percent of billings of water sales are not
collectable and contributing to build up a fairly large accounts
receivable, which amounted to 4.3 month worth of water billings at the
end of 1982/83, '

Major components of ﬁp,12,3 pillion operating expenses were:
personnel (213}, power(21%), chemical (17%), administration (12%),

maintenance (10%).

- 10 -



. PDAM had been exempted from tax payments since its establishment;
however, it has become subject to income tax from 1984/85 according to
the following schedule stipulated in the Income Tax Low (1983 No.?,
Chapter IV, RArticle 17} : .

Het Income Tax Rate

Rp. © = 10 million 15 percent
Rp. 10 - 50 million 25 percent
Rp. wore than 50 million 35 percent

By the Governor's Decree, PDAM has to dispose its surplus funds from
yearly operations acco¥ding to the following schedule and is not allowed
to retain funds for other than those stipulated below:

- 50 percent: contribution to DKI's budget

- 15 percent: productlon service (productlvxty bonus for PDAM's
employees)

- 15 percent: social/pension funds

- 20 percent: PDAM's reserve '

Financial performance indicators of the past three years reported by
PDAM tell us that PDAM's financial position, especially after the toriff
yevision in Hay 1983, is very healthy, showing low workxng ratios of 48 -
66% {defined as operating expense exclusive of depreciation divided by
operating revenues}, low operating ratio of 60 - 83% (operating expenses
inclusive of deépreciation divided by operating revenues), high rates of
return on fixed assets of 13 -~ 24% and zZero debt/debt & equity ratio.

Improvement Reguired 1In order to strengthen PDAM's financial
capabilities for generating sufficient funds to meet the financial
requirements of further expansion and iwprovement projects, the review of
financial matters suggests that efforts should be forcused dn the
following issuess

In the light of vast financial reqplrements ‘for ‘meeting the
people's needs for drinking water supply and recent stringent financial |
conditions of the central government, PDAM's capabilities to share the
burden of investment costs should be strengthened.. In this connection:

(1) Tariff should be reviewed every year and revision, if
necessary, should be made with greater flexibility.
Affordability, in addition to PDAM's financial requirement,
should he carefully examined in determing the’ water rate and
connection chargeés, Furthermore, tariff should be designed not
to discourage people currently relying on ground water to use
piped water.

(2) Administrative loss of revenue, i.e,, delinquencies in
paying water bills and administrative unaccounted-for water
should be reduced to a gréater extent,
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(3) Meter installation, proper meter maintenance, and correct
metér reading should be regarded as a prevequisite for
reducing the administrative loss. :

The funds generated by PDAM must be used solely for expansion
and inprovement of water supply facilities and should not be
taken out of PDRM to use for other purposes. In this
connection:

(4) Tax obligations imposed on PDAM should be reconsidered by the
authorities concerned,

{5) Contribution to DKI budget also should be reconsidered.

{6) Surplus funds should be actumulated in the hands of PDAM
in order to flexibly meet the varying levels of cash outlay.
Tt would happen, depending upon. schedule of investment and
repayment, that substantial cash surplus is generated in
some years and serious shortagés in other years.

In order to effectively invest the generated funds and to
determine the degree of dependence on cutside financial .
sources, it i§ necessary to prepare appropriate financial
planning based on data and inforwmation which correctly
reflect the existing financial operation and performance. In
this ¢onnéction: )

(7} Medium and long-term financial plan should be prepared. Such
plan should continuously be revised taking into consideration
changes in later years.

(8) Accrual basis accounting should be fully implémented.

(9) Assets including inventories should be appropriately recorded
paying particular attention to their aquisition date and
valuation.

(10} External audit by public accountant should be recognized,
and be fully utilized, as an effective means to establish
appropriate accounting systems and practices.

3.1 Legal Status of PDAM Jaya

- The present laws and legislations that support the operation of
PDAM Jaya are; (i) Law No.3, year 1977, Regional Regulation of the
Capitai Special Region of Jakarta, Establishment and Management of Water
Enterprise, PAM, Jaya, (il) Regulation No. 664, year 1980, Structure of
organization and Task Assignment of Municipal Water Enterpriseé of the
Capital Special Region of Jakarta, and (iii) the hetter of Decision from
the Director of "PAM JAYA" No. 23 PAM/DIR/1980. The Law No.3 stipualates
PDAM's establishment, principal tasks, capital provision, management, and
supervisory body etc., clearly defining status and function of PPAM to be
a regional company. Regulation No,664 stipulates the structure of
organization and task assignments for undertaking the public service,
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pecision of the Director No. 23 stipulates establishment of structure of
organization, job specification and work ordey of PDAM Java. The present
legislations do not necessarily meet the requirements of,supporting PDAM
operation, considering the receént water supply development which is
complicated and diversified. It is jmportant to prepare laws and
regulations that will strongly and legislatively support PDAM to give
adequate powers to carry out its operation including provision of water
tariff and collection of revenue, right of access and right-of-way, and
necessary punitive provision to discourage illegal connections and
collect overdue revenue,. :

V. MASTER PLAN UP TO THE YFAR 2005
4.Aa Service Area and Population Served

Service Area The service area to be served up to the year 2005 is
shown below and Fig.4.1 in Master Plan Report. In determing the service
area, the Jakarta City Master Plan, Highway and Public Road Plan and
population density were taken into consideration. The population density
considered for inclusion in the service area is 150 persons/hectare or

more. .
Service Area

Year Service Area (kn2) Percentage 2/
1980 E/ 283 44 %

1985 283 44 =
1990 . 338 53 %
1995 ' 383 59 %
2000 414 cd %
2005 - 454 71 %

Note : 1/ Present service aréa as of June 1983, is applied for
gervice area in the year 1980 and also in the year 1985,

2/ Percentage to Total Administration Area of 644 km2,

Popnlation Served The population in the service area is estimated
as follows: '
Population in Service Area

Sexvice Pop. in - : Pop. In DKI

Year  Area (km2) . Service Area boundaries
1980 283 4,249,000 (76 2) - 6,468,500
1985 263 . 5,372,000 (70 %) 7,630,100,
1990 338 . 6,538,000 (74 %) - 8,872,900
2995 383 8,002,000 (80 %) . 9,949,600
2000 414 2,092,000 (83 %), . 11,004,900
2005 454 10,496,000 (87 %) 11,998,900

Following assumptions, namely, 1) use of groundwater is different
according te Zones and 2) percentage of population served is different b
income (as shown below) are made, and population served is estimated as
follows:
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Use of groundwater by Zones i

Zone 1 i

All people living in fhis Zone of northern
(Northern area)

coastal area depend wholly on piped watar
for domesti¢ purpose

Zone 13 F The hiqher income group use more piped
{Middle area) water, while the lower income group rely
more on groundwater.

Zoné 111 :  Both high and low income groups use

{Southern area) groundwater, because of the higher
availability of groundwater than Zone II.

Population Served VS Population in Sexvice Area

Sexvice

Population

Population Population
Year Area Setved in Service : In DXI
{(km2) . Area boundaries
1980 - 283 - * 4, 1024,000 (62 ¢) 4,949,000 (76 %) 6,468,500
: (81 %) (100 %)
1985 293 4,419,000 (58 %) 5,372,000 (70 %) - 7,630,100
(82 %) -~ (100 %)
1990 338 5,357,000 (60 %) 6,538,000 (74 %) 8,872,900
(82 %) : {100 %)
1995 3183 6,523,000 (66 %) 8,002,000 (80 %) 9,949,600
(81 %) {100 %) :
2000 414 7,497,000 (68 %) 9,092,000 (83 %) 11,004,900
‘ C (82 %) : (100 3}
2005 454 8,784,000 (73 %) 10,496,600 (87 %) 11,998,400
(84 %) {100 %)

4+ population served in 1980 shows the figure of potential population
served calculated under the assumption as shown on the above
table, while the estimated served population is 2,100,000, which
was ¢alculated using the number of connections, the number of
. persons per ¢onnection, and per capita consumption., 1t is
considered reasonable to assume that if the supply capacity were
not limited, the potential population might be sexved.
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4.8 Water Requirement

The present water demand projection has regrouped the PDAM's 26
classifications of consumérs into 14 categories for convenience. ~The
results of projection are shown on Fig. 5. PDay wmaximum demand will
increase to 18,300 1/sec in 1990 and 36,200 1l/sec in 2,005 agalnst the
present supply capacity, 6,800 1l/sec in 1984.

Potential groundwater requirement is estimatéd at 8.6 mi/sec in
1990 for Jakarta administration area. The requirement will be gradually
increasing toward the year 1990 and decreasing after 1990.

4,C Raw Water Sources

For the present water supply master plan, the following wateéx
sQurces are proposed 3

1) Short-term water requirement {1987 - 193%0) : Enlarqement of
the West Tarum Canal (WTC) :

2)  Mid-tern water requirement (1991 - 1999}t Taruvm Jaya Canal -
{TJC) to be constructed from Curug to Bekasi and Cisadane River
at Serpong

3)  long-term water requirement {after 2000}: Cisadane River
development and TIC

Planning of the enlargement of the West Tarum Canal is at present
under way. When the work is completed, the conveyance capacity will be
enhanced to 19 m3/sec, including an additional water supply use 2 m3/sec.
This water will be used for the immediate pto;ect.

TJIC project is under planning to take water from the Citarum River
system. Currently the proposed capacity is 30 m3/sec, but it is subject
to change in the future where required.

The study of the Cisadane River development is shceduled to start
wid 1985 and finalized in 1987, If this proejct should be taken up
preceding the TJC project, it would be more advantageous for water supply
than the TJC, :

The general plan of water sources is shown on Fig, 6 and. relation
between water requirerent and raw water requ1red is shown on Fig, 7.

Groundwater is fairly widely in use for domestic and industrial
purposes in addition to PDAM's water supply. . However, as the groundwater
potentiality is limited new groundwater extraction in large quantity
should be prohibited,

4.D Raw Water Quality and Treatment Process
Raw water sources proposed for water supply system to be
constructed in the Master Plan period are the West Tarum Canal, Cisadane

river, TJC and Cisadane dam systems. Charactristics of the water quality
and treatment processes for each raw water are briefed as follows:
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1) W¥est Tarum Canal

Concentrations of Turbidity, Color, KMn04, Fe, Mn, NH4 and
Dacteria are comparatively high, and BOD and Faecal Coli.
frequently high by influence of the Bekasi River. Treatment
processes proposed based on the quality charactristics are
pre-chlorination, coagulation using Alum and Polymer,
intermediate-chlorination, pH control and disinfection.

2} Cisadane River

Raw water of the Cisadane River at Serpong is rather high
Turbidity, Color and Fe, and low concentration of NH4, KMnO4
and Faecal Coli. The turbidity and color are chargeable,
Treatment processes proposed are pre-chlorination,
coagulation using Alum, pH contro} and disinfection.

3) Tarum Jaya Canal

Water of the proposed TJC at Bekasi is to be composed of
water from Jatiluhur dam. Charactrictics of raw water are
low Turbidity and light suspended solids, not so much
pollutants of NH4, BOD and Faecal Coli, high pH value and
Alkalinity and comparactively high Color and KMnO4,
Treatwent processes proposed are pre-chlorination,
coagulation using Alum and pélymer, pH control and
disinfection,

4} Cisadane Dan

Utilization of impounded water in Cisadane dam system is’
proposed for the Third Stage Project. In present planning of
treatment processes, the treatment methods proposed for the
TJC water will be provisionally employed.

4,E Immediate Program

The immediate program to rehabilitate and to improve the éxisting
water suvpply system is described as follows: S

Rehabilitation Works The rchabilitation prograwm for the reduction -
of water losses to be executed immediately includes replacenént of old
meters, old service connections and old distribution pipelines, and
leakage shatement study. Outline of proposed rehabilitation works is-as'
follows:

- Replacement of water méter, 74,000 meters {1985 to 1990) .

- Replacement of distribution pipelines, 200 km {1986 to 1990)

~ Replacement ¢f old service connection 10,000 nos (1985 to 1990)

- Leakage abatement study (1986 to 1990)

Total costs are estimated at Rp.22,643 million,
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Pejompongan Treatment Plant } No systematic rehabilitation nor-
improvement has been made since operation of the plant. PDAM started the
noxrmaliztion of mechanical and electrical equipment with own fund in
1983. The rehabilitation works are to be performed separated into four
phases, namely, 1) replacement of equipment of intake pump station, II)
replacement of the treatment plant equipment, IXI} replacement of
chemical feeding equipment and 1V) replacement and overhaul of electrical
equipment.. The works aré scheduled to be completed in 1986, Total cost
of rehabilitation works is estimated at Rp. 4,340 million.

Raw water conveyance system Based on the recormendation of the
present study, POJ has undertaken the feasibility study of raw water
transmission from the WTC at Buaran to the Existing plants. Raw water is
to be conveyed to Pejompongan Plant by pumping up from Buaran Treatment
Plant which will be constructed under the Immediate Project and by
gravity from crossing point with the Buaran River to Pulogadung Plant.
Total costs is estimated at US$ 46.7 million (equivalent to Rp. 46,890
million), including construction cost, and contingencies. '

~ Short Term improvement Project for treatment process In order to
treat the present deteriorated raw water until the completion of the raw
water conveyance system from the WIC, strengthening of chlorinaticon is
recommended as short term improvement project for the existing plant,
Total costs is estimated at Rp. 1,170 million.

Improvement project for distribution pipeline For full
utilization of available water production, augmentation of secondary and
tertiary pipelines is proposed. Total length of secondary pipeline is
estimated at 38 km and of tertiaxy pipeline at 930 km inclusive of
installation of 347 km long procured by the First Stage Project, Total’
costs are estimated at Rp. 26,859 million.

Immediate Project The jmmmediate project has been conceived on
the conditions of; i) to narrow the present gap between the supply
capacity and the potential demand, ii} to use 2.0 m3/sec of raw water by
enlargement of the WIC around the end of 1988, and iii) to minimize
construction cost by connecting with the ekisting distribution networks,
The project is summarized below:

- Water source : West Tarum Canal
- Raw water intake : At the crossing point with the Jati
' - Kramat River
-  Treatment plant : Same site as intake point
Treatment process Applications of alum and polymer,

pre-, intermediate-, and
post-chlorination, and post-lime.

.= Distribution mains : ¢ 1,200 ¥ 7.6 km, / 1,000 % 5.8 km and
¢ 900 x 3.4 km

~« Project cost s BEquivelent to US$ 32.45 million, F/C
: Uss 17.0 wmillion and L/C Rp. 15,300
million.
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4.F Future Expansion Program

Expansion Project The long range plan of the extension of the

Jakarta Watér Supply System shall be executed by stagewise implementation

in the Second Stage and Third Stage.
Stage is briefed as follows:

Descrigtioq

Target year

Total Population
Population Served
Served Aree (kmz)

Supply Capacity

Fhase of Implemen-
tation

Water Source

Location of Treat-
ment Plant

Major Facilities

- Raw water . intake
and transmission

- Treatment Plant

- Treated water
transmission

- Distribution

Second Stage Project

OCutline of the projects in each

Third Stage Project

1995
9,949,600
6,523,000
383
: 3
Total 23.3 v /sec
Existing 312.3 "
Additional 11.0 u
2 phases
3
WTC 3.2 m /sec
Cisadane R. 3.2 "
TIC 5,3 "

Buaran, Lebakbulus
and Cakung.

Raw water main
#1500 x 16.5 km
Raw water capal
Cap., 20 m" /s x 6,7 km

Cap. 11 " o x 4,9"
3
Buaran 3.0 mn" /s
Lebakbulus 3.0 "
Cakung 5.0 "

#1000 to ¢1650x55 km

Service area: 6 zones

Distribution center: 2

bDistribution pipéline:
Trunk mains, #4300 to
#1800 x 289 km
Secondary/tertiary
mains, $50 to ¢#250 x
3,600 kn

2005
11,998,900
8,784,000
454
. _ 3
Total 36.3 o /sec
Existing 23.3 "
additicnal 13.0 "
2 phases
} . 3
Canal 3 10.7 m™ /sec
TIC- 3.2 "

Lebakbulus and Cakung

Lebakbulus 10.0 m>/s
Cakung 3.0 "

#1100 to g1500x45 km

Service area: 9 zones

Pistribution center: 5

Distribution pipeline:
Trunk mains, 4300 to
#1200 % 202 km
Secondary/tertiary
maing, ¢50 to ¢g250 x
3,800 km

General layouts of each Stage Project are shown in Figs. 8 and 9,
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470 w3

WATER SOURCE

West Tarum Canal {(WTC}
Cisadane River {CSR)
Tarum Jaya Canal (TJC}

Total

TREATMENT PLANT

Pejompongan
Pulogadung
Buaran (Immediate)
Buaran
Lebakbulus
Cakung

Total

LEGEND

§>0©*€>

!
|

First Sccond
Phase Phase
(1990) (1995)
(m3/s) {m3/s)
15.6 6.0
3.2 3.2
- 14.9
18.8 24,1
5.6 (YITC) 5.6 (WTC)
4.0(WIC) 4.0(TJC)
2.0 (WTC) 2.0(7J0C)
3.0 (WTC) 3.0{TJC)
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Supply Zone

Fig.8 GENERAL LAYOUT OF 2ND STAGE PROJECT
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L i Second Third
! Stage Stage
¢ {1995} {2005)
S ' \ A _ {m37s) (m3/s)
) *  WATER SOURCE .
' ¢ West Tarum Canal (WTC) 6.0 6.0
v Cisadane River (CSR) 3.2 3.2
vl Tarum Jaya Canal{TJC) 14,9 18.1
N Canal 3 {C.3) - 10.7
wf ’
¢ Total 24.1 38.0
/
1 TREATMENT PLANT _
: Pejompongan 5.6 (WIC} 5.6 (WTC)
. ; Pulogadung 4,0(TJC} 4.0(TIC)
- ' Buaran{Immediate) 2.0(Tacy 2.0{T3C)
Buaran 3.0{Tac) 3.0(T3C)
Lebakbulus 3.0{CSR} 3.0{CSR}
- 10 . 0 {C - 3) .
Cakung 5.0{TJC) 8,0{TJIC}
Total 22,6 35.6
LEGEND
WEST TARUM CA t
RUM JAMA CANML Q Existing

U Treatment Plant
L.=1. 8km jk' : Existing

Mini Plant
CAKUNG @

TA

Proposed
Treatment Plant

wa

Proposed
Distribution Center

Proposed
Raw Water Intake

>

Proposed Raw Water
Transmission Pipeline
{Second Stage)

/ e mwes 3 Proposed Treated Water
P Transmission Pipeline
""“" " (Ssecond Stage)
Serpong ‘ﬁ comomm & wancn § Prop'os?d '{‘reatt‘ad Watexy
Transmission Pipeline
I (Third Stage}
Cisadane eemeees 3 Boundary of
River

Supply Zone

Fig.9 GENERAL LAYOUT OF 3RD STAGE PROJECT
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Service Connection and Meter Installation The service connections

and water meters are planned to be installed at a five year interval as
follows: '

Service connection

: Domestic
Year Residential Public Hyd. Non-domestic Total Increment
1983 111,451 1,417 21,106 133,974 7,500
1985 131,720 1,780 23,500 157,000 23,026
1990 272,800 3,360 41,870 318,000 161,000
1995 470,830 5,480 74,690 551,000 233,000
2000 691,320 7,950 177,730 817,000 266,000
2605 954,010 15,690 175,900 1,145,000 328,000
Water meter
1/2" to 1-1/2" 2" to 16" Total

Year No. Additional No, hdditional No. Additional
1983 126,095 - 688 - 126,783 -
1985 147,760 21,665 - 740 52 148,500 21,717
1990 307,950 160,190 1,550 810 309,500 161,000
1995 539,790 231,840 2,710 1,160 542,500 233,000
2000 - 804,460 264,670 4,040 ‘ 1,330 808,500 266,000

2005 1,130,826 326,360 5,680 1,640 1,136;500 . 328,000

Public Hydr&ﬁt Number of public hydrants proposed are,distriﬁuted
to each Administration District considering low income group as follows:

Area Schedule of Public'Hydrant :

Xotamaya 1984 1985 1990 1988 2000 2005
' {Aug. 1984) : ‘

PUSAT 466 500 790 1,120 2,430 2,280

(Central)

TIMUR 86 190 520 950 1,440 3,120

(East)

BARAT . 481 500 770 1,330 2,100 4,410

{West) :

SELATAN 57 120 150 670 960 1,610

{South) '

UTARA 419 470 870 1,410 2,020 3,670

{North)

Total 1,509 1,780 3,300 5,480 7,950 15,090
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Méter Repair Shop and Meter Storage For. improving present meter

repair works, furnishing additional meter test equipment is proposed.
More storage spaces are required for increase of provision of meters for
replacement and new service connections in future.

4.G

Cost Estimates

_ Total project costs estimated for the Second Stage and Third Stage
Projects are summarized below:

Unit:

F/C US$ million
L/C Rp billion

Second Stage'Project

Tmnediate Third Stage
Itens Froject Phase I Phase T1 Total Froject
F/C L/C F/C L/C P/C L/C F/C L/c F/C 1./C
1. Land - 0.3 - 41 - 2.8 - 6.9 - 1.2
2. Raw Water Intake Included to 3.0 1.8 - - 1.0 1.8 - -
Item 4
3. Raw water Tarpsmission Included to )
Facilitles Item 4 10.2 3.7 - 10,2 10,2 13,9 - -
4. Tréatment Facllities 5.7 5.8 34.4 14.6 12,0 12.4 26.4 27.0 31,2 31,7
5. fTransmission Facilities - - 172.5 5.8 19.1 7.4 36,6 13,2 23.6 9.9
6. Distribvtion Facilitles 6.5 3,1 €0.4 534  40.4 39.9 100.8 93.3  90.4 90,0
7. Power Receiving Cost Tncluded to - 2.3 - l.é . - 3.§ - 3.7
Item 4 : -

. adminlstration Cost - 0.9 -1 - 1. - 32 - 2.9
Engineering Cost 1.3 0.6 7.4 . 5.0 2,1 124 4,5 0.2 3.9
Sub-total _

{Items 1 to 9} 13.5 10.7 112.9 89.8 76.5 77.9 189.4 167.7 155.4 149.8
10. Physlcal Contingency v 1.4 1.3 11.3 9,0 7.7 7.8 19,0 16.8 15.5 15.0

Sub-total L

{Items 1 to 10) 14.9 12.0 124,2 98.8 84,2 85,7 208.4 184.% 170.9 164.8
11. Price Contingency k4 2.1 3,3 62.8 79,2 75.8  111,3 138.6 190.5 2321.1 444.2

Totsl 35 187 118 160 197 M7 395 492 609

Notej 1/ applied at 108 for basic cost _

2 applied at 7.5% (1984), 7.0% {1985) and 6.0%
(1986 and thereafter) for ¥/C and at 15.0% (¢1984},
1164 (1985) and 7.08 (1986 and thereafter) for
Second end Third Stage Projects
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4. H IﬁplementatiOn Schedule

The implementétiqn of the present water supply project shall be
undertaken by stepwise construction, two stages implementation are
recommended with Second Stage for target year 1995 and Third Stage for
200?. The Second Stage Project is proposed to be executed by two phases
%n its implementation; First Phase and Second Phase, to avoid a heavy
investment, and starts from the First Phase Program as an immediate

extension project. The implementation schednle for the whole projects is
shown in Table 3. '

4.1 PDAM Proposed Organization

Alternative Structure In order to meet the expansion of the systems

in the_Second Stage Project, PDAM is required (See Master Plan,
Chapter 3); '

(1) To attain maximum utilization of the existing water supply
facilities through efficient and effective control of every
possible resources.

(2) To maintain and/or upgrade level of service.

(3). To provide its customers with required services at the lower
possible costs.

{4) To ensure further éstablishment of system of financial
self-supporting.

Froposed Organization end Modification Required Alternative
structures were studied and evalvated for the purpose of overall
reinforcement of PDAM management structure. As a result of comparison of
advantageous and disadvantageous, Alternative 3 was recommended for PDAM
to employ for future modification as shown on Fig. 4 in the Master Plan,

" {1) Creation of Engineering Directorate
(2) Upagrading of Service Directorate

(3) shift of line organization of Branch Office, Iastallations
and Units {See Master Plan, Chapter 4)

~ Staffing plan up to the year 2005, target year of the present
Master Plan, required in each of division and sections in the revised
PDAM organization, is developed to carry out the proposed water supply
expansion program, The staffing plan, as guidelines ip determining in
number of staff in different qualifications to conduct assigned work in
the function, was prepared on the assumption that the production increase
of the plant will be made ac¢cording to the phased programs and total
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nupber of connection will be increased in orxder to distribute produced
water to consumers. The total staff required at the end of the year
1985, 1990, 1985, 2000 and 2005 is as follows. (See Master Plan
Chapter 4) .

1985 1990 1995 2000 2005
Staff Required 2,134 3,356 4,720 6,186 7,653

Vigorous efforts will be required to retain and recruit the required
numbers of qualified staff as proposed, and to achieve the target of the
proposed staffing plan as intented, PDAM is required to develop
recruitment policy with allocation of necessary budget. Also concensus _
on necessary recruitment should be obtained among divisions in PDAM and
an approval from Water Board in DKI,
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FEASIBILITY STUDY

CONCLUSION AND RECOMMENDATION

1-

2.

First Phase of Sec¢ond Stage Project is proposed to be implemenféd as

“the next extension project succeeding to the ongoing First Stage

Pfoject. The project censists of two systems, namely, WIiC and
Cisadane systems, with an incremental capacity of 6.0 m3/sec taking
raw water from enlarged WIC (3.2 m3/sec) and the Cisadane River at
Sexpong {3.2 m3/sec}. The plant sites of both systems are proposed
at Buaran for WIC system and Lebakbulus for Cisadane system.

Local develoPmeht in the served area should be reviewed from time to
tiTEf s0 as to install timely distribution mains revising the
original implenentation schedule.

To achieve simultanecous iwplementation of the two systems, WIC and

the Cisadane systems, as proposed, all activities of agenciles
concerned are recommended to be well coordinated for such as
funding, provision of raw water, land acquisition, construction
works ete. _ : :

In detailed design enginéering the follﬁwind-should be obﬁervéd:

1} Intake facilities at Serpong should designéd bhased on detailed
topographical survey and water level fluctuation.

2) Raw water transmission pipeline from Serpong to Lebakbulus plant
needs detailed study on selection of pipeline route based on
prgcise‘toPoq:aphic map which is under preparation by DGWRD.

1) Detailed study on treatment facilities especially for WIC water
should be made considering difficulty of clarifying raw water at
certain period due to fine silt in suspension. It will be
worthy to consider setting up of pilot scale plant for economy of
construction.

4) Stﬁdy_on,distfibution wethods such as direct'pumpage.and elavated

tank shall be done in terms of economy, comparing initial cost
and operation cost, and contrcl of pressure of distribution mains
“in.view of leakage of the system.

Water qpélify analysis of the Cisadane River should bé carried out

at Serpong at least twice a month continuously for a year for the
emoing detailed design, since up-to-dete data is necessary.
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10.

11,

12,

Trend of demand should be monitored continuously for prompt actions
to minimize adverse effects of water demand deviation from planned
in areas. Actions to be taken among others will be overload
operation of facilities until succeeding project, provisional change
of boundary of supply zones, extention of secondary and tertiary
mains, .

Tariff level and structure should be carefully determined, for
avoiding a large deviation from the projected level of revenues by
analysing consumption pattern and behaviour of water users based on
a¢curate and relevant data.

Groundwater management systeﬁ should be appropriately established in
ordér to encourage present groundwater users to switch to piped
water. SR '

Iuprovement of PDAM organization and‘upgrading of its management
system was proposed for sound business operation as well as
operation and maintenance of facilities to be expanded in the. Second
Stage, : S ’

Modification and iwmprovement of PDAM organization and management
were rYecommended to be initiated with start of the detailed design
and implemented during the design and completed at the end of 1987,
ensuring PDAM build up capability of actual operation and '
maintenance of the newly expanded system, and also to participate in
planning and designing by assignment of engineering staff,

Strengthening of engineering foréés and incréase of manpower in
production and also operation of the system together with necessary
training was recommended in order to increase operation capacity of
overall engineering and field activities expanded by PDAM's policy
of decentralization. : ' SR

Coordination among agencies concerned is required for smooth

execution of the projects which are many in kind and large in volume
including Immediate Program and First Phasé of Second Stage Project.
In this connection, the following arrangements will be needed. -

1} Bstablishing a special group of experts to supervise and control
all relevant projects to be implemented by different agencies,

2) Preparing and giving a guideline defining direction and scope of
works, approach ete to consultants of each project.

3) Providing Pbaﬂ with consultants for coordination and management
for expansion of all its business operation and projects,
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I, INTRODUCTION
1.A Outline of the Second Stage Project

Master Plan has proposed two stages implementation for the whole
construction up to the year 2005. The Second stage Proiject succeeding to
the First Stage Project, was planned to meet the water demand in the year

192? The Project is to be executed by two phases and outlined in
Table 4.

1.B Scope of Feasibility Study

" The Feasibility Study covers the First phasé of Second Stage .
Project due teo the follewing reasons: 1‘}1/}1'0&':11 supply capacity of the
water supply system provided by this plojéet in capable of nearly meeting
the potential water demand without unrealistically large lnvestment' Y
water sources required ave available from the Cisadane River and ’ and

{ Pinanc1ng, both internal and international, of the required fund is
considered in the affordable range of the aqencies concerned,

II. WATER REQUIREMENT
2.A Service Area

The area propqséd to be extended in the First Phase of the Second
Stage Project is 55 km2 from the existing area of 283 km2 and the
following areas are to be newly included: ‘1) Parts of Kaec. Penjaringan
and Cengkareng, North and West Districts, 2) Parts of Kec. Kebon Jeruk
and Kebayoran Lama, West and South Districts, 3) Pert of Kec. Koja, North
District, 4) Part of Kec. Jatinegara, East District, and 5) Part of Kec,
Hampang Prapatan, South District, The area extended in the First Phase
Project are shown on Fig, 10,

2.B Population served, Water fequirement and Producfion

Population served to be covered by the First Phase of Second Stage
Pro;ect is shown on Table 4.

2.C Water Demand Distribution
' The areawise day maximum demand in 1990 is shown below:

Central Horth West . South- Bast
District bistrict District District District

Service Area 48,54 89,134 56.10 74.86 69.56
{km2) .

Max. Day Demand 4.24 3.3 3,12 3.66 3.86
{m3/sec)
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1st Phase

Znd Phase

Description Present
Target Year 1988 1990 1995
{Completion of
i1st Stage Project)
Service Area (km2) 283 338 383
Total Population {x 1,000) (a) 8,375 * 8,872 92,949
Total Population in ‘
Service Area (x 1,000 ) (B) 6,072 * 6,538 8,002
Pepulation Served _ N
{x 1,000) {C) 3,707« 5,357 6,523
Service Ratio (%) (C/B) 61.0 81.9  81.5
(C/A) 44.3 60.4 _65.5
Water Reguirement
Average Copsumption (1/s) (D) 5,200 % 9,600 13,600
Unaccounted-for Water _ _
(1/s) (E) 4,200 * 6,300 6,700
(45 *) (40 ) (33 9)
Average Demand (1/s) (F) 9,400 * 15,900 20,300
Gross Per Capita Demand
(1pcd) (F/C) 254 257 | 268
Maximum Daily Demand _ 7
(Average Demand x 1,15) 10,800  ** 18,300 23,300
Expanded Capacity }1/s) - 6,000 - 54000
Raw Water Requirement (1/s) L
(expanded Capacity x 1.07) - 6,400 - 5,300

Note : * Projected figures

** Total water production

Table 4 OUTLINE OF THE SECOND STAGE PROJECT

JAKARTA WATER SUPPLY DEVELOPMENT PROJECT

JICA
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I31. IMMEDIATE PROGRAM

Prior to the implementation of the First Phase of Second Stage )
Project, an exécution of the following projects was immediately required
as proposed in the Master Plan. The costs required for these pro;ect are
to be reflected in the financial analysis,

1) Rehabilitation works and léakage'abatéhent study for water
loss reduction

Total costs ¢ Rp 22,643 willion
Period 1985 to 1990

2) Short term improvement for water treatment by reinforcing
¢chlorination facilities : : oo

Tatal Costs @ kp 1,170 million
-Period B 1986 and 1989

3) Improvement of distribution pipeline for full utilization of
available water production :

Total costs : Rp 26,859 million
Period : 1985 to 1989

4) Immediate Project for production increase by construction of a
treatment plan at Buaran.

Total costs : Rp 37,148 willion
Pariod : 1985 to 1988

Iv. FIRST PHASE OF SECOND STAGE PROJECT

The First Phase of Second Stage Project is composed of two system
according to the location of water sources and areawise water demand.
They are the Cisadane River System (Cisadane System)} and the West Tarum
Canal System (WIC System) both with a capacity of 3.0 m3/sec. General
layout is shown on Fig. 11, . 4

4.A HTC System
The WIC system covers supply zone 3, northern area,

Raw Water Intake The WIC System takes raw water from the WIC
through the intake channel, which is constructed by the Immediate
Project, by gravity flow. For the purpose of constant lével of intake,
the regulator is to be constructed close to and downstream of the
channel,
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. Treatment Plant The treatment plant is to be constructed on the
premses of the plant of the Irmediate Project. The plant type is

selected from among various possible types which are applicable to the
raw water,

The facilities in the plant are consisted of; raw water main from
the channel, receiving well, mixing well, flocculation and sedimentation
basins, rapid sand filter, clear water reserveoir, wastewater pond,
backwash tank, chemical feeding equipment, chemical and operation

buildinqs, and electrical equipment including instrumentation and
wonitoring system.

_ .Chemicals applied through treatment processes will be Alum and
Polymer for coagulations, pre-, intermediate- and post-chlorinations and
post-lime for ph control.

Treated Water Transmission The transwmission facilities to be
constructed for transmitting treated water from the treatment plant to
the distribution center for Zone 3 are composed of pumps, pump house and
trunk mains of 16.3 km long ranging ¢ 1500 to ¢ 1650 om in diameter,

4.B Cisadane System

chqtions of intaké and treatment plant sites are selected at
Serpong for the intake and at Lebakbulus for the plant. The System
covers Supply Zones 4 and 5. : . . '

Raw Water Intake <Considering raw water quality éohdition,
position of the main st¥eam in the river cross section, better access to
the site, availability of land and most shortcut to the plant, Location
of the intake site is selected at Serpong. Raw water intake facilities
consist of intake bay, channel, grit chamber, raw water transmission
purp and pump house. '

Raw Water Transmission Pipeline The pipeline crosses several
small rivers and streams from the intake to the plant and is ¢ 1,500 mm
in diameter and 16.5 km 1long. -

“Treatment Plant A few water samples employed for the present
study are obtained in a rather short period of the wet season. In the
detailed design stage, samples covering longer period should be analyzed,
-and accordingly the chemical application and treatment processeés proposeéd
here are subject to review, :

Raw water has rather high turbidity, color and iron, and low
concentrations of Ammonium, Organic Matter and Faecal Coli. For
treatment of this raw water, ordinery treatment method is employed by
applying Alum and pre-line for coagulation, pre- and post- chlorination
and post~line for pH control.
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The facilities in the plant are composed of receiving wéll, mixing
well, floculation and sedimentation basins, filter, clear water
reséxvoir, backwash tank, wastewater pond, chemical feeding equipment,
chemical and operation buildings, and electrical equipment including
instrumentation and monitoring system, :

Treated Water Transmission Transmission of treated water is by
gravity flow from the treatment plant to the distribution centey for Zone
4. The transmission main is planned inclusive of the capacity required
in the Second Phase and 9.1 km long of ¢ 1200 mm in diameter.

4.C Distribution System

Whole service area is divided into six supply zones. Each zone
has basically a treatment plant and a Gistribution center from where
watér is distributed by pumps. The supply zones are to be interconnected
to supplement water to each other for emergency cases.

Distribution Center Two distribution centexs are proposed for the
supply zone 3 located at northeastern fringe of the service area and the
zone 4 at western fringe. Each center is composed of service reservoir,
distributions pump and chlorination facilities. '

Distribution Truok Main The length of distribution trunk main to
be installed by the First Phase Project Was estimated at 200 km in total,
The diameter and length in each zone ave as follows:

Zone 1 ¢ 300 to ¢ 900 mm - 42,2 km
Zone 2 ¢ 300 to ¢ 600 mm 23.6 km
Zone 3 & 300 to ¢ 1800 mm 32.5 km
Zone 4 & 300 to ¢ 1500 mm 41.6 km
Zone 5 ¢ 300 to ¢ 1500 mm 43.3 knm
Zone 6 $ 300 to ¢ 1000 mn 16.8 km

4.0 Service Connection and Water Meter

Numbers of service connections and water meters proposed were .
presented in the Master Plan (refer to the table in the Master Plan,
section 4,6}, ‘ '

4.E Publi¢ Hydrant

Numbers of public hydrants to be installed in the District and . - -
improvement schédule proposed were presented in the Master Plan ([refer to
the table in the Master Plan, section 4,6),

4.F Work Shop, Meter Test Facility, Storage, Equipment and Tools, and
Motor vehicles : T

The workshop furnished by necessary machines and tools to overhaul
and repair ¢quipment was proposed on the premises of Bparan Plant, About
2.5 ha of land is required for stock yard of distribution pipes for
extension and replacement of old distribution pipes, and is also proposed
on the premises of Buaran Plant,
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| D few tools and equipments are provided in PDAM for pipelaying
works of extension and veplacement of distribution small pipes and
installing service connections., Procurement of pipe cutters, pilpe
beVeler,'tappinq and drilling machines and teols such as pipe threader,
torque wrench and chair wrench were proposed as well as equipments

necessary for pipelaying works; drain pvwp, road cutter, tanper,
compactor etc, :

) A meterx Fest facility for large meters was proposed to be
installed in adjacent to the present meter repair shop.

7 Considering need at present and near future for operation éhd
maintenance of the system at branch offices, plants and central office,

purchase of motor vehicles; pick-up truck, mini-bus, tank rolly and
motorbike are proposed.

v COST ESTIMATE

... The costs for the First Phase of Second Stage Project were
estimated on the basis of manufacturer’s quotations for supplies of
naterials and equipment which were adjusted according to the past bidding

prices in Jakarta and prevailing market prices for construction materials

‘and labors in. Jakarta.

1) Foreign currency component: the cost to be paid in the foreign
currency such as iwported equipment and materials (CIF price)
and smoall size pipe materials locally produced, and foreign
currency portion of expatriate service cost.

'2)_Loca1 currency Component: the cost to be paid in the local

‘currency portion for local labors and materlals manufactured or

produced lecally, handling charges and local transportation
charges for imported equipment and materials, taxes for
contractors and expatriate’'s local cost. :

3) Contingencies: Physical contingency is allowed at 10 % rate
" both for the basic cost of materials and works, and price .
contingency is allowed for both the basic cost and physical
contingency for overall periocd of the project implementation at
the following escalation rates per annum:

Currency . 1984 1985 1986 and thereafter
Foreign Component 7.5 % 7.0 % : 6.0 %

Local Component 15.0 11.0 7.0
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Total cost estimates are presented below:
F/C US $ 1,000

Unit ¢ §/C k. mitlion
Clsadane System WIC System - Total -
Items rfe v/ ¥/C L/C  ?/¢ | L/C
1. Land Aquisition Cost - 2,480 - 1,666 - 4,146
2. Supply and 51,606 37,522 53,844 41,773 105,450 79,295
Construction Costs
3. Power Receiving Cost - 1,620 - 620 - 2,240
4. Administration Cost - 832 - .882 - 1,714
5. Engineering Cost 3,613 1,126 3,769 1,253 7,382 2,379
6. Contingencies 5,523 4,359 5,761 '4,619 11,284 ﬁ,??g
Sub-total | | - AR )
(March 1984 price) 60,742 47,939 63,374 50,813 124,1;@ ?§§252
7. Price Contingency 29,809 37,207 33{143. 42,511 _6#,952. 79,718
Total 20,551 .85,146‘. 96,517 ‘ 93,324 187,068 178,470
VI. IMPLEMENTATION OF PROJECT
6.A Construction Matertals aﬁd Lébor Force

Most of construction mateérials for the civil works are available
locally of cement, steel, pipe frame scaffolding, form work materials,
paint and cable and lighting apparatuses. Pipe materials as distribution
pipes are locally produced of spiral steel pipes ranging ¢ 50 to ¢ 2,000
mm, gslvanized iron pipe and fittings ranging 1/2" to 6", PVC pipe and
fittings ranging ¢ 75 to ¢ 300 pm and asbestés cement pipe and fittings
ranging ¢ BD to ¢ 600 mm.

Enough manpower for'constructions works is also available., Only a
few skilled labors are available so that sufficient supervising by
inspector or superintendent will be required for the construction works.

6.B  Construction Ability of Local Contractor

The registration system of qeneral contractors and suppliers to
the Central and Local Governments has been established for undertaking
the public works. The registered contractors are gualified by their
ability taking into account holding numbers of constructions machines and
qualified engineer and past experience, There are not so many
contractors experiénced in watertight structures of water supply
facilities, although most of local contractors are sufficiently
experienced in usual structures.
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6.C Construction and Procuremént Method

In principle, procuerment of equipment and materials under the
external resources has to be performed by the open internal competitive
bidding procedure in accordance with the Guideline on procurement
procedure of bilateral/multilateral lending agencies. The tendering will

be grouped by plant équipument, pipe materials for transmission wmains and
distribution mains. '

6.D Construction Schedule of the First Phase of Second Stage Project

The construction schedue of each construction work on the First
Phase of Second Stage Project is presented on Table % Construction
Schedule. The schedule is prepared splitting the whole construction
works into several groups of intake pump station, treatwent plant,
distribution center and transmission and distribution pipelines, and also
considering the capability of contractors. Considering such capability
of the local contractors, it is desirable that the construction of plant
facilities should be undertaken under joint venture of local and foreign
experienced.contractors, )

6.BE Inplementation Schedule

Al) project to be executed under the Immediate Program and First
Phase of Second Stage Project are complementary to each others. From
this consideration, complehensive implementation schedule fncluding ali
projects is worked out and shown on Table 6,

' Récommendation of Project Implementation Prior to the completion
of the extension project of First Phase of Second Stage Project, it is an
essential requirement to accomplish the rehabilitation and improvement
works planned as the Jwmediate Program and the ongoing project of the
First Stage. Therefore the following acticns are recommended:

(1) Completing the First Stage Project, in progress, by. 1988 as
shceduled because the distribution mains to be installed by
the Project must receive water from the Buaran Plant at the
beginping of 1989.

{2) Commencing the leakage abatement study in 1986,

(3) Replacing of 0ld and defective meters and installing new
meters on unmetered service connections starting from 1985
providing yearly program for implementation immediately.

{4) Replacing old distribuvtion pipelines laid in 1920's and
related service connéctions starting from 1986,
Rehabilitation may be necessary to continue on pipelines
installed in 1950's after 1990 as routine works on the basis
of the actual results of water loss reduction.
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{5)

(6)

{7

(8)

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
completion of the above works. :

Installing the chlorination equipment in the ekisting:

‘treatment plants as early as possible for strengthening

chlorination and executing the construction of
pre-chlorination system for Fejompongan plant-at the same time
of installation for raw water transmission pipeline.

Selecting consultants urgently for detailed design engineering
of Immediate Project to complete the Project as scheduled.

Seeking financial support from lending agencies and provide
local fund for the First Phase of Second Stage Project in
1985, :

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

(1)

{2)

(3)

Fstablishing a special droup of experts to supérvise and
control all relevant projects to be implemented by different
agencies, '

Preparihg 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 end

management for expansion of all its business operation and
project. . : :
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L Year
Items

1985

1984

1537

CISADANE SYSTEM

1) Land Acqguisition

2) serpong Intake Facilities

J) Raw Water Transmission Main

4) Levaxbulus Treatmeat Plant

5} Treated Water Transmission
Main (Lebakbulus Plant -
Distribution Center, Zone 4)

&) Distribution Center, Zone 4

Distribution Trunk Mains

Zones 4 and 5

?

-~

WiC SYSTEM

8} Land Aquisition

9) Buaran Treatment Plant

1930

1971

1992

o)

¥

L

3.

CH

5'H

F'R

Year
Itens

198% 1285

1987 1953 1990 | 1931 1992

10} Treated Water Transnission

bution Center, Zone 1)

11) Distribution Center, Zone 3

12) Distribution Trunk Mains
Zooes 1 angd 2

Zone }

Zone &

SECONDARY/TERTTARY MAINS

13) Distributidn Secondary Main

14} Distribution Tertiary Main

15) Zonal Meter

FOWER RECEIVING

16} Sexrpong Intake

17) Lebakbulus Plant

i8) Distribution Center,. Zone 4

f9) Distribution Center, zone 3

Main {Buaran Plant - Distri-

|
|
|

[ R —

Legend
{C) =

Constxuction and/or
Fipelaying works

T/A 3

Advertisement, Tadering, Evaluation

and Approval

Construction and/or pipelaying works
Manufacturing

shipping, Handling, Local transportation
Installation of equipment

Test run

(P} 1 Procurement of pipe C :

materials ) Mz

{E) ¢ FProcorereit of mechanical §

equipnent ' 1 :

(EL}: Frocurement of vlect- TR :
rical equipment

Table

5 CONSTRUCTION SCHEDULE

JAKARTA WATER SUPPLY DEVELOPMENT PROJECT

JICA
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FIRANCIAL AND ECONOMIC ANALYSIS

The financial and economic analyses have proved the viability of

the proposed €.0 m3/sec expansion project. The sensitivity analysis has
showed that cash shortage in the PDAM's funds flow is not foreseen even
if risks in tea}izing the projected revenues were considered to a certain
Nevertheless, it is suggested that PDAM be precautions in
determining a tariff level and designing a tariff structure

extent,

7.A

Analyses Conducted

The major components of the analyses conducted were as follows:

- Projection of PDAM's future financial position

= Analysis on projected tariff level/structure and affordability

of water usexs

- Computation of internal rate of return

- Sensitivity analysis on the financial projection and the
_internal rate of return : ' -

- Analysis oh implications of price elasticity and groundwater
use on the viability of the project.

Findings

Thé analyses have found the followings:

{1)

(2)

- (3)

(4)

()

{6)

PDAM will be able to meet the financial obligations of the
proposed project after paying taxes and making centributions
to DKI budget if the average water tariff is raised to
Rp.202/m3 toward 1993 in terms of the end 1983/84 constant
price from the 1983/84 level of Rp.252/m3. '

The finding (1) will not seriously be changed even if slightly
unfavorable assumptions are introduced, e.g., an improvement
in accounted-for water ratios ended up with only half of the
target rate of 20 percent between 1983 and 1995.

Some cash shortages are expected between 1984 and 1990;
however, this will not seriously change the finding (1},

- either, even if the shortages are financed by outside

The cash shortages will be dieappeared if tax payments and
contributions to DKI are exenmpted or if revenves are increased
by 10 percent by eliminating bad debts or by raising the
‘tariff level, although misor drawing-down of cash at hand has

to be allowed.

Rates of return on average net fixed assets in operation after
1991, when the debt-service of the proposed project starts,
will be within a veasonable range of 5-10 percent on a
historic cost basis and 3-6 percent on a revalued cost basis.

The assumed average tariff of Rp.292/m3 ip 1993 and thercafter
is below the long-term marginal cost of water supply, i.e.,
Rp.379/m3 which was computed using the average incremental
cost methed at 10 percent discount rate,
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(7) The average tariff will be affordable by residential users.
The percentage of income which an average wmiddle income family
has to expend for piped water will be 2.5 pexcent which is
lower than usually uvsed rule of thumb for estimating the
maximum affordability, i.e., 4 percent.

(8} The Einding {7) is based on -the schedule of revising the
present tariff table for residential usérs by 33 percent and
that for non-residential users by 35 percent in real term for
ten years. Taxiff vevision at this rate does not appear to
give a significant adverse economic, financial, and political
impact to water users. :

{9).The financial internal rate of return computed is at a
moderate level, as a water supply project, of 5.8 peércent.

(10) Aithough PDAM's loan repayments would be assured, the revenues
from residential users might be largely different due to
effects of price elasticity and tariff structure unless tariff
level and structure are carefully selected/designed.

(11) The projected increase in number of connections might not be
realized if currént groundwater users were not appropriately
encouraged to switch to piped water.

(12) Projected future PDAM's funds flow is summarized as Table 7..

7.C Major Assumptions
The major assumptions for the foregoing findings are -as below:

(1} Average Tariff

Year 1983 1984 1985 1986 1987 1988 1989
Tariff: Real 252 219 218 227 235 243 253

Nominal 252 252 279 3190 334 isl 423

Averge Annual
. . Increase (%)
1990 1991 1992 1993 1994 1995 1993/1983 1983-1993

262 271 281 292 292 292 1.159 : 1.5

469 520 577 641 685 733 2.544 9.8
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Table 7 Surmary of Projected Funds Flow

{(Unit : Rp. million}

1984 - 90 1991 - 95
Amount Parcent Amount Poercent
sSources
Internal Cash Generation 157,567 30.6 502,209 81.0
1st Phase/2nd Stage 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
Reguiremehts _
ist Stage 71,878 14.0 - -
Immediate 37,136 F.2 - -
1st Phase/2nd Stage 248,105 48,2 118,181 19.0
‘Rehabilitation/Pipe Extension 49,501 9,6 12,188 2.0
Routineé Construction 23,083 4.4 18,811 3.0
Total Investment 429,703 83.4 149,180 24,0
1st Phase/2nd 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 DKI 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) (- -)
. Fotal Requirements 514,686  100.0 620,390  100.0
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2

(3)

{4}

(5

(6}

{7

(8)

Financing Conditions for the Proposed Project: Thirty-year
repayment period including 6-year grace period at 11 percent
interest rate. Here, following the arrangeément of the past
loans, interests during construction are not charged.

Accounted-for Water: Twenty percent inprovement from 47
percent in 1983 to 67 percent in 1995,

Raw Water Charge to Jatilhul Authority

Year Raw Water Chérge
1984-1987 kp. 10/m3
1988- . Rp. 15/m3

(1984 constant price)

Tax: To be paid from 1984 according to the qoverhment'
regulation.

Constribution to DKI Budget: To be paid according to the
existing regulations.

Equity from PKI: Not considered with the reasons that the
analysis should be conservative and that the level of equity
receipt should be determined taking account of the result of
the analysis without équity.

Connection Charges: The present rate be_érédually ﬁéduce& 50
that the charge will be equal to the actual cost of connection
in 1995. |

7.D Conclusion and Recommendation

It has been concluded, based on the apalyses and their findings,
that the proposed 6.0 m3/sec expansion project is feasible from the
financial and economic viewpoint. Therefore, it is recommended to
implement the proiect. : B

it is also recormended, for emsuring the proved viability, that
PDAM should pay due attention to the financial issues raised in the
master plan report and to the followings:

(1)

(2)

Relevant and accurate data should be collected and analysed
for determining the degree of revising the water rate table
and designing its structure. Othexwise, unpremeditated tariff
vevision may lead to unexpected shortfall in planned revenues

due to effects of price elasticity and tariff structure.

Appropriate management system of groundwater use should be
pursued in order to encourage present groundwater users to
switch to the piped water from expanded water supply

" facilities.
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VIII  ORGANIZATION AND PERSONNEL DEVELOPMENT

8.A PDAM Future Organization

Proposed Organization PDAM is required to tmprove its
orqani?ation'and_td upgrade management system for sound business
operation as well as opération and malntenance of facilities to be
expanded in the Second Stage. Alternative structures were studies and
evaluated in the light of the following natures:

(1) Improvement of -organization structure with an appropriate
numbeér of staff,
(2) Improvement and strengthening of the divisional make up for
sound operation.
(3) ‘Upgrading of water service for customers

Modification Required The organization and management structure
proposed for PDAM is designed to strengthen its operational undertakings
capable of carrying out all technical, operational, planning and
administrative functions, focussing at; :

{1) Attainment of technical competéence through provision of safe
and reliable potable water.

{2) Iﬁtegrétion of overall activities of the Central Office,
Branch Offices, Units and Installation, with economy and
efficiency. .

(3) Provision of planning capability of medium and long term water
supply expansion and investment programs with an aim to
"upgrade operational function to provide basic water supply
service for customers,

The proposed structure can be implemented in stages and modified
to meet future requirements in order to justify the major programs of
expansiops and rehabilitation. ‘

Restructuring of Line of Function and Division In the recommended
organization structure, an additional function of "Engineering"
Directorate was newly provided after separated from Technical and
Production.  PDAM technical function has been restructured into
“Engineering” and "Production™ in order to cerxry out independently
engineering activities of technical planning and design and project
implementation, and production activities of water treatment plant and
distributfon. New function has been created, and divisions and sections
have been created, and divisions and sections have been regrouped and
shifted for more effective coordination and control.
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Improvemént of Organization Modification Modification and
improvement of PDAM organization and managewent should be initiated with
the start of the detailed design and be implemented during the design and
completed at the end of 1987 so that PDAM can arrange necessary set up
well ahead of the actval operation and maintenance of the newly expanded
system. This will ensure PDAM to participate in planning and design
stage and to assign engineering staff dvring construction stage of the
proposed project implemented by the Central Government,

8.B personnel Development and Training

pPersonnel Development Staff requirements for PDAM in thé Second
Stage Project was proposed considering,

(1) To strengthen engineering forces by recruitment of engineers
and technicians so that imbalance of the present manpower
structure will bhe improved.

{2) To increase manpower in production and also operation of the
systems to remedy imbalance of the overall distribution of
staff.

(3) To increase manpower in Branch Offices, Units and Rayons in
order to improve operation capacity of field activities to
meet PDAM's policy of decentralization.

Training Vigorous recruitment of new entrants is needed and
 continuous upgrading of PDAM's personnel's skill and knowledge is
essential. To cope with this, there is a need for trafining of the
existing personnel as well as new entrants should be developed.
Personnel program and thelr area of training are proposed from top
management to operaters at all levels and areas of operations.
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Annex-1
SCOPE OF THE STUDY

1. Study Area

(1} The sexvice area of the Master Plan should be of Jakarta City.

{2) The study area of the feasibility Study will be selected from
the result of the Master Plan Study.

(3} The Study will touch on those facilities in the immediate

env%rons of Jakarta City which are related to the water supply
project in Jakarta.

2. Outline

{1) Master Plan

(2)

a.
b.
c.
d.
e.

f£.

g.
h.

il
3.
kl

Data cellection and analysis
Definition of served areas for planning
Estimation of population

Estimation of water demand

study of present status of water works including losses and
intak problem

Study of water sources

Ylanning of water supply systen

Rough estimation of cost for construction, operation and
maintenance

Preéparation of implementation schedule

Soclo-economic study ‘

Study of organization, operation and management plan

Feasibility Study

=
b.
Cs
4.

e‘
f.
g.
h.
i.

1.

k.

pefinition of project area

Estimation of population to be served

Estimation of water demand .

Study of improvement of existing facilities and proposed
program of immediate action

study of water sources

Study of required facilities and layout of facilities
study of design criteria

Preliminary design :

Preparation of construction schedule

Study of construction materials and labour force and study
of construction ability of local constructors
Preparation of construction methed and procurement method
of materials and eéquipment

Estimation of costs for construction, operation and
maintenance

Estimation of benefits

Financial analysis _

study of alternatives of organization operation and
management plan _

Preparation of jmplementation program
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