3,5 Water Supply Condition

. Ppoductlpn gapacity of the system is considerably below water demand
at present partly due to the delay of the implementation of the expansion
project, the First Stage Project. Table 3.20 shows the past trend of
product$0n increase for ten years from 1973, and the table indicates the
ratio between average day and maximum day productions has been decréasing
t? 1.05 from about 1.2 in 1977 suggesting lack of ptoductibn éapacity.
Figs. 3.11 end 3.12 show the water pressure conditions of service area in
1982 and 1983 respeéctively according to the pressvre records measured by
PDAM. As the matter of course, water pressure shows high in the area
near the treatment plants, but sudden drop of water pressure is observed
which will indicate that such phenomenon is caused by not only the lack
of production capacity but also inadequate sizes of distribution trunk
mains and/or deteriorated old mains and insufficiency of the secondary
and tertiary mains in the service area. Areas except locations near the
treatment plant are presuméd with problems on water supply. The area
remote from the treatment plant is suffering from the shortage of.supply
and deterioration of water quality duve to low water pressure and
existence of suction puwps connected directly with the distribution
pipelines. Fig. 3,10 in the previovus subsection shows the deterioration
of distributed water quality in low water pressure zones and areas along
0ld distribution pipelines, '

Considering the big deviation between present supply capacity and
water demand, improvement within a short time of the existing system
including both production cepacity and distribution pipelines will be
difficult,  As described in the preceeding subsection, production
capacity will be increased at 3,000 1/sec and corresponding distribution
trunk mains are also plapned to be installed. However further increment
of production will be reguired in the near future to reach to the
tolerable supply level. Great effort is also necessary to install the
secondary and tertiary mains to distribute water newly produced together
with installation of service connections. '

From the above, the areas requiring urgent improvement are .
identified in the present service area mainly for the purpose of water
supply to domeéstic users in deteriorated grovndwater conditions and
densely populated areas. These areas are as follows:

1) whole the North pistrict where lack of distribution pipelines
is remarkable and deterioration of groundwater quality is
cbserved. '

..2) Sawah Besar and Kemayoran in .the Central District where old and
complex secondary and tertiary mains are installed., Those
pipelines are to be rehabilitated or replaced.

'3) Taman Sari and Tambora in the West pistrict where is presently
a commercial center with high population density and also old
and complex secondary and tertiary mains supply water in the

area.

4}'N0rthern part of Grogol Petamburan in the West District where
high population growth is observed and deterioration of

groundwater quality is expected.
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5} Tebet and Setia Budi in the South District where a lack of
distribution pipelines is remarkable and draw down of

groundwater table is recently reported whicﬁ gauses .
3ifficulties of use of the shallow well during dry season.

6) Kebayoran Baru in the South District which i; Fhe.residential
arca of higher income group with high comsumption.

PDAM Jaya has categorized the consumers to 26 classifications in
respect of water tariff as shown in Table 3.21. The table also sho?s
number of sexvice connections, average consumption per month and daily
consupption per one connection in each cateqorized use, Catggories of
consumers are briefly explained as follows: ' :

- Office : Government offices and diplomatic offices

- Boarding Bouses : Government domitory, guest houses, lodges

- Religious Places : Mosque, church and other relogious
institution :

- Industrial Enterprise : Factories, industries

- Small Industries t Home industries, small size workshop with
residence :

- Hydrant, Water vVendor : Public hydrant where people buy orx use .

piped water at low water rate, Water vendor
vwho buy water and sell it to the people
living

- Depok National t Housing area located in Pepok out side of
DKI Jakarta. PDAM Jaya supplies water from
Ciburial, Bogor.

- Wind Mills ! Groundwater lifted up by the wind mills is
' supplied to neighouring people,
- Arwed Forces {ABRI) Military camps, headquqters, housing for
family.

For the reference of demand projection, the consumers classified
into twe major categories, i.e. Dowestic Use and Non-Domestic Use, and
Ken-Domestic Use consumer is further classified into smaller categories.
Table 3.22 indicates the number of connection categorized based on the
above classification in the year 1980 through year 19282 and in May 1981,
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Table 3.22 surber of Service Connections in the
year 1980, 1981, 1982 and in May 1983

Categories 1980 1381 issz 1283 (May)
A. Residential Use 92,177 99,797 165,119 111,451
B. Non-Comestic Use
B-1 Public Use .
a. Government Offices 1,784 1,824 1,849 1,201
L. Scholls 239 267 284 303
c. Religious Places 305 333 357 390
d., Kospitals '
i. General Hospitals 50 56 ¥ 59
~ii. Maternity _
Hospitals {Private) 89 85 93 81
e. Boarding Kouses 139 146 153 155
B-2 Industries Use _
a. i. Industries 324 327 337 261
ii. Store house 300 294 292 293
b. Small Industries 5,291 5,656 6,086 6,519
B-3 Trade and Services
a. Hotels 109 107 113 114
b. Trade and Services 9,666 9,928 10,490 11,049
B-4 Port Tanjung Priok 7 8 6 9
B-5 Armed Forces 0 0 3 624
B-6 Depok National Housing .2 1 1 1
B-7 Others
{(Market, Wing Mill) 55 47 47 47
Total B 18,360 19,079 20,168 21,106
Total A and B 110,537 118,876 125,287 132,557
C. Public Hydrant 1,149 1,231 1,197 1,417

Total A, B and C 111,686 120,107 126,484 133,974
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3,6 ‘Untaccounted-£for water

3.6.1 General

A’ large amount of wasted or lost portion of the distributed water,
about 53 % of the total production in 1983, is regarded as
unaccountéd-for water. It was almost 59 % in 1977 and reduced by means
of improved reduction of losses effectively undertaken'by PDAM,

”Alslight igcrease, however, was recorded during the year 1983,
whic? m?y.?e caunsed by the system pressure increase effected by
commissioning of_the newly constructed Pulogadung Plant.

' 'Deﬁaileﬁ analysis of the unaccounted-for water in the PDAM's water
supply system has been made and presented in Appendix MII-3,

3.6.2 Components of Unaccounted-for Water
 The analysis on the present unaccounted-for water shows that the
losses consist . of mainly in two groups, namely (1) fllegal use, billing

errors, etci, and {2) system leakage.

_ Preliminary estimate of components of the unaccounted-for water is
made and summarized as shown below: B

' C Unaccountes-for Watex
Components {percentage of production)

1, Illegal Use . 5
2, Under-registration - 5

3, Under-estimation

by Estimated Billing |

4. piblic Use | ' o

5. éysiéﬁ Leékage ' 41
.To’i:.al‘ - | 53 %

It is observed in many countries that nunber of ‘leaks in service
connection tanges at 85 - 90 % of the total system leakage., PDAM has
recocded rather low rate (43 %} for the service connections, and so the
actual leakage cases may be estimated more than the reported amount.
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has been verified as a trial case,

T et Yeakage
The present syste b ned in the large size

based on the PDAM's record and the experience obtai
cities in Japan, and summarized as follows:

Unit Rate of Amount of

. Leaks. ' - Leakage

Cases of leaks (m3/hr/case) " {m3/hr)
Distribution main 3,000 1.0 - 2.0 3,000 - 6,000
Service connections 5,006 - 10,000 0,25 - 0.5 1,250 - 5-000

4‘ 250 - 11;000

Total
(17%) (44%)

3.6.3 Bresent leakage Abatement Work

At present in 1984, PDAM's water supply system hes approximately |
133,000 customers or service connections in various categories.of USETS.
Out of the present service connections, about 42 % is installed with old
metei§)6ver 10 years without replacement. According to_thg:tePQrt of
PDAM'"’, the present system leakage can be divided into two categories by
pipe size: service mains and connections, and distribution mains. Aand a
ltarge portion of leaks, about 88 % of the total was found in the old
pipelines.

Note : (1) Data-Data Penaggulangan Lebocoram Pipa, 1982/83 PDAM

PDAM has been implementing leakage detection and repair works by
branch office basis. In fiscal year 1982/8B3, total 4,578 cases of leaks
were found and repaired. According to the PDAM's report, leakage cases
increase during the dry season, while it is less in the rainy season,
which will be explained that the leakage detection work is difficult in
the wet season, Many cases of leaks are also found and reported by the
customers. PDAM is generally detecting visible leakagé only, theréfore,
leaks in the underground are not included in the record ¢f leaks found
and repairéd by PDAM, 1In the case of leakage in the service connections,
leaks may not come out on the ground surface due to low system pressvre
and small amount of leaks, :

Recently, in 1984, PDRAM organized a new team especially for
leakage abatement works by assigning a total of 78 personnel and staff
who are transferred from branch offices and the Distribution bivision..

According to the PDAM, the new organization will serve on the all
newly defined five svh-service zones which are corresponding to the
present five districts. And, PDAM is planning to apply its task force
concentrating on the repair works of visible leaks for the time being.
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3.6.4 Field Survey

The fle%d surveys were conducted twice during the study pericd at
the same area in Pulo Mas, east district of Jakarta, The reason for
selection of the area is explained in Appendix MIII-3, The survey area
is occupied entirely by residential houses, about 110 resident, s0 that
minimum night flow is considered wmore or less cquivalent to leaks.

Major findings of the survey are as follows:

1. The existing drawing of pipelines does not show actual

conditions of pipelines, and some valves indicated on drawing
are missing,

2. No stop cock on service connection was found while the standard
drawing shows it.

3. About 34 percent of installed meters are not working or cannot
be read.

4. Leakage of the system in the survey area is considered as 40 -
50.%, .

.~ For the leakage abatement, the complete as-built drawing of
pipelines and service connections are inevitable., Rehabilitation of
valves and arrangement of stop cocks on every service connection are
vital for the works.

3.6.5 Recommended Target of Leakage Reduction
. . The said study on the Unaccounted-for Water, included in Appendix
MIII-3, recommends to set the target of leakage reduction and decrease

the unaccounted-for water below:

Target Reduction of Unaccounted-for Water

sl Toem Gy 1990y by 3005)
Illegal 5% 3% 1%
Under-registration 5% 3% 2%
Under—estimgtion 1% - | -
Public Uses 1% 1% 1%
Leakage 41% 33% 21%
Total 53% 40% 25%

3 - 53



Recomxended measures to decrease the present rate of the
unaccounted for water are surmarized as follows:

1. Metering progran including replacement of 0ld and defective
reters and establlshment of meter teésting and repair procedure.

2. Replacerent of old pipelines together with old service
connection tapped from them.

3. Intensive.survey and study on leakage abatement.
4. Training for leak detection and repair

5. Establishcent of organization which has the overall
responsibility for water loss reduction program.

6. Installation of stop cock on service connection as shown on
standard drawing of PDAM.

7. Preparation of precise drawings showing size and materials of
pipelines, location of accessories such as valves, air valves,
hydrants, blow offs, pipe bridges road crossings and other
important appurtenances. Also detailed drawings of service
mains and connections showing alignment, size and materlais,
and locations of stop cocks and water meters etc.

The period for implementation of the above program will be about
five years as the reasonable term to establish the frame work for the

future activities of water loss reduction.

The cost for the above works 1s estimated as Rp. 22,600 million or
US$ 22.5 million equipment,

The details of the above are presented in Appendix MIII-3,
The proposed rehabilitation program is reflected in the

recommended measures presented in Section 4.5 Immedlate Program in the
report.
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3.7 Operation and Maintenance

Present conditions of operation and waintensnce of the existing

i?tigssupply facilities are investigated by site visit in the following
ields:

1} Treatment plants -

2} . bDistribution method

3} Public Hydrants

4} Master repair shop and storage

5} Storage facilities of Chemicals and parts of materials
6} Storage and stock yard

7} MVotor véhicles

8) Pire hydrant

Present condition are described in the following sections.

3.7.1 fTreatment Plants

Present status of operation of Pejompongan plants I and II and
Pulogadung plant is shown in Table 3.23 covering coagulation and
sedimentation, filtration, and chemical application. Up flow type
clarifier and Aquazur filter with air scouring and backwash system are
employed in Pejompongan plants and conventional types of flocculation and
horizontal flow sedimentation basins and filter with surface and backwash
systems in Pulogadung plant, The plant facilities are operated in
accordance with the operation mannuals in each plant. 1In dry season,
particularly, the treatment of polluted raw water is not satisfactorily
performed. The outstanding issues in operation and maintenance are as
follows:

{1) coagulation and sedimentation
- e to accumulation of sludge in center drain, cleaning of
bottom of clarifier is forced to be done every two months
in Plant I.

- Suspension of sludge blanket zone is prbblematic'ih case
of high turbid raw water and twice cleaning in a year for
each ¢larifier seems necessary in Plant 1I.

- Scum is producted and thicknened on surface of
flocculation basin ond it gives unsatifactory for
coagulation in Pulogadung Plant. Appropriate
countermeasure for scum removal is necessary.

{2) Filtration . _
! - Mud balls grow in filter sand bed. ' It seems to be caused
by backwash in flow and duration Pejompongan Plants,

- Adx scoﬁrihg of filter bed is_ununiform'dpe to crack in
sand layer of filter bed, in Pejompongan PFlants,

(3) Chemical Application
- bosages of chemicals are not adegvate, so that removal of

pollutants is not sufficient and finished water frequently
does not meet the water quality standard in Pejompongsn

Plants. -
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3.7.2 Distribution Method

Distribution method of water from the treatmént plants to the
service area depends on direct pump system. The service area is divided
i?to two areas, eastern and western parts separated by the Ciliwung
River. FEastern area is covered by Pulcgadung plant and westérn area by
PejOmp?ngan plant. These service areas spread between 5 m to 10 m in
elevation, gradually high toward south, and are directly served by the
distribution pumps with 50 m head. Hilly area, 18 m to 27 m in

clevation, is served directly by pumps with 75 m head equipped in
Pejompongan plant I, '

Hiﬁi-?}anfs cover independently each limited area, which is isolated
from the existing service area covered by the said plants, and newly
developed area. These areas are also directly served by pumps,

The area along the Ciburial spring system, 12 m to 30 m in

elevatipn, are servéd from clear water storage reservoir located in Pasar
Rabo by gravity,

Ar pteSent, as shown on Fig. 3.6, five béoster pump statiens are
operated in the distribution system to improve supply conditions in low
pressure and each station receives water in storage reservoir from the
distribution main. Two are for shippirg supply at Tanjung Priok and
supply to remote area from distribution trunk mains at Klender, and
another three for independently developed housing areas. In Sumur Batu
tooster pump station, currently, all of three old pumps with a capacity
of 100 1/sec¢ wére replaced by big pumps with a capacity of 260 1/sec to
rneet the water demand for Sunter housing area newly developed., Fach
station supplies water to the area with direct hooster pump system.

3.7.3 Public Hydrants

DKI Jakarta has 1,509 public hydrants as of August 1984 including
832 hydrants, for public bathing, washing and excreta disposal vses for
which service charge is not collected, and 1,426 public hydrants for
general public uses by several categories as shown on Table 3.24.

: Preéent ¢onditioh'of the existing public hydrants, problems and
consideration for future extension of the system is described below.

Approximatélf 25 & of the existing hydrants were, in the year
1980, out oOf service because of many reasons, i.e., not sufficient water
or pressure is available in service pipes, age of the hydrant system is
0ld, leaks and damages on service pipe and water charber are existent.
Those defective hydrants need to be rehabilitated as soon as poSs%ble.
For this purpose PDAM conducted field investigations on the existing

hydrants.
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Under the Mohamad Husuni Tamrin (MHT} project, and in the
conmunity Kencana, considerable numbers of hydrant were installed, (70 %
of total hydrants as of August 1984) and these systems were operated by
community oxr part of district where the public hydrant located and PDAM
did not directly participated in its operation and waintenance of the
system. - Therefore when the system was not properly operated and
maintained, gréat volume of water might be leaked and wasted. As these
problems has béen recognized among the people concerned at DKI and PDAM,
recently it was agreed that installation and operation of the hydrant
systenm are placed under the control of DKI Jakarta,

It is_proposed that the above hydrant systems and other hydrants
are gradually transfered to PDAM or operated under the control of PDAM
as soon as possible,

Apart from the above public hydrants, PDAM is considering a rlan
of supplying water in areas where drinking water is hardly available.
This plan is not included in the work of the present Master Plan, but for
reference an outline of the plan is déscribed here. The supply method is
}) to construct water tanks with a capacity of 20 w3, eguipped with taps,
2) to store water therein transporting from the water works by tank
lorry, and 3} for nearby residents to take water through the tap.

3.7.4 Meter Repair Shop and Meter Storage

There are four (4) different smaller size of meters, 1/2", 3/4",
1* and 1-1/2", 2nd eight (8) numbers of larger size meters, 2%, 3%, 4",
6", 8", 10", 12" and 16" in use. The type of smaller size meters is an
influential type, and main manufactures are from BASCO (Single-jet, wet
type, made in Italy}, METRONEX (Single-jet, dry type, Poland), CENTURY
(Multi-jet, dry type, Venezuela), KENT (Single-jet, dry type, England),
KINMON {Multi-jet dry type, Japan), and AICHI (Multi-jet, dry type,
Japan). The Lype of larger size wmeters is a Waltman type and mainly from
PONT A MUSON and BASCO.

As of July 1983, total number of servic connections is 135,300, Out
of this, 126,095 (93.2%) nurber of connections are with smaller size
meters, 688‘(0.5%) nurber of connections are with larger size meters and
the rest of 8.517 (6,3%) are with no meters.

pPast record of meter purchasing and present status of meter
installation are presented in Appendix MIV-92. :

Adjacent to the PDAM contral office and next to the Pejompongan
Preatment plant there is a building which has a meter repair shop and a
meter storage beside a warehouse for pipings and fittings. .

'Pfesent_condition on operation and maintenance of the meter repair
shop and the meter storage are as follows.
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1) Meter Test Bench and Ma

PDAM Meter Division maintains the fo

and pachines in operation.

Meter Test Bench

Capacity

Meter size Number of
to be ceter
tested per test
172" - 1™ 24
172" - 1+ 24
Combined Test
Béench for
1/2" - 1-1/2% 4

2“ - 6" 1

chine

llo@ing’metet-test benches

Number
of Purchase
unit year - Remarks
2 1973 Good condition
for operation
1 1981 Good condition
for operation
1 1973 Good condition

for operation

Note : 1. No meter test facility for above 6" meter at present

-

Machines

Nere of Machine

2. Lathe
(small size)

b. Lathe
(large size, _
1.5 » length C to C}

¢. Drilling machines

d. Milling Machines

As of August 1984, electricity
to above machines are disconnected.

be in good condition in appe

arance,
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Purchase _

Manufactures Year ~ Remarks |
EMBO 1280 For making
{BULGARIA) part
VOEST 1973 For making
{BULGARIA) .. part

1980 1 wm to

25 mm

ADCOCK~SHIPLEY 1980
LEICESTER
{ENGLAND)

is out of order and the cables
The machines, however, seem to



2) Meter Repairing

Met?rs reroved for repair or replacement are brought to the
meter repalr shop from each branch office (Cabang). After shop
staff ?ave checked the meters and available parts such as gear
mechanism, which are imported, those meters are repaired and
overhau?ed. The parts such as dial, screw pin areé available in
Indonesia. The meters which cannot be repaired are stored until

the imported parts purchased or some of them are abandoned and
s01d off with salvage value. ' :

] Average number of wmeters repaired per month by each meter
size at present are as follows:

Nurber of Meter
repaired per month

Size of Meter (in Averaqge)
1/2" - 1-1/2" 300 - 500
2" or larger 30 - 50

Space of the Repair Shop

_ ~ Space for test bench and testing seems large enough at
present and also in hear futvre until the year 1990 or around.
However, the work place for repairing should be enlarged and the
existing machines be placed with sufficient space for safety and
efficient.

Layout of present repair shdp is shown in ¥ig. 3.13.
3) Staffing

Present organizafion of PDAM Meter Division is as follows:

{1} Repair and Maintenance 17 staff
{2) Adwinistration 18 staff
(3) Water Meter Control 20 staff

55 staff
Note: 1. Division chief is included in Administration

. "Repaif and Maintenance" section staff (17 pefgonS) are
able to cover present repair réquirement stated sbove. Present
ptactice:Of weter vepair is 15 - 25 numbers per day and maxiwom
°¢apac1ty of the meter repair at present will be_approximately 30 -
50, and of meter testing will be 280 - 300 per day for 172" - 17
meter. (24 numbers x 3 benches x 4 time test per day assumed).
Therefore, only one of three meter test pbenches of 1/2" - 1" is in

operation in a day and the remaining two units are left as standby
units.
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In future, when increase of number of meters to he
overhauled, repaired and require more work efficient in the terms
of technique and time related to the work, the "Repair and
Maintenance" section should be further divided into three (3)
sub-section such as 1) Repair and Overhaul, 2} Meter Test, 3)

Record and Registration.

4) Meter Storage

Adjacent to the meter repair shop, there is a meter storage
with steel shelf furnished for smaller size of meters. Larger
size meters are placed on the concrete floor. At present._the
space for handling of meters is limited especially for larger size
neters.

The layout of existing meter storage is shown of Fig. 3.13.

In order to improve present metér repairing work, it is
recommendable to provided some machines such as sand bluster, universal
type pilling machine, gasket cutting machine, and to install additional
meter test benches for smaller size meters as well as a new meter test
Facility for larger meters as repair and maintenance needs increase in
future, Further the space for reparing should be enlarged to place the
machines with sufficient space provided to ensure safety in work, and
space for meter storage, prepared separately for smaller size and larger
size meters, and sufficient space to access to each storage area should
be provided. Feter repair shop arnd storage should be sufficiently
staffed in accordance with the expansion of the shop and storage.

3.7.5 Storage Facilities of Chemicals and Parts of Materials

Chemicals are procured from both local and foreign sources. The
local producers of alum, lime, activated carbon, chlorine gas are located
as shown below:

Alum

Lime

Activated carbon
Chlorine gas

Pulogadung, Jakarta
Bogor, West Java

pandung, West Java
Sarabaya, Fast Java

LI LI LI

Enough spaces are provided for chemicals in both plants of
Pejompongan and Pulogadung, At the time of investigation in August 1984,
alum and lime were stored for about two months supply. Chlorine gas is
supplied by regular transportation frow Surabaya every day due to limited
chlorine gas container, and always stored with one ton cylinder for
fifteen days supply. Besides, the imported products of soda ash,
polyelectrolyte and hypochlorite are procured and stored in the ilump for
necessary volume for a year's supply. Carrying in and out chemicals are’
done by mannual handling using cart in Pejompongan Plant and by forklift
truck in Pulogadung plant for alum and lime, and for chlorine gas
cylinder, handling is done by trolley with & chain block.
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3,7.6 Storage and Stock Yard

Each cabang has a closed storage for piping materia%s fot sérvice
connection and tertiary pipes including service saddles, fitting valves,
accessories, small size DCIP, SP, PVC pipes, limited numbers of flow
meters of 50 - 100, valve covers, etc which are authorized to use under
the responsibility of cabang for installation of new service connection
and replacement of defective part of the service lines. The space is
approximately 120 - 300 square meters. Most of these materials are put
on the floor because of the limited number of shelves or bins and piping
materials are put in jumble. It is recommended to provide appropriate
nurbers of bins, and dispose the materials in order with enough space for

access to the materials,

part of the office yard are used as stock yard of pipe materials,
relatively larger diameter pipes than those stored in closed storage.
North branch office has their storage yard about 3 km apart from the
branch office. According to the account of branch office staff vntil now
present space is enough for their open storage yard since they receive
the materials from central office stock yards every time when need
arises. The problems are handling, off and on loading, and
transportation from central office and to project sites, because of the
lack of mobil equipment and wachine for that purpose. They request and
borrow the mobil equipment and machine from central office every time
needed, and séme time it takes time until they can use them.

For safe keeping stored materials, one to two staff keep watch in
two or three shifts of 12 to 8 hours. :

Storage and stock yard maintained under control 6f PDAM central
office are as tabulated below.

No. Location Type Space Material Stored
1. Pejompongan closed + 700 m2 Accessor ies
2. Pejompongan closed + 500 m2 Chemicals
3. Pejompongan open + 2,000 m2 Pipes
4. Yebayoran . closed 3: 300 m2 - BAccessories
5. Kehayoran open + 300 m2 - Pipes
6. Kamp. Rambutan closed n 300 m2 Pipes
7. Kamp. Rambutan open + 300 m2 Pipes
8. Cibindng gemi closed E 200 m2 Accessories
9. Gunung Batu open + 200 m2 Pipes &

Accessories
+ 4,800 m2

) It is recommended that storage yeards be provided especially for
piping materials for immediate rehabilitation work and secondary and
tertiary pipe works which are scheduled to be implemented in near fature.
It is also required to purchase vehicles for pipe laying as well as
operation and maintenance. '
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3.7.7 Motor Vehicles

PDAM at present owns motor vehicles Bf -ups, )
m?n;-buses and.tank Lorrys, 128 nuwbers in totzicgngpiéatzzggz;s of motor
b;kes..'Approxamately 45 percent of the motor behicles were purchased 10
years Or more ago. ‘The remaining are purchased wostly in past 5 years
according to the inventory record. Approximately 40 % the motor bikes

are purchased ?inCe_year 1969 till year 1976 and have been used for more
than 9 years till present time.

Some‘of the vehicles are considerably worn out due to heavy work,
age and limited maintenance work available,

"445 numbers of motor bikes were purchased since year 1969 till year
1983 and 398 numbers of motor bikes are registered.

The breakdown of motor vehicles and condition of the vehicles are
described below,

Type of Vehicle Numbers of Vehicles
Pick-up - 84
" Prucks : 17
Mini-Buses 18
Tank Cars (Lorry) g
Motor Bikes 398
Total 526

a. Age of approximately 40 % of pick-up is over 10 years old
and need replacement with new cone.

b, Abount 50 % of pick-up has heen purchased since the year 1981,
and among these, 24 nurbers of pick-up were purchased in the
year 1983, according to the inventory record, which is operated
in good condition at present.

c. 1 number of truck was purchased in the year 1970 and 1971. 15
" numbers of truck were purchased inm two years from 1981 to 1982

and are running in good condition. However becavse of heavy
work, mainly used for transportation of pipe_materials and
under relatively bad road condition of access road to the work
sites, abrasion and damages on body of the truck are rather
high compared with usual use. Life of truck might be 5 years
or around.

d. . Mini busées are used for mainly tranportation of staff of PDAM
" and workers to sites. According to the inventory record oldest
purchase year is year 19274 and nunber of mini-buses purchased
in this year is 4. :

e. According to the invéntqty:record,'since year 1969
approximately 440 nurbers of motor bikes were purchased and
among them, 398 numbers of motor bikes are at present 1n
operation and are registered at PDAM.
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n the numbers of motor bikes between

To clarify the difference ©
3 investigation by

440 and 398, number purchased and registered,
PDAM is scheduled to be wade in near future.

Under the condition above, and considering need, at present and
near future, at central office, cabaug, installation, and unit notor
vehicles including mobil equipment and motor bikes are required to be’
purchased in order to implement operation and mainténance works on all

systems efficiently.

Next to the existing meter shop, there is a small vehlcle parking
and maintenance srea, with the space af 200 m2 where only minor repair is
available. Majoxr repair is made at private garages.

3.7.8 Fire Hydrant

Two kinds of hydrant héving two outlets for each hydrant, the one
hydrant has outlet size of 1-1/2° and the other has 2-1/2%, are installed
on pipelines of ¢ 100 - ¢ 250 and ¢ 150 - ¢ 250 respectively.

~ The total nuwbers of hydrants are very little comparihq with the
length of existing secondary mains of ¢ 200 - ¢ 250, approximately
300 ko, :

The numbers of the hydrant as of year 1984 is only 239 and these are¢
distributed in each district as shown below, .

DISTRICT NUMBER
CENTRAL 67
NORTH 30
WEST 47
SOUTH 47
FAST 48
TOTAL 239

According tc the information from Fire Department, DKI Jakarta,
about 20 numbers of hydrant only are planned to be installed every year,
although their target of distance between each hydrant is 100 o in
populated residential area. These hydrants aré installed considering the
priority of the area, i.e., 1) .Densely populated residential area, 2)
Industry area and, 3) Office and Commercial area, The BuildinQTWhich has
more than 5 stories is required, under the present regulation, to install
a fire hydrant per 800 m2 floor space. The maintenance of the hydrant is
responsible by the owner of the building. Cost for the materials and
installation of fire hydrant is born by the Fire Department.

Because of the limited number of hydrant and water'ﬁuantity.frdm the
system, water sources for fire fighting are not only from hydrant also
from other available sources such as river, canal, pond, spring etc.

The nurber of the hydrant should be increase as the prdduction
increased and pipeline system he iwproved and éxpanded,
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3.8 Rehabilitation and Improvement Works

| __Fron the_fin?ings_ih.the review of the existing water supply
systemn, reha?ilxtat1on and improvement works presently in progress and
the works which are urgently to be executed are summarized in the

following. Such works consist mainl i
: . of water :
and distribution pipelines. y intake, treatment plant

3.8.1 Work in Progress
1) Péjompongan Plant I

The structures of plant facilities in Pejompongan Plant I ave
sti;l in qood condition, whereas mechanical and electrical equipment are
in a condition to be rehabilitated, especially raw water pumps, drain
valves and reduction gear for accelerator, pumps and air blowers for
filter wash, chemical feeders for alum, lime and chlorine and electrical
equipment._ ynder these circtumstances, in DKI Jakarta, the Technical Team
was:organized for the study on rehabilitation of the Plant I in August
1981 and inspected all facilities in accordance with the scope of the
rehabilitation works proposed by Degremont, France, as designer. Based
on the report prepared by the Team, PDAM budgeted for the stagewise
rehabilitatiOn works, and commenced the work in 1983. The condition of
the facilities and equipments and the rehsbilitation works of the Plant I
are as follows @

(1) . Intake facilities

It is necessary to normalize deteriorated function of raw water
pumps due to wear and tear and sticking of plastic films on the
impellers of pumps to maintain the normal raw water gquantity.
Major works are to replace all of raw water pumps by new ones, to
install coarse and fine screens for removing of floating rubbish
and plastic filws, and to replace travelling desludge girder.

(2) Treatment plant equipment

 No replacetient of rotating equipment of accelerators and backwash
pumps and air blowers of filters were done after operation of the
plant, so that the function of equipment has been deteriorating
year by year. Major works are to replace the said equipment by
new ones and damaged divices of operation and indicators in filter
operation desk and filter sand, gravel and under drain system.
Furthermote,'replacement of part of distribution pumps, and supply

of spareparts will be necessary.

{3) Chenmical feeding equipment

Whereas chemical feeding equipment of alum, lime and chlorine have
been in operation for a long period with damaged equipment
repaired,  replacements of most equipmént’ are required as early as
possible. Major works are to replace the equipment and pipes with
new ones and install standby units. :
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(4) Electrical equipment

) Major works are to replace some parts of electrical equ;pm;n:.an
power substation and to overhaul low voltage equipment, and to
install remote control equipwment. :

2} Pejompongan Plant IJ

Rehabilitation works for the mechanical and electrical equipment
in the Plant II are to be planned by PDAM after completion of the works
for the Plant I. The improvement works, now under way, for the o
production increase from 3,000 1/sec to 3,600 l/sec by operating of four
raw water pumps are to be completed in 1984 and major works are described

below:

{1} Replacement of coarse screens by fine screens and
transformers by ones of bigger capacities, and
installation of desliudge girder in pump well

(2) Replacement of damaged diffuser and collecting'pipes_in

Palsators, :

(3) Repalcement of alum feeding and transferring pumps by ones
of bigger capacities and their pipes.

3} Distribution Pipeline Systen

No systematic rehabilitation works of distribution pipelines have
been performed by PDAM for leakage abatement so far. PDAM, however, is
aware of the need to reduce unaccounted-for water and, as the substancial
improvement, intends to start the rehabilitation/replacement of the
distribution pipelines, whereas details of work are still under

consideration. ’

Besides, PDAM carried out the Sensus Program, which includes
survey on the status of meter indication, irregal connection, number of
persons for one connection and leakage and wastage in service connection
and so on, for all customers registered to PDAM, from 1977 through 1983
to find out the irregal connections and misclassification of customer's
registration for increment of the income (for details refer to Appendix
MIII-3).

The leakage répair is done by the Branch Office and Units for
service connections and distribution secondary and tertiary pipelines and
by the Distribution Pivision in the headquarter for the emergency and
trunk mains,

3.8.2 Rehabilitation and Improvement Works Reqdired

Under this category of works,. rehabilitation of the existing
distribution pipelines and leakage abatement, and improvement of raw
water to the existing treatment plans, short term improvemrent for the
existing treatment, and improverment of distribution pipeline systenm are
included.
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1} Rehabilitation Works and Leakage Abatement

Presently, unaccounted-for water ratio was estimated at 53 % for
total watef production in fiscal year 1982/83. This vnaccounted-for
water con51sts‘of items to be solved by management such as illegal
connections, billing errors and failures and water uses unchargeable, and
jtems to be d?alt with technically; leakage and under-estimation of
meter. In this paragraph, physical water losses reduction is discussed.

ThrOugh_the course of the present study, the unaccounted-for water
study was carried out (for details refer to Appendix MIII-3), 7o reduce
the existing water losses, as immediate works, improvement of metering
and-leakage.abatement. including rehabilitation of distribution pipeline,
leakagé abatement study and leékaqe detection and repair, were
recommended. The rehabilitation works and leakage abatement required
hereafter are briefed below:

{1) Rehabilitation works

- Replacement of 0ld meters and defective meters and new
installation of unmetéred connections

- Replacement of old service connection

- Replacement of old distribution secondary and tertiary mains

- Removel of old trunk mains

{2} Leakage abatement

- Leakage abatement study including intensive survey for system
leakage and preparation of detailed maps.

- Training for leakage survey and leak repair :

- Leakage detection and repair including asséssment of the effect

2) Relocation of the Intakes

As described earlier in Section 3.4.2, the raw water pollution has
advanced to the extent of the treatment capability of theé plants of
Pejompongan and Pulogadung. In principal, the present raw water sources
are to be avoided for water supply if alternative raw water sources are
available. 1In this connection, alternative methods for raw water
improvement, namely, pretreatments and relocation of intake, were
examined as described in detail in Appendix MIII-4. Conclusively, the
latter was recommended as breifed below. .

{1} Water Sources

West Tarum Canal, from which raw water intake is made indirectly

for the existing plants, will be directly tapped for the raw _
_improvement works. Rivers which flow in or near the city are not
suitable for the works because of poliution or available quantity.

(2) suitable Location for Intake

j.Coﬂéideriﬂg the fol;éwing water qqqlity characateristics (refer
also to Table 3.25), the section of West Taxum Canal between BTB

47 and BTB 49 is recommendable for intake.

a. Average concentrations of pH, Conductivity, Turbidity,
Color, Suspended Solids, Alkalinity, Iron, Manganese and
MBAS were varled widely along the WIC section,
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Dissolved Oxygen at points of the Bekasi, BTB49 and the
canal end was 5.5, 6.3 and 6.0 mg/l in averages

respectively, gradually decreasing from upstream to
downstrean.

Number of Faecal Coli was 2.8 x 104 to 4.3 k 10 3

MEN/100m) in the section and increased from BTB 5la to the
canal end.

C?nal watef at silt trap near the Bekasi sometimes had
high émmonlum, about 0.3 mg/1, although concentrations of
Organic Matter and Faecal Coli were similar along
donwstream from the point,

Canal water in the section between BTB 47* and BTB 46*

néar the Jakarta DKI boundary had lowest concentration of
pollutants,

Canal water in the section betwecen BTB Sla and the canal
end had higher and more fluctuating concentration of
pollutants than the water upstreasm from the BTB 49*,

Canal water of the end had highest and most fluctuating
conceéntrations of pollutants, above the Raw wWater Standard
in Ammonivm, BOD, Iron, Manganese and Faecal Coli. In
addition to the above, environmental conditions along the
canal influences to the water guality of the c¢anal waterx
as follows:

- Canal section between the Bekasi and the BTB 49 has

higher desirable condition. Water level is higher
than the ground level around the canal so that
wastewvater does not flow into the canal.

- Canal downstream from the BIB 5la* has vndesirable
condition having lower water level than the ground
level around the canal.

- Population density along the canal in the DKI .
boundary will gradually grow, having apaproximately
200 persons/ha of population density in 1995,

Note

*

Milage mark from

BTB 47: 60.3 km
BTE 48: 62,3 km

BTB 49t ©3.6 kn

BTB 51a: 67.1 km

starting point of the WTC,

near DKI boundary

crossin point with the Jati Kramat River
(proposed intake site of Buvaran Plant)
crossing point of the Buaran River
crossing point of the Sunter River
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3) Raw Water Conveyance System for the Existing Plants

. Based on the relocation of the intake recommendéd for the
counterméasure against the deterioration of the present Yaw water to the
existing plants, DGWRD has executed the feasibility study of the raw
water transmission system. It is hoped that the project is implemented
as soon as possible. As raw water quality of WIC is_better than_present,
considerable cost saving of chemicals, especially ¢hlorine, is expected,
According to the tentative analysis, about 40 % of cost saving is
obtained as shown in Appendix MIII-2,

4) Short Term Improvement for the Existing Treatment Process

To treat the present polluted raw water, necessary improvement qf
the existing treatment processes was recommended as follows (for details
refer to Appendix - MIII-2 and MIII-4):

{1} sStrengthening of chlorination
a. Pre-chlorination
b, Employment of intermediate-chlorination to Pejompongan
Plants I and II
c. Post-chlorination

{2} Improvement of operation of the Plants
" a. Appropriate pre-chlorine and alum dosage based on the
results of water quality analysis and coagulation test,
b. Increase of backwash flow rate and time by checking water
head loss of filters and filtered water quality.
¢. Increase of dosing rate of activated carbon powder in éry
season for removal of odor. ' :
d. Training of laboratry staff and operators

5) Distribution Pipeline System

3,000 l/sec from Pulogadung Plant after completion of the
construction will be supplied to the existing service area in 1987.
Furthermore, water from Buaran Plant to be constructed under the
Imvediate Project will be also supplied for the existing area until
re-organizing of the service area, The area to be supplied with the
above water is not sufficient in distribution network of secondary and
tertiary mains though about 60 km of secondary mains are to be installed
under the present First Stage Extension Project. Therefore, augmentation
of distribution network on secondary and tertiary mains is proposed for
the existing service area scheduling completion up to the year 1989,
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3,9 Institution and Finance

. ..Jakafta water supply operation is fully rested with Perusahaan Air
Minmum Dki Jakarta (PDAM Jayal, an independent autcnomous entity of
Jakarta Bunicipality, DKI. - S8ince PDAM Jaya was established as the sole
water{supp}y agency separated from the Public Works Department (Dinas
pekerjaan Umum) of DKI by the decision of the Governor DKI_ it has been
reorganized_?everal tines to seek more autonony. PDAM Jay; however, 1is
further requlred to improve its administration, management,'and finaécial
capability along the program of system expansion envisaged in the long
range plan to meet the increasing demand of the city.

- This section deals with organizational, management and financial
areas ot PDAM Jaya, DKI Jakarta. The existing organization, its
structure and management, and financial operation of PDAM water
enterprise, is presented based on the revieéw,

3.9.1 Review of Institution and PDAM Crganization
1) Water Supply Institutions

Institution directly involved in water supply are the
Directorate General Cipta Karya (Cipta Karya) of the Ministry of
Public¢ Works (DPU Department Rekerjaan Umum) and PDAM of the local
governwent. The Directorate of Water Supply {(DWS) in the
Directorate General Cipta Karya prepars policy of water supply.
program planning -and identifies projects and implerments them, as
an executing agency of the central govenment. - Water supply
programs and their implementation for the capital city is also
under this_administrative arrangerment, and it is practiced that

 major capital works of water supply system are constructed by and
.at the expense of DWS, Cipta Xarya. Water supply facilities once
constructed by the central government were turned over to PDAM Jaya for
operation and maintenance under a certain condition of repayment
of such capital expense to the central government., PDAM Jaya,
therefore, is not entitled to borzow Erom forelgn loan agencies
for major construction works. Finance for project is provided by
the central goverament and terms are arranged according to 2
nation-wide standard of eguity. Current practice indicates that,
in addition to operation and raintenance costs, PDAM is required
to share the project costs also based on the level of supply by
per capita per day. & It seems difficult that PDAM alone implements the
capital investment projects in undertaking construction of the
systems together with operation and maintenance thereof by its own
resources of finance and manpower. Therefore the present
arrangement and practice of water supply undertakings are
considered appropriate and will continue for sometime due to
incapacity of the present PDAM engineering force and capital

" jnvestment finance. PDAM's involvement in the phase of project
preparétion and implementation is, however, advisable considering
future managément on operation and maintenance.
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2} Water Supply in the Capital

qhe administrative boundary of the special territory: of DKI
Jakarta has been expanded, and according to the Statistical ?ear
Book of Jakarta {1982), the present city now covers a total
administrative area of 655.70 km2, and has a population of 6.7
wmillion in 1983. As described earlier, the water supply system in
Jakarta is operated and maintained by PDAM, a public water
enterprise under Municipal Government of DK, Jaya, which was
established on 10 December 1968 by the Governor Decree No.
16/3/3/22/1968. The organization of water supply was seéparated
from the Public Works Depratment of DXI to form a sole water
agency in the capital, accordingly with self-sustained basis of
independent budget separated from the municipal general budget.
Since thén, it has been reorganized several times to seek more
autonomy, although it is still under strict control and '
supervision of DKI,

The effort of PDAM, as the sole water agency for the
metropolitan region, has been fulfilled for operation and
maintenance of the water supply facilities, Since it is practiced
that the construction of major capital works has been carried out
by the central government, PDAM is carrying out the minor -
construction works of mini treatment plant, installation of
distribution mains and tertiary pipes, and rehasbilitation of
facilities by its generated funds,

According to the Governor's Regional Regulation No.3, year
1977, the principal duty of PDAM Jaya is to produce clean watey
which is sufficient, in terms of quantity and gquality, to meet
requirements of all kinds of watér use at any time, for drinking,
fire fighting and other uses. PDAM's principal tasks, described
in the same Regional Regulations, are among others;

- to develop the supply of potable water according to the
development program of the Reqgional Government;

- to construct, manage and maintain water supply installations
and also water sources and reservoir;

-~ 10 install and maintain distribution mains and other related
facilities; : : Co

- to serve the request of connections for municipal water from
domestic, social, commercial and other users;

- to collect water charge and other incomes,
3) PDAM Organization
(1) Past Review |
In 1272, Jakarta Watér Supply Master Plan was prepareed

encompassing required development of future water supply
program with target year of 2000. Future extension program was
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envisaged in the Master Plan to

demand in the capital. Within the future extension program,
the First Stage Project, construction of a new water treatment
plant at Pulogadung with total capacity of 4,000 l/sec to wmeet
. the demand in 1980, was put into implenentation in 1975. To
mak? ?he expansion program feasible, study on management and
administration areas of PDAM was conducted in the part of the
Mastér Plan. 1In 1275, further review and study of the
Qrganization and managément were carried out with an cbjective
'?f assessing sound organization structure together with'
inprovement of managewent procedures. Through these studies,

recommendations to improve PDAM's operation were made
including;

neet the-increasing water

strengthening of organizational and managerial areas of PDAM,

- improvement and modification of the organization and
management system, and further,

- assurance of financial capability for implermentation of the

. First Stage Project. '

The existing organization bhas béen expanded in terms of
. capacity of administration as well as personnel number, and has
now grew as an institution having a total staff of 2,025 as of
October 1983, In the past 15 years since its separation from
- DKI Municipality and establishment of self-sustained
organization, changes of structure of organization has followed
three times in 1971 (March), 1973 {August) and 1980 {(June),
while expansion of major facilities bas been implemented
comissioning of Pejompongan II {portion of 1,000 1/sec, 1974
and the remaining portion of 2,000 1/sec, 1975); cowmpletion of
Pulogadug {first portion of 1,000 1/séc, 1982 and the remaining
portion of 3,000 l/sec expected in 1987}, and construction of
mini plants. - '

The present financial achievement ensures that PDAM
management and system opertion has been greatly improved.
Considering the continuous programs of expansion of watér
“supply system to meet the increasing demand, however, the
existing organization is further to be improved and
strengthened in order to facilitate more sound management,
. operation and maintenance of the expanded capacity of the
facilities and to provide better service of water supply.

(2) Present Structure of Organization

The present structure of organization was set up in 1980
by the Governor Decree No. 664. Review of the Decree is given
in seétidn 3.10. The management operation of PDAM is largely
divided into the operation of the central office, and that of
branch offices and special units. The central office is the
center of manhagement and administration, establishing task
planning and programming, and supervising implementation of all
operation and activities, while, branch offices and special
‘units are, under control and supervision of the central office,
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in charge of field administration and operation on PDAM's
regional activities in customer meter reading and collection of
bills charged, and maintenance of distribution systems The
treatment plants (Instalasi) is also in the field operation in
charge of water production under the supervision of the central
office. The present organization chart is shown in Fig. 3.14,

The function of PDAM is divided into th¥ee Dir¢ctorates,
namely, {1} Technical and Production, (2} Business, and (3)
Administration and Finance. Each field is under the control of
the respective vice directors, responsible for engineering,
business, and administration and finance activities
respectively,

Technical and Production Directorate is responsible for
technical planning and operation and maintenance of treatment
plants and distribution. The function of Business Directorate
covers customer service, water meter and logistic which was
formerly under technical and production division. The
Diretorate of Administration and Finance took over the 7
activities including administration, personnel and household &
supply once handled in the former managing bureau secretariat
which was abolished, :

At the division level, separated line from three
Directorates, under the President Director, the division of
Research and Development was provided in the organization to be
in charge of research work and studies related to the
improvement of the existing water system, staff development,
water operations, administration, water demand and supply etc.
The division of Inspection was stréngthened by number of staff,
to be in charge of supervisory activities on mostly technical
and also budgetry, monetary and procurement in part. . Internal
audit is also conducted for the financial operation by
examining compliance with rules and regulations.

{(3) Management Capacity

PDAM is managed by four senior management staff: (1)
President Director, and other three Deputy Directors of (2)
Technical and Production, {3) Business, and (4) Administration
and Finance. '

President Director has the overall responsibility of
technical, business, administration and financial operation of
PDAM. Three Deputy Directors each reporting for ,
Technical/Production, Business, and Administration and Finance
are supporting President birector, who is again responsible to
report progress of activities and performance to the Governor,
Head of the Region, and also Chairman of DKI Water Board which

is the policy making organ of PDAM,
In the present organizatidn, there femains difficﬁlties to

direct clear objectives and target of pexformance properly to
divisions and sections in the organization. Consequently,
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concerted effort of the respective divisions has not beeén well
cffectuated to the performance of the set target. Many reports
have been furnished from sections in central and branch offices
addressed to senior management staff, however, reports format
is not uniform and information contained in such reports is not
in confirmity to reguirements for needed decision and actions
to be taken. 1t is hard to know any of the significance of the
respective reports from the point of appraising the actval
performance against the planned target. :

Besides, lack of coordination among divisions has been
observed to attain target of the enterprise in providing water
supply services, Problems exist even in the same divisions,
Sowe of the essential information and records that are useful
or sometime important have not been referred to the related
sections for further plans or actions to be formulated or

taken,
{4) Divisional Capability

PDAM's structure ¢onsists of three main operational
Directorates; Technical/Production, Business, and
Administration and Finance. Technical/Froduction is
engineering which is responsible to physical planning of -
treatment facilities and production and distribution of
drinking water to consumer. Business Directorate is in charge
of customer service to sell drinking water produced in the -
plant and collect charges from customers. Primory iwportance
for the Directorate to receive customers reliance is to conduct
meter reading in an accurate menncr periodically and also
conduct billing and collection in sound systematic procedures.

PDAM's activities in the field of engineédring include
planning of physical construction and operadtion and maintenance
of constructed facilities for production and distribution of
water. Tt is, however, to be pointed out that engineering
capacity is not enough to coaver whole function of activities in
the present organization, Function of Technical/Production
Directorate is largely divided into technical engineering for
water supply facilities and production for treatment process in
the plant. Job assignment and task order prépared by PDAM
indicate that Technical is in charge of planning of civil
works, evaluation of network, and planning of distribution and
service connection, In this Division, there are section of
Technical Planning, Distribution, and Equipment. Technical
Planning handles planning of civil structure, distribution
pipes and service connection, and prepare plans and
specifications. Distribution handles installation of main
water pipelines, booster pumps and customer complaints., Alseo
it is in charge of main pipe laying projects,. construction
supervision, rehabilitation, maintenance, and booster pumps,
pipe repairing and other operations and maintenance, Equipment
handles maintenance of workshop, monitoring and control of
equipment and analysis of equipment requirement, Review
disclosed that Sections are not arranged as intended and are
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not.operated properly. Line of organization, direction and jeb
assignments is not properly coincide with such objectives,
Task‘is duplicated in several Sections. Customer Complaints
Section (Seksi Pelayanan Gangguan} in Distribution Division
?hould be provided in each of Branch Offices in its nature, and
in the Central Office, Custorer Service Section in Marketing
Division should have the power and the responsibility of
handling customers request and complaints. 4he coordination of
Qctivities was not well maintained or sowetime lacked awong
Sections in the same Divisions. Each Section is doing its work
without maintaining coordination and exchanging information,
and this has been the causes of problems in overall work
performance of organization and adverse effect to the work
efficiency in the operation.: As expansion of the systenr is
planned in the near future, improvement of the existing
organization, considering the efficient operation and.
achievement of required work, is the matter of importance.

In the present organization, relsted divisions with water
production are, Froduction Pivison of Central Office and
Installation of Plants {Instalasi) in field office. It seerms
that the Production Division gives guidance and direction for
Instalasi whose tasks are production and delivery of potable
water. However, in reality, there is a lack of close
coordination between Production Pivision and Instalasi.
Production Division has three Sections of (1) Mechanical and
Electrical, (2) Water Quality Testing, and (3) Raw Hater
Materials Control, and most of the Sections' tasks are,
operation of pumping and equipment, and wonitoring water flow
and guality. There seems no involvement in production
processes. Actual production prccesses are rested with plants,
and the presénl operation practice done by the plants is not
always appropriate showing difficulties to cope with raw water
treatment. Maintenance of treatment process is not
satisfactory without adjustments of an appropriate dosage of
chemicals, neglecting repairs and maintenance of the plants,
In order to attain proper operation of the plants for ensuring
continuous production and delivery of potable water, an .
improvement together with upgrading capability of operators ir
the areas of production in the existing organization is to be
achieved. At the same time, proper supervision of the
respective manageérent with technical competence is required,
including providing necessary actions accordino to the reports
preparéd by the respective Sections. "

(5} Personal Policy

hnothér areas to be looked into carefully in PDAM _
ofganization is the personnel matter, Since achlevement_an?
. performance of the required tasks are depending heavily on its

personnel.

: Thé total étaif 6f PDAﬁ nurbers 2,025 as of October 1983.
Although there might be some Yarges., however, it is reported
that out of the total personnel approximately 500 are engaged
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in technical and the remaining are assigned for administration.
The figure indicates that 25 % of the total staff is in
technical and other 75 % in administration. Considering that
the primary tasks of FPDAM are engineering oriented to provide
water service backed by production and distribution of drinking
water, it is said that PDAM faces shortagé of technical
personnel. And this is quite true when the present personnel
is evaluated from the point of distribution in different
qualifications. Record in the Personnel bDivision shows that
engineers with full grade and bachelor of engineér both
university grade numbers 53 or 3 % of the total staff.  In case
of full grade of engineers, it is only 21 staff or 1 % of the
total. If number is looked in the Central Office and Branch
Office, and Special Unit, Instalasi and Mini Plants, most of
engineers of 17 are in Central Office, and there are only four
engineers in the field offices., :

1f looked in Instalasi, Special Units and Mini Plants,
there is limited number of engineers, and Instalasi are staffed
by seven technicians of bachelor of engineers. 1In case of Mini
Plants, none of engineers nor technicians are staffed.

4) Responsibility for Raw Water Supply and Protection

The development of future water resources for water supply
and the prevention of raw water sources from industrial and
domestic wastes pollution are two important and acute problens for
the Jakarta water supply. As the result of increase of municipal
water demand in the past years, the city of Jakarta is facing
shortage of surface water, and the need for exploring additional
resources for urban water supply has been increasing year hy year.
Considering the present and future demand of water supply,
irrigation and other uses, an integrated water management program
must be formulated to plan and implement coordinated water
resources management in the capital region,

With respect to institutional responsibility for water
resources development and raw water supply and protection, neithey
the Directorate of Water Supply (DWS), Cipta Karya, an excuting
agency of water supply implementation in the ecentral governmént,
nor PDAM Jaya has direct responsibility in the management of water
resources in spite of their responsibility for development and
provision of urban water supply program. Institutions involved in
the raw water development and utilization in thé capital region
are, {i} the Directorate General of Water Resourceés Development,
(ii) the Jatiluhur Authority, (iii) BAPPEDA of DKI, Jdakarta, and
(iv) the West Java Provincial Govérnment. DGWRD is responsible
for water resources planning and development, and the Jatiluhur
Authority is responsible for operation of the Jatiluhur reservoir
and power station, BAPPEDA of DKI is a local planning board and
deals with long term planning for the city, deeply involved in the
investment for development projects for the city and plays an
important role in the development of Jabatabek Metropolitan area.
The provincial government of West Java exercises main control on
water resources in Jabhotabek, : .
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‘ast ggzerbresources planning and ranagement activities in the
P ave .een.developed independently without any coordination
among ;nst1tut1ons. ¥hen urban water is needed to develop for
Jakartg H?tropolitan area, such water resources developrent has
. been c?n51dered exclusively for Jakarta, without giving any
attention to adjacent cities and towns in the West Java Province
although water resources are originated ia the Proviance. To '
establish intergrated and coordinated plan of water resources
devg}qp@ent, water management cormittee is to be forred in
connecflon with the formulation of Jabotabek Master Plan. It vay
be aQVLSable that the present KANWIL organization and funciton can
be expanded with an objective of being responsible for future
wmanagerent of water resources and developrent., Fron point of
urban water supply, followirg should be taken into consideration,

- develop water resources for urban water supply reguirement,

?nd pro?ide adequate supplies for derestic, corcercial and
industrial uses,

- provide raw water sources and improve and raintain water
resources utilized for urban raw water source by
establishment of a wonitoring system.

The Jakarta municipal environ is experiencing the rapid
urbanization under the government scheres of housing and
industrial estates. Due to the rew settlements and
industrialization expanding to tributsry areas of water resource,
most of the_riVér water has been affected and deterioration of
water quality is evidenced clearly, as described in Section 3.4.2
of the Report, It is an vrgent wmatter to establish an
comprehensive water quality manaqement progran to protect water
© résouxces, and an appropriate institution is to be set up for the
realization of environmental protection. PDAM is required to keep
close coordination and cooperation for efficient and economical
utilization of water rescurces at the ssme time ronitoring and
evaluation of the environmental pollution.

Such institution will be staffed with the representatives
from the respective agencies and also with scientists and
technical expérts provided with the appropriate facilities for the
measurenent, continuous observation, and analysis of the _
environmental situvation. PDAM Jaya shculd take initiative to
control pollution of water sources, giving an appropriate advices
and recommendations from the view point of water supply.

'5)  Present Staffing

The total number of PDAM staff is 2,025 as of October 1983,
out of which approximately £00 are for technical and the reémaining
are for administration. According to the past records, PDAM
recruited about 3100 staff per year. As the present custoners are
about 137,078, a staff of PDAM serves a total of about 68
customers which seems to be in average. The present PDAM staff
 distribution in each of division in Kantor Pusat or Central

Office, and Branch Offices and Special Unit is shown in Table

3.26. Staff nurber in Kantor Pusat apounts to 643, or 32 % of the
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Table 3.26 PDAM Staff Pistribution

Assignment No. of No, of Customers per
Costomer Costomers Employees Employee :

Cperating Units :

Branch Gffices/Special

Units/Rayon:

Central 35,697 205 174
North . 11,490 a8 130
West 35,880 170 211
South 13,340 111 120
East 8,905 169 82
Bogor : 1,798 42 43
Unit VII/Pluit Ancol - 4,776 17 281
Unit VII/Kunigan 8,931 h8 _ 154
Unit IX/Cempaka Putih 5,050 41 _ 123
Unit X/Commercial Meter 1,323 44 30
Unit XI/Hydrant 1,504 32 47
Unit XII/Sumbur Palan - 282 _ 62 5
Rayon Klender 8,102 _ 39 207
Installation 364

Supporting Units:

Management _ 4
Inspection 83
Research and Development 114
Planning and Desinging 46
Production 26
Distribution : 41
Equipment and Maintenance 44
Customer ' 43
Logistic .34
Water Meter . 55
Finance and Accounting ' 51
‘Secretariat _ 79
Personnel ' ' 23
Total 137,078 2,025 T 68
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. total staff. Staff assigned in the Branch office ig 725 or 36 %.
Staff engaged in Instalasi or Production Facilities is 364 or 18
%. There are 236 staff or 12 % in Special Unit which is the swmall
sub-branch offices. It can be sajd that PDAM's strateqy of
customer service is shifted from Kantor Pusat to Cabang from the
_faqt that much more staff are distributed to the branches than
Pusat. This coinsides with the policy of PDAM that
Cabang/Units/Rayons are functioning as operational units, while,
Pusat is working as supporting units,

_ The status of PDAM personnel indicated that 1,183 staff of
more than half of the employees, or 58 % are pegawal negri sipil
while 842 staff or about 42 % are PDAM Jaya-recruited staff.
Table 3.27 shows status of PDAM personnel.

Table 3,27 Status of PDAM Personnel

Number %+ of Total
Govetnmeﬁf Civil Servant, Central 1 -
Government Civil Servant, Local 1,182 58
PDAM Employment ' 842 4é

2,025 100

- 1f analized from position level, only 55 or 5% of the 1,183
employees are classified as pegawais of Level IIX. A large
percentage, about 44 %, are at Level II, Position levels are
shown in Table 3.28.

_ in terms of education, about 35 or 3 % of the employees
possess educational background of sarijana muda. The majority,
about 1,082 or 91 % possess high school backgrounds.

Table 3.28 Position Levels of Emﬁloyee
Level A _B C . D Total % of.Total
1 9 50 219 323 601 50.8
11 101 119 235 71 526 44.5
11 29 18 71 55 o
139 187 461 395 1,182 100.0

The current salary structure of PDAM follows the national
standard of civil servant applicable to all government agencies _
(Daftar Gaﬁi pokok Pegawal Negri Sipil, Homor 7, 1971),. According
to the salary structure, progression within the grade is not
related to performance. The award of increments is automatic each
year for all staff, A new entrant will start at the nminimum
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salary for the grade allocated to his job. Promotion for higher
grade of salary is in proportion to length of servicée and
seniority and normally it will take every 4 yeéars to move one
grade to another at the fastest, Increment to higher Golongan
depends on education background and job experience. If an
employee is evaluated to be excellent for his past performance, he
can receive an extra increment. Salary structure is shown in

Table 3.29. :

Based on analysis of payment record, actual salary of PDAM
paid for staff is higher than the salary structure, probably due
to other incentives. The reason is not known yet. PDAM salary
and allowance reviewed is given in Table 3.30. Under the present
practice of payment of salary, grades have been related to the
seniority and gualification of an individual and not the level of
skill and knowledge associated with a particular job. It is
required for PDAM to introduce system of payment that can
encourage to pay based on level of skills and performance. of the
employee. For evaluation of level of performance, the following
should be considered: :

(a)  skills

(b} knowledge

{c} aptitude

(3} personality

{(e) interest

(f) physical traits

In addition to the need to increase total remuneration, it is
important to provide adequate bonuses and incentives. - These
payments of salary will encourage new entrants to PDAM at the time
of recruitment and keep again qualified staff retained in the
organization.

Table 3.30 PDAM Salary and Allowance {in Thousand RUpiah).

~ T B W N

Iten Amouﬁt

. Salary for Official, PDAM DXI Rp. 75,213

. Salary for Workers, PDAM DKI o 25,479

. Salary for applicant workers, PDAM DKI n 1,007

Salary for honor, PDAM DKI " 301

. Bonus ' i 2,959

. Transportation Allowance | " 37,210

. Incentive " 10,027
Official, PDAM DXI Rp.5,800
Workers, PDAM DKI Rp.4,227

8. Allowance for office manager G 7,035

9, Medical Treatment " ?,é?&

Total Rp, 16612;2

===s==
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6}

Administration and Management

- {1} Management Information System

Every badang or division in Central Office and evety
Branch Office/Unit/Rayon is obliged to produce its actlvities
and performances during the month in a written report o the
respective Directors, Litbang, a2nd the President Dlrector.

 This is called Laporan Bulanan or monthly report. In:

general, these monthly reports prepared by the respect1ve
badangs include, (1) result of performance activities in the
respective months, {(2) assemble of records of such result,
and (3) statistical data. The objectives of the monthly
report is to present division head and management group
actual business activities of PDAM. Management group, in
turn, will make necessary countermeasures and decision based
on the contents of the report. Table 3,31 shows operating
information reports preparéd by the respective divisions, and
table 3,32 shows management reports and their addresses.

PDAM operational reports can be largely devided into
technical operation and financial operation., Technical-
operation reports aime to give information of records on
production, distribution and consumption, while financial
operation reports contain financial performance including
water sales revemie collection etc, and water service
vrendered. These reports should contain right performance
resources reflect actual status of PDAM business operation
for the purpose of presenting management group to judge right
shape of Lhe enterprise and to help them make regvired
decision. The reports should also contain analysis of the
figures and performance, I '

The present information reports should be:modified-into
the same format for readable and quick decision making.-

{2) Budgetary System

Budget is prepared once a year., Finance arnd Accéuﬁting
Division is responsible for compiling the required budget of
the respective divisions. In the months of September and
October, Director of Administration and Finance disttibutes -
circulars to other Directorate heads requestlng them to;
submit their budget proposal for the forthcoming year, On
receipt of this, a proper draft budget is prepared, and is
tabled for the approval of Badan Pengawas, The Badan'
Pengawas may reduce or increase any of the items, The hudget
is referred to the Governor of DKI for final approval
Implementation for approval is shown in Tablé 3.33 Précedutes
of Budget Compilation, To monitor and control the exeécution
of the budget, manageément group incluidng Directér of three
Directorates and Divisions Head is to review implementation
every three month, and status of budget execution {s
presented in PDAM quarterly statement.
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Table, 3.31 Divisions

and Their Information Reports Prepared in PDAM, DKI

Reports had
- kg :
4 &k 2 ~ &
R -
| >3
EAEN g
| W v
IR I S I | w
o+ O 5 0 Qo A
g H ¥ o -a oz
g 38§ 8 9 3
Division o 8‘2 B O < 0
' B A v % e
HEAD OFFICE 0 a, Governor, DXI
inspection Div L ¢. Director, PDAM
Technics & Production
Equipment Div. 0 ¢. Director, PDAM, and
S other management group
bistributin Div. 0 c. - do -
Production bPiv, v] c. - do -
Pechnical Planning Piv. Q c. - do -
Eé}keting
Water Meter Div, 0 c. Director, PDAM, and
other management group
Lodistic Div, o C. - do -
Marketing Div. 0 c. - do -
Finance & Administratior
Pérsonnei biv. . 0 ¢. birector, PDAM, and
other management qroup
Secretariat Div. 1] c. Members of PERPAMSI
Finance & Accounting 1 ¢. Director, PDAM and
Div. - other management group
Regearch & Pevelopment ¢ 0 ¢ c. Director, PDAM
Div, d. - do -
¢. Public Relation
BRANCH OFFICE 0 c¢. Director, PDAM and
o other management group
UNIT/RA‘-I"ON 0 3. Director, PDAM, and

other management group
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Table 3.33 Procedures of Budget Compilation

Process

Oct. Nov, Dec.

Jan, Feb, Mar., Apr.

Preparation of
budget proposal
in each Division

After screening
work, A&LF prepares
draft budget and
subit to President
birector

Draft Budget for
Approval by Bidan
Pengwas ’

Approval by DKI

Implementation

s

{About 1 - 2

month)

- -

{1 month)

L L

{About 1 - 2
month)

-

after 6 months of implementation of budget and if any of
the budget is not sufficient, supplementary budget is prepared
and approved, '

(3) Accounting and Finance

The Division of Fianance and Accounting is in charge of
procedures of budgeting, treasurer, accounting and bookkeeping.
Currently full accrual accounting system has not yet been
introduced in PDAM, but modified cash basis of accounting is
‘employed. It is practiced that an income statemént and a
balance sheet_are prepared op an accrual commercial basis,
while, a cash flow statement is prepared on a cash basis which

is 1linked with budget.

This means that revénues are recognized

snd recorded at the time service is rendered regardless of the

tirme of collection, and costs and expenses are recorded only

upon payment.

PDAM has a plan to introduce full accrual

accounting system after studied by a management consultant in a
few years. :
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{4) Procurement and Inventory

The works of procurement and inventory are handled by the
Logistic Pivision under the Business Directorate, Logistic
Division is staffed with 34 personnel, which consists of the

following Sections:

a) Purchase and Supply,
b) Warehousing, and
c) Delivery.

The tasks of the bivision can be largely summarized to,

- manage the procurement of matelials and technical
equipnent,

~ perform the funcitons of planning of procurement, and to
carry out the storage and the distribution of materials

and technical equipment.
The procedures of procurement is described below:

- Purchase request is prepared by Branch Office/Units and
will be submitted to the President Director.,

- After approval of the President Director, request will
be sent to the Logistic.

- Request will be evaluated at the Budget Committee
consisting of Head of Divisions of PDAM and after
evaluation, will be sent to the Fresident Director for
approval.,

~ Validation will be made in DKI.

- Purchasing is made under control of Auction Committee by
means of either public auction or limited auction,

When procurement of required mateirals and equipment is
made, items will be brought to PDAM warehouse. Any acceptance
of purchased materials and equipment in the warehouse is
carried out on the basis of the approval of the authorized
personnels. Before the materials are declared to be good and
acceptable, a checking and/inspection has to be made by the
Materials Examination Committee consisting of,

~ the Company Inspector

- Technical Equipient Section
Water Meter Section

- Production Section

~ Secretariat Seciton

The inspection to be conducted includes; the matters of
quantity, quality, and standard required. When acceptance
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order is issued, followin
Logistie,

q procedures are taken place in the

~ to book the materials in the stock,

~. t0 prepare the storage thereof,

to prepare the plan of use of thereof,

to check fhe period of storing for purchase of accurate
preservation, security and safety.

The delivery of materials is made after,

~ examination of the authorization slips and the letter of
request,

- clearing the materials for warehosue,
- dispatch of the waterjials to each fields.

PDAM"'s inventory belongs to the responsibility of the

President Director and Head of Bureau IV/1PM, as the property
of PDAM and DKI, Jaya.

PDAM material inventory is arranged in,

group of the kinds of materials,

t

nature of materials,

planning of the use of materials,

1

facilities and equipment of the warehouse.

PDAM has been taken measures to improve procedures of

purchasing and iaventory by setting up the Procurement
Committee together with an improved system and its
administration to ensure an optiwsm operation. “here are,
however, still room for improverent of the existing procedures.
It is reguired that,

{5)

- comprehensive system of materials warehouse and
-inventory has to be made,

- sﬁfficient equipment and tools facilities and warehouse
for storing are to be provided,

. improvement of reporting system as to the responsibility

for materials are to be made.
Procedrues of.Connection aﬁd Metef Installation
a) .éefvice Connection.
PDAM total.sétvice connection showed 135,300 as of

July 1983, rast increase of connections indicated about
6,000 to 7,000 in average in a yeax. Connection increase
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in years 1983/84 showed over 10,000 to the previdus year.
The installation of service connection and water wmeters is
handled in each of Branch Office; When new customer _
wishes to get a connection for PDAM water supply, he makes
a request submitting an application after £filling
necessary items in that form. Once application examined
and approved by the Seksi Rencana Sambunngan Air Minum,
perencanaan Teknik in the Central Office and payment made,
sranch office receives notice from the Division to make
installation. Installation works are all done by PDAM
in-house field technicians. Disconnection and
reconnection works are also done by Branch Offices. Case
of disconnection due to delinguency of water bills is,
according to the Customer bivisien, almost none. .

b) Meter Installation and Reading

The administration and control of water meter are
handled by the Water Meter Division under the Technical
and Production in PDAM Central Office. Table 3.34 shows
metered connections and non-metered connections from
yecords of the Meter Division as of April 1982,

Cut of total connections; 8,139 or 6.5% ave
unmetered. The West and Central Branches shows existence
of high percentage of unmetered connéction. The reasons
of non-metered connections claimed by PDAM are that (i)
connection withont meter for easy water flow in the areas
where suffering from low pressure of water mains and {(ii)
connection without meter due to shortage of meter,

' According to the records kept by the Meter Division,
about 22,000 to 25,000 meters are procured in a year.
PDAM has a program to meter all service connections, and
2,400 meters in average are installed in a year, or 100 to
200 meters per month. Installation of meters is carried
out by each Branch Office under the direction of the Meter
Division, :

PDAM's replacewent program indicates that all meters
once installed will be replaced after five years service;
and there are about 10 to 15% meters replaced per year.
However, the present system of periodical replacement of
old meters has not been practiced and there are quite a
nurber of defective meters still in use. Replacement
works of defective meters are carried out by Branch
Office. Defective meters replaced will be brought in the
Repair Section and will be repaired and refurnished in a
wonth and will be kept stored for ready to serve. Meter
repair and storage is described in Sec¢tion 3.7.4. In case
there is need of replacement, request slip from Branch
Offices to Water Meter Division will be issued, indicating
required number, type and size of meter, and after
approval meters will be provided to Branch Office,.

Meters, once installed will be reqgistered according to the
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procedures of installation. Installation report will be
issued at Branch Offices and sent to Meter bivision to

record in Water Meter Card and will be registered in slip
of computer data.

‘ Heter feading is done once every month in PDAM Branch
Offices, Units and Rayons. Table 3.35 shows nurber of

metered connection and meter readers in each Branch
Office,

Table 3,34 Metered and Non-Metered Connections

(As of April 1982)

Metered Non-Metered Total

Branch Office Connection Connection Connection
Central 31,937 2,546 34,483
West 27,224 4,964 32,188
South 7 11,917 145 T12,062
East 8,225 97 8,322
Horth 8,670 11 8,681
Bogor . 1,637 - _ 1,637
Cempaka Putih 4,591 33 4,624
Pluit/Ancol 3,228 265 3,493
Bundungam Hileér 8,389 33 6,422
Special Unit 1,355 - 1,355
Hydrant | 1,344 - 1,344
Deep Well o 269 12 281
Klender | | 8,016 33 8,049

Total 116,802 ' 8,139 124,941
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Tsble 3.35 Metered Connections and Meter Reader in
Branch Office

Average 2/
Branch v Metered Meter No. of
Ooffice Connéctions Reagder Meter Read
Central 34,798 40 a5
North 11,721 14 . o33
South 13,377 18 30
East 8,883 13 27
vest 33,259 30 44
RBogor _ 1,798 5 14
Total 103,836 120. : 865

Note: 1/ Special Unit and Khusus are excluded.,
g/ Average number of meter to be read by one réader per
day in 25 working days in a month, -

as can be geen, there are 15 to 40 meter readers are
staffed depending on the mumbers of weter inmstalled in the
areas covered by the respective Branch Gffices. Based on
rough assumption, average numbers of meter to be read by a
meter reader in 25 working days in a month show about 30
to 45, :

Present meter reading does not seem to be efficient,
because reading is not properly arranged according to the
location of customers. Besides, meter readers are not .
rotated. Reading of meters is recorded on a card in which
register number, reading of previous month, typés and size:
of meter, customer's name and address are indicated. This”
card filled up by meter readers in each Branch Office, is
to be sent to the Customer Division of Central Offfce to
be processed for customer bill, if the meter is out of-
order, billing is made in the assumption of water quantity
used by a customer in the last three months.

(6} Bill Rendering and Collection .

Marketing Division in Central Office is in charge of
processing and developing water bills on the basis of the.
records of meter reading and by means of computer and data
processing. Bills prepared are delivered to the respective
Branch Offices for collection. PDAM records show total of
135,000 connections in July 1983 which represent an increment
of 9,000 connections to the previous year. Number of '
connection in the last four yesrs is shown below:
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® 3 )
Year No, of Connections Increase

1980 104,000

1981 117,000 13,000
1982 . 125,000 8,000
1983 135,000 10,000

* BEnd of fiscal year except 1983 which shows connections in
July. ‘

Table 3.36 shows the nuwber of connections according to
categories of users in the yeéars 1982 and 1983. As can be
seen, out of total connections, domestic shares 112,700 or 83%.
Following to domestic are trade and small industries with
connections of 9,700 or 7.2%, and 6,400 or 5.1% respectively.
This represents that domestic customers are predominant among
other categories of users.

PDAM issues bills to customers monthly based on the meter
reading and also collected charges for the bills rendered.
Meter reading and collection of bills are done in ¢éach of
Branch Office. Collection is done by two ways: (i} office
collection and (ii) field collection. Field collection by
collectors staffed at each Branch Office is wmajor system now
employed in PDAM. Number of bill collectors in each of Branch
is shown below:
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Breakdown of Connections

Table 3.36
Yo : Categories 1983 Percentage 1982 _Increase/
{May) (March) Decrease
1. Domestic 112,713 83,0 104,066 8,647
2. Offices 1,179 1.0 1,843 664
3. School/Institution jeo 0.2 284 25
4, Boarding Houses 160 0.1 151 9
5. Religious Places 388 0.4 352 36
6. Government Hospitals 59 - 57 2
7. Industrial Interprise 246 0.2 337 91
8. Store Houses 288 0.2 291 3
9, Trades Industreis 9,720 7.2 8,946 774
10. Inpres Market 6 - | 4 2
11. Small Industries 6,436 5.1 5,982 | 458
12, Hotel 116 0.1 112 4
13, Steam Bath Place 215 0.2 206 9
14. Night Club/Bar etc. 47 - 49 2
15. Berbar Shop 38 - 40 2
i6. Tallors 156 0.1 158 2
17. G.P. Doctors 551 0.4 575 24
18, Judge/Lavger 74 - 71 3
19. Bank 150 0.1 139 11
20, Service Stations 136 0.1 136 -
21. Privte Hospital 77 - 92 15
22, Hydrant/Water Tanks 1,438 1,1 1,311 127
23. Depok ' 1 - 1 .
24, Wind Mils 42 - 43 1
25, Port of Tanjung Priock 3 - 9 -
26. Armed Forces (ABRI) 660 0.5 - 660
27, Others 86 - - 86
Total 135,300 100 125,255 10,045
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Branch Ho. of Bill.Coilector

Central | 31
East 8
YWest 31
Horth 20

90

There are about 20 biil collectors staffed in each of
Bra?qh Office. Collection is done in or following wmonth on
'PBSIS of meter reading of a previous month, Areas are divided
1ﬁto zones for collection. Collectors report to Cashier total
money collected every assignment, and total collected money
will be transmitted to Central Office every day.

_ .The present practice shows that the collection of a
particular month bill requires two to three months, and

collection efficiency, although varies according to Branch
Offices, is shown below:

First Collection 65 - 75%
Second Collection 10 - 12%
Third Collection 5%

'The present collecticn efficiency is low. The system of
billing and collection in each of Branch Office is not uniform
and discrepancies of number of billing also exist between
Branch Office and Central Office.

{7) BAuditing

Internal audit is conducted by Administration/Financeé
Section of Inspection Bivision. At present, their
‘responsibilities are centered around examining compliance with
rules and regulations and taking necessary measures to correct
deviation, if any. The system appears to be rather
backward-looking rather than forward-looking in a sense that it
is not necessarily directed to evaluate the existing systems
and procedures and to make necessary alterpations or to
design/introduce new systems. :

- External audit has been conducted by the following three
authorities/institutions: . .

" ~. Public Accountant Office: once a year

- Provincial Inspector - DKI Jakarta: regular audit at
the end of a year and other several ad hoc audits a
year _

- Board of Figancial Contrel:  usually four times a year
and results are reported to the House of Representatives

In addition to the above, audits by Board of Finance and

pevleopment to be reported ta the Presideant and by the Ministry
of Home Affairs are scheduled for 1984/85.
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7)  Findings on Organization and Management

PDAM has been taking policy of decentralization to carry
out water service in each branch office scattered in the city
because of complexity of operation of work due to the increase
of population served. As a result, in addition to its Central
office, it has provided 13 Cabangs/Units/Rayons in the city in
charge of customer sérvice. In order to manage operation of
water service efficiently by decentralization, however, policy
of water supply undertaking and also management plan should be
clearly directed through the Central Office. Assignment of
required nurber of staff should also be made accordingly.,
Necessary contxol and supervision by the Central Ooffice has not
been achieved successfully to the operations done by the branch
offices. It is strongly desired that clear objective of PDAM
water supply policy should be established and improvement of
the existing management organization should be made to enable such
policy and target be realized.

Considering above finding, following improvement should be
made:

a) PDAM's clear objective should be set up and mdnagemént
strategies should be formulated, and be fully recognized
by employee,

b) Present organization structure should be improved so as to
achieve such objectives,

c) Function of divisions and sections should be_established
according to the improved structureé, and divisional
coordination should be attained.

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

e} Overall personnel policy and administration should be set
up to select, train, and utilize capable staff,

£) An appropriate compensation should be assured to attract
new applicants as well ‘as encourage e¢mployee in PDAM for
better achievement of tasks.

gq)  All employee should be_informed of his duties,
responsibilities, aréas of authority, benefits, and
condition of employment at the time of employment.

h} it is required to set up standards 6f-sta£f per formance
based on a job evaluation. :

i} To let management and administration staff familialize
with activities and operation in both c¢entral office and

3 - 102



fiel¢ office..periodical shifts of personnel based on a
personnel policy should be arranged.

3) | Thg present information system should be modified up to
the level of providing top management with analized

technical and managerial information for their guick
decision making,

k} Administration and Finance Directorate should well prepare
procedures of capital loan repayment administration to the
central govermment that will start in 1984,

_ PDAM is now undertaking review and detailed study of
organization and management through retention of management
consultants. The result of review on organization and
operation has been drafted, and recommendations suggested which
call for PDAM to strengthen further its organization and.
management procedures. After obtaining approval of the DKI
Water Board (Badan Pengawas) and the Governor, effort and
actions are required to undertake early implementation of the
improvement plan recommended.

B} Future Organization Requirements

It is essential for PDAM to improve its organization and
administration system for better operation and maintenance of
facilities to be expanded in the Second Stage. It is also
-reguired to establish sound managerent system including financial
arrangement and fund for future physical extension program,
Future organization of PDAM is considered based on the review and
findings of, assessing changes required to enable PDAM to manage
the development and operation of water supply systems.

(1) Objectives for PDAM's Future Organization

. Por the purpose of improverent of PDAM's orqahization to meet.
the future reguirement, following objectives are to be taken ipto
account.

©.a) Production and Supply of Safe Drinking Water

It is as ever important for FDAM to produce and supply
' ﬁygenically safe drinking water to customers continuously
supported by a reliable organization, management and
legislation.

b) Provision of Maximum Level of Service _
Water supply operation should be significant as public

service through maximum level of service by PDAM, Effqrt,
therefore, should be made in PDAM to maintain and/or upgrade

such level of service.
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c) Maximum Utilization

Maximum utilization of the existing water supply
facilities in PDAM should be attained through efficlent and
effective control of every possible resources.

a) Minimum Costs

It is also important for PDAM to provide its customers
with required services at the lowest possible costs.

e) Financial Independence

System of financial self-supporting that has the ability
to maintain PDAM should further be improved so that the
revenue genérated by business operation can be used entirely
for water supply program, '

{2) short Term Improvement

Along with improvement plan recommended by PDAM's own
management Consultant, the following are suggested to be
implemented immediately, without extensive reorganization or
development of detailed systems and procedures:

a) Technical

(i} Attainment of normal cperation of the existing systens
and facilities by the operator behavior of action
forewarded for better operation and maintenance,

(ii) Developmént and implementation of operating procedures
for optimum use and control of facilities.

(iii) Assignments of delegation to operator in charge to make
decision and to take necessary actions without waiting
higher level approval.

{iv) Pevelopment of records system of major technical
operations and performances for future improvement of
operation.

b}  Administrative
(i) By way of utilizing the résult of census program (sensus
langganan), implementation of reduction of illegal

connections and avoiding meter reading by assumption.

(ii) Improvement of meter reading system and increases of
accuracy of meter reading.

(iii} Reduction of account recelvable by 1ﬁpr6ving collection
system.
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liv} Reduction of administrative ieakaqe'by strengthening

effOrt.to identify consumption of water hy customer in
blockwise service area. o

(3} Long Term Improvement

._fn-order to facilitate PDAM to operate the expanded
faol}ltlgs in the proposed Second Stage Project, changes and
improvements are required raising operation procedures to an
a?equayezlevel of performance and reliability. One of the most
significant changes is the revision of the existing organization
struchre. As_indicated in the organization review, some of the
functions have not been well managed, without recognition of
functional tasks angd target fulfilment. The proper work order
based on the principal policy was not formulated at the panagement
level and there was no clear cut tasks of future oriented and
ordinary routine. ‘As a result, there are no system of evaluation
of works conducted to know the achievement for the set target in
the organization. The ¥eguired change of organization should ke
the one that can facilitate management of the divisioral target
and requirement under proper system and procedures in the areas of
both technical and administration. These changes refer to the
centralization of maintenance activities into larger units with
greater capabilities.

Fxtensive procedures for controlling work will also be
required to supplement the organizational changes. These
procedures include planning and scheduling for operations in the
form of written operating procedures, For that purpose, routine
work and nonroutine work are to be clearly distinguished.
Planning and programming for system improvement and expansion
together with scheduling and estimation are included in
‘nonroutine, and day to day operation and maintenance are included
in routine work. Planning and scheduleing systéms are only part
of the overall program presented for comprehensive of operating
and mainteénance activities. Managewent information system is to
be improved to make the evaluation of performance and for the
developrent of work standards. The proposed organization for PDAM
is presented in Chapter 4 of the Report.
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3.9.2 Finance
1) Investment Finance

Construction of water supply facilities for the city of _
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 secondary and
tertiary pipes, and rehabilitation of treatment plants and pipes
have been covered by the latter utilizing PDAM's own generated
funds and DXI Jakarta's equity financing.

The Central Government, both the Ministries of Public Works
and Home Affairs, finances water development schemes of
municipalities and local water enterprises from its own
development budget and/or externsl scurces, applying either one or
a combination of the followlng gu1del1nes.

- To meet the requlrement of water supply up to an average
of 60 liters per capita per day, necessary funds w111 be
financed as grant.

- Funding above 60 liters and up to 125 liters per capita
per day will be provided by blend of equity and IOan.

- Above the average of 125 liters per caplta per day will
have to be flnanced fully by Yoan.

Grant finance requires no repayments of beneficiary
municipalities. Typical terms and conditions of loan finance are
20-year repayment period including 6-year grace period at 6-9
percent interest rate, although they vary dépending upon
negotiations between the central and local government. . -In case of.
equity finance, it must be repaid but incurs no interests as long
as repayment pericd is not more than 20 years. If more than 20
years, it bears 6 percent interest. : =

Financing sources available for the central government are
the following four funds:

- Approved Project List Fund (DIP} : normally for grant
finance '

- &State Capital Participation Fund (PMP} : norxmally for
equity fipance

-~ Investment Plan Fund (RDI) : normally for loan finance

- Foreign Aid Fund (BLN)
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.The facilities constructed under the project management of
t@e Mi?istry of Public Works are handed over to PDAM against
f;na?c%al ?bligations of DKI Jakarta/PDA¥ unless financing
COﬂd%thﬂ is grant. fThe financing conditions for the past and
ongoing projects are as follows:

(1)} First Phase of Pirét Stage Proiect

- 60 percent of investment: loen with 9 percent

%nterest per annum and 30-year repayment period
including 6-year grace.

- 40 percent: equity with no interest, 6-year grace and
20-year repayment period,

{2) Second Phase of First Stage Froject

- Loan for foreign exchanrge portion with 9 percent
interest per annum and 30-year repaymnent pericd
including 6-year grace,

- Equity for local c¢urrency portion with no interest,
6-year grace and 20-year repayment period.

Note: PDAM is not obliged to pay interests during
constyuction, o '

Future projects are expected to be financed fully by loan
since Jakarta's average consumption per capita per day will exceed
125 liters. The likely terms of a ican are 30p-year repayment
periﬁd,including 6-year grace at 11 percent interest rate.

2). Tariff

Revision of water tariff has been made every two to four
years, and the latest one was made in May 1983, For tariff
‘revision PDAM is required to obtain approval of the Governor and
the Local Assembly. The procedures are: 1) submission of a tariff
proposal from PDAM to DKi Board; ii) from DKI board to the
‘Governor; 11i) from the Governor to the Local Assembly. When
approved by the Assembly, the new tariff is enacted as the
Governor's Decree. The Ministry of Home Affairs has been
prepafing qenéral guidelines on a level and_structure‘of water
tariff (See Appendix MIII-5}; however, they are not mandatory and

Jakarta's tariff does not strictly conform with them.
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For charging purposes, costomers axe divided .into four
groupst i} non-commercialy ii) commercialj iii)_service;-iv)
others, and these four are further sub-divided into totaling about
thirty categories. Residential users are subject to progressive
block tariff, which is designed to penaliZe excessive watér use,
especially the use of more than 30 m3 per connection per month,
More generous progressive tariff is applied to small
industry/cormerce and offices. others are charged at a flat rate,
Heavy cross-subsidy from the commercial and service users to the
residential is observed. As a result, while the residential
consume about 43 percent of the total water sold, their
contzibution to PDAM's water sales revenues is only sbout 10
percent. . (For tariff level and structure, see Appendix MIII-5.)

Although the tariff increase in May 1983 brought up the
average rate from Rp. 100/m3 to Rp. 250/m3 which cannot be
considered as low comparing to levels of other developing _
countries, a decrease in total water consumption from the previous
year's level was very small. This reésult, together 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. '
Interpreting this with an affordability viewpoint, it might be
said that there is still room to raise tariff for financing future
investment for expansion and improvement. At present, middle
income families with monthly revenues of Rp. 75,000 to 150,000 are
estimated to be paying about 1.4 percent of their income. This
percentage is still below the generally accepted rules of thumb of
the 4 percent ceiling,

fowever, it is difficult to chtain assurance regarding -
whether the present level of connection charges, which is
estimated to amount to about 2 month worth of middle income
familiers' income, is affordable for the majority of potential
customers. It may be necessary, when production and distribution
facilities are sufficiently expanded to meet the demand, to
counter the charges' demand suppressing effect by taking such
measures as reducing the charging level or introducing an
installment plan for new connections, '

3} Financial Péerformanceé

PDAM's total revenue reported in the income statement. of
1983/84 was almost doubled from the previous year's ievel of Rp.
13.7 billion to Rp. 25.3 billion as the result of the tariff
increase in May 1983, Water sales comprised 83 percent of the
total revenue and 16 percent came from connection charges. Among
the 1 percent balance, some extraordinary items such as interest
earnings and revenues from resale of old vehicles were included.
However, since their amounts were very small comparing to the
total revenues, it can be said that almost all the PDAM's revenues
come from ordinary water supply operations.
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- of the water sales Yevenies,

The largest contributor to PDAM!

§h°;“ g?1°wé is Port Tanjung Priok (30.9 % of the total), followed

tz rzoe and Service (29.4 1), T?eSe two categories comprise wore
an percent_of water sales while consuming 20 percent of sold

water. As mentioned earlier, Residential shares only 10 percent

S water sales rvevenues, as

Categories % Share in Water Sold

3 whare % Share in Water Revenue
residential 42,7 10.1
Hydrants 4.0 2.0
Public 15.1 13.4
Industry 3.5 4.4
Trade and Service 14.3 29.4
Port Tanjung Priok 6.3 30.9
Armed Forces i1.9 2.3
Depok 2,2 0.5
Total 100.0 ' 100.0

About 8 - 13 pekcent of billings of Water Sales are not
ccllectable and contributing to buwild up.a fairly large accounts
receivable, which amounted to 4.3-month worth of water billings at
the end of 1983/84. PDAM has been maintaining a principle to
write off these bad debts when they have outstood for more than 5
years; however, this rules has not been strictly enforced, (For
details, see Appendix MIITI-5.) '

In addition to the above revenues_stéted_ih the income
statement, PDAM ¢ollected about Rp. & billion ground water charges
in 1983/84 on behalf of DKI Jakarta. Then, more than half of them

. were paid out to PKI and the balance was entered into the balance
. sheet as Equity of lLocal Government. It is a basic policy of DKI

to use these ground water charges for FDAM's investments for

*. improvement and expansion of water supply systems and, eventually,

to reduce dependence on ground water, The amount of each year's
equity contribution, i,e., the balance of PDAM's gross collection

" less payment to DKI, is determined based on the discussion hetween

DKI and PDAM considering PDAM's investment requirewents and
availability of internally generated funds.

Majdf,compdnents of'Rp. 12,3 billion operating expenses were:
personnel (21 %), pover (21 %), chemicals (17 %), administratfon

{12%), maintenance (10 %). The raw water cost to the Jatilyhur
,kﬁuthority-at the rate of Rp. .5/m3 totaling Rp., 47 willion

comprised less than one pexcent of the total operating expense in

1983/84; however, this unit rate will be increased to more than

Rp. 10.0 within 5 years and some impacts on PDAM's cost structure
are expected,
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In depreciating fixed assets, PDAM had applied the followinq
rates up to 1982/83:

Yearly

items Service Life pepreciation
Buildings, structures, pipes, 40,0 years 2.5 %
and mini-plants, etc. '
Treatment plant : 14,3 years 7.0 %
Machineries, equipment,
deepwells, hydrants, _
office supplies, etc. : 10.0 years 10.0 %
Meters, Vechicles, etc. : 5.0 years . 20,0 %

PDAM switched the rates for buildings, pipes, and treatment
plants to 5,0 percent, 10.0 percent, and 8.0 percent, s
respectively, from 1983/84. Accordingly, the amount depreclated
increased largely comparing to the previous year.

PDAM had been excempted from tax payments since its
estsblishment; however, it has become subject to income tax from
1984/85 accoxrding to the following schedule stipulated in the
Income Tax Law (1983 No.7, Chapteér IV, Article 17):

Net Income : Tax Rate

Rp. O - 10 million 15 percent
Rp. 10 - 50 million 25 peércent
Rp. more than 50 million . 35 percent

By the Governor's Decree, PDAM has to dispose its sutplus
funds from yearly operations according 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: production service (ptoductivity bonus for
PDAM's employees)

- 15 perceént: social/pension funds

- 20 percent: PDAM's reserve

The Minister of Home Affairs has made a request to theicoﬁerhor of
each region to refrain from taking funds out of PDAMs and to use
the funds for investments in water supply fmprovement/expansion.
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- Financial performance indi
thgt PDAM's financial position
revision in May 1983, is very
(defined as operating '

Cators summarized below tell us

+ especially after the tariff

_ healthy, showing low working ratios
hed @ eéxpenese exclusive of depreciation divided
by operating revenues), low operating ratios (operating expenses
inclusive of depreciation divided by operating revenues), high
rates of return on fixed assets, and low debt/debt & equity ratio.

-{For detailed financial statements, see Appendix MIII-5.}

These indicators were calculated based on PDAM's reports
which, in fact, need some modifications to reflect true positions.
For instance, calculation of working and operating ratios
including bad debts in the denominator yields better figures, In
light of this, revised estimates were prepared., {For estimation
procedures, see Appendix MIII-5.) Yet, the working and operating
ratics Stand at a favorable level of 62 percent and 75 perceat,
respectively.

The relatively hiqh rates of return on average net plant in
operation are partly owing to inadequacy in recording the value of
fixed assets. For example, most of pipes installed before 1970

. are not recorded in PDAM's balance sheet. Furthermore, general

price increases have become a cause of under-stating the value of
©0lé assets. An experiment to re-value PDAM's fixed assets ended
up with almost 4-5 times increase in assets value. (For
revaluation procedures, sSee Appendix MIII-5.)

Summary of FDAM's Financial Performance

{(Unit : Rp. nillion ; percent]

1981/82 1982/83 1983/84 1983/84
. {revised)
Operating Revenues ' 10,749 13,722 25,291 22,297
Operating Expenseés 7,053 9,659 12,256 12,256
Deépreciation 1,461 1,731 2,797 3,766
Net Income ' 2,235 2,332 4,607, , 6,2751/
Contribution to DKI i,235 i,118 -~ -
working Ratio ' 66 70 48 62
Operating Ratio 79 83 60 75 2/
Rate ; Return . 14 13 24 2 =
Debt = /Debt & Equity Ratio - - - | 2

Note : 1/ Figures not yet confirmed
3/ Rate on revalued fixed assets

3/ Long-term debt only
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pebt-Service payﬁents have never been entered into PQAM'S
financial statements, but repayments of loan and equity for the
past investments are scheduled to start from 1984 according to the

following schedule:

1984/85 85/86  86/87 g7/88 . 88/8%  89/90
Interest 576 1,141 2,160 3,287 5,383 5,176
Amortization 79 170 669 1,241 2,309 5,346
Total 655 1,311 2,829 4,528 7,692 10,522

4) Improvement Required

In order to strengthen PDAM's financial capabilities for
generating sufficient funds to meet the financial :equirements of
further expansion and improvement projects, the review of
financial matters described in the preceding sub-sections suggests
that efforts should be forcused on the following issues:

In the light of vast financial requirements 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 must bé
strengthened. In this connection: '

a} Tariff should be reviewed every year and revision, if
necessary, should be made with greater flexibility.
Affordability, in additien to PDPAM's financial requirements,
should be carefully examined in determining the water rate and
connection charges. Furthermore, tariff should be designed not
to discourage people currently relying on ground water to use
piped water. '

b) Administrative loss of revenues, i.e., delinquencies in paying
water bills and administrative unaccounted-for water should be
reduced to a greater extént.

c) Meter installation, propoer meter maintenance, and correct .
meter reading should be regarded as a prerequisite for reducing
the administrative loss,

The funds generated by PDAM must be used solely for expansion and

improvement of water supply facilities and should not be taken out

of PDAM to use for other purposes. In this connectiont

d) Tax obligations imposed on PDAM should be reconsidered by the
authorities concerned.

e) Contribution to DKI budget alsc should be reconsidéred.
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£} Surplus funds should be accumulated in the.hands of PDAM in
order to flexibly meet the varying levels of cash outlay. It
would happen, depending upon schedule of investment and -
repayment, that substantial cash surplus is generated in sowe

years and seriocus shortages in other years.

In order to effectively invest the generated funds and to
ﬂet?rmine the degree of dependence on outside financial souvrces,
it is necessary to preparc appropriate financial planning based on
data and information which correctly reflect the existing
financial operation and performance. In this connection:

g) Medium and long-term financial pian should be prepared. Such
plan should continuously be revised taking into consideration
changes in later years.

h) Accrual basis accounting should be fully implemented,.

"3) Assets including inventories should be apprdpridfely recorded
paying particular attention to their aquisition date and
valuation.

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

The two-year program of a detailed ménaqement study covering
most of the above items is now under way by PDAM consultants and
is expected to be completed by the end of 1984, The study is
. Sﬁpposed to make recommendations and to prepare an implementation
program for improvement,. It is expected that PDAM will pay due
attention to the study results and take actions in accordance with
the recommendations wherever relevant.
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3.10 lLegal Status of PDAM JAYA

The present legislations and laws that support the ?peratiOn of
PDAM Jaya were reviewed in terms of technical as well as finanq§a1
capacity. PDAM is now undextaking water sppply business_opetatlon on the
legal base of Law No.3, year 1977, Regional Regulation of the Capital
special Region of Jakarta and Regulation No. 664, year 1980, concerning
Structure of Organization and Task Assignment of Municipal Water - _
Enterprise of the Capital Region of Jakarta, and the Letter of Decision
from the Divector of “PAM JAYA" No.23.PAM/DIR/1980. ' g

1} Regulations Concerning Operation of PDAM JAYA

{1) .Law No.3, year 1977, Establishment and Management of
Water Supply Enterprise, PAM JAYA : '

This Regional Requlation was drafted basically matters
related with the arrangement and management of regional waterx
supply enterprise the Capital Special Region of Jakarta that
replaces the former "PAM JAYA" (old) that has been :
established since the year 1968 based on the Decision of the
Governor/Head of Region No. I1b.3/3/22/1968 on the date 10 of
Decerber 1968 that has been modified lastly by the Decision
of the CGovernor/Head of Region Ko. D.V.-b, 18/1/4/1973 on the
date 13 of August 1973, This replacement is to heighten the
status and function of "PAM JAYA" to he a Regional Company,
according with the letter from the Minister of Home Affairs
No. Ekbang 8/3/11 dated 31 of July 1973 by noticing to the
status as listed in the Law Nurber 5, 1962 concexning

- Regional Company jo., the Law Number 6 year 1969, State Page
year (1969 Nurmber 37}. The heightening of status to be the
Municipal Regional Company of the Capital Spécial Region of
Jakarta is made in the frame of the Regional Government's
effort to heighten the function of public-service in the
ficlds of municipal water supply and distribution that comply
to the requirements of public health.

(2) Regulation No. 664, year 1980, Structure of Orxganization aﬁd
Task Assignment of Water Supply Company of the Capital '
Special Region of Jakarta

This Regulation was issued as the Governor's Pecree to
abolish the former Decision from the Governor/Head of the
Capital Special Region of Jakarta Ho. D. Vb 16/1/4/1973 dated
13 August 1973 to establish again the structure of = -
organization and task assignments of YPAM JAYA" considering
the Regional Regulation No.3 year 1977 with an eatablished
policy of developing the undertaking and iwmproving the puvblice
service in the field of municipal water supply. This - ;
regulation provided the following:

- Placement of manégement group consisting of a Direcfor who is
assisted by 3 (three} persons of Deputy-Directors. '
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| Esta?llshment of coordination between Municipal Government DKI
a?d PAM JAYA": Coordination of Dislrict Secretary and
_D;re?torat? V/Economy with Business, Administration and
Finance, Divectorate IV/Development with Technology.-

- Structuring of YpPAM JAYA" organization,

Formation of a qoverning ana policy making supervisory body in
the form of a Badan Pengawas.

- . Difinition of the structure of "PAM JAYA® frc .
' YAY from superv Y
: to field level, pervisory body

(3) Lette; of Decision from the Director of PAM JAYA, No.23/PAM/
. DIR/1980 concerning Job Specification and Work Order

This Letter was issued to establish structuvre of
organization, job specification and work order of PAM JAYA in
- the more specified and integrated organizational unit
component, considering the establishment of the Decision of
- Governor/Head of the Capital Special Region of Jakarta 23 of
June 1980 No,664, year 1980. This Letter of Decision
provided the following:

- - Establishment of structure of organization, job specification
and work order of "PAM JAYAY,

- Organizing the tasks to create efficient and effective
work-results,

2}  Summary of Review

1t is clear that PDAM's financial accounting system is separated-
from the general budget of Municipal Government of DKI, according to the
Regulation No.3 year 1977, -This means that all assets and capital under
the control and management of PDAM Jaya belong to PDAM as separated
assets from DKI. The Regulation stipulated that PDAM Jaya can obtain
fund from domestic or foreign credit or from obligations by the agreement
from the Governor/Head of Region in accordance with the valid regulation.
While, Supervisory Body (Badan Pengawas} was formed to formulate the
policy of management of "PAM JAYA". The function of Badan Pengawas is
the policy making and daily control of management. - However, the
governing control of the Badan Pengawas is influential in the overall
activities of PDAM and any of the procedures should sometime be subject
to approvals of Badan Pengawas and Governor, DKI. Since PDAM is free
from any control of Pengawas to operate and maintain its facilities, more
independencé in terms of financial operations and technical activities

should be ensufed.‘ o

 There is no étipﬁlations ip the Regulation to gﬂve power to PDAM
to. inspect othex premises, nor right-of-way for maintenance and new
construction, ‘There is neither punitive provisions to discourage illegal

connections and collect overdue debts.
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The existing Law No,3, yeavr 19277 stipulates establishment and
management of the Water Enterprise, and gives legal support for PDAM to
undertake operation of the Enterprise, and its management control. Other
Regional Regulation No.664, year 1980 stipulates PDAM structure of
organization and task assignment, Considering the recent water supply
development which is complicated and diversified the present legislation
does not necessarily meet such requirement. It is, therefore, important
tc prepare laws and regulations that will strongly and leglslatlvely
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 discoprage illegal
connections and collect overdue debts. PDAM is now drafting (i)
Supplement to the Regional Gazette in the form of Ordinance, and (ii)
Decree of Decision of the Governor/Head of the Special Region of the
Capital Region of Jakarta. The former Ordinance provided the following:

- Orderly and efficient regulation of utilization of water so
as to meet the incresasing demand of the community.

- Synchronizatibn'of utilization of drinking water with any and
all activities in order to maintain the preservation of the

supply of water.

- Provision of new ordinance on the water supply within the
territary of the Special Region of the Capital City of
Jakarta in terms of the distribution of water from water
works of the Municipality of Jakarta Raya (Gazette of the
Manicipality Year 1957 Number 15) .

The latter dicision of the Governor provided to form a Drinking
Water Control Team to take measures for a complete, directed and
integrated contrel and supervision.

This Ordinance constitues the re-enactment and providing a
substitute for the Regulation on the Distribution of water in Jakarta
Raya laid down in the Ordinance of the Municipality of Jakarta Raya of
the year 1957. The re-enactment of this Ordinance (Municipal Regulation}
is intended to regulate the utilization of water, in particular the
drinking water, efficiently and effectively so as to realize the
egualization of the pProcurement of drinking water and the maintenance of
the preservation of the water sources and the cap601ty of the Regional
Administration to supply drinking water according to the need. of the
population. 'The Ordinance is also intended to regulate the ‘system of
managerent and distribution of the drinking water in line with the
existing capacity and facilities. . .

The Ordinace stipulates fixture of water tariff and rental of
water meter, and disconnection of water in case of delinquent bill.
Stipulation articles of prohlbltion and penal provisions are also
included in the Ordinance. It is felt that this Ordinance covers the
most of provisions that are required, however, lacked in the existing
regulations, and issuance ¢f the Ordinance will enable PDAM toé be rested
more legislative power in the management of the Enterprise, It is
considered that an early enactment of the Ordinance is therefore,
strongly recommended. :
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4. MASTER PLAN UP TO THE YEAR 2005

This chapter describes the water supply master plan up to the year

2005 c¢onceived based on E r }
chapters. n the results of studies described in the foregoing

:Thg system improvements are divided into two-staged major
1qyroyement:§amgdra§ Second Stage and Third Stage which will follow the
. presently ongoing First Stage project. An immediate pregram is initiated
in early stage of thé Second Stage Project, The immediate program and
the staged expansion program are discussed in section 4.5 and 4.6
respectively. ' .

.. The immediate program includes those items of work which should be
implemented immediately, including existing system improvement and
rehabilitation, and gonstruction of a new plant using surplus raw water
in the enlarged West Tarum canal,

- The existing water supply system will recover its design capacity
by rehsbilitating and improving the plant facilities and distribution
pipe systems under the proposed immediate program which is to be
implemented concurrently with the construction of new expansion works of
water supply system.

The major Second Stage project is divided into two phases and the
Third Stagé project is also divided into two phases of expansion work,
which should be reveiwed at a later stage to update the Third Stage
program of the master plan,

The master plan will be presented in the followiq manner:

1) to define the service area,

2) to forecast population served and water requirement,

3) to select water sources,

4) To identify immediate program including rehabilitation and

' improvement of existing system and immediate expansion of the

.. system, :

.5) to determine treatment processes based on rav, water quality of

the selected water resources,: '

6) on these basic factors clarified, to propose the water supply
system to be contructed, ,

7) to estimate construction costs, and then

8) to prepare ap overall implementation schedule

_ Stagihg of the whole construction will be clarified in the
implementation schedule, and also the relationship betweén the water
requirement and the capacity of the water supply system will be made
clear in the schedule, Out of the staged projects, a project which is to
be implemented in the immediate future will be recommended for

feasibllity study.



4.1 Seyvice Area and Population Served

4.1.1 Service Area

The Area to be sérved by future water supply system are
determined as described below, taking into account the following
information and data, and by the field investigation conducted by the
Study Team. {For detailes refer to aAppendix MIV-1.) '

1) Ccity Plan and Land Use Plan

DKI Jakarta has been diveloping City Master Plan with a
long range target up to the year 2005.  The Master Plan has
prepared a general land use plan for the year 2005 which covers
the city administrative area. While this land use plan is not
officially approved yet by City Planning Board, this is considered
to provide a basic guideline in identifying direction of '
development, which would give a general concept in considering
future service area.

2} Populatidn Density :

‘Population density, presént and future, is also to be
considered as one of the factors in determining boundary of
service area for most feasible system extension. The densely
populated area will pollute groéundwater quality, so that the
people using groundwater and living in the densely populated area
will gradually rely on piped water. '

For the above purpose, and reason, population density of
such areas to be considered is proposed basically above 150
persons per hectare for the planning purposes.

3} Highway and Public Road Plan .

liighway and public road construction plans provided in the
Master Plan has been referred to and considered in planning the
service area, as this would reveal information on future extension
of city activities such as housing and commercial establishment
development due to bettér transportation. ' '

Based on the above caicept, thé future service area up to
the year 2005 is proposed as shown on Fig, 4-1, and in Table 4.1.



Table 4.1 Service Area

Year Sexrvice Area (km2) Percentage (2)
{1) 1930 283 d4 %
-1985 - 283 44 =
1999 338 53 %
1995 383 59 %
2000 414 64 %
2005 i . 454 71 %

Note : (1) Present service area as of June 1983, is applled for
. service area in the year 1980 and also in the year 1985,
(2) Percentage to Total Administration Area of 644 km2.

4.1.2 Population'in the Service Area

Based on the population distributéd to the area,
Kotamadjafxecamatan in the DKi boundaries as shown on Fig. 4.1,
population in the service area up to the year 2005 by five years
intervals is pro;ected ‘and is shown in Table 4.2,

" Table 4.2 - Population_in Sexvice Area

Service - Pop. In . Pop. In DKI
Year Ares {Km2) .. Service Area © +  boundaries
1980 283 4,949,000 (76 %) 6,468,500
19285 283 5,372,000 (70 %) 7,630,100
1990 338 6,538,000 (74 %) 8,872,900
1995 ' 383 8,002,000 (80 %) 9,949,600
2000 414 9,092,000 {83 %) 11,904,900
2005 454 10,496,000 (87 %) 11,998,900

mn the above estimate, the population in the districts, not fully
covered by the projected service area, is estimated on the basis of
populatlon density and avrea to be included in the sexvice area,
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4.1.3 Population'Served

As of the'year 1980, the 4
. _ population served is estimated at
approximately 2,100,000 which is 42 percent ig i
d . f
6o ares of the yoor. P of population within the

- -thure population served up to the year 2005 is estimated by
taking procedure as described below,

_Following the projection of population in the service area, in the
preceeding sub-section 4.1.2, population to be served in the future '
§ervice area which is distributed in accordance with physical zone and
1ncome‘1eVe1 is developed by applying the following assumption to each
group in the physical zone. ({For detailes refer to Appendix MIV-1)

Zone I : all people living in this zone of northern coastal area,
depend only on piped water for domestic purpose.

Zone II . The higher income group use wore piped water, while the
lower income group rely more on groundwater.

Zone III : Groundwater is used not only by low income group, but also
by high income group, because of the higher availability
of groundwater rather than Zone II.

- The Study on physical zone and study on income leveis and this
distribution are described in detail in section 2.2 Sociceconcmic Aspécts

seperately prepared to this portion.

_ Percentages applied for projectibn of population served to the
, population, distributed to physical zone and further income group, in the

service area are proposed, considering the availability of groundwater in
the physical zone as shown in Table 4.3.

Table 4.3 Percentage Applied For Projection of Population Served
.Income ihCOme Income Income Income
Group 1 Group I1I  Group II1  Group IV Group V
% o % % % %
Zone 1 100 100 100 100 100
Zone IL 100 100 160 100 100
Zone JII 30 40 60 g0 20

Population served projected by five-year intervals is summarized in

Table 4.4.



population Served VS Population in Service Area

Table 4.4

Service Population
Year Area Sexrved

{(km2)
1980 283 t 4,024,000
1985 281 4,419,000
1990 338 5,357,000
1895 383 6,523,000
2000 414 7,497,000
2005 454 8,784,000

{62
{81

(58

{82

(60

(82

(66
(81

{68
(82
(72
(84

%)
%)

%)
3)
%)
%)

2
%)

3}
%)
4)
%)

Popuiation
in Service
Area

4,949,000 (76 %)
{100 %)

5,372,000 (70 %)
(100 %)

6,538,000 (74 %)
(100 %)

8,002,000 (80 %)
- (100 %)

9,092,000 (83 %)
(100 %)

10,496,000 {87 %)

(100 %)

Population
in DKI

boundaries

6,468,500
7,630,100
8,872,900
9,949,600
11,004,900

11,998,900

* Population served in 1980 shows tha figure of poteantial
population served calculated under the assumption as shown in
Table 4.3, while the estimated served population is 2, 109,000,
which was calculated using the numbex of connections, the number

of persons per connection, and per capita consumption.

It is

considered reasonable to assume that if the supply capacity were
not limited, the potential population miqht be served.



4,2 Water Requirenment

4.2.1 Water Demand Projection

.Details of water demand projection are presented in Appendix
Miv-1l, as a separate report. UPFor wakter derand projecticn, some
assumption were made. TIn the following paras, such assumptions and the
results of projection are described.

1) Major Assumptions
a) Categories of Consumers

The present water demand projection employes the following
categories, although PDAM has, at present, 26 categories. As
the present domestic consumption is above 40 % of total
consumption, the consumérs will be first classified into two
major categories, i.e., Domestic and Non Dormestic, and both
further into smaller categories.

A. Domestic Use

A-1 Residential service connections
- A-2 Public hydrants

B. HNon-Domestic Use

B-1 Public Use
a. Government offices
b. Schooals
¢, Religious Flaces :
d. Hospitals (Government and Private Hospitals)
e. Boarding Houses :

B-2 Industrial Use _ 7
a. Industries (Industrial Enterprises and Store Houses)

b. Small Industries
B-3 Trade and Services
a. Hotels _ o
. Trade and Services (Trade Enterprise, Bank,

Judge/Lawyer, Taylor, Streambath, Might Club,
Barbershop, Service Station, Gp Docter)

B-4 Port Tanjug Priok
B-5 Armed Forces (Military Installation)

B-6 Depok National Housing {Depok}



b} Unit Consumption
For domestic use:

Income groups I and II 30 lped
Income groups III and IV 150 lcd
Income group V 250 lcd

For non domestic use:
Based on the past consumptions, unit consumptions are assumed,
and in forecasting future consumptions, some adjustments are

allowed for.
c¢) Bulk Supply for Depok

Depok National Housing is presently receiving 65 l/sec, 5,600
m3/8 from the Ciburial Spring (300 1/s) System diverted at
Depok from the trunk main. It is assumed that this diversion
will remain up to the year 1993, o

2) Unaccounted-for Water

The overall unaccounted-for water at present is estimated at 54 %.
For the development of the water supply system, the following
figures, as considered appropriate under the rehabilitation
program proposed in master plan, are enployed in projecting
necessary water production.

1) Unaccounted-for water will be reduced to 25 % in the year 2005.

2) Annual reduction of unaccounted-for water will be targeted at
the figures tabulated below. : '

pDecrease of Unaccounted- Unaccounted-for

Year for water water

1980 54 %
2% .

1985 : 49 %
4%

1990 40 %
4 % '

1995 33 %
3%

2000 ‘ 29 %
3%

2005 : 25 %

* The percentage is the rate of annual descrease against the
previous year's percentage, : :
3) Summary of Projection

The results of projection made using the sbove assumption, are
summarized in Table 4,5,



Table

CLASIFICATIONS

4.5 Summary of Projection

{Day Maximum x 1.07)

1989 1985 1990 1995 2000 2005
A. Domestic Use
A-1 Reslidentiasl Service 101.0 313.1% . )
Connections (212.0) . 477.1 6$93.5 923.4 1,204.7
B-1 Public Hydrant 9.1 81,1 83,2 92.3 90.8 90,6
_ {85.3)
Total 2 (A-1 and A-2) (2;;05; 396.8  565.3  790.8 1,014.2 1,295.3
B. Hon-Doémestic Use
B~1 Public Use
a. Governwent Office 54.9 51.9 37.4 29,7 34.8 40,7
b. Sch?ols 1.2 5.9 17.1 39.1 48.3 65.4
c. Religious Places 0.6 3.4 10.4 25.1 28.8 33.0
d. Hospitals 4.3 5.2 6.3 7.5 g.4 9.2
e, Boarding Houses 5.2 5.8 6.5 7.2 8.0 8.9
66.2 72,2 1.1 108.6 128.3 157.1
B-2 Industries Use . .
a. Industries 4.8 14.2 38.6 75.2 121.5 182.7
b. Small Industries 4.9 6.9 11.2 15.1 1.1 31.4
9.7 21.1 43.8 20,3 144.6 214.1
B-3 Trade and Service
a, Hotels 7.9 8.6 12.5 18.9 26.4 38.0
b. Trade s Service 21.5 13.6 - 56,8 92.4 157.8 248.2
29.4 42.2 69.3 111.3 184.2 286.2
B-4 Port Tanjung Priok 13,5 15.3 17.3 1.5 22,7 26.3
B-5 Arméd Forces {30.0) “35.4 1.1 46,2 51.0 55.6
B-6 Depok 5.6 6.0 6.0 6.0 © 6.0 6.0
Totals (B1 thru B-8) 1245.4 192.2 261,2 381.9 536.8 745.3
o {154.4) :
Total Average Demand 234.5 589.0 826.5 1,172.7 1,551.6 2,040.6
Net Consumption A thu B {2700) {6,800} - (9,600) (13,600} ({18,000} (23,600)
451.7 *
{5,200)
Unaccéunted-for Water ) _
(% of Production Required) 275.5 565.9 551.0 557.6 633.8 €30,2
{Case 3} : {54} (49) {40} (33) {29} {25)
Pfoductioﬁ_aequired 510 1,154,9 1,377.5 1,750.3  2,185.4 2,720.8
{In Average (1,000M3/Day) (982.0) * o .
? (1}sec) 5,900 13,400 15,200 20,300 25,300 31,500
. (11,400) * '
Total Population Served - 2.100 .
(in'i;oogupersOns) 4,024 4,419 5,357 6,523 7,497 8,784
Gross Percapita Demand 243 305
{1pcd) (244) * 261 257 268 291
.ﬁay Maxizum Demand {1/Sec) 6,800 15,400 18,300 . 23,300 29,100 36,200
(Day Average x 1,15} (12,100)* i
— : ‘ - 700
Raw Wa{,el‘ _Requirement H/s_ec) 7’32? 16,400 19;600 24,900 31,100 a8,
“{14,00

% Ppotential water demand prgject

ed for the year 1380
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4,2.2 Water Demand and Proposed Production

schedule,

Based on the projected water demand so far made, @ schedule of
water supply is prepared as shown on Fig. 4.2. In preparing the

1)

2)

To

the following matters are taken into consideration.

Three mini plants of Muara Karan, Suntér and Pesing will be put
out of regular service and maintained for emergency use or
standby.

Bogor Ciburial Spring water, 300 1/sec, will be whdily.supplied
to the Depok housing area, including the areas along the tunk
main after year 1994, (See Table 4.6)

cope with the 1ncreasxng ‘water demand, the schedule of water

supply expansion on the othér hand is worked out based on the following
consideration.

4.2.3

1)

2)

K}

1}

2)

For realistic and rescnable implementation of the expansion
project, the long range project will be staged as Stage II up
to year 1995 and Stage III from 1966 to 2005.

Considering the acute shortage of water, prevalent now and
around the year 1988, an immediate project will be planned,

"which is incidentally possible as a result of the West Tarum

Canal enlargement.

For the water demand after the immedliate project onward, water
sonrce wil) become available, as the Government is now carrying
out various studies of water resovrces developmnet,

Groundwater Req01rement

Domestic Use
Groundwater requirement for domestic use is calculated based on
the estimated per-capita grovndwater demand shown on Table 4.7,

Applying per-capita greundwater demand to population served
(Lower income groups I and II) by zone and population not

served by piped water in Jakarta administrative area, potential'
domestic groundwater demand is computed.

Non-Domestic Use ' ‘
Groundwater demand of non-domesti¢ use is calculated applyinq
same unit consumption, adoppted for projection of piped water
requirement to eat¢h non-domestic use, to the consumers not
served by piped water in Jakarta administrative area (Total
non-domestic consumer less number of consumers supplied by
piped water)

The summary of. the projected potential groundwater demand is
shown in Table 4.8.

4 - 10
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Table 4.8 Jakarta Groundwater Potential Requirements
{1980 - 2005)

1. Total Area

Description 1980 1985 1990 1995 . 2000 - 2005
1. Domestic 231.4 312.1  364.7 372.7 401.1' 389.3
2. public - 41,1 49.3  44.2 19.6  20.0  17.4
3. Industries 161,0 179.6 182.4 171.3 144.3 10L.1
4. Trade & Service 123.0 140.8 154,5 162,9 152.2 129.9
Total {x 1,000 m3/day) 556.5 681.8 745.8 726.5 717.6 637.7
Total {m3/sec) 6.4 7.9 8.6 8.4 8.3 7.4

2. Zone I

Description 1080 1985 1990 1995 2000 2005

1. Domestic 39.6  40.7  43.5- 42.4 - 41,8  41.4
2, Public 9.9 9.9 8.1 0.8 0.9 1.2
3. Industries 83.9 84.8 76.3 56.5 32.8 0.4
4, Trade & Service 36.5 38.8 39.4 g.0 - 3z2.4 24,1
Total {x 1,000 m3/day) 169.9 174,2 167.3 137.7 107.9 67.1
Total {m3/sec) 2.0 2.0 1.9 1.6 1.2 0.8
3. Zone 11
Pescription 1980 1985 1990 1995 2000 2005
1, Domestic 54.4 71,0 72,3 _ 74.7 80,2  66.2
2. Public -10.5 12,5 10.6 5.0 4,8 3.7
3. Industries 63.0 75.4 82,5 88.8 84,8  75.9
4. Trade & Service 36.2 42.0 46.8 51.0 48.7 44.5
Total (x 1,000 m3/day) 163.7 200.9 212.2 219.5  218.5 . 190,3
Total {m3/sec) 1,9 2,3 2,5 2.5 2.5 2.2
4, Zone III
Description 1980 1985  .1990 1995 2000 2005
1. Domestic 137.7  200.4 248.5 255.6 279.6 281.7
2. Public 20.8 26,8 25.4 13,4 14.3 . 12,5
3. Industries 14.1 19.4 23.6 25.9 26,7 . 24,9
4, Trade & Service 50.3 60,0 68,4 74.0 © 71.2 61.3
Total (x 1,000 wm3/day)  222.9 306.6 366.3  368.9 301.3  380.4
Total {(m3/sec) 2.6 3.5 4.2 4,3 4,5 4.4

NOTE: Groundwater Requirément Projection based on Water bemand,
JICA Study Team, 1983 - 1984,
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4.3 Raw Water Sources
4.3.1 Future Water Sources for Jakarta Water Supply

The main water source for Jakarta Water Supply is presently

- surface water, and grovndwater is also major water source and acting as
suppleméntary source for domestie, industries and trade & service uses.

The future water sources for Jakarta Water Supply System will depend much

upon the surface water from the ocutside of the city due to the limited

discharge of rivers within the city and limitéed grand water potehtiality.

Two main rivers availsble for Jakarta water supply are the Citarum
river in the east and the Cisadane river in the west, as briefed below.

1) water'Resources in the Eastern Basin

Table 4.9 summarizes the hydrologic data of the river system in
the_eastern basin adjacent to Jskarta Metropolis. The Citarum river
basin with Jatiluhur reservoir is the main viver basin in the region
and other local river basins consist of the Cibeet, the Cikarang and
the Bekasi. (For details refer to Appendix MIII-1), '

" The available Citgrum water resources_at Jatiluhur and Curug
are anually 5,708 x 10 3, and 5,834 x 10 n3, respectively, based
on the data of Jatiluhur Authority (POJ), 1963-1980. The average
run-off coefficient is around 50 % of the river basin, On the other
hand, the available run-off of the Citarum river was analyzed to be
6,100 x 10 m3/ygar by NEWJEC, 1981, although it was later revised
to be 5,400 x 10 m3/year by NEDECO, 1983.

The other available water resovrces of the rivers, the Cibeet,
the Cikagang and the Bekasi at eagh weir are 1,179 x 10 m3/yqar,
501 x 10 w3/year, and 1,031 x 10" m3/year, respectively, according
to the POJ operational records, 1970-1980.

The svrface water in the Citarum river basia is in full use for
various puorposes. ‘particwlarly irrigation requirement accounts for
nearly 75 % of all the usage of the river water, (NEDECO, 1983). 1In
the year of drought, therefore, water shortage is likely to affect
the supply program., In fact there is obvicusly a S—year cycle of
drought, as indicated by the past record of 1967, 1972, 1977, and
recently 1982 when the reservoir water level dropped at the order of
80 m from the average 100 m. (Refer to Fig. 4.1 for water level
fluctuation in Jatiluhur reservoir). ‘

According fo_the assessment by NEDECO, 1983 the water reéources.
in the castern basin would be enough to sustain the required supply
to Jakarta Metropolis in the order of 30 m3/sec additionally.

2) Water.Resdurces in the Western Basin

The Cisadane river runs'across the western basin outside DKI
Jakarta, and has been considered to be one of the important water

' , Fig. 4.4 and Table 4,10
curces for Jakarta Hater supply System .
: zummarize the hydrologic data of the Cisadane river at Serpong and
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Tangerang observation stations. During the period of 1973 to 1976,
the mean annual discharge at Serpong is ranging from 79.3 m3/sec to
108.5 m3/sec, and during the same period, the maximum and mininom
points are recorded at 198.4 m3/sec in Janurary and 40.3 m3/sec in

Decerber, respectively.

on the other hand, discharge records collected at Tangerang
observation station from 1960 through 1971 indicate the mean annual
discharges to be 42.4 m3/sec. The msxiium and minimum discharge
were recorded at 236.2 m3/sec in February and 9.5 m3/sec in_January,
respectively. The river discharge of the Cisadane betwéen Serpong
and Tangerang decreases its flow due to the irrigational
requirements. .

Fig. 4.5 illustrates the dependable flow (80%) of the Cisadane
river at Serpong analyzed by DPMA, 1977 based on the records from:
1955 to 1976, The Maximum dependable flow is about 103 m3/sec in
the first half of May and the miniwmum one is about 23 m3/sec in the
first half of September. Therefore, the raw water of 3 m3/sec from
the Cisadane river at around Cilangkap which was allocated by DGWRD
is potentially available. Also, at Cilangkep, intake dam is planned
by DGWRD, - ' :

To obtain a stable supply of raw water there is a necessity of
constructing a dam/s at suitable location/s. The survey in detail
is expected to start in February 1985, but the prospect for the
possible allocation for water supply is in the order of 10 @3/sec to
20 m3/sec, according to the CJC Master Plan prepared in 1979,

4.3,2 Water Resources Development Plan

Development of water resources has been repeatedly studied by

Government covering the region of CJC (Cisadane-Jakarta-Cibeet) for the
past several years., For Jakarta water supply, available water sources
and their timing are summarized (Fig.4.6) from the relevant reports of
study as described below., (For details refer to Appendix MIII-1}),

1} For Short Term Requirement
Enlargement ¢f West Tarum Canal

West Tarum Canal (WTC) constructed in 1968 is the only
existing system with the possibility of feeding additional raw
water to the Metropolis from the remote area, and NEDBQO]prOpOséd
in 1981 to enlarge the canal for the purpose of meeting the short
term needs of the city, since néew canal programs take time for the
acquisition of land and the constriction of the system, Although
Jatiluhur Authority had commiteed to provide Jakarta with water in
a volume of 10 m3/sec through this canal, the survey by NEDECO in
1982 has proved that the canal cannot convey more than 6 m3/sec of
water due to the size of its final section between the Bekasi and
the Cipinang rivers,
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Upder-such circumstances, the enlargenent of the West Tarum
Canal was decided by the Government in June of 1982, Accordin rto
this program, the canal will feed both the Ciliwung.énd the Sugter
riYers eventually to contribute to the operation of existiﬁg
?e)om?ongan.‘Pulogadunq plants and a rew treatrment plant planned
in this Master Plan as well as to the flushing requirements of

central Jakarta vp to 5 m3/sec at the exit of Ciliwung tunnel.

{1)

Pejompongan Plant :

_ _ 5.6 x 1.1% = 6,2 m3/sec
{2) Pulogadung Plant ' 4.0 x 1,1* 4.4 wn3i/fsec
{3) Immediate Program : 2.0 x 1.1* = 2,2 m3/sec
{4) Flushing Use : 5.0 m3/sec
{5) Loss in the Canal t 1.2 m3/se0
Total ' 19.0 mi/fsec **

{*; 10 % to allow for conveyance losses)
*a Detailed degigh for the enlargement of WIC is in progress
in 1984 by NEDECO employing capacity of 21.1 md/sec.

The detailed design is now under progress, and the target of
the project completion is determined at the end of 1988, Upon
completion, the enlarged canal is expected to provide additional
raw water to not only the existing water treatment plants with
their capacities enhanced but the immediate program to catch up
the demand up to the year of 1990 as well, Table 4.11 summarizes
the present conditions and the enlargement plan of the Canal.

2) For Mid-Term Reguirement
Construction of Tarum Jaya Canal {TJC)

After 1990 following the urgent developmeént plan, an
additional supply of water is required to neet the demand Eor
drinking and flushing in Jakarta Metropolis. To cope with the
sitnation, a program for the mid-term water resources development
has heen under way. AmOng varicus plans, the most acceptable one
is the'dévelopment of the Citarum river in the CJC eastern half of
the reégion involving the construction of new dams at Saguling and
Cirata. The major sovrce for this development depends upon the
capacity of Jatiluhur reservoir located upstream to the south.

According to the feasibility report by NEWJEC, this program
includes the construction of Saguling dam ip 1985 and Cirata dam
in 1987 along the Citarum river and a new canal to transport raw
water. Concerning the construction of this canal, TJC/Horth Bank
Route, which closely runs in parallel with the existing West Tavum
canal, was recommended. This prdposgl, was reportedly accepted
during the interdepartment meeting in January, 1983 for the
" copstruction by the end of 1990 with an expected capacity of 30
'm3/éeé to satisfy the demand for 1991 to 1998, However, the
schedule of ¢onstruction and the capacity of TJC be subjected to
Cfurther review based on the actual water rgquirement_and other
avéiiéble”SOurces such as enlarged capacity of West Tarum Canal
and the Cisadane river* in prior to the jmplementation of its

construction.
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Pable 4.11 ENLARGEXENT OF WEST PARUM CANAL CAPACITIES

No. Design Section 1 Length | Dasign Existing?t Enlargement Note
(xm} |Capacity | Capacity Target
M3/5) 19€2 Capacity
{M43/s) (M3/s)
—

Curug Ia 7.2 as 56 81
1 To Ib 10.5 84 55 : 79
Cibeet Ila 3.9 8l 40 T3
Iib 2.3 77 44 72
Cibeet IIX 2.5 BO 48 80
2 To Iva 4.2 €5 41 56
Cikarang Ivb 2.4 57 41 54
Ivec 6,2 45 33 49
Cikarang v 2.1 45 24 . 39
3 To via 6.8 3z 18 is
Bekasi vIib 3.9 29 25 32
Vic 2.} 21 12 31
Bekasi to - .
Buaran Vila £.5 14 5.8 19
Sunter viib 1.6 14 5.8 19
1.9 14 5.8 2
4 Cipinang - Viic .6 14 . 5.1 i?

Ciliwung Tunnel 1.2 10.8 7.2 11.7

* Existing Capacity of WIC at full supply water level NEOECO, 1982 - 1983,
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¥ig lgggthe; the Cisadane basin study is scheduled to commence in
1 and completed in 1987, The allocation of raw water fron

TIC in 1993, 1999 and 2002 should he f : : .
urthexr x :
account the result of the study. er reviewed, taking into

* Directorate General of Water Resources Development {DGWRD}

allocated 3.0'm3/sec water from the Cisadane river at Serpong
about 20 km upstream of Tangerang in January 1984,

3} FYor Long Term Requirement
Cisadane River Development, Canal 3

After the énlargement of the West Tarum Canal and
construction of TJC, anothér water source together with a new
conveyance system is required for ever-increasing water
requirement, Regarding this matter, the CIC Water Resources
Development Study in 1979 indicates the possibility of
constructing dams at Parungbadak and Sodong on the upper reaches
of the Cisadane river for Jakarta water supply. The expected

" maximum capacities of Parungbadak and Sodong dams are 950 million
3 and 600 million m3, respectively. ({Refer to Fig. 4.7)

These basic storage capacities weré aimed at supplying urban
water to Jakarta through a new conveyance system of Canal 3 in &n
amount of 10 m3/sec to 20 m3/sec as well as serving the other
requirements for irrigation and flushing which are expected to
reach 54 m3/sec in the year of 2000, based on the survey of J.M.
Motogomery in 1977 as follows:

Cisadene River Estimated Demands for Yeay 2000

Purpose 7 _ Location Quantity (m3/sec)
Urban Water Supply Tangerang 3.7
Serpong 0,3
Bogor : 0.6
: Others : 0.§
Flushing . o Mookervaat Cana 1.8
irrigation Prosida - 40.0
: Empang . 7.0
Total 54,0

*  The ébove table includes no allowance for urban
water supply to Jakarta.

According to the Directorate General Hater ReSOQrces Development
{DGWRD} , the feasibility study of the Cisadane basin dévelopment was
scheduled to start in April, 1984 but postphoned Februayy, 1985. In
connection with the foregoing projects, it is dgemed necesséxy to
Cdmpletéifhe program of this development by the end of 1999 at th?
latest, since the western part of Jakarta shows signs of progressing

water shortage even at present.
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