In oxder to meet increase demand of eastern area of Jakarta, from
1999 to 2005, 3m3/sec is received from TIC, in sddition to the ve &ired
cgpacity of 14 m3/sec from TIC up to the year 1999, It is réc0mm:nded
that, for implementation of Canal 3 construction, capacity and schedule

4.3.3 Groundwater Condition in Jakart§

Groundwater is widely used for domestic purpose and industrial use in
and around the served area in Jakarta and acting as supplemental source
of public watér supply. &as the groundwater potential is limited, the use
of groundwater will decrease when the expansion preejcts of water supply
are ¢arried out. However, groundwater use will continue until such
proejcts are completed and the public water supply covers the whole
reguirement. In view of the above situation, the present condition of
groundwater use and the possibility of utilization of groundwater for
potential dewsnd are reviewed in a broad way as described below.

1} Present Groundwater Use

The control of groundwater developwent in the city was enacted
in 1975. The municipality enforced the installation of water meters
at 2,208 production wells in March, 1983, The groundwater CONsSurers
are charged on the basis of the guantity they extract. For a new
groundwatér development, the owner nceds a permission from PDAM
before drilling of the well, The DEG, Bandung assists the
hydrogeological evaluation of the well, and then a water meter will

. be installed and charged by PDAM. The controlled maximum
groundwater extraction of the well is 200 1/min, that is not more
than 300 m3/day/well.

This practice is, at preseat, applied as a measurc for
regulating groundwater extraction. In respects to groundwatex
conservation and land subsidence, a groundwater study is in progress
by DEG and some areawise groundwater features will be revealed which
might be usefull for developing jmproved regulation of water use in
quantity by area. Efforts should be made to proceed further study,
following the present study, for identifying areawise groundwater
problems, and to prepare wore specific regulation on groundwater
control. For regulating groundwater, appropriate groundwater

charges are also to be taken iato account.

Fiqé.4.8 and 4.9 illustrate reglstered groundwater production
ju five districts of Jakarta city based on the PDAM data in August,
1¢683, The total groundwater production in 1982 was 26.2 million
m3/yéar from 2,171 registered wells, The average production rate of

the well ranges from 22 to 53 m3/day/km2. These figures suggest
. hydrogeological low aguifer potentiality of the area.
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2)  Potential Groundwater Recharge and Requirement

Groundwater recharge is provisionally calculated in the
following manner: (1) recharge of unconfined and semiconfined
aquifers as a product of groundwater table fluctuvation, storage
coefficient and area concerned, and (2) confined aquifer as the
horizontal flow rate depending on the hydrodynamic characteristics
of the aquifer, For detailes, refer to Appendix MITI-1, The
resuvlts area as follows:

A, Recharge of Unconfined and Semiconfined Aqgifers
a) North of Jakarta Area (Rn): 86.4 x 10, w3/year
b) South of Jakarta Area (Rs): 129.0 x 10 m3/year

B. Recharge of Confined Aquifer
a) Confined Aquifer _of 20 m to 140 m {Qhl)
Ohl = 26.3 x 10° m3/day
b) Cenfined Aquifer_of 140 m to 240 m (Qh2)
Oh2 = 15,8 x 10° m3/day

C. Total . 6

A+ B = 231 x 10_ m3/year
634 x 10" m3/day
7.3 m3/sec

n

_The above figures are equivalent to 358 x loé/year/kmz, 984
m3/day/km2 and 11.4 1/sec/km2, assuming that the aréa concerned is
644.5 Xm2.

On the other hand, the potential groundwater requirement is as
presented in Figs. 4.10A and 4.10B. Fig. 4,10 illustrates the-
groundwater potential demand from 1980 to 2005 and the heaviest
abstraction from groundwater is about 745,000 w3/day, (8.6 m3/scc)
in 1920, The groundwater demand grows larger from 1980 to 1920,
and decreases gradually from 1990 to 2005 hecause the piped water
will replace primarily the non-domestic groundwater uses. On the
other hand, domestic use of groundwater way slightly increase due to
the expansion of residential area.

Fig. 4.10B also illustrates the groundwater potential demand
from 1980 to 2005 in Zones I, I1 and I1E. ‘The groundwater
extraction of Zones I and IT will decrease from 1990 to 2605,
especially non-domestic use, due to strengthening of piped water in
the service area. Zone III will depend much on groundwater for
domestic and non-domestic uses ranging from 4.2 m3/sec in 1990 to
4.5 m3/sec in 2000, : ' .

Comparing the potential groundwater recharge and requirement,
thgre may arise some shortage of groundwater in 1990 by about 111 x
107 /day (1.2 m3/sec}, maximum, gradvally decreasing up to 2000.
When the proposed projects are completed in 2005, there will be no
groundwater shortage, . -
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3) Conclusion

hs described so far, there is a limit in groundwater
potentiality, which was provisionally calculated as 634 x 10~ m3/day
from the available data. On the other hand, demand for groundwater
is quite large; presently its potential is almost exhausted by the
existiﬁg groundwater users, and in the future the estimated demand
gradually excéeds the potential. Forther, in case the exécution of
projects or the water demand deviates from thé wateyx supply raster
plan, the gap between the demand and potential of groundwater my
widen. Ewven under such 51tuat10ns, as much poetntial groundwater as
possible must be reserved to secure drinkable water for population
who inhabit outside of the served area or cannot connect with the
public water mains. To meet the above requirement, the following
are recommendable.

{1) The existing large users of groundwater should be encouraged,
or forced if required, to shift to the public water supply. To
this end, regulations on groundwater use must be strengthened
by revising groundwater charge to a necessary level, or
prohibiting its use.

{(2) HNew extraction of groundwater in large quantity should be
‘prohibited.

(3} Groundwatey investigation should'be continucusly carried out
with régard to lts potential availability, and its distribution
in the project area.

(4) Distribution pipelines should be extended with priority to
areas where groundwater is found not available,
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4.10A CROUNDWATER POTENTIAL DEMAND (BY CONSUMER) .
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4.4 Raw Water Quality and Treatment Process

Raw water qualities and treatment processes, proposed for the
water supply system to be constructed in the Master Plan period, are
briefly described in the following subsections (for details, refer to
Appendix Appendicés MIII-2 and MIV-7). The description is solely for the
purpose of master planning of the future water supply system, and it must
be noted that further continuous survey of water gquality is indispensable
to finalize the treatment methods, and more appropriate methods are to be
sought for at the time of 1mplementat10n.

The water supply system to be constructed includes the follow1ng
sub~systems and détails will be presented in Section 4.6.

a. WIC System .
i. For 1st phase of second stage at 1990
ii. intake source i1 WPC at Buaran
1ii. wWater quantity : 3 m3/s

b. Cisadane system : .
i,  For 1st phase of second stage at 1990
ii, Water source : Cisadane river at serpong
iii. Water quantity : 3 mi/s

¢. TIC system C ' }

‘1. For 2nd phase of sccond stage at 1993

ii. Water source : TJC at Bekasi

iii.‘Water quantity : 5 m3/s

d, stadane Dam System
i. ~For 1st phase of third’ stage at 1999
ii. Watef source : Cisadane Dam at Clrangkap
iii. Water quantity : 5 m3/s

e. TJC System
i. For 1st phase of third stage at 19299
ii. Water source : TJC at Bekasi . _
iii. Watexr quantity : Water quantity : 1 m3/sec

f. Cisadané. Pam System
i. For 2nd phasé of third stage at 2002
ii, Water source : Cisadane Dam at cirangkap
iil. Hater quanity 1 5 m3/s

gs TJC system _ '
i. Por 2nd phase of third stage at 2002
ii. Water Source : TJIC as Bekasi
iii. HWater quantity : 2 m3/s
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4.4.1 WIC Systen

1)

Raw Water Quality

Quality chractoristics of raw water at Buaran are summarized
below. . .

a.

b.

2}

Qﬁality items to be treated are mainly_Tutbidity, Color, -
Organic Matter, Iron,. Manganese, Ammonium and Bacteria,

Total Iron, totsl Manganese, BOD and Ammonium and Faecal Coli
are also to be treated.

Treatment Process

Treatment processes proposed based on the qﬁality characteritics
are as follows: _

(1)

{(2)

{3}

(4)

{(5)

(6)

Pre-chlorination
Pre-chlorination will be applied for oxidizing and remocving

color, dissolved organic substances, Iron, Manganes, Ammonium
and Faecal Coli. _

Coagqulation us1ng Alum and Piolymer

Alum will be used to coagulate and settle suspended solids
and oxidized matters by pre-chlorination. Polymer will he
applied with Alum. in the dry season as suspended solids in
the season are supposed to be light. . Polimer, which is use
at present by Jakarta WAter Supply and othér countries was
considered for the coagulation aid in this-: study from the
economical advantage, however. the usage at polyrer is to be
further studied during detailed design stage considering
disadvantage of it as described in Appendfix MIV-7

Imtérmediate chlorination :
Intermediate chlorination will be applied: to remove remaining
Manganése and Bacteria in the claxif;ed water. at filter bed.

pH control
pH control by post-lime will be applied to ad;ust pH value of
finished water to more than 7. ]

Disinfection

Disinfection of the finished water by post-chlorine will be
employed to the extent residual chlorine will remain in the
distributed water,

Treatment processes proposed are shown on Fig. 4.11.
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1) WTC System
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4.4.2 cCisadane System

1)

Raw Water Quality

Characteristics of the Cisadane River water at Serpong, near the
proposed intake site, are as follows:

a. Qﬁality items to be treated are mainlf Turbidity, Color,

Organic Matter, Iron, Manganese, Ammonium and Bacteria

b. pH value is changable and sometimes is below 7.

C,

2)

Turbidity and color values are widely changeable.

Treatment Processes

Treatment processes proposed accotding to the above quaiity
charactoristics are as follows:

{1

(2}

(3)

(4}

TIC

Coagulation using Alum-

Alum will be dosed to coagulate suspended solid,

pH control

Post-lirme will be applied to ad;ust pH value of the water to
more than 7.

Pisinfection

Disinfection of the fxnished water by post-chlorine will be
applied to the extent residual chlorime to remain in the
distributed water. :
Treatment procésses proposed are shown on Fig.d.11.

System

1) Raw Water Quality

Water of the proposed TJIC at Bekasi will be composed of only

water from the Jatiluhur Dam so that the water quality will be
similar to that of the Dam. Characteristics of the water quality
are summarized below. : ‘

a.

Turbidity value was vsually low and not fluctuate, but
suspended solids was light because it is malnly compoSed of
algae,

Pollutants, such as Ammonium, BOD and Faecal Coli, will be

present but not much,

c. Dissolved Iron was betweéen G.17 and 0.72 mg/1l. 0,37 mg/1 in
average,

d. Coli and Organic Matter were abové the brinking water Standard.

e. pH snd Alkalinity were rather high, 7.4 and 54 mg/l in average
respectively, :
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2) Treatment Processses

v

{2}

(3)
(4)

{5}
Fig. 4.11.

Fre-chlorination :
Pre-chlorination will be constantly réequired for removing
Color, Organic Matter and other pollutants

Coagulation using Alum and Polymer

Alvm and Polymer will be dosed to coagulate and settle llqht
suspended solids. Polymer usage is to be further reviewed
with the some recason described in WIC system.

pH Control
Post-lime will be constantly dosed to ad]ust pH value of
finished watéer to wore than 7,

Disinfection
bDisinfection of the flnlShed water will be applled by using
chlorine,

Treatment processés of the system proposed are shown on

4.4.4 Cisadane Dam System

Utilizatlon of water 1mpounded in the dam, which is to be
constructed upstream of the Cisadane River, is proposed for Third Stage

proeict.

Because of this situation, no data of water quality is

presently available. Therefore, for this planning of future water
treatment, the treatment methods proposed for TJC water will be
provisionally employed. However, it is subjett to change at a later
stage when thé dam construction and the melementatlon of the water
supply pro;ect materialized.
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4.5 Innediate Program

All works required to recover the desiagned capacity of the
existing water supply system and to weet the urgent water demand
immediately are inclusively described under this heading, and are
proposed for an early execution as practiceble. The works are further
grouped into Rehabilitation Works,, Improvement Froject and Immediate
Project as described in the following sections. :

4.5.1 Rehabilitation ¥Works

The rehabilitation program for the reduction of water losses t be
executed immediately up to the year 1990 includes replacement of old
meters, o0ld service connections and old distribution pipelines, and
leakage abatement. Outline of proposed rehabilitation works is as

follows:

{1} Replacement of water meter (1985 to 1990)

- Replacement of total of 74,000 water meters ranging 1/2% to 2"
in diameter

8,400 for new installation for unmetered service
connections
55,900 for old meters more than 10 year
5,400 for defective meters and burled meters
4,300 for emergency . :

- Total costs: Equivalent in Rp. 3,235 million
(2) Replacement of distribution pipelines (1986 to 1990),

- Replacement of old édistribution pipes installed in 1926'5, t0ta1
length of 20 km of secondary mains and 180 km of tentiary mains

~ Removal of ©ld trunk mains, total length of 33 km ranglng from
350 mm to 600 mn in diameter. :

- Total costs: Equipvalent in Rp. 13,377 million
(3) Replacement of old service connection {1985 to 1990)

~ Replacement of total of 10,000 0id service connection in old
service area and northern part

- Total costs: Equivalent in Rp. 842 million

{(4) lLeakage abatement (1986 to 1990)

~ Leakage sbatement study including rehabilitation/replacement of
old pipeline and corroded pipeline, and leakaye detection and
repair program {1986 to 1987) . .

- Training for leakage survey including assessment of the effect
{1988 to 1990)

- Total costst Fguivelent in Rp. 5,189 million
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4.5.2 Improvement Project

Improvement Project includes 1) Normalization of Pe)ompongan Plant
I, 2) Raw Water Conveyance System, 3) Short Term Improvement Project, and
4) Improvement of distribution pipelines. The item 1) project has been
in progress by PDAM, and the items 2) project is to ke carried out by
DGWRD, outside of Cipta Karya. The remainder are to be executed within
the frame of theé present Master Plan,

1) Pejompongan Plant I

Pejompongan Plant 1 was constructed in 1957 by the financing aid
of the French Government. Since operation of the plant, no
systematic rehabilitation nor improvement has been wade excépt an
employment Of gas chlorine dosing., Due to wear and tear of the
equipmént and sticking of plastic films on the impellers of pump,
functions of equipment in intake and treatment have heen
deteriorating year by year. So, PDAM Jaya started with its own
fund normalization of equipment separated into four phases
covering replacement of mechanical and electrical equipment based
on the master plan of rehabilitation proposed by Degremont, France,
Outline of the proposed rehabilitation program is as follows:

{1) -Phase 1 {completed in 1983): for‘intake facilities.

- Replacement of flashboard weir in-intake bay and flxed bar
screen

~ Installation of new coarse screén, automatical
removing type,.

- Reéplacement of travelling desuldge girder,

- Installation of new fine screen in front of suctaon
bellmouth of raw water pump

~ Replacément of raw water pumps (six unlts)

- Total cosks: approxxmately Rp, 470 mlllion.

" {2) Phase 2 (1n 198B4) : for treatment equipment.
Shipment of equipment will be made in
March 19384, S

- Replacement of motor and driving gear of accelerators
- Replacement of operation and indication devices and
valves of filter
- = Replacetent of compressors and air-blower pumps, and backwash
pumps
- Replacement of parts of distribution pumps,
- Total cost: approximately Rp, 1,750 wmillion.

(3) phase 3 (in 1985} s for chemical feeding equipment

~ Replacement of whole chemi¢al feeding equipment.
Installation of Polyelectrolite feeding equipment,
Installation of activated carbon feeding equipment.
Total cost: opproximately Rp. 620 million,
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2)

(4) Phase 4 (in 1986): for whole electrical equipment

- Alteration of voltage of power receiving 20 Kv,
Replacement of electrical equipment for power substation.
- Installation of instrument.

- Total cost: more than Rp. 1,500 million.

Civil works on the improvement such as replacing filter sand or
washing filter send, repairing filter under-drain system and
constructing the buildings for additional chewical feeding system
will separately be conducted by PDAM Jaya.

Furthermore, minor maintenance and repair of the existing
facilities shall be made other than the upgrading works which
include cleaning or replacement of filter sand, overhaul of
chemical pumps, repair of chemical feeding pipes ond llnlng of
alum tanks by PDAM Jaya.

Raw Water Conveyance Systems for the Existing Plants

" Based on the recommendation, by thé presen£ study, of the

alteration of direct intake from the West Tarum Canal, DGWRD
undertook the feasibility study on raw water protection and
transmission facilities for Jakarta Water Supply as a series of
the West Tarum Canal Enlargement Project from May 1984.to August
1984, Outline of the Project is briefed below: o

(1) Pejompongan system

- Intake site s Buaran treatment Plant

-~ Intake facilities : Conjoint construction of intake
bay, channel and equipment with Buaran
plant .

Raw water pumps : 4 pumps, ¢ 2.0 m3/sec X H 25 m
{1-standby)

-~ Transmission main t g 2,000 mm x 20 km,'préstreSSéd
concrete pipe
Uss 33.3 miilion, including.

construction cost; contingency and
land acquisitidén/compensation costs

Total costs

'

{2) Pulogadung system

- Intake site : At the crossing point with the
Buaran River

- Intake facilities : Intake bay and equipment,
by grav1ty

- Transmission main 1 ¢ 2, 100 mE % 7 8 km, preastressed

concrete pipe
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3)

- Total costs : US§ 13.4 million, including
construction cost, contingency and
land acquisition cost

Operation cost and a part of capital investment will be charged to
PDAM Jaya as a raw water tariff, which is to be agreed between POJ
and PKI Jakarta.

Short Term Improvement Project

The raw water improvement project, described in the preceding
section, will solve the deteriorated condition of raw water,

Until the time of its completion, however, raw water to the
existing treatment plants will become worse year after year. To
cope with this situation, an urgent measure to be taken is planned

-as described in the following,

Difficulties in the water treatment under the present situation of
pollution are 1) plastic films contained in the raw water, and 2)
Ammonimu Nitrogen (NH,-N) and organic matters. Reégarding the item
1}, improvemént work by PDAM is currently under way, and regarding
the item 2} removal of such matters is proposed to be made by way
of chlorination, as described below, ’

(1) Strengthening chlorination

The study on water quality and treatment (for details refer to
Appéndix MIII-2) recommended to strengthen chlorination, after
comparing several methods to remove pollutante,  The reasons for
this recommendation of chlorination were as follows:

(3} Chlorination is very effective in removing pollutants.

(b) Operators are used to chloripation in three stages, i.e.,
‘pre~, intermediate and post-chlorination, and they have
practical skill in this method.

{c} The equipment for chlorination is expected to be fully and -
effectively used, even after the raw water improvement
"work is completed,

Based on the results of study so far made, dosage ratés of
chlorine plonned are as shown on the table below. IR the
meantime, to avoid an over-investment for such a rather short term
need, the maximum capacity of the equipment is determined to

- corréspond to the requirement of the WIC water.
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Progosed Chlorine Capacity (Addlthnal) (max. ppm)

Pejompongan 1  Pejompongan II  Pulogadung

Pre-chlofine_ 8 6 5 _
JIntermediate-chlorine 2 : ‘ ‘2 .OIM
rPost-chlorination . 0 ' 0 2
FExisting Chlorine Capacity (max. ppm)
Pre-chlorine 2 4 5°
Intermediate-chlorine 0 0 2
‘ 4 : |

Post-chlorination 2

(2) Cost eétimate of stfengthening chlorination

Items and estlmated cost for addxtional chlorination equipment are-
shown on Tables 4.12 and 4.13.

Table 4,12 Additional Chlorination Equipment
Description Pejompongan * Pejompongan  Pejompongan | Puogadung -
I s II 1 i -
1. Chlorinator & Chlorinator  Evaporator 4 - Evaporator
Evaporator 200 kg/h x 50 kg/h x - - 300 kg/h x
2 sets - 2 sets 2 sets
2. Weighting Scale. : ' Scale
Equipment 6 ton X 2 sets 4 ton x 1 set -
crane Hoist

2 ton x 1 set 2 ton x 1 sét

3. Neutralization

Equipment 1 lot 1 lot 1 lot L e
4. Booster Pump 2 sefs - - e Ty gets
5. Building Hew building Remodeling Remodeling
540 m2 245 w2 195 w2 - SRR B
' o New bofdding  ~ ~
72 m2v S

Note : * Equipment will be installed for pre- chlorination
of the raw water transmitted directly from the WiC,

4~ 42



Table 4,13 Cost Estimate for Additional Chlorination Equipment

Unit : USS 1,000
Rp. million -

Items_.- Pejompéngan Pejbmponaén' ‘Pejompongan. Pulogadung
‘I & IT S SR I '
Cwss) T wss) wss) . ws$)
1._Chlorinét0r & ‘ _
' Evaporator 80 44 - 151
2. Weighting' A
Equipment 58 20 - -
3. ﬁehtf%iizétion”
Equipment .96 96 89 -
4, Bodsféf #ﬁmps 9 - - =
5. Pipingjand Othe?s ' 51 31 13 27
6, Contingency _ _
* (approx. 10 %) 29 19 10 19
Sub-Total 333 240 112 206
e 8 (8p.) (Rp.) {Rp.) - {Rp.)
7. Installation & '
Inland cost 29 42 11 g 20
8., Building 15 6 4 2
9, COntinggncy _ _ :
{Approx. 10 %) 15 6 4 2
Sub-Total . 166 60 41 22
Total - 3 . -
(Equivalent in Rp.) Rp.489 Rp.300 Rp.153 - Rp.228
Grand Totsl Rp. 1,170 million




4} ImprOVement project of distribution pipel;nes

For full utilization of . av:alable water production. augmenta—
tion of distribution networks on small diameter pxpelines is
required in the existing service area.. The length of secondary and
tertiary pipes required is estimated based on the total length
needed for distributing water to cope with the warer demand.
Additional secondary and tertiary plpes to be 1nsta11ed in evexy
year are shown on Table 4.14.

Table 4.14  Length of Additional Seébﬁdary and Tertiary mains
§FCOndagX'MainS . _ Units kﬁ
1/ 2/ 2/ _ 3/ : Accumulated
' Year Present PDAM 1P-226 1IP-245 additionsl Total 1ength_
1984 310 20 - - - 330 330
1985 - 21 - - 21 351
1986 - - T n . o 372
1987 - - 20 - 20 . 392
1988 - - - 20 200 412
1989 - - - 18 18 a3
1990 - - - 18 18 © s
1991 - - - 21 21 R
1992 - - - 21 21 49'0_

15993 ‘ - - - 10 ' 10 500 :

Tertiary Mains

1984 2,860 70 - - - 2,080 2,930

1985 - 115 - - 115 . 3,085
1986 - ns - - 115 3,160
1987 - 117 - 103 2200 3,380
1988 - - - 230 230 3,160
1989 _ - - - 250 250 3,860
1990 - - - s 375 4,535
1991 - - - 375 . 375 4,910
1992 - - - 395 375 4,910
1993 - - - 450 450 5,360
Note: 1/ To be installed by PDAM with own fund

2/ Ongoing First Stage Project _

3/ 7To be instailed by the present project up to
the year 1989 as underlined, &nd aftér 1990
by the First Phase of Second Stage Project
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: Totél-coSts are estimated as folloﬁs:

Items . f : F/C '(ussl,OOO) L/C (Rp.million)
Secbndéry mains - :

¢ 200 - g 250 38 km 1,290 1,112
Tertiary mains - o -

& 50 - ¢ 150 . 583 km 5,206 - o 5,776

3 v 347 kmt . . . : 3,159
Contingency ** - o 3,471 : : 6,805

Total 9,967 ; 16,852

Note: - * Pipe materials has beén purchased by -
ongoing project of First Stage

#* Including physical contingéncy and price
" contingency
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Irmediate Project

The Irmediate Projéct'is conceived on the cOnditibn that ¢

1) the present gap between the supply capaoity anﬂ the potential
water demand should be filled as early as possible.

2) a supply source of 2.2 m3/sec will become avaxlable -as ‘a°
result of the WTC enlargement around the end 6f theé year 1988, and

3) to minimize the constructlon cost, the 921st1ng distributlon
networks including distribution mains to be installed by the said
time should be used without any additional pipe- laying works,

The Immedlate Project is separately discussed in detail 1n

Appendlx MIV-2, and so, the outline of the Pro;ect is presented below.

1) Water Source

2)

The WIC is the only existing system with the possibility of
feeding additional raw water to the City of Jakarta. DGWRD
planned to enlarge the existing Canal for the purpose of meéting
the short term needs of water for Jakarta. Thé enlarged ¢apacity
of the Canal is to ke 19 m3/sec including raw water of the
existing treatment plants, flushing use and raw water for the new
treatment plant.

Allocation of water is as follows ¢

- Existing treatment plant - 10.6 m3/sec *

- Immediate Project 2.2 m3/sec *

- FPlushing use . 5.0 m3/sec

~ Loss in the Canal 1.2 m3/sec
Total 19.0 wi/sec

*) Raw water quantity includes 10% losses in the treatment plant

Raw Water Intake

Location of intake 51te is selected at the south bank of- the Canal
and upstream of the e¢rossing with the Jati Kramat River
considering the following :

(1} Water guality at the prOposed élte is generally good, and
concentrat1ons of organic matters, an indicator of pollution, are
low, compared with other locations along the WIC.

(2) Raw water intake by grav1ty is possible.

{3)  Acquisition of land with an area of more than 5 hectares is

not difficult for proposed treatment plant, as the area consists
of uncultivated and paddy field. :
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3}

. flow into the Canal in the wet seéasodn.
-process shall be fit for the fluctuation of turbidity.
‘into account .the ‘presént treatment technique and based on water

(4)

Dralnage of waste water from treatment pr0cesses can -be nade

to the Jati Kramat River.

Treatment Plant

Water quality éf'the Canal is shown on Table 3.6 covering all

analytical -items.:

The Canal crosses the rivers of beeet.
‘Cikarang and Bekasi on its way to‘Jakarta and’ flnally its water
quality will be affected by the Bekasi river water.:

The Canal

water has loWw concentratlon of Ammon1um, COD and Fecal C011 at the

,intake site at present.

The watef quality of the Canal is investigated 2-3 tlmes per month

‘by the Institute of Hydraulic Engineering (DPMA)}, DGWRD at

present, so that.on the basis of these data available, the
treatment process. and chemical dosage is planned

It is considered that highly turbid Water from Bekasi river will

Theréfore, the treatment
‘Paking

¢quality data available so far, the following procéss and chemical

:,applications are proposed presently.

At the detailed design’

stage; hOWEVer, further review will be needed on “the ba51s of

ay

Alum and Poiymer :
{2) PreFeﬁlorine : i
(3) intermediate~'

chlorjne
(4)'_P05t—chlorine B
{5) Post-lime :

Uptodate data for the raw water quality. :

To . remove suspended solld by Alunm and
accelerate settling veloCLty of the floc
by polymer.

To 0X1dlze organic matters and dissolved

J.I’OB.

To prevent-Fecal:Coli from propagating
in the sand bed of filter and oxidize

~ remaining pollutant in the clarlfled

water.

:To 6151nfect filtered water

To control pi value to non-corrosive

level.

The chemiealtdosége'rate-is_eetimétea based on the result of
coagulation test as shown below i

" Chemical Application

(ppm)

_Chemicals - Max. " Aver.  Min,
Pre- chlotine 10 4-5 1
'Intermediate-chlorine 3 0T 1e2 0
. Post-chloririe 3 12 0
Alum o _ 70 S 30 10
Polymer ‘(as Zuklur) 0.1 0.03 -0
24 15-20 -

Post=1ime
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4}

5)

The Canal is exposed to pollutions of dengerous 1ndustria1

wastewater due to inflow of the Bekasi Rivet’ water and domestic’

pollutions due to open and unprotected conditions. For these
foreseeable pollutions, the follow1ng measures “are recommendablé:

{1} For industrial pollutlons, to invest;gate the lécation Oof. -
factories, dengerous. chémicals useéd and treatment of their
.effluent, and general monitoring of soite changes of chemical
_qualltles by fish tank in the treatment plant. ' :

{2} For domestlc pollutions, to 1nsta11 fences for protection of
dumping of rubbish and drainage and sewage for rainfall and
domestic wastewater and establishment of. refuse CO]]eCthn
system in the area along the Canal._ : :

bistribution Main

Distribution main (1;100'ﬁm_aiameter§ is to be laid at a road on the
north bank of the Canal and divides into two directions & vest and
north at interconnection of Jalan Jend. M.T. Haryono and Jalan Jeno.

Panjaitan., West line {1,000 ma dlameter) will be ¢onnected with the

existing main (1,000 mm diameter} at Kuningan Barat area and north
line {900 mm diameter) with the existing main (800 mn diameter) at
Jatinegara. In the pipeline, sluice valves will be installed at
branch point of the rain and interconnect1ng point with the exlstlnq
maln. . :

As water is to be distributed to present service area through the
existing trunk and secondary mains, no consideration of installation
of secondary and tertiary mains.is made under this Pfoject.

However, secondary and tertiary mains consideréd necessary are
incorporated in the work of those mains for full ut1112ation of

~available production discussed in the preceedlnq sectxon 4 5,1

Improvement Project.,

all fa0111ties proposed for. the Immedlate Pro;ect are shown on
Table 4.15 and Figs, 4.12 and 4 13

Cost Estimate

The project cost and opération and maintenance cost for the plant
and distribution system are estimated broken down into foreign
exchange and local curréncy conmponents as follows- : .

{1} Project Costs

Foreign Exchange Components: US$17 million
for equipment in the intake . TR
bay and treatment plant, pipe

materials, and éngineering

cost to be paid in foreign

currency,
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Local Currency Component: US$15.45 million
Ccivil vork, pipelaying works '

. local handling and transporta-

tion charges for imported

materials and enginéering cost

to be covered by local currency

Tofai: . : US532.45 million

(2) Cperation and Maintenance Costs {per annum)

Personnel cost _ . hp. 60.2 million
Power cost. : . Rp. 345.3 "
Chemical cost : ~ Rp. 9710,0 "
Maintenance cost Rp. 51,7 ™

Total . Rp. 1,427.2 million
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4.6  Future Expansion Program

The long range plan of the extension of the Jakarta Water Supply

- - System shall be eXecuted in a series of projects in accordance with the

" growth of vater demand.
consideration the urgency
fund. '

All.tﬁe projects ave planned taking into
+ Period of construction work and amount of the

4.6.1 Basic Concept of Future Water Supply Sjstem
General Description on System

. Based on the findings and discussions so far descriﬁed, the_fﬁture
;a;ir supply system to be implemented on a long term is conceived as
ollows.

1} Water Sourcés

k Eo;_immeﬁiéteiy required water supply expansion, water
resources which are assured by Water Resources Department will be
utilized. They are the West Tarum Canal, and the Cisadane River.

_ For medium tangé futore water requirément,'TJc; which is now
~onder planning, will be utilized, At the time of completion of
TJC, the raw water for the above from the West Tarum Canal will be

altered to divertion from the TJC.

. For long range future water requirement,.thefe are tvwo
possible water souvrces, namely, TJC and the Cisadane River.
Construction of the latter is still in the initial study stage
although the former is already scheduled. However, the Cisadane
River will bhe employed for the preseat planning, since the '
Cisadane System is found more economical by a preliminary study.
(For details refer to Appendix MIV-4).

2} water Tfeétmeht

Considering. the water pollution advanced to the extent of the
capability of the existing water treatment plants, the future
water intake sites will be located where water may possibly not
undergo mich pollution. Treatment methods, therefore, of the
present practice will be used for the new system, but subject to
veview by future detailed study.

As water of the TJC will be composed of only water from the
- Jatiluhur bam, Water quality in the 7JC will be similar to
that of Dam, Conventional treatment methods will be employed for
planning of new system subject to further review during detailed

-design stage.

gtilization of water impound in the Clasadane. dam, which is to
be ‘constructed upstream of the Cisadane River, is proposed in
Jater stage. Due to no date of water quality is presently.
available, the treatment methods proposed for the TJIC water
will be prdvisionally,appljed for planning of futurg water
treatment, howeyer, subject to change at the later stage vwhen the

' data concerxned be available.
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3) Water Distribution

A new concept will be introduced for water distrlbution of the
expanded water supply systen, that is, zoning system, For
details, refer to Appendix MIV-3. The zoning system will improve
overall operation control and facilitate leakage control. The _
system will be graduvally inplemented along with the 1mplementat10n
of the expansion projects or avoid large investments concentrat1ng

within a short period.

The present supply capacity is far behind the wator demand,
and besides, the potential water demand is daily growing.
Considering this situation, the target time when the supply
capacity will catch up with the demand will be set at a decade
ahead and time to cover the demand will be at the year 2005. Up
to that time, plural numbers of expansion projects will be planned
to narrow the gap between supply and demand, aiming at earlier .
effects with rather small funds. This approach cannot eliminate
the inconvenience of the public 1mme61ate1y, but will gradually
lessen 1t.

‘As discussed in the preceedlng section, the water requirement
in the year 2005 is estimated at 31.5 m3/sec in average for
8,784,000 population served (total population in DKI boundary of
11,999,000). Against this water requirement the follow:ng plan
of the extension works is proposed- '

1) The immediate Project for the purpose of narrovwing the gap
between supply and potential water dewand in the existing service
area as expeditiously as possible by using 2.0 m3/sec water
available from the West Tarum Canal enlarged.

2) The Second Stage Project, succeeding to the present ongoing
First Stage Project, to proceed further extension of the service
area and to eliminate chronic water shortage in the service area.

3} The Third Stage Project to meet the water requiremént'to'be
1ncreased after the Second Stage Project. ’

The Immediate Project is described in detail in section 4.5.3,
Immediate Project. The features of cach extension projects of the Second
Stage and Third Stage are described in section 4.6.3 and 4.6.4.

4,6,2 Design Criteria
1) Intake ang Treatment Plant Capacity

Capacity of intake and treatrent plant is determihea as 107 LY
plant production capacity considering water losses during
treatment process. Water losses during raw water transmission is
not considered. : : S : L

2) Fluctuatxon in Water Demand

Day Maximum Water Demand and Hourly Max i mum Demand are
determined considering past records of consumption pattern and
scale of watexr supply system as follows. '
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Day Maximum Water Demand

Hourly Maximum Water Demand 1

t 115 % of day average water.
demand ' Y J

¢ 130 % of day masximum water
. demand o

3} Treated Water Transmlssion Main

| Treated water transmission mains are sized to supply day
naxinum demands or. production capacity from new plants,

4} Dlstribution Facilities

Tbe dzstributlon system is designed to deliver hourly
maximum flow, .

Operation storage is sized to meet the Fluctuation in

demand in excess of the maximum flow, with effective
capacity of 0perational storage as 3 hours' maximum demand,
Operational storage is to veserve water which can be drawn

. vpon durlng those hovrs of the day when distribution system

demand are high and then replenlshed during the n1qht when
the system dewand are low.

.Dlstributlon Pipelines

bDistribution plpe]1ﬂ85 will be classified into three
categories by pipe sizes and purposes, that is, trunk main,
secondary main and tertiary pipe,

The ‘trunk main Forms distribution network to distribute

. water to the whole supply area, the sizes of trunk mains are

¢ 300 mm in diameter and larger. The secondary mains,
# 250 mm and ¢ 200 mm in diameter, distribute water within
a grid formed by the trunk mains. ' The tertiary pipes,

. ¢ 150 . mm in d1ameter ‘and swaller, are for supplylng water

to consumers directly,

The dlstributzon trunk mains are sized to prov1de a minlmum
pressure of 1.7 kg/cm2 at the end of the main., The
secondary main and the tertiary pipes are sized to provide
a pinimum pressure of 0.75 kg/cm2 at service connection
which supply water up to the second floor with flow rate of

0.15 1/5&0.

HThe nax1mum system pressure is 7. 5 kq/cmz

5) coefficient for Hydrau11c Calculation

Hazen—wllliams " values of 130 and 120 are used for sizing
new transmission mains and distribution pipelines respectively and
100 and 110 is applied to old pipelines con51dering the age and

.'condition of the pipelines.
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4.6.3 Second Stage Project

The existing water production, 10.8 m2/sec after completion of the
First Stage Project in 1987 and 12.8 m3/sec after the Immediate Project in
1088, is still below the water demand of 14,9 m3/sec projected in 1988,
The Second Stage Project is therefore, intended to cover the water demand
required with a construction ¢f a new treatment plant in the eastexn and
western parts of the City within a periocd of about 10 years. 'And along
with the establishmént of the new plant, rehabilitation and improvéent
works of the existing facilities to abate the existing léeakage and
improve the raw water quality and treatment process were planned as’
discribed in the Immediate Program. By this project total production is
to be increased at 11,0 m3/sec and total capacity becomes to 23.3 m3/sec.
Upon completion the project, three mini-plants are to be put in the
standby for emergency use, and Ciburial spring water of 300 1/sec is to
be supplied for Depok area. - e

{1} Target of the Project
a. Target year $ 1995 -
b. Population served -: 6,523,000
{Total population in DKI 9,949,600) . _
¢. Served area : 383 km2 {(additionzl 100 km2)
d.  Supply Capacity : 23.3 m3/sec in total =

Existing, 12.3 m3/sec
Additiconal, 11 m3/sec
e. Phases of '
implementation 2 phases

(2) Water Source

Water resources for the Jakarta have beén assured by - ‘
Directorate General of Water Resource Development. for immediate
requizrement up to the 1990 and medium range requirement up to
1995, The Second Stage Project is implemented by two phases step
and each wateér source to be utilized is as follows: '

First Phase : 3,000 1/sec from the WIC enlarged

3,000 1/sec from thé Cisadane River
Second Phase : : - 5,000 1/sec from the TJC

At the time of completion of the TJC, 4,000 1/sec for
production capacities of the existing Pulogadung Plant,
2,000 1/sec for the Immediate project and the. above 3,000 1/sec
from the WIC are to be altered to diversion form the TJC.

(3 Location of Treatment Plant

The raw water source consists of two systems from east. and
west sides in the City. Accordingly the locations of plants are
also selected in the areas of east and west respeétively, 'In:
order to avoid taking in raw water contaminated along the WIC,
intake site 1s selected at a point upstream of the WIC. The study
on selection of the plant site was made considering the advantages
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O r i : d
£ operation and maintenance, future expansion, power supply and

¢ogstructio? costs {for detalls, refer to Appendix MIV-5 and 6),
and plant site of each side is proposed as follows: :

Phase Raw Watex Location of Production Yeay
e __Source Treatment Plant _Capacity  Completion
- First Phase Enlarged Buaran © 3 m3/sec 1990

West Tarum Canal
(WTC) at Buaran

Cisadane River Lebakbulus 3 m3/sec 1990
at Serpong {Weir)

Second Phase TJC at Bekasi ' Cakung 5 m3/sec 1993

General layout of the water supply system of the Sécond Stage is

shown on Fig. 4.14.

{4) Water Distribution

The existing water supply system of Jakarta is lorge in served
arvea and complicated in network of pipeline with many supply’
sources., As a result of this magnitude and complication, the
operation of the water supply system is not necessarily easy, and
it is difficult in an emergency case to deliver water to -places
where water is wanted. <cConsidering the above condition of the
water supply system, a basic improvement of the supply systém was
studied in the course of preparation of the master plan (for

'details refer té Appendix MIV-3). The served area will be

reorganized eventually into six supply zones in the Second Stage.
Each zone is to be supplied by the exlsting treatment plant or a
distribution center, newly established.

{5} Proposed Facilities

The major facilities planned on the basis of the design

_criteria are as shown on Table 4,16,
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First Second
Phase Phase
: (1990) (1995)
: (m3/s) {m3/s)
‘ WATER SOURCE _ _
\ West Tarum Canal (WTC) 15.6 6.0
b Cisadane River (CSR) 3.2 3.2
3 Tarum Jaya Canal (TJC) - 14,9
¢
: Total 18.8 24.1
{  TREATMENT PLANT
4 Pejompongan 5.6 (WTC) 5.6 (WTC)
2 Pulogadung 4,0{WTC) 4.0(TIC)
: Buaran {Immediate) 2.0{WwTC) 2.0({1JIC)
t Buaran 3.0{wrC) 3.0{TIC}
| Lebakbulus . 3.0(CSR) 3.0{CSR}
R \ZONE o : \ Cakung - 5.0{TJC)
LT 1o mays #AfE :
1.9 ma/s 3 H Total 17.6 22.6
- r7E 1
: A ,
d?ulpga@unq
LEGEND
000
¢‘L1,% ¥ : FBxisting

Treatment Plant
WEST TARUM CANAL

2.4 m3/8 TN ;‘*’f¢' f TARUM JAYA CANAL
w2 ?:f ' gy

Existing
T JAKARTA

Mini Plant

.

Proposed
Treatment Plant

x
g Proposed
Distribution Center
L ]

-

"

(23

Proposed
Raw Water Intake

-

VA

Lebakbulu

o S

4. Taro
iy

pom : Proposed Raw Water

: Transmission Pipeline

wurs e s 2 Proposed Treated Water
Transmission Pipeline

f
7 #1500
V4 L= 16,5 km

o

Serpong

~——= - 3 Boundary of
Supply Zone

Cisadane
River

) GENERAL LAYOUT OF
Fic 4.14 SECOND STAGE PROJECT

JAKARTA WATER SUPPLY DEVELOPMENT PROJECT | JICA

4 - 58






Table 4.16 Proposed Facilities

Facilities

}. Raw Water Intake

2

RAu_Watef Transmigsion

1} Serpong - Lebakbalus
3, Transmission Pipe
b. Transmission Puamp

2} Bekasi'(Canai li ~ Cakung
3} Ca2kung - Buaran

Watér Treatment Plant

1) Burfan Plant

) Lebakbulus Plant

3} Cakung _Plant

Treated Water Transaission

1) PBusran - R1
a. Transmission PFipe’
b Jufiction Well
¢. Traaswission Pump

N C\ikﬁng < R1
4. Téanswission Pipe
b. Trapsoissicn Pump

k) Cékung -'R 2
2. Transmission Fipe
b. Transmission Pump’

4 R2-R2?
a. Transmission Fipe
b. Transmission Funp

5} R 3 - Lebakbulus
a. Transmission Pipe
b. Transmission Pump

6) Lebakubulus - R 4
3. Transmission Pipe
b. Transmissicn Pump

7 R4-RrRS
3. Transmission Pipe
b Transmission Pump

Plstributien Facilities

1) rejomcngan System [zcne 1)
a. Distribution Trunk Main

2) pulegadung system {zore 2)
a, Distribution Trurk Kain

3) Buai‘ah/(:ak.ung Systes {(Zose 6)
a. Operativnsl feservolr
b. Distribution Pump

fecond Stage Project - Third Stage Project

Tntake Capacity @ = 1.2 m/sec

# 1,500 ta x L 16,5 ke
Q45e3/min x BSOm x 550 KW x 6 units

B4.7m x HZ.3 m x LE.7km

B3.6m x Bl.%a x L4, %km

Production Capacity @ = 3.0 w3/sec
Production Capacity Q = 3.0 »d/sec Eroducticn Cspacity € = 10.0 m3/sec

Productica Capacity Q = 5.0 m3/$ec Production Capacity € = - 3.0 p3 sec

1,500t x L3, 4kem, #1,650cm x L12.9km
Do xHS50m (RC made)

| Q4503/pin % H24m x 250K¥ x 6 units

¢ 1,000 o x © 3.8 km {up to J.wWell) # 3,100 wp x & 14,7 km

Q2ImI/min x H1%m x 1OOKW x & units ©24m3/min x H18m x 100kW x 6 units
{Pupps are installed froo
the Second Phase)

# 1,500 mm x L 13.5 km
0520/ /nin x Hidn x 4B0XW x & units

) l,SOﬁ om X B 6.8 kn )
Q47m)/min x H30m x IIOKW x 6 units QIERY/ein x H2lm x 80%W x & units
(replaced in the second phase)

¢ 1,000 ma x L 7.5 kn # 1,100 xm x L 7,5 km

(b gravity) Q42e3/min x HI0m x 280%W x 6 units
(Puops are installed fcom
the Second Fhase)

# 1,200 om x L 9,1 kn # 1,500 sm x & 9.1 kn
{by gravirty) 0¥lm3/min x H Pm x 120kW x 6 upits
{punps are installed from the Second
Phase} -
# 1,350 om x L 1.6 km

036m3. foln 2 _HlSm x 12049 1 © units\

gaoo-¢900mm,:.='szkm £ 306wa, L = 5 km

§ 200 - ¢ 660rm, L = 37 ka ) & 300z, L = 9 kn

11,060 73 (st Buarang Plant) 17,000 m3 (at Cakung Plant)

Q3ém] nin x HS4m 450kW % 2 units 047n3min x B54m x S70kW x 3 units

024m3/min x H54m x 290kW x 2 units

fuarang Plant)
(ot B 4 {at Cakung Plant)
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Facilities

Second Stage Project

Third Stage Project

4)

5)

6)

7

8}

9)

¢, Distribution Trunk Maln

R - 1 System Azona 3)
a. Operational Reservoiv
b. Distribution Pump

¢. Distribution Trunk Main

R ~ 2 System {zone 9)
2. Operational Peservolr
b. Distribution Puop

¢. Distribution Trunk Main

f - 3 Systen (zone 8)
a. Operational REservoir

b. Distritution Pump

¢ 300 - ¢ 1,500, L = 23 km

© €. Distribution Trunk Main

Lebakbulus System {zore 7)
a. Qperational Reservoir
b. Distribution Punp

¢, Distribution Trunk Main
R - 4 System {zone 5}
a. Operational Reservoir

b. Distribution Fump

e, Distribution Trunk Main

R -~ 5 System {zone 4)
2. Operaticcal Reservoir
b. Bistribution Pump

. Distribution Trurk Haion

10) secondary Main

11} Tertiary Main

¢ 300 - ¢ 1,000m, 1E= 25n

49,000 n3

O18m3/min x B5%m x 1,200kW x & units
03903/min x H59m x 550%W x 2 units
# 300 - # 1,800m, b = 46 Kp

4,000 w3 )
Q9.4m3/min x H6Sa x 150 kW x 3 units
Q4. 703/ min x H6Sm x 75 kW x 2 units

26,000 3
Q4Zm3/min x H22m x 210kW x 6 units
Q2io3/min x H22m x 110kW % 2 units
# 300 - ¢ 1,000im, L = 23 km

20,000 =3 .
03w3/nin x HeBm x 3I70k¥ x 6 ubits
Qi6m3/min x H4Sm x 190kW x 2 units
# 300 - # 1,50mm, £ = SL km .

21,000 w3 : . .
Q33m3/min X HS5Zn X 400%W % 6 units
017m3/min x HSZm x 200kW x 2 units
¢ 300 - 4 1,500um, L = 54 km

¥ 260 « § 250 3@, 1 = 200 kn

# 50 -4 150w, L= 3,400 ko
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# 300 - ¢ 1,2000m, ¢ = 48km

18,000 =3

050m3/min x B53%m x 670XW x 3 uniks
Qi5n3/min x B5%m x 340RW x 2 units
¢ 300 - ¢ 1,200tm, L = 34 km

22,000 m3 N
Q3Sn3/pin X H2Sn x 210KW % % units
QIEn3/min x H2Sm x 110kW x 2 units
g 400 - £ 1,2000m, L = 23 ka

17,000 83 - .
Q4703 min x HZZm K 2495W x 3 units
Q24n3/min x RA2dn x 130XW x 2 units

18,000 r) o L )
@50m3/pin x H4B8m x 550 kW ¥ 3 units
Q5o min x H4Sm X 280KW  x 2 units
¢$ 300 - 4§ 900, L = 25 km

25,000 o3 S
Q12n3/oin x BSZm x S50kW x 3 units
QIEm3/min x HOZ2m x 430kW x Zunits
$ 300 - #1,200m, L = 37 ko

26,000 m3 i ‘
Q4223/win x H50m x 450kW % 6 cnits
Q2in3/min x HS50m x 240k¥ x 2 units

$ 300 - #£1,200m, L =21 kan
$ 200 - F 250 mn, L = 200 km
#50 - ¢ 150w, L= 3,600 kn



4.6.4 Third Stage Project

'  After the second Sta
proceeded under the Third s
Project will be executed by

ge Project, the extension work will be
tage Project targeted in the year 2005. The
two phases implementation,

1) Target of the Project
a. Target Year : 2005
b. Population served : - 8,784,000 {Additional 2,261,000)
: _ Total pOpﬁlation in DKI 11,999,000
C.  Serxved area g 454 km2 {Additional 71 km2)
d. Supply capacity = 36.3 m3/sec in total
Existing 23,300 i/sec

Additional . 13,000 1/sec
e. Phases of

implementation ' 2 phases

{2) Water Source

According to the water resource development programs, for long
range future water requirement in the Jakarta water supply, the
Cisadane River Development Program is recommended constructing
dams at Parung Badak and Sodong upstream the river. Bisides, the
TJC planned to cope with the mid-term requirement was planned
at 30 m3/sec in maximum capacity and had still surplus capacity
for future requirement. The raw water quantities required in the
year 2000 and 2005 are shown below:

Description 1995 2000 2005

Pulogadung Plant 4.3 m3/sec 4.3 md/sec 4.3 m3/sec

Buaran Plant

Immediate Program 2.1 2.1 2,1
First Phase 3.2 3.2 3.2
Labakbulus {(Cisadane) 3.2 3.2 : . 3,2
First Phase '
Cakung Plant _ _

Second Phase ' 5.4 5,4 5.4
Third Stage Program - _ i
{Cisadane and TJC) - 6.4 13.9
Total 18.2 24,6 32.1

Note: a. Raw water quélity is calculated inclusive of 7 % losses
. for the production capacity of the plants. -

b. Total gquantity, 16.5 m3/sec, out of 18.2 in 1995 relies
"on the TJC.
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Raw water required for the Third Stage Extension Program will

rely on the Cisadane River Devélopment. However, COnsxdering that

the TJC has still surplus for the planned capacity, the
following three cases as future water source are studled, that is,

aa

Raw water of 13.9 m3/sec requ1red up to the year 2005 relies
on the TJC. .

Raw water of 13.9 m3/sec relies on the Canal 3 from the

' Cisadane basin.

Raw water .of 13.9 m3/sec relies on the Canal 2 from the
Jatiluhur dam.

as the result of the study, the Cisadane River is employed for the
present planning, since the Cisadane system is found more. economical by
the preliminary study.

For conveyance of raw water from the Clsadane basin, the following
conditions must be satisfied:

a.

(3)

Water lével of receiving well in the treatment plant is about
40 m in elevation from sea lével. :

Planned raw water guantity from the Cisadane basin is’
10.7 m3/sec (13.9 m3/sec in total requirement minus 3.2 w3/sec

‘for the First Phase of Second Stage from the Cisadane River at

Serpong}. 3.2 m3/sec will be provided by the TJC,

Treatment plant site is proposed in Kel. Leébakbulus near the
treatment plant to be constructed by the First Phasé of Second
Stage Prograem,

Location of Treatrment Plant

As described in the_preceeding paragraph, the futvre water

sources are proposed for the Cisadane River and TJIC for the
Third Stage Extension Program. Location of the plants is proposed
as follows: : ' :

Location of

Stage and Raw Water _T#eatment- Production‘ ?éét .
Phase Source Plant Capacity ~ Completion
First Phase Cisadane River Lebakbulus 5:ﬁ3/éééi‘ 1999
at Cilagkap
(Dam)
" T™IC at : Cakung 1 m3/sec 1999
Bekasi. '

Second Phase Cisadahe River Lebakbulusi 5'm3/séc 2002

at Cilangkap
{pam) .

" TIC at Cakung 2'm3/sec 2002
Bekasi - : :
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_(4) Water Distribution

. Th? service area will be reorganized into nine supply zones in
the Third Stage and each zone will be supplied from the treatment
p?ant‘or distribution center. For this stage, three additional
distribution centers to two centers planned in the Second Stage
are proposed in north-eastern and southern areas.

(5) Proposed Facilities
The proposed major facilities are shown on Table 4.6,

(6) Effect of Raw Water Supply only from the East for the Thirgd
Stage Project :

The present Master Plan proposed to take raw water from both
east and west of the project area, putting emphasis on
uninterrupted water supply to Metropelis even under unforeseen
emergency, and also econormy of the project, as already studied in
Appendix MIV-4, However, it is not undeniable that there may be a
possibility of delay of the Cisadane Basin development, If such
delay should be known well before the commencement of the Phase 1
project of Stage II, the future water supply system proposed
herein should be reviewed and altered as required.
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" Serpong

3 4 KM

Cisadane
River

ETTTT e T AT

(2

-~

as

Second Third

Stage Stage
{1995) {2005)

: . {m3/s) {m3/s}

WATER SOURCE
West Tarum Canal {WTC) 6.0 6.0
Cisadane River (CS5R) 3.2 3.2
Tarum Jaya Canal{TJC) 14.9 18,1
Canal 3 {C.3) - _ 10.7
?otal 24,1 38.0

TREATMENT PLANT _ |
Pejompongan 5.6 {WTC) 5.6 (WTC)
Pulogadung 4.0(1JC) 4.0(TJIC)
Buaran (Immediate) 2.0(1JC) 2.0(T3C)
Buaran 3.0(TJC) 3.0(T3C)
Lebakbulus 3.0(CSR) 3.0(CSR)
Cakung 5.0(1P3C) 8.0{TJIC)
Total 22.6 35.6

LEGEND ~
WEST TARUM CAN ' : istin
TARUM JAMA® CANGL" Q Existing

Treatment Plant

Existing
Mini Plant

Proposed
Treatment Plant

Proposed
bistribution Center

Proposed
Raw Water Intake

Proposed Raw Water
Transmission Pipeline
{(second Stage)

Proposed Treated Water
Transmission Pipeline
{Second Stage}

Proposed Treated Water
Transmission Pipeline
{Third Stage)

Boundary of
Supply Zone

GENERAL LAYOUT OF

Fie 4.15 . THIRD STAGE PROJECT .

JAKARTA WATER SUPPLY DEVELOPMENT PROJECT
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4,6,5.

o . s
wervice Connections and ¥eter Installation

1}  Service Connections

112 OOOAC?OIdiﬁq fo-the billing records, there wew approximately
#8900 services in the year 19380, 120,000 number of the service

~connection in the yesr 19B1, 126,000 number in the year 1982, and

134,000 nomber in May 1983. ‘The service connections which are
required at 5 year intervals for the Master Plan ére'developed.

~considering treatment production in respective years, PDAM's

present practice of new connection installation and future .
capability which would be supported by appropriate logistics and
time lag of completion of secondary and tertiary pipelines, and

;iﬁ'g;esented in Table 4.17 (For details refer to Appendix

Table 4,17 Schedule of Service Connectidn
DOMESTIC SERVICE CONNECTION NON-DOMESTIC _
. ) ) PUBLIC SERVICE TGTAL NO. OF :
YEAR RESIDENTIAL HYDRART CONHECTION CONNECTION INCREMENT
1980 92,177 i; 1,149 i; 18,360 }; 111,686 o
1981 99,797 1) 1,231 1) 19,079 1) 120,107 8,421
1982 105,119 2) 1,197 2 20,168 2) 126,474 6,367
1983 111,451 1,417 21,106 133,974 7,500
1984 120,460 1,560 - 21,980 v 444,000 10,026
1985 131,720 1,780 23,500 157,000 13,000
1986 150,280 2,060 24,660 177,000 20,000
1987 175,810 2,360 28,830 207,000 30,000
1988 205,830 2,690 32,480 241,000 34,000
1989 237,500 3,030 37,470 - 278,000 37,000
1990 272,800 3,300 41,870 318,000 40,000
1991 309,810 3,760 47,430 361,000 43,000
1992 347,470 4,190 54,340 406,000 45,000
1993 387,540 4,620 60,840 453,000 47,000
1994 428,310 5,050 67,640 501,000 48,000
1995 470,830 5,480 74,690 551,000 50,000
2000 691,320 7,950 117,730 . 817,000 266,000
'2005 954,010 15,090 175,960 1,145,000 328,000

Note: 1} Existing Number of Connection .
2) * as of May '83
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2) Meters

It is recommended that the PDAM standarize all-the house
meters on Multi-jet type with dial type meter, as practices at
present, for 1/2" - 1-1/2" water metér and Waltman type meter for
2% and above (Type of meter proposed is discussed in Appendix-
MIV~-9). The nurber of meter inStalIatiOns which are required up
to the year 2005 are projected at 5 year znVervals and are
presented in Table 4,18,

Some of the existing service connections are not provided
with meters, and meters of many service connections are damaged
and do not work properly. As of July 1983, 8517 connections out
of 135,300 were not metared. Program of placement of meters on
existing unmetered connections and existing damaged meters to be
replaced is discussed in rehabilitation program in the Master
Plan. Those meters are required to be purchased in addition to
the proposed number of meters shown in Table 4.18. '
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Table 4.18 Schedvle of Meter Installation

{For New Connection)

Meter Size 1/2"-1 3/2v

Meter Size 2" - 1"

Year Ngmber Addi?i@nal Number Addition Total Total
: . Required of Required Number additional
cter Meter Meter of Required
—_— ' . ‘ Meter Meter
1983 126,095 . .O 688 Q . 126,783 Q
198 134,800 8,705 700 12 135,500 8,717
1985 147,760 12,960 740 40 . 148,560 13,000
1986 167,660_ 19,900 840 100 168,500 . 20,000
.1987 197,510 29,650 _ 990 150 198,500 30,000
1988 231,340 33,830 1,160 170 232,500 34,000
1989 268,150 36,810 1,350 190 269,500 37,000
1990 307,950 39,800 1,550 200 309,500 40,000
1391 350,740 42,790 1,760 210 . 352,500 43,000
19?2 395,510 44,770 1,990 230 1 397,500 45,000
1993 442,280 46,770 2,220 230 444,500 47,000
1894 490,000 47,760 2,460 240 492,500 48,000
1995 539,790 49,750 = 2,710 250 542,500 . 50,000
2000 804,460 264,670 4,040 1,330 BOB,SDO 266,000
2005 1,130,820 326,360 5,680 1,640 - 1,136,500 328,000
Note: 1. Data source for year 1983 : Bidang Pemasaran {(Customer
service}, Direktur Usaha {Marketing), PDAM
2, Number of meters for each sige'is developed, considering
past records since Janvary 1982 through July 1984,
3. 8,517 number of connection out of total 135,300 in Julj
1983 are unmetered and are excluded from the total numbers
of meter.. However, almost all these connection are for
house connection and small commercial connection and is
assumed to be smaller size, 1" or below
4, Total rumber of meters include the existing number of
meters and additionally installed meters of new
connections _ '
5. The schedule for installation of total 8,517 meters,

unmetered connection (rounded 8,500) is discussed in the
rehabilitation program ip the master plan
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4.6,6 Public Hydrant

According to the policy of DKI Jakarta, the following area will be
given high priority for installation of public hydrants, namely, areas
where population is dense; piped water hardly reaches) groundwater is not
available; inhabitants are mainly of lower income group; and land for the
hydrant installation is available. Approximately 100 numbers of new
public hydrant are scheduled to be installed in year 1984 under this

policy.

Government target on number of persons per publi¢ hydrant is 200,
although the estimated average number of persons per publie hydrant in
the year 1980, is 900 - 1,000 based on the assumption of per capita
demand-of 10 lpcd and existing number of connection in operation of 871
out of registered numbers of 1,149 and averadge consumption per month of
272,100 o3/mon (9.07 m3/day). .

_ It is proposed that the number of. persons per publlc hydrant be
gradually reduceéd from 1,000 in 1980 to 750 in 1990, and further to 200,
the Government target in 2005. Based on this the proposed number of
public hydrant is projected.

Increased. number of connections which are requlred up to the year.
2005 are presented in Table 4.17.

Public hydrant location is distributed to provide piped water to
the low income groups that will not have service connections. Number of
public hydrants proposed are distributed to each Kotamadya considering
water demand for Low income groups and are shown in Table 4,19,

Table 4,19 Public Hydrant Distribution -

Area Schedule of Public Hydrant

Xotamaya - 1984 1985 1990 1988 2000 2005
(Aug 1984) -

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

(Central) o o

TIMUR 86 190 520 950 1,440 3,120

(East) : _

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

{West) : '

SELATAN 57 120 350 670 960 1,610

(South) L ’ : . -

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

{North} : : =

Total 1,509 1,780 3,300 5,480 7,950 15,000
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The pr ' RSP . . . '
selling watgre:iz; Practice of public hydrants, namely, water vendors are
to be graduall abgifVELY takl?? water through the hydrant, is proposed

Y ished, by Installing hydrants from which residents

take water directi i
N - 0 Y. The improvement
PUrpose are presented in Table 4. 2. schedule of the hydrants for this

Table 4,20 Improvement Schedule of

. Hydrants Murni :
{Hydrant used for Public use
. through water vendor)

inﬁ Existing _ Inprovement Schedule :

otamadya  Numbber 1985 1986 1987 1988 1989 1990
. fAug. 1984)

PUSAT 77 7 10 15

; _ 15 1

KCentral) > 15

TIMUR 6 - - - 2 2 2

{East)

BARAT 94 9 15 15 15 20 20

{West) :

SELATAN 3 - - - - - 3

{Scuth)

UTARA 231 | 11 40 - 45 - 45 45 45

(North}

Total a1 27 65 75 77 82 85

The number.of connection shown in the above Table 4.20,'ate
proposed to be installed in addition to the new increase hydrant,

A typical sketch of a proposed public hydrant system is shown in
Fig. 4.16,
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4.6.7 Meter Repair Shop and Meter Storage

Th . :

ceoni he present conditions of operation and maintenance of the meter
Palry shop and meter storage are discussed in Section 3.7 .
For improving present meter re

. paring work, it is proposed that
additional meter test facility and ma . y s o

chines be furnished as shown below.

ltems Capacity Numbers .
a. Meter Test Facilities
{(For Larger meters) A bl 1
b. Sand bluster 0.5 ~ 1,0 KW 2
¢. Gasket cutting machine
Gasket for Flanged type
larger meter 2
d. Universal Type milling
Machine Used for heveling .
gear for larger meters 1

It is proposed that a meter test facilities for larger mweters,
sand bluster, and gasket cutting machine will be installed under First
Phase project. A univeral type milling machine is proposed to be
furnished sometime after the year 2000 or around when the numbers of
larger meter placed on service pipeline is increasing and repair and
testing requirement of the meters hecome high and frequent.

Space of the Repair Shop

‘Space for test bench and testing seems large enough at present and
also in near future until the year 1995 or arcund. However, the work
place for reparing should be enlarged and the existing machines should be -
-placed with sufficient space provided to ensure safety in work.

Layout of proposed enlargement of repair shop is shown in Fig. 4.7
with proposed enlargement of the shop. _

In addition to the existing test béench for small size metér, 2
nurbers by the year 2000 and further 3 numbers by the year ?005 are
required. These additional test benchs are proposed to be ;nstallgd at
the office space presently used and office space is moved to upstairs of
the preSent.meter shop or as an alternatives a new shop with floor space
of about 300 m2 be constructed during Third Stage.

In order to meet increased need of repair end maintenance of

meters future, approximately 3 and 4 times of repair and maintenance

staff will required by year 2000 and 2005 respectively,

Meter Storage

It " ‘ ore space for storage and access,
rvecormended to provide more space .
Furtherltt;: stbr;ge for large size metex shall be provided, separately
frOm'éméli size meter, with chain block or crane.

The layout of meter storage is shown on Fig, 4.17.

4 -71



48000
7000

-

't T 3 a

N, M

ACALE {0

17700

Vo

FOR LARGE

METERS =

T |uerenrtest
FACKITIES"

g

ekt
—
|

{
l}'M -

U 0is
. AWEOgAIL

—il:j"gsu’fﬂ; ;— | _g !

k|| o S,

] §~ 3 s : :

)| 8 — |3 GE L

1t %_§ ak ;u

Ii% =

| | 3 — .3 ¥ ’

Hi0z0 g || YT 1R

R — 2|

05 e H

= = . ..I.!l'fir-o.l 8 . d ]

I g% i & | o I :

s T | |

B Ty ——

R L(=Ne—"

IR N a7 S I N |

. B <{ m I N o EX

5 S S -

§ (=g =L

— . -) | g . oL | . .

B N P i

[, i | 3 ]

s e L

: ) E.g ..
. s "9l

B £ '

B . | N

OO i T L —— T [

' I

;

—

Y] o5y 1 ) |

F1c 4.17 GENERAL LAYOUT O METER REPAIR SHOP

JAKARTA WATER SUPPLY DEVELOPMENT PROJECT

JICA

4 - 72




4,7 Cost Estimate

The project cost estimates of each stage of the Master Plan are

cal?ulatcd and presented in Table 4,21, broken down inte foreign and
local currency components,

. ‘?he-totgl_costs for the Second Stage Project including land cost,
powef receri“Q cost, adwinistration cost, engineering services feée and

contingencies amounts to Rp.723 billion or US$721 million equivalent and
thote for the Third Stage Project, Rp.1,103 billion or US$ 1,099 million

equivalent, The costs are estimated based on the rate as of March 1984.

o _Estimat?s for all civil works are based on the prevaiiing narket
price of materials and labours in Jakarta, while for supplies of '

?aterial§'and plant equipment are based on the international bidding or
1gternat10nal shopping procedures,

‘ The local currency component cowprises the costs for local labours
ond: materials locally produced, handling and local transportation of
imp@rted materials, tax and overhead cost for civil works and
expartriate’s local expenditures.

- The foreign currency component includes imported materials and _
équipment (CIF price), smail sizes of pipe materials locally produced and
fofeign currency component of expartriate services fee.

-Physical contingencies of 10 pex cent are added to the basic costs
of materials and works and price contingencies to both basic cost and
physical contingency for overall period of the project, Price
contingencies applied for lecal currency component are 15 percent for
1984, 11 percent for 1985, and 7 per ¢ent per annum thereafter, and for
foreign currency component are 7.5 per cent for 1984, 7.¢ per cent for
1985, and 6.0 per cent theréafter,
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4.8 - Implementation Schedule

The implementation of the presént water supply project is A
carefully planned and arranged for the purpode of satisfactory execution
taking into acccount the present conditions of the ongoing projects. The
implementation shall be undertaken by stagewise construction in order to
avoid a heavy investment to execute at one time the construction of
entire facilities for the future program in the year 2005. Two stages of
implementation are recommended with Second Stage for thé target year 1995
and Third Stage in 2005. :

The reason of two stages implementation is suﬁmarized as follows :

(1) In general, in planning watetworké'facilities; the target
year will be set considéring 10 years time ahead, on the
basis of economical scale of facilities.

{2) 1In the year 1995, maximum daily water demand is found to be
approximately half of the ultimate water demand. It is
reasonable to divide the stage and set the target in 1995,

(3) The cost of investment will be justified on the basis of
financial viability.

(4} The provisions of local bﬁdget can be facilitated.

The Second Stage Project is ptOposéd to be executed by two phases
in its implementation, namely, First Phase and Second pPhase, and starts

from the First Phase Program as a next extension project.

With the feasibility'study for the First Phase of Second Stage
Project, loan negqotiation for the external resource is to be conducted
with the lending agency/ies. Upon negotiation the project is scheduled
to commence in July 1986 with the engineering service for detailed design
of the facilities of 15 months duration, and suc¢essively the tendering
is to be done for procurement of equipwent and materials and construction
of civil works. Treatment plant will start for operation in 1991 and the
project be completed by the end of 1993. The Second Phase of Second
Stage Project will be commences with reviewing present Master Plan and
preparing the feasibility study, and whole works are to be completed by
nmiddle of 1997. :

The  Third Stage Program is scheduled to commence with the
engineering services for a feasibility study and followed by an appraisal
by the lending agency, loan negotiation, detailed design engineering, and
tendering and construction of eivil works, and to be completed in the
year 2005, : ' ‘

Before the commencement of Third stage Program,'particularly} the
review for a future development of the water supply system shall be
performed at the stage or feasibility study for Third Stage Program on -

the basis of the tendency of population growth, past records of water

consumption and development of each service area,

The implementation schedule for the whole rlans aré shown 1n_Table
4,22, o . :
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4,9 PDAM Proposed Organization

This section deals with a future proposed organization to be set
up for PDAM by way of impyoving and modifying the existing one to attain
maximum efficiency and economy of its system management and operation and
to facilitate construction and implementation of the future water supply

development.

On the basis of review of the presént structure of PDAM
organization which was presented in Chapter 3, alternative structures
were studied and evaluated. Such alterpative structure were considered

in the light of the following principles:

- Imprbvement of organization structure with an appropriate number
of staff,

- Improvement and strenghening of the divisional make up for sound
operation,

- Upgrading of water service for customers.

4.9.1 Alternative Structure

The operation of water service in PDAM has been expanded due to the
growth of population served and expansion of the facilities, To meet the
changing requirement, water service operation has been decentralized from
Central Office to Branch Offices in field. Reflecting this, structure of
organization and administration has been modified accordingly to meet
increasing needs in the field offices. As a result of this _
decentralization of administration, there axe 13 field'offiCES_IOCated in
the city. These field offices are; 6 Branch Offices, © Unit Offices for
specially assigned areas, and 1 Rayon. Besides, PDAM is also undertaking
operation and maintenance of 4 treatment plants and 6 mini plants
(instalasi). The present structure is shown in Fig. 3.14 in Chapter 3,

Central office in Pejompongan is the center of o .
administration, conducting planning and designing for distribution aﬁd;-
connections, technical, and customer service, billing and collection,
procurement, water meter adwinistration, accounting and personnel affairs
in administration. While, meter reading, collection of water bills,
installation of house connection and minor repair works are conducted in

field office. The operation of treatment plants and mini plants are
handled independently by Ingtalasi. o

The decentralized operations, however, requires strict management
including direction and supervision by the Central Office, and if proper
management is not maintained in the Central Office, operation of the
Branch Offices would not function well. In the present oxganization,
these field offices are under the direct control of the President
Director, and due to this, required coordination with other divisions in
the Central Office is not sufficiently maintained, ang there are several
problems existed between the Central Office and Branch Offices as to :
communication, directien and order and information system. Alternative
for organization modifiéatfon, therefore, should be considered and '

evaluated keeping the above in mind.
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1} Alternative 1

The alterpative intends to
operational coordination between
Offices ang Instalasi,
shifted from direct conkt

keep close administrative and

: the Central Office and Branch
Th:reﬁoré, operation of Branch Offices is
rou rol of the President Director

related divisions to attain full coordinétizn'thfzzqh ;:qsﬁsed
operafional direction and supervision. Production Pivision in
Teghnl?a} & Production should be improved and conduct strict
supérvision for operations in Instalasis and Mini Plants which
WLI% be unqer the Production Divisions. Logistic Division under
Business will be shifted to Technical and Production and conduct
activities with coordination with other technical divisions. The
Branch Offices and Units will be placed under Business which will
suprervise branches operation to the fullest extent. Under this
arrangement, it is intended to provide prompt servicé to customers
and at the same tiwme to improve angd upgrade procedures of meter
reaqi?g and operation of billing and collection. 1n$pection
Division and Research and Development Division will also be
str?hqthened to conduct strict monitoring of operation in each
division covering not only technical but financial, and to carry
out research work respectively. Other divisions and sections will
be remained same. Fig. 4.18 shows alternative structure 1.

2}  Alternative 2

This alternative is intended to rearrange areas of Production
Division and Technicsal Division and Branch Offices by shifting
divisions. Same as alternative 1, Instalasis and Mini Plants
should be placed under Production Division, and Branch Offices and
Units will be placed under Business. 1In addition, project
coordination and monitoring will be provided in Technical &
Production to participate future eéxtension project from planning
stage to implementation stage. In the case of alternative 2,
Logistic Division will be shifted to Administration.and Finance to
maintain coordination with Finance and Accounting Division., Under
this shift, control of equipment and materials will be expectead,
Other divisions and sections will be remained same. FPig, 4,19
shows alternative structure 2.

3) Alternative 3

" This alternative is more strengthened structure than the
altérnatiVesﬂl and 2. The alternativé is intended to strengthen
areas of Technical/Production and Business., In order to
strengthen the Technical & Production, this is divided into
Engineering and Planning, and Production and Operation
respectively. Under the new Engineering and Planning Direc?orate,
besign Divison and Constuction Division is newWly prpvided, in
addition to the existing Technical Planning Pivision. Under the
Production and Operation Directorate, Mechanical and Electrical
Services Division is provided. Distribution is remained same
dnder Production and Operation Di;ectprate; At thg same time,
Business is improved and changed into Service Directogate.
Customer Service is upgraded into division level and perforn
" operations of customer service. Customer Complaints Section now
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. MODIFIED ORGANIZATION STRUCTURE

Fie 4,18

ALTERNATI__MB' 1

JAKARTA WATER SUPPLY OEVELOPMENT PROJECT | JICA
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under Distribution Division is shifted under this Customer
Division. Also, operations of Branch Offices is éirect control
under the new Service Directorate. By this arrangement, effective
and quick services to the customers is expected. Logistic now
under business is shifted to Adwinistration and Finance. Other
function is remained same. Fig.4.20 shows alternative structure

3.
Proposed Organization and Modification Réquired
1}  Proposed Organization

All the above alternatives are considered along the
improvement of the existing organization., As mentioned earlier,
alternatives are intended to attain good management in the
organization to cope with the futuré extension program by
strengthening of operation and maintenance and improvement of _
water supply service. Table 4,23 shows comparision of alternative
structure modification. Alternatives 1 and 2 are intended to
change the structure minimum, while alternative 3 requiréd more
changes and upgrading. Consideration is, however, given to avoid
a drastic change of the present structure, as paying attention of
not causing overall disturbance in the existing organization,
still encouraging maximum implementation possibility. It is
therefore recommended for PDAM to employ alternative 3, for future
modification. . :

2) Modifications Required

The proposed structure can be implemented in stages and
wodified to meet future requirements in order to justify thé major
problems of expansions and rehabilitation envisaged in the Master
Plan. 1In accordance with the proposed organization, restructuring
including creation of new divisions and sections, shifting and '
regrouping of the existing crganization should be implemented.

(1) Creation of Engineering énd:Pianning Directorate.

In order to strengthen the existing Directorate of
Technical & Production, the Directorate is divided into
Engineering and Planning and Production and Operation
respectively to conduct works of technical planning and
operation separately. Under the new Engineéring and Planning
Directorate, Design Division and Construction Division is
newly provided in addition to the existing Technical Planning
Division., Under the Production and Operation Directorate,
also Mechanical and Electrical Services bivision is provided
in addition to Headworks Operation and Maintenance Division
and Distribution Operation and Maintenance Division,

(2} Upgrading of Service Directorate

The former Business Directorate will be upgraded and
changed into Service Directorate to bhe fmproved and directly
involved in customer service activities including meter
reading, and billing and collection with an objective of
providing prompt service to customers together with an
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;?gi?:gmzﬁs 2:?1“99fﬁ61n9 Of procedures of metér reading and
been created in eition- The Customer Service Division has
DiTectorate. Ths ead_Of_MarFetlnq Division in the Service
Servl s ¢ Logistic Division is shifted from the

: vice Directorate to the Administration and Finance
Directorate. The Customer Complaints Section now under the

Distribution Division is shif i ‘
istri _ ted unad
Division. er this Cusfomer

{3} Shift of Line Organization of Branch Offices,
Installation, and Units, '

iThe operation and daily activities of Branch Offices,
Special Units and Rayons are now under direct management of
Fhe President Director. Considering the fact that the
1mgortance of operational activities in Branch Office and
Unit is increasing because of the current management system
of decentralization, the line of direction should be shiftea
from the Président Director to the respective division of the
Directorate. The operation of Branch Offices and Units was
arranged under control of new Service Directorate, receiving
necéssary direction and supervision from Director of Service.
The operation of Instalasi including mini plants was shifted
vnder the Production Pivision of the Production and Operation
Diréctorate to receive strict supervision., This arrangemeént
leads Instalasi to achieve the target of maximum operation at
the respective plants to meet the required standards of water
production. '

The functions of newly proposed directorate, divisions
and sections are enumerated below, '

It is noted that the evaluation of the existing
divisions of Inspection, and Research ard Deévelopment was
also made in the overall function of PDAM organization.
Theré might be a possibility to sbsorb the Inspection into
the function of Audit Control and the Research and .
bevelopment into the function of Technical Planning Division,
However, it is considered too early to make such an
amalgamation of this stage when evaluated the current
functions and responsibilities of the both divisions. It is
reconmended, therefore, that possibility and timing of such
amalgamstion should be practiced in conjunction with the
detailed study of PDAM management consultant in a later

stage,
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4.9.3

. future

~division of the Direct

Staff Development Plan
1) Staff Development

PDAM management structur

_ € was proposed to reinforce its
function and staff further up v

S to the level that can facilitate
expansion of the systém and organization. Such Structural

Feznfcrcement'was, on the basis of review and analysis, considerved
in the following sreas of PDAM,

= Overall management should be upgraded to meet the present
operation policy of decentralization.

Functions on supervisory, regulatory and research should be
restructured to measure the achievement of the planned
management goals.

- Functions on planning and operation should be strengthened
by reinforcing their structure and manpower,

- Present low preductivity and iwbalanced staff of
engineering and admipistration should be rectified.

PDAM staff deévelopment is to be implemented considering:

- to fulfill reguired number of staff in the newly established
divisions and functions. :

- to reinforce manpower in the areas of engineering and
production. ' :

- to meet personnel requirement program in short, medium and
long term range.

2) Proposed Staffing Plan

Taking into account organization medification required and
staff development requirement, staffing plan up to the year 2005,
target year of the present Master Plan, required in each of
divisions and sections in the revised PDAM organ1zatipn, is
developed to ensure the implementation-of the proposed water
supply expansion program. The estimation of number o£ personne1
required is based on the necessity of‘thg_respective wqu and i§
developed on the assumption from the 1ncrease-of future production
capacity and also increase of service connections apd population
served or simply increase of customers. The analys;s_of past data
on personnel development in PDAM was also taken into -

consideration.

. i ' f the level of
¢ of personnel required in each o
T ot en ! orate are estimated from the year 1985 up to

' delines in determining in
' resented in Table 4.24 as gui '
Egﬁzeiﬁgfpstaff with qualifications to conduct assigned work in

the functions.
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This i ;
-productionsiziizgz Pl;" Was proposed on the assumption that the
phased program o ae of the plant will be made according to the
oxder to distrignt total number of connection will be increased in
vequired in <t ute produced water to customers. ‘The total staff
the Master Plas {ea; ree Loos 2000 and 2005, up to the end of
The &otimat S 3,356, 4,720, 6,186, and 7,653, respectively.
mates indlcate that staffing plan is so arranged as to

- keep the level S °
posiible. el of a minimum number required to the extent

A? d;?cussed in earlier section, the present pérsonnel
co?ditfon is n?t necessarily satisfactory. Particularly problems
ex1st‘1n_dlstr1bution of personnel indicating that engineering
fgnct}o?s are extremely facing shortage of enginéers and
technl?;ansi To rectify the problems, much attention was paid for
upgrading the staff level in engineering functions in the proposed
. Staff plan. It is important that staff planning activities should

be ?arried Out on a continuous basis and the plan should be
revised periecdically as changing conditions require. Manpover
plan of PDAM major category is shown in Table 4.25.

Table 4.25 Manpower Plan of Major Category

Staff Category 1984 1990 1995 2000 2005
Engineer 101 147 179 201 231 °
Technicians 299 473 625 803 903
Field Technicians 57 79 121 163 221
Hydrochemist 4 5 s 10 10
Accountants 4 8 8 8 8
Bill Collectors ' 102 227 393 584 818
Installators 100 360 440 420 610
Meter Reader 144 318 551 817 1,145

Vigorous efforts will be required to recruit the required
numbers of qualified staff scheduled, and to achieve the target of
the proposed staffing plan as intended, PDAM is required to

develop:
- Allocation of necessary budget on the basis of recruitment
policy.
- Having concensus OR necessary recruitment among divisions

in PDAM and an approval from DKI Water Board.

- Arranqemenf‘for improved salaries to attract the competent
prdfessionals as required for future assurance of maximum

level of water supply operations.
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- Administering the position classification and pay plan and
fringe benefits.

- Administering the personnel transaction records of
advancement and promotion, demotion, transfer and layoff.

- Provision of complete personnel records and audit of the
entire system for a continuing check on audit of payrolls
against the roster of employees, .

- Formulation of necessary trainlnq program to achieve the
manpovwer plan.,

In case PDAM will face difficulties in future to conduct
installation of connections and meters by its in-house staff, it is
advisable for PPAM to introduce a system of sub-contract with qualified
contractors registered in PDAM's list to attain targets of installation
of comnections as recommended. :

4 - 98



5, CONCLUSION AND RECOMMENDATION






Succeeding to First Stage Projec

CONCLUSION AKD RECOMMENDATION

1) Future Extension Program

s lont :‘Hatgr Supply Master Plan of the City of Jakarta proposed

e q :?m ieve}opment program up to the year 2005, and
commended its lmplementation by stages, namely, Second Stage

t now in progréss and Third Stage.

Each Stage is executed by further two Phases to avoid the heavy

investment taking into considera

the Project.
below:

Description
Target Year
Total Population

?opulation Sexved

- Served Area (km2)

Supply Capacity

" Phase of Implemen«

tation

Water Source

Location of
Treatwent Plant

Major Facilities
- Raw water intake
and transmission

Treatment Plant

Treated water
transmission

]

Distribution

Total costs

Second stage Project

1995
9,949,600
6,523,000
383
Total 23,3 m}/sec
Existing 12.3 mi/fsec
Kdditional 11.0 nifsec
2 phases
WTC - 3.2 m3/sec
Cisadape R. 3.2 m3/fsec
TJC 5.3 m3/s5éc

Buéran. Lebakbulus and
Cakung

Raw water main
#1500 x 16.5 km

Raw water canal
Cap. 20 ®w3/5 x 6.7 knm
Cap. 11 m3/s % 4.2 ka

Buran 3.0 vi/s
Lebakbulus 3.0 w3/s
Cakung 5.0 m3/s

#1000 to #1650 x 55 ka

Service area: 6 zones

Distribution center: 2

Distribotion pipeline:
Tronk mains, $300 to
#1800 x 289 km

gecondary/tertiary
mains, #50 to 250 x
3,600 ka

Equivalent in

Rp.723 billion

including price contingency
of Rp. 330 billion

- Cakung

i s tion the construction period of
Outline of the Project in each Stage is briefed

Third Stage Project

2005
11,938,900
8.794;000
454
Tatal 36,3 m3/fsec
Existing 23.3 mifsec
Additicnal 13,0 m3/sec

2 phases
Canal 3 10.7 m3/sec

TJC 3.2 m3/sec

Lebakbulus and Cakung

Lebakbulus 10.9 w3/s

3.0 m3fs
#1100 to #1500 x 45 ka

Service area: 9 zones

- Distribution center: 5

pistribution pipeline:
Trupk mains, g300 to
#1200 x 202 km

secondary/tertiary
mains, ¢50 to #250 x
3,800 km

Equivalent in’

Rp.1,103 billion

including price ceéntingency
of Rp. 767 billlon



2) First Phase Program of Second Stage Project

It was recommended that the feasibility study is performed
for the First Phase of Second Stage Project to meet the water
demand up to the year 1990 as on immediate extension projeet by
the reasons that raw water has been assured by DGWRD for water
requirement and the investment cost is not always unaffordable
amount in financing of the foreign and local curréncies compénents,

3} Water Source

Development of water reSOurces has been repeatedly studies
by the Government c¢overing of the reglon of Cisadane-Jakarta
~-Cibeet for the past several yeéars. . Present water supply master
plan was prepared on the basis of the said study as available
water sources. Raw water from both east and west of the project
area was pioposed in the Master Plan putting emphaszs on:
uninterrupted water supply to Metropolis and also economy of the
project, Water sources and its timing for the Jakarta water
supply, are (1) enlargement of the WIC for short tequirement up to
the year 1990, (2) Constructlon of the TJC and the Cisadane River
at Serpong for mid-term reqvirément up to 1999, and (3) the
Cisadane River development and TJC for long-term requirement after
2000, Future water development program should be implemented as
scheduled, as well as the WIC enlargement project to cope with
additional raw water for Pulogadung Plant in 1987 and Buearan Plant
in 1989,

Further, the Cisadane basin study is scheduled to commence
in middle of 1985 and complete in 1987, The allocation of raw
water in future should be furthexr reviewed, taking into account
the result of the study.

4) Immediate Program

The following works identified as the Immediate Program
should be executed as soon as practicable to alleviate present -
poor water supply conditions and to make full utilization 6f the
production capacity available from Pulogadung Plant (3, 000 1/sec)
and Buaran Plant {2, 000 1/sec).

(1) Rehabilitation works for the water losses reduction

a. Replacement of old and defective water meter and
installation of new meter for unmetered service cOnnection
{1985 -~ 1990),

Total costs : Rp. 3, 235 miltion

b. Replacement of old distribution plpes installed in 1920'
{1986 - 1990)
Total costs : Rp. 13,377 million

C. Replacement of old service connections (1986 - 1990)
Total costs : Rp. 842 million .



{2

CER,

(4)

Leakage'abafement
(1986 - 1990)

Total costs : gp, 5,189 millijon

study and training of leakage survey

Reloc§t¥°n.°f the intakes of existing treatment plants for
raw water improvement {to be implemented by DGWRD, 1986 -
1990}, The construction and operation costs are to be
charged as the raw water tariff from POJ to PDAM

Short.ter? improvement for water treatment {strengthening
chlorination, 1986 - 1289)
Total costs : Rp. 1,170 million

Imp¥ovement of distribution pipes for secondary and

~ tertiary mains for full utilization of available water

{5)

production {1985 - 1989)
Total cosis : Rp. 26,859 million

Immediate Project for production increase of 2,000 1/sec
(1985 - 1988)

- Total costs : Rp. 37,148 million

. 5) Improvement of operation of the existing plants’

Present treatment condition in the plants is not always good;
_dmmonium, Organic Matter, Color and Faecal Coli are not
satisfactorily removed. Appropriate chemical dosing to cope with
the raw water guality should be performed inclusive of ’
strengthening of chlorination, Bspecially, for improving present
undesirable treatment conditions, the following arée recommended:

m

2)

Analyses of water quality

i. Quantitative analysis of Ammonium should be carried
out daily at the Pejompongan 1 and II to grasp raw
- water condition and apply appropriaté chemical
dosaqge.

ii. Water quality of the clarified water in some
paraneters should be measured at the Pulogadung to
know treatment condition every day.

iii. Daily analysis of Faecal Coli in the clarified,
filtered and finished waters of the three plants
should be carried out together with analysis of
free and combined residual chlorines.

Training of plant operators

i.  Making up operation manual on chemical application,
desludge and hackwash of each treatment plant

ii. Training of operators for chemical application and
operation of treatment facilities



iii, Training of laboratory staff on water quality
analysis and its implications

iv. Organizing close operation between plant operator and
laboratory staff o

6) Population projection

Total population forecast in the year 2005 was provided with

12 million persons in the DKI Jakarta Master Plan in accordance
with the Jabotabek Metropolitan Development Plan (JMDP), It is
anticipated that if some of those programs under JMDP or City
‘Master Plan were not implemented or delayed then this target
population would be realized in the 1996 to 1998, Therefore,
-monitoring the progress of JMDP and the population growth before
1995 is definitely necessary for the Water Supply Master Plan,

7) Water requirement

The water requirement was estimated on the basis of projected
population served and unit demands For domestic and non-doméstic
uses actually from past record. The projection was also performed.
for the case ofj i) large population growth In future is
forecasted due to delaying implementation of the Jakarta Strategic
Development, ii} the Government Policy of Pelita 1V is applied,
and-iii) percentage of middle and higher income groups and per
capita demand for domestic use are not increased as was expected.
If the Jakarta Strategic Dlevelopment Plan was not 1mp1emented as
scheduled or delayed, water réquirement in the year 2005 will come
up in 1996 or around. Then, pericdical review of populatlon
served and unit water demands is recommendable,

8} Groundwater

There is a limit in groundwater potentxality in Jakarta area.
On-the other hand, demand for groundwater is quite large;
presently its potential is almost exhausted by the existing
groundwater users, and in the future the estimated demand
gradually exceeds the potential. Further, in case thée execution
of projects or the water demand.deviates from the water supply
master plan, the gap between the demand and potential of
groundwater my widen. Even under such sltuatlons, as much
potential groundwater as possible must be reserved to secure
drinkable water for population who inhabit cutside of the served
area or cannot connect with the public water mains.

To meet the above fequirement, the following are recommandable.

(1) The existing large users of groundwater should be encouraged,
or forced if required, to shift to the public water supply.
To.this end, regulations on groundwater use must he
strengthenéd by revising groundwater charge to a necessary
level, or prohibiting its use, .



(2) New eXtraction of

groundwat i B e '
prohibited. ater in large quantity should he

(3) 3§?;ndwater inv?stigation should be continuously cérfied out
i Fegard to its potential availability, and its
distribution in the Project area.

{4) Dlstributjon pipelines should be extended with priority to
~ areas where groundwater is found not available,

9) Institution and Organization

Major capital works of water supply system are constructed by
thelcentral government under terms and condition of repayment of
capital costs, and PDAM Jaya concentrates operation and maintenance
of the facilities after turned over from the c¢eéntral gevernment.
T?e Present arrangement and practice of water svpply undEIEaking
will continue for sometime considering incapacity of the present
PDAM engineering force and capital investment finance.

With respect to water resources development and raw water
supply and protection, an independent water managenent institution
is recommended to be established with staff of representatives
from the respective agencies concerned to organize integrated and
coordinated plan of water resources developient,

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., Three alternatives
of PDAM structure were evaluated, and among them, alternative 3
was recommended for future modification, proposing (i} creation of
Engineering and Planning Directorate, (ii) upgrading of Service
Directorate, and (iii) shift of line of organization of Branch
Offices, Instalasis and Units together with specifications of job.

The proposed number of personnel required in each of the level
of division of the Directorate in different gualifications was
estimated and presented as guidelines in determining in number of
staff to conduct assigned work in the functions.

Iin order to meét the expansion of the systems in the Second
Stage Project, PDAM is required: :

{1) To maintain and/or upgrade level of service.

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

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

To ensure further establishment of system pf financial
self-supporting. '

(4)



10} Financial Aspects

PDAM's financial performance in the past several years,
especially after the tariff revision in May 1983, appears to be
sound, genérating comfortable proflts and maklng substantial
contribution to DKI budget,

In order to further strengthen PDAM's financial capabilities
for generating sufficiert funds to meet the financial requirements
of forthcoming expansion and improvement projects, the review of
financial matters of this waster plan study suggests that efforts
shovld be forcused on the following issues= :

In the light of vast financial réquirements for meeting the
people's needs for drinking water. supply ‘and recent strlngent
financial conditions of the central governméent, PDAM's '
capabllLtles to share the burden of investmént costs mnust be
strengthened. In this connection:

(1) Tariff sh0uld be reviewed every year and revision, ‘if
necessary, should be made with greater flexibility. _
Affordability, in addition to PDAM's financial requirements,
should be carefully examined in determining the water rate
and connection Charges‘ Furthermore, tariff shonld be
designed not to discourage people curlently relying on ground
water to use piped water. .

{2} Adwministrative loss of revenues, i.e., delinquendies in
paying water bills and administrative unaccounted-for water
should be reduced to a greater extent. :

(3} Meter installation, propoer meter mainteénance, and correct
meter reading should be regarded as a prerequisite for
reducing the administrative loss.

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

(4) Tax obligations imposed on PDAM should bé reconsidered by the
authorities concerned.

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

(6) Surplus funds should be accumualated 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 some
years and serious shortages in cother years,

In order to effectively invest the generated funds and to -
determine the degree of dependence on outside financial sources, .
it is necessary to prepare appropriate financial planning based on
data and information which correctly reflect the existing
financial operation and performance. In this connection:



(n

(8)
(9)

(10}

¥edium and long-tern finan
plan should continuousi
changes in later years.

cial plan should be prepared. S?Ch
¥ be revised taking into consideration

Accrual basis accounting should be fully implemented.

Assets including inventories should be appropriately recorded

paying particular attention to their aquisition date and
valuation.

External audit by public accouhtant 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 managerent study covgring wost of
the above items is now under way by PDAM consultants and is expected to

be completéd by the end of 1984,

The study is supposed to make

recommendations and to prepare an implementation program for improvemen;.
1t is expected that PDAM will pray due attention to the study resultstan
take actions in accordance with the recommendations wherever relevant.
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