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Introduction

The Japanese Survey Team [lor the water supply extension project
of Djakarta City, dispatched by Overaseaa Technical Cooperation Agency,
left Tokyo on March 1, 1963 and arrived at the city on the same day and
stayed there to March 26, The object of the team was to survey the
pregent status of water supply in the city and to obtain basic data
necessary for working out en extension project in the future.

Az ocur atay there was during the rainy season of the distriet,
we had rain almost every day. The rain being of a squall type did not
disturb our survey works, but on the contrary, brought us relief of
refreshing nature in a tropical country.

With the rapid and wonderful development of the city after the
war through various social and economical causes, it has now grown into
a very large city with a population of esbout three millions. But its
existing waterworks system is not in a good condition that it is barely
managing to supply water to less than one million of its citizens, by
suspended or reduced water distribution., It is a metter of regret that
the majority of its citizens must live on high priced water purchased from
water sellers, or on water taken from very foul wells and rivers.

Our team, as ita firat atep, set about on an actual survey of
the existing waterworks. We were surprised to find that the metrological
instruments of water supply, such as water pressure gauges, water meters,
filtration-rate meters, filtration-losa head meters, consumers' water
meters etc., were almoat all demeged and out of order., The lack of
easential data for the maintenance of ita water supply works, such as
exact daily intake gquantity, discharge from purification plants, water
consumption of citizens, leakage in distribution system etc., must be

said to be a serious obstacle in the management of the waterworks,
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Furthermors, it was found throush our chemical examinations
that the water supplied there could not be considered absclutely safe for
drinking.

Qur team, on the other hand, conducted a specific survey to
locate new waler sources to be used lor the extension project, Inside
and ontaide the eity, there are several rivera of considerably large size,
As our surveys were made in the rainy season, these riversa were ocbserved
to have plenty of water,

But it is reported that the rivers uwsually dry up in dry seasaon
from April to Ooctober and so prove they cannot be considered to be satis-
fectory water sopurces for the Djakarta Raya in the future,

The water in these rivers ia not only turbid end red brown in
color, owing to the so0il, but also badly polluted by domestic sewages,
refuse, human excreta and sccalled "MANDIE" - 2 religious practice in the
rivers, 1t was presumed its pollution would be much more intensified in
iry seasons, pased upon these facts, we have arrived at the conclusion
that these rivers are not suitable for water spurcea of the new water
supply plan.

The water scurces for the city water supply should generally
be abundant and satable in guantity, sanitary certified in gquality, located
in districts where construction works and maintenance are economical,

Conseguently, the intake plan in our project is to draw water
from the end of the west channel of the Djatiluhul water system now under
conatruction by the French economical aid and where plentiful and good
water for the expected increased population of approx. four millions in
the future mey be available,

It has alag been found thet the site of Gobang on the Tjisadane

River which flows about 20 km weat of the city is the most suitable




location for the multi-purpose dam construction. This dam when completed
can be used for various purpoacs such as water supply, power generation,
irrigation, flood control .... ete. Az for water supply, it will furnish
ten millione citizens with sufficient potable water, PFurthermore, water
can be delivered completely by gravity flow from its source to the end of
the distribution pipe lines., This is considered to be the most safe and
economical system for the future waterworks.

Based on the above ideas we have mapped cut the water supply
extension plan for Djakarta ecity as stated in the following chapters,.
The execution of the project has been prnpésed to be accomplished in three
atages ,,, the first stage plan in parallel with urgent plan, the second

stage plan and the third stage plan,




1. BStudy of exiasting water system

1.1. Brief history of Djakarta waterworks

The history of waterworks in Djakarta city traces back to 1843
when wells about 83 m in depth were dug in the northern district of the
city for the purpose of supplying water. Later in addition, 90 deep
wells 100 m to 395 m in depth were constructed by the Netherland Indie
Govermnment,

At the beginning of their operation, water spuried forth from
the wells naturally 2t 10 m water head, but gradually decreased and
finally dropped to as low as 2 meters below the ground level. To cope
with this eituation, 14 pumping stations opersating 24 hours a day were
inatalled to pump out the water, This was usecful for a while but a
gradual lowering of the water level in a number of wells made it necessary
to suspend their operation. It cannot be said the water in these wells is
very good in guality because of its high temperature and carbonic-acid
content together with some contaminstion by surface water,

Thet, & preliminary investigation plan for a new water source
waa schemed in 1904 to obtein adequate water of good guality from springa
at the foot of Mt., G. Salak (2,211 m elevation), Its final design was
completed in 1918, Construction work was started in 1920 and completed
in 1922,

This water source bLhen began to supply water at approx. 500
litres per second to Djakarta city. But the water, later was distributed
alsc to Bogor city and several villages along the pipe lines. The quota
for Djakarta city is now limited to approx. 300 litres per second,

After The Second World War, a large scale migration of local
people to the capital waa made due to the disturbed public peace in the

provinces caused by the Independence War and by the bountiful supply of
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foreign relief goode concentrated in the capital.

Thus the population of Djakarta city has grown several times
as large &5 that in prewar days. BSuch rapld inereese in population has
gome to cause a water famine in varicus places in the city and becoms =
menace to the life of the citizens as a whole. TUnder such conditions,
the project for developing new water sources has become an urgent problem
of the city. In 1957, a new water purification plant was constructed at
Ped jompongan, through the technical guidance of a French company named
Degremont, water being taken in from the Bandjir Canal., Tta projected
capacity of water delivery wea 2,000 litres per second, DBut the water
delivery today is considered to be far less than that in the original
plen, owing to the ghortagec in supplying maintenance materials, improper
administration, poor supply of electricity and insufficient water pipes.

With an ever increasing population in the city, the demand for
potable water ic rising in a steady curve and even o maximum utilization
ot the present facilities appears to fail to meet the increasing demand,
The moat important and urgent preblem for Djakarta city is to extend

its waterworks service by finding new water sources as soon 28 poasible,

1.2. Population served and water conswumption

The population of Djekarla city ftoday is said to amount to
approx, %,000,000. But the cxact number of citizens served with weter
is not known, According to the city authorities the population secrved
directly by pipee i= approx. 1,000,000 pecple. TIn addition, thoae peopla
served through 448 public water selling taps .... called hydrants... and
90 public utilities like common washing places are reported to resch

approx. 500,000,
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The pressnt management of these hydrante and public utilities

is not pertinent., Most of them are damaged more or less and water is left

flowing. Some of them are uscd as children's playground or as lavatories,

They are generally left in a very unsanitary condition,

Az to water meters for the private consumers, approx, 50 % of

the total 100,000 private taps have meters but most of them are broken

and left unrepaired. Also, the exact amount of water flow from the Pl

rification plant is not available owing Lo damsges or troubles in the

water gauges,

guantities of water being ocupplied.

delivering quantitics computed from the operating tim: of the digtribtuting

Under such conditions it was difficult to obtain the actual

pumps in 1962 at Pedjompongan.

Foughly estimated water delivery in 1962

data by Djakarta city walerworlks

(District) (Average daily) (Daily maximum)

Djakarta 134,733 cubic m. 140,400 cubic m,

Kebajoran 4,619 H 16,470 4

Tg. Priuk 1,600 4 4,444 o
(Total)t 141,152 cubic m, 161,314 cubic m.

These figures were only obtained mathematically based on the

hourly capacity of the pumps. But the actuel delivered quantity could

fluctuate considerably eccording to the decreased capacity of the pumps

and variation of hydrsulic pressure in the pipes, Conseguently, it is

presumed that the actual delivered gquantity must be far less than the

above figures,

The lollowing data show the estimated



Aa to the water flow from the Bogor, the inteke quantity has
bean measured exactly but the amount diverted on the way is not known.
It may be preaumed, according to the rough estimation st the service
regervolr, approx. 300 litres per second..... 26,000 cubic m, per day.....

is being conveyed,

1.3, Curreat stalus of existing waterworke facilities
1,%,1, Dogor water mveten

(4) At the foot of Mt, @, Salak (279.21 m clevation) there are 16
collecting welle and galleries and the spring water ies flowed in junction
well. The water efter beirg sierilived with bleaching powder is supplied
to the eity Ly =2 gravity flow system, 7The environment of the facilities
is excellent with no fear orf con‘amination from the outside., But their
apring water is very amcll in guantity being only 33 litres per gecord
per collecting well of the lurgeatl size, At the junction well, measuring
welrs are inztalled so a3 {0 mcasure water from the collecting wells.
The projected quantity of water tor Djakarta city taken in at the BOUTCEE,
was 500 litres per sscond but the sctusl supply to the city is now limited
to approx, 300 litres per asecond, the rest being allocated to Bogor city
and other tovns axi wvillages along roule of the water Pipes,

Two lines of water pipes with 500 wm diameter are installed
between the souwrce of Rogor and the place 22 Im avay from Bogor city.
Two lines of water vipes with GO0 mn diemeter are equipped in the next
33 km larngth upto the Dijakasts city.
At Pasrarebe 47 law ewvay from the weler source, one service

rescrvoir with a vapsciiy or approx. 20,000 cubic meters condisting of
two basing (30 m » 50 m esch) is provided for the purpose of adjusting

water delivery and for disinfecting water, High water level of reservoir




is 44.82 m above the sea, which is felt to be too low for the new section
in the south of the city (El., 20 m to 25 m).
(B) Water gquality of Bogor system
The teat result and general observation are specified in the
following table, PBut as the sxamination was conducted on the spot with
portable simple teat apparatuses, our result may not be used as quite

final or most relisble data.




Result of water examination on Bogor system

Sempling places

Test datet

Weatheri

Weather of previous day:
Atmospheric temperaturet
Water temperatures
Turbidity (pom)s

ﬂolér (apparent):

Odor:

rHi

Alkalinity (cm@i ppm) ¢
Loidity {Daﬂﬂi opm) 8
Ammonie nitrogen (N ppm):
Nitrite nitrogen (N ppm):
Nitrate nitrogen (N ppm)s
Chloride (C1 ppm):
Sulphate {SU4 pom):

Iron (total ppm):

Mangenese (total ppm) 2

Total herdness (Eaﬂﬁi pom) 3

Coliform groupt

Beaidual chlorine {CIE ppm) ¢

Findingat

Fasar Rebo reaervoir

March 6, 163
fine
fine
28,5 “c
25,5
0
G
normal
6.9
60
15
o
traces
very slight
10.0
traces
0.04
c
45
Q
traces
¥ Traces of Nitrite
nitrogen are found-
ed, but they can he
disappeared through
chlorination

* 0f good quality

o 10 =

Snring water of
Bogor =ource

March 6, '63
fine
fine

30.0 %
5.0
C
o
normal
6.7
65
26
o
O
very slight
6,0
traces
0,08
o

49.5

* Of good quality
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1.3.2, Pedjompongan water system

(A) The river surface water induced into the grit chamber from the

confluence of the Bandjir Canal and the Krukut river is pumped up into

the purification plant. After being treated there, it is stored in the

water reservoir for a while and then water is supplied to the consumers,

The projected capacity of the facilities was 2,000 litres per sec., but

their actual supplying quantity now is considered Lo have been curtailed

through poor management and frequent damages. The main facilities of

the purification plant are aa followss

(a) Tnteke facilitiess

Water conduit ..... 2 meters in width, 1.7 meters in depth

Grit chambers
(with mud removing equipment) ..... 15 m x 50 m 2

Intake pumps ..... vertical typs,
1,800 cubic m/h x 11.5 m x 125 kw 6

(b) Treatment facilitiest

Chemical mixing basins ..... sutomatic mixing
(venturi flume) 1

High rate sedimentation basin ..... round type,

23 meters dia, &
Rapid sand filters ..... 3.8 mx 9.8 m 48

(e) Chemical feeders:
Alminium sulphate solution tank and feeder ..... 1

Lime feeders ..... crashing equipment, solution
tank, feeders 1

Hypochlorous ocaleium asolution tanks .....
gravity flow system 2

(d) Distribution facilities:

Weter reservoirs ..... capacity 8,000 cubic m esach 4

regervolrs

Sl =

basins

pumps

basin

basing

beds

aet

aat

tanks




Pumps ..... 3,600 cubic m/h % 42 m x 535 kw 5 pumps

Ly B0 " | 258 kw 2 1
56{} i 1 n 55 kv 3 ]
Main pipes ,.,., 900 mm dia. 2 lines

Two linee of water pipes atretch out from the purification plant
and the water is divided into two trunk lines, 900 mm and 800 mm re-
spectively, The pipes of the Pedjompongan system and the Bogor system
are conneccted btogether in the city. A great defect in the distributing
facilities lies in the smallnees of pipe diameters, The length of trunk
lines with pipes over 250 mm in diameter is only about TG km and the
branch lines from the main are of pipes 1" to 1-1/2". Most of these
ripes were laid about 40 years before and too obaclete to allow water
to flow properly. This is considered to be the main cause of the great

amount of leakage and decreased capacity in water distribution.

Length of existing city water distribulion pipe net

(diameter) (length)
900 mm 8,000 meters
800 2,200
600 19,800
550 2,600
450 6,200
400 1%,200
350 16,000
250 5,200

Total length: 73,200 meters




Wumber of water-meter (as of October 1962)

(dia.) {Turbine type) (vry type) (Wet type)
1/2 inch 37 215 48,428
5/4 121 - 849

1 49 - 69
1-1/4 40 - 94
1-1/2 28 = 48

2 55 2 13

3 5 - 3

4 = - 2

6 3 - -

g 1 = -

10 5 . "
Totals 344 217 49,506
Jrand Total: 50,067

The total number of installed water meters ia reported to amount
to 50,067 as shown above, but it appears the number of effective meters
is very amall, The inatallation rate of water-meter ies only 50 % of the
total private taps totaling 100,000, fThe manufacturers of these water-
meters are mainly as followet

Bopp & Renther
Siemens
FPiparsbherg
Asler
Woltmans
The maintenancea of these water-meters do not appsar casy

because of the varieties in manufacture.
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Result of water examination on Pedjompongan system

sampling
| places:

hﬂgt pates

iauther:

L
’fee.‘thar of
| previous dayt

?tmﬂspheric
| temperaturet
fiater

| temperatures
furbidlty (ppm)1

folor (apparent)s

#ldm't

#H
flialinity
i [Eaﬂnﬁ pom)

ic%dity
|EaGD5 pom) s

i,:mr:ur'.ia nitrogen
. (N ppm)s
Fitrite nitrogen
! (W ppm)s
]
yitrate nitrogen
i (n pi:-m]t
Erloride

(C1 ppm)t

gulph&te

i (80 t

+ (50, ppm)
jron

| (total ppm):
Hanganese

| (total ppm)s
Total hardneas
i (ﬂaﬂf}ﬁ ppm) ¢

Ev;ﬁform groupt

quiﬂu&l shlorine
L1 ppm):

¥3hﬂingﬁt

Raw water
from Bandjir
canal
March 11,

fine

153

gl rain with
thunder
il

31°C

25,0

80

35

little muddy odor
6.9
2h

O

traces

very elight

tracea

0.2

28.0

* Contaminated.

# Prechlorination
is needed,

|
i

Treated water
by high rate

sedimentation
March 11, '63
fine

fine and ocoasion fine and oveadsion=

81 rain with
thunder

31%

26.5°C

noOTmal

6.5
20

N

{races

traces

very alight

8.0

very slight

0.03

* Turbidity muat
be lowered.

Taps in former
Apian game
champion lodging

T 163

fine and occasion-
al rain with
thunder

March

fine

very slight

6,0

very slight

0.05 H

31.5

Lraces

i J
|
|
|
|

Tapz in hydrant
near Wismer
hotel

March 12, 163

fine

fine

30,0

26.0%

normal
6.4
22

A
wn

traces

5.0

very slight

0.02

o *

27 .0

* Preatment was found to be

insufficient,

¥ Poat chlorination and pH control

mz=t he intensified.
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1.3.3. Existing wells

tur water cxamination alao included five shallow wells and three
deep wells in the City., The results of the examinations are specified in
the following table,

With such limited data, it is very difficult to form a sound
judgment on the all wells in the City. But so far as the eight wells are
concerned, threec out of the eight wells contained manganese. Tf such
water is used as raw water and treated by chlorination, it will invariably
be attended by a trouble of "black water".

No pollution was obaerved in the deep wells but there were some
disqualified shallow wells which were considered most likely to menace
the public health,

Generally speaking from the existing wells of the city, we
cannot expect to obtain water in large quantity to cover the demand of a

large population.

R
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2. 5tudy of basic data for future planning

2.1. Climete condition

The Ialend of Java is situated at Lat. 7° 8 and has weather
conditions peculiar to the tropios. There is almost no variation in
temperature throughout the year and it has a great deal of Tain. These
weather conditions help the growih of vegetation, Djakarta city lies at
the northwest coast of the Island of Java and is the capital of the
Republic -of Indenesia, The average temperature is 26° - 27° ¢. The
summer season covera the months of April to Qctober and is aleo called
dry season with almost no rainfall. As indicated in the table of rain-
fall, the annual amount reaches about 2,000 mm, most of which is concen-
trated in the period from November to March. This period is called the
rainy or wet season, They usuﬁlly have raln of & sgquall type but almost
no rains lasting a long time in this seaaon,

In the dry sesson, they usually have bright sun and dry days,
small rivers often dry up, The surface of the land is often cracked.
Vegetables and grasses happen to be blighted sometimes,

The average annual rainfall in the plaina of the northern
goast of West Java is about 2,000 mm, while the rainfall in the hilly or
mountainous districts in the south ranges from 2,000 mm to 4,000 mm, &

comparatively large amount to develop the water sources.
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Average RKainfall Records

(Based on Verhandelingen No.37)

YTears 1864 193] 1508 1858 1909 1917T 1896
-1941 -1941 -1%41 -1941 -1941 -1941 ~-1341
District Djakarta Kebajoran lMendaling Pasir Bogor Djatiluhul Davangden
Salan
Elevation Tm 25 m 310 m Q42 m 280 m 265 m 515 m
Jan, %00mm 285mm 38%mm 369mm  322mm 327 mm 309mm
Peb, 299 225 375 303 1529 45 507
March 210 224 420 331 372 368 348
April 147 130 433 321 546 314 513
May 113 162 288 216 237 231 238
June g6 120 168 155 134 139 146
July 63 G0 109 Be 96 T9 102
Aug. 42 4% 116 g8 107 E4 92
Sep, 66 T3 150 59 127 53 106
Dot, 111 94 310 227 259 190 270
Hov. 142 189 459 355 363 313 51
Dec, 204 2z2e 436 399 231 335 331

Total 1,793mm 1,887mm 3,653mm 2,92%9mm 3,045mm 2,756mm 2,983mm

2.2. Hiver conditions

(A) The object of the surveys was to ascertain the discharge and
various conditions of rivers as water sources for the Djekarta water supply
extension plan. 3electing the folleowing seven rivers and canals regarded
worthy of utilizing as water source from among those flowing around the

City, their water quantity and quality as well as their surroundings werse

gtudied,
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Discharge of Rivers and Canals

(According to the report by Djskarta City)

Names of Rivers/Canals Discharge (cubic meters/scc)
Maximam Mind mum

(1) Tjisadane River 1,600 20

(2) Tiiliwng River 250 £.5

(3) Tiiliwng - Bandjir Canal 250 4

(4) Grogol Canal a0 1.5

(5) Sunter River 120 2.8

(6) Tjideng River 40 0

(7) Krukut River 100 0

* Remarkst Detailed records and averasge discharge of each river
and canal are now under survey by Indonesian Authorities.
£11 of these rivers and canals receive their water from the

water source of the Pangrange mountain chein about 60 km south of +he
city. The river making rapid streams in the mountains and velleys nesr
Bogor, is almost clear. Bul as the river reaches the open field, it
immediately begin to flow in slow and meandering streams and to make
awampy grounde here and there, AL the same time the reddish brown soil
of volcanic ssh strata becomes mixed in the river, the color of which
then changes into yellowish brown,

Waterworke for fleood control and irrigation have been considered
by the Dutch government. Consequently, many channels and canals for
drainage and irrigation can be seen in the city and its vicinities, The
water in these canals and channels is also yellowish brown in color and
is being used lor "MANDY". The canals and channels are extremsly polluted
with waste water, domeatic refuse, and marbage which are thrown Ty

thoughtless people,




(B) Water quality

The water sources in Djakarta City include springs in the
Togor area and surface water in the Bandjir Canal, The ground water
around the Dogor aree which is considersd to be free from pollution, is
the best source of raw water for waterworks. But its discharge is not
enough to cover the demand of such a big vity as Djakarta. This situation
compels the utilization of the surface water of rivers in addition,

The main source for the waterworks of the City is now the
Bandjir Canal, Its capacity can practically meet the present demand of
citizens, though not adeguately. Eut from the point of environment it is
feared that the water is exposed to rather high contaminations.

Tt is recommended, from the point of public health, water from
the down stream of such rivers should absolutely not be used as the
source ol waterworks.

The following 5 sites were selectod as possible new waler
gources. It is recommendsd that the site having the besi water both in
gquality end quantity should be selected,

Tangerang canal

Downstream of the Tjisadane

Townstream of the Sunter

Upstream of the Tjisadane, near Gobang
Djatiluhur canal, now under construction

With regard to the water quality of existing ard preposed
spurces, the results of our examinations are indicated in the following
tables,

Judging from all ihe data so lar stated, it can be concluded
the water near Cobang up the 1jisadanc River is the beat source of raw

water for walerworks among the sugprested live sources.
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Following is the test result on water guality of selected water
sources, Dut as stated before, our sxamination waa conducted on the spot
with portable simple apparatuses znd the following resull may nol be used

as quite final sccordingly.
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Forecasting population and proposed population to be supplied with
water

[
-
ek

(a) TForecasting population

The total areca of Djakarta Reya emounts to 53,000 hecteres and
the population in the area is azpprox, three millions in all, The houses
of citizens are concentrated in the central part of the ares conasisting
of three districts, Djakarta, Kebajoran ard Tandjung Priuk covering about
20,000 hectares,

The density of population in the area is about 150 psrsona per
hectare showing & considerably high density. Consequently, increased
population in the future is assumed to be concentrated mainly in the
suburba arcund the by-passece.

The statistical information on the population in the past was
found very difficult to obtain because of deficiency in vital statistics
and census returns, DJut zccording to the City authorities the population
in the City in 1918 and 1935 was approx, 200,000 and 450,000 respectively.
In 1941 it went up to approx., 600,00C and at the end of war in 1945 it
jumped up to approx. 1,600,000, With a remarkable increase cversince,
the population as of the end of 1962 reached approx. 3,000,000,

Such increase in the population may be attributed toc the masaive
migration of country people to the city in the early atage of the Inde-
pendence and to the concentrated supply of American relief goods into the
town,

It can readily be imagined the cityward tendency of the popu-
lation will be strengthened further more. The City authorities are mapp-

ing out the future porulation in 1975 as approx. 4,000,000,
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Tn our plan, We estimated future population as followsa:

Years Total population
1962 3,000,000
1970 3,600,000
1975 4,000,000
1985 44 T50,000
1995 5,500,000

(b) Proposed populalion to be supplied with water

The present water supply area of the city includes the three
districts of Djakarta, Kebajoran and Tandjong Priuk constituting its
central parts. According to a rough estimate by the eity authorities
the pervasion rate of water supply in the area is atill very low,

The population directly supplied through waterworks is approx,
one million or only about one-third of the whole population and those
indirectly supplied by means of hydrenta or public utilities are approx.
8 half millien. Though both be added the population supplied is anly
fifty percent of the total.

Such low rate of pervasion may have been caused by long es-
tablished religious customs such as bathing in the rivers and by the
poor economic conditiona of citizens, but it is mainly duc to a very low
capacity of the existing city waterworks,

The primary target of waterworks facilities should be to make
a complete distribution to all eitizens, but the planned rate of per-
vasion in water supplying is 90 to 95 percent in Japan.

In this extension plan we have schemed the present pervation
rate, fifty percent will be raised up step by step and will reach G0
percent by ihe tsrget ycar, 1975. The targel of pervasion rate by years

and population supplied is as followst

o v




fopulation to be water supplied

Target Total Pervaaion by Ty

Years Population Rate rrivate~-tap common-tap Total
1962 3,000,000 50 4 1,000,000 500,000  1,500,C00
1970 %4600, 000 70 % 1,800,000 700,000 2,500,000
1975 4,000,000 a0 4 2,100,000 500,000 3,600,000
1995 5,500,000 G0 % 14 500,000 500,006 5,000,000

2.4, Water conoumption and delivery quantity per capila per day

() Water consumption per capite per day in cities differs consider-
ably accordingz o the climate, mannere and living customs as well as the
standard of cultural life there, It also changes to a great extent hy
the season and bty the hour.

It iz an oxdinary practicc that the consumption per capite pux
day is usually dccided referring to the azxamplea of other cities havings
aimilar features and ecconomical development as well as the actual weter
supplying result in the pant year-s.

The following table shows the actusl water supply result snd

proposed oupplying quantity in the citieo of Japan and Far East Asgia.

Mazimom consumption in several cities Dats in 1960

Maximum consumpticn per

City Name Water Served Fopulation capita/iday

past rosult proposod
Tokya T Q00,000 371 Litres 500 Idtreo
Nanka 3,000,000 476 ¢ 597 ¢
¥obe 1,020,000 410 v 500 0
¥okohama 1,080,003 462 "t and i
Manila HO0 i
Bangskok 500 "




The number of present water consumers in Djakarta eity including
those people supplied by hydrants and public utilities is reported to be
approx. 1,500,000 and the maximum water consumption ver day is approx.
150,000 cubic meters,

Such data say the meximum consumption per capita per day may
be approx, 100 litres. 4s to the existing hydrants and public utilitieas,
one stand of them is supplying water for approx. 1,000 persons end the
water is being carried and sold in buckets, It may be imagined that the
consumption through hydrants and public utilities is being placed under
an inevitable reatriction and is very small in quantity accorlingly.

In the future, those hydrants and public utilities which are
not perfectly sanitary and efficient, should be removed and demolished.
The common taps, in their places, should be installed in many districts
vves S0 88 to supply water to the citizens in sufficient quantity,
However, cven these common taps should gradually be reduced with improve-
ments in their livipg standerds, and the people will be able to buy water
through a service pipe in each house when the proposed projects are
completed,

Considering above situations, the water consumplion per capita

per day has been cotimated as followss

Proposed maximum consumplion

Years bupplied by privats taps guppliced by comnon taps
1962 100" - 1itres/cepita/day
1970 150 W 50 litres/capita/day
1975 250 " 60 "
1995 350 . 100 "




It can be estimated that the average daily supply in a year
amounts to eighty-five percent of the daily maximum supply.

There is considerable variation in hourly maximum supply in
a day. In Japan, the ratio of hourly maximum supply to daily maximum
supply is about 130 % in larger cities and about 150 % in small cities,

In our plan, the hourly maximum supply has been propcesed to
be 30 % over the deily maximum supply according to the data in Japan,
beocause of no reliable statistics in Djakarta city.

(b) Daily maximum supply quantity
Based on the above maximum supply per capita per day, the daily

maximum supply quantity has been proposed as followst

Froposed daily maximum supply guantity

Target Supplied | Supply Quantity Maximum Supply Quantity

years population (capita/day/litre)| cubic m/day | cubic m/sec
1,000,000
at (private tap)
present 500,000 ) 100 150,000 1.m
(common tap)
1,800,000
(private tap) 150 3
(common tap) %
3,100,000 e
(private tap) e 3
L L T
1975 500,000 25 220 795,000 | 9.2
(common tap)
4,500,000 -
(private tap) 350 g
(common tap) i

B




fAhove maximum supply quantity includes water for all uses, such
as domeatic, commercial, governmental, fire fishting, industrial, harbor
and algo includes the leakagea in the pipe lines.

The river surface water, which is the main source of water
supply in Djakarta city, has & high turbidity all the year round. There-
fore, it must be eatimated that & comparatively large amount of water is
required in the process of water purification, In our intake plan, the
quantity of water intake is planned to be 10 % over the water supply
guantity.

Qur proposed supply plan by years is ag followst

Fropoged supply quantity

Units cubic m/sec

Water supply quantity
Target Water By existing | By proposed plant Total-_
yoars demand | plant without 1st. 2nd, ard.,
Bogor Syatem stage gtaze stage
1963 1.8 1.8 1.8
1970 31‘5 113 llT 515
1975 9.2 1.8 A 5ef 9.2
1995 18571 1B 1.7 54T 9.5 18.7
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3, Outline of proposecd project

2.1. Construction achedule

As stated above, the water demand in the city is largely ex-
ceeding present water supply quantily. But the causes of water shortage
include mainly demages and troubles in the existing water facilities.
Therefore, an urgent project for repairing and improving the existing
feecilities in needed as the first gtep., We named thia project "URGENT
PLAN'",

In perallel with the above plan, the so-called "FIRST STAGE
FLAN" --- with 1.7 cubic meters/second water supply scheme - - - has been
proposed, And next, following the "FIRST STAGE PLAN", 5.7 cubic mﬁtﬁrsf
gecond water supply eschemec has been proposed as the so-called "3ECOND
STACE PLAWM,

In our "FIRST" and "SECOND" stage plans, the raw water has been
planned to be drawn from Djatiluhul water canal. In view of the rapid
increase of water consumption in the city, it is considered to be most
appropriate to carry out these two projects together at the same Lime.
But we divided them in two stages due to the funds for oconstruction.

To meet & greater demand of water for Djakarta Raya after 30
years, the so-called "THIRD STACE PLAN" - - - 9.5 cubic meters/second
water supply scheme - - - has heen proposed, In our plen, the multiple
purposc dam which may be used for water supply, irrigation, floed control
and power generation ... etc., has heen plammed to be conatructed in
Tjisadane near Cobang at the west side of Bogor city.

It i= to be noted, that if funda permit; it would be most
advantageous %o carry out the "THIRD PLAN" in precedence of other two

plans, from the point of maintenance cosl end management of waterworks.

B T




Construction Schedule of Proposed FProject

Proposed
Conatruc- Froposed Total
Target tion Water Supply Water Supply
Project Name Year Schedule FPopulation guanti ty
URGENT PLAN 1963  1963-1964 1,500,000 1.8 eubic m/sec

FIRST STAGE PLAN 1970 1964-1965 2,500,000 3.5 "
SECOWD STAGE PLAN 1975 1968-1970 3,600,000 9,7 "

THIKD STAGE FLAW 1995 1975-1975 5,000,000 18.7 "

3.2, TUrgent plan

Jince the existing inatallations were constructed with s great
amount of cost and lahbor, it is most desirable to make repairs completely
and to operate under perfeoct management. Neceasary expenaea for these
works must be conmidered as inevitable., Also it is hoped these plan will
be started at once and be accomplished in a short time ... within one
year &t the longest,

As the head loss at the end of the water trunk line is about
30 metera by the results of hydraulic account from the Hardy-Cross Method
using electronic automatic computer, and the lift of the distributing
runp is 42 metera, the hydraulic head is only 10 metera or more. Accord-
ingly almost no water can Tun out of the service pipss with 1" and 2"
diameter off from the trunk lire, To raise up the decreased capacity of
the exiatingz treatment and distributing facilities and to solve the
shortage of water supply, the following repairs is to be proposcd. TIn
this way the water head at the end of servies pipelines can bhe expected
to be maintained at 20 m - 25 m.

Beensgary repaira and improvements lor Pedjompongan treatment

plant end other facilities are asz followas




A. Repaire of Pedjomponzan treatment plant

(1) Intske facilitieat:

Repaira of elarifiers 2 sets

Replacement of intake pumps 2 atands
(2) Treatment taciliticss

Replacement of the filter sands and gravels 48 basins

lepeira of back washing equipment 1 eet
(3) Distributing facilitiess

Heplecement of distributing pumps 2 stands

Repairs of pumping wells 1 sat

(4) Repaire and new installation of various gauges:
B. Wew laying of city diatribution pipes
Total lenzth: approx, 60,000 meters
Dismeter of pipes: 600 mm to 100 mm
C. Recleaning and repairs of existing pipes
D, New inatallation of water meters for conaumera

approx. 100,000 houses

3.3. First stage plan
A, Deciasion of watar source

The water supply arca under the first estage plan covers the
city districts, the outskirts of Djaskarta by-pass and part of the satel-
1 lite. The population to be supplied will be 2,500,000 and the required
water consumption is eatimated to be 3.5 cubic m. per seo. Since 1.8
cubic mfaec can be covered by the existing sources, 1.7 cubic m/sec should
be supplied under thia plan., The rivers and canals running through the
! city are considered most convenient from the point of thedir distance.

Put as already pointed cut the quality in these rivers and canals is not




only very inferior but its quantiiy in dry season is reduced to a very
small, ©On the other hand the construntion of the Djatiluhur dam project
hea been. started from 1953 at a site about 200 km east of Djakarta city.
hfter ite completion, water will not only be supplied to farming lands
for irrigation but also 11.0 cubic m/secund will be delivered at least
to Djakartsa City. Since the congtruction of the water way from the
praposed dam will be completed in 1965, it is believed it is most ap-
propriate to draw these water at a sites near Galur for the first stage
plan,

Gelur is located nearly outside of the city and is hizher than
the city elevation. Therefors, the water through Djatiluhur canal is
almost free from pollution by oitizens, Furthermors, there can be much
advantages in delivering operation owing to the difference of ground
height.

In the event of delayed progresa of the Djatilubur project in
construction schedule, water must be taken through a temporary canal from
the Bekasi and the Sunter rivers. FEven after completion of the Djatilubur
dam, in case of troubles aor accidents in its operation, water must be alsc
taken from the same rivers. The output of the water in the seccond stage
plan is 5.7 cubic m per sec, When this amounl is added to the proposed
output in the first stage plen, it will be 7.4 ecubic mfaec. A= stated
above, water amounting 11.0 cubic m/sec from Djatiluhur system can easily
gover the reguired gquantity for those two stage plans,

E. Summary of proposed facilities

Intake dam and water channel 1

Grit chamber 1 basin
Intake pumps 4 atands
Raw water main 200 m

L.




Ieceiving well 1 basin
High rete sedimentation hasine

unit capaecity: 45,000 cubic mjDay 4 basineg
Rapid sand filters

unit capacityr 15,000 cubic m/Dey 12 basins

Wash water tank

capacityt 1,200 cubic m 1
Chemical feeders 1 sew
Clear water heservoirse

capacity 15,000 cubic m 2
Tigtirituting pumps 4 stands
Electirio generator 1l stand
Main control building i &

City distributicn pipss
Dia. 900 pm to 100 mn Total 1,000,000 m
length

3.4, Second stage plan

The second stage plan is & project to be completed in 1975 for
the purpose of supplying water to a population of 3,500,000 in the district
of Djakarta Haya. The intake to be incressed by this project is 6.2 cubic
meters per sec, Raw water for this project will be intaken from the
Djatiluhur canal, the same as the firat atege plan,

Summary of proposad facilities

Grit chenber

unit capscity: 1,200 cubic n 3 basins
Raw water main 1,200 m
Recoiving wells % basins

v B F
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High rate sedimentation basine

unit capacityr 45,000 cubic m/Day 12 basing
Rapid sand filters

unit capacity: 15,000 cubic m/Day 56 basins
Wash water tank

capacity: 1; 200 oo, 1
Chemical feedears 1l set

Clear water reservolirs

capacitys 15,000 cubie m. f hasins
Distribution pumps 10 atands
Electric power gencrator 3 Btands
Main control building 1 building

City distributing pipee

Dia. 1,350 mm to 100 mm length 880,000 m

3.95. Third stage plan
4. TDeeipion of water source

The required intake for the third stage plan is 10.4 cubiec
meters per sec. The water of the Sunter, Tjiliwng, Krukut and Tjisadanes
rivers running through the city and its outskirts is nol conaidered for
the water sources of this plan from the point of their flow quantity and
guality, judging from the resulte of our survey and the data eubmitted
by the city waterworks and the irrigation dept. of the Government.

After the considerstion of the circumstances, Lhe int&ke'plan
from the up-stream of the Tjisadane river, by constructing dam and reser-
voir, has been propossd. The calchment area of the Tjisadane river is
ahoult B840 sguare kilo meters and the yearly rainfall in the upstrcam arca

reaches about 4,000 mm, However, a great amount of such weter is now
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used only lor irrigation in the fields and no excess water can be used
for city water supply at the present time. The construction of the dam
end reservoir should be contemplated to store flood outflow in the rainy
scason and to supply the required amount in the dry season., The dam is
planned to be constructed at the site near the conflusence of the Tjisadane
end the Tjianten where the water level of the river bed is El. 100 meters.
Then, the water can be delivered to the city by natural flow, with no
fear of water supply suspension by the stoppage of electric current,
B. Summary of proposed dam and reservoir
(1) Stream flow of Tjisadane river above dam aite.
Catehment 8ref ....c.oesscsnseesss 840 Bgquare kilometers

Yearly average rainfall .s.eeeseee 4,280 mm
(Year 1919 - 1941)

bverage daily flow at dam site .. 82,3 cubiec mfscc

Yearly average amount of flow ... 2,600,000,000 cubic m.
(2) TProposed reservoir

High water level ..iisssssssessss Bl, 150 meters

Low water level L..issssvssssssns DBl, 135 metera

Bffechive daeplll™ ihiseriseresnnss Lo M,

Total storage capacity .s..icvea.. 300,000,000 cubic m,

Effective storage capacity ...... 220,000,000 cubic m,

Hegervolr ared ..issessisiesssswss 21 BQuare kilometere
(3) FProposed dam

Slte  iicisianesasiiserisenissers  near Gobang

PR - ahrsirressnve e emen s vnnas  BAThEIL] dan

415 11 R B e ST e e LT L L

Crast 1ength waovessoneessierenser  Lyood s

Elevation of aom 0P vcissrsvsss Ble 155.m.
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(4) Proposed electric generating plant

TOTEINE swsssnsswsannaans VOroioal oaplan
Maximum capacity 26,000 kw,

Generator. ....sreseeerese Bnclosed, verticsl shaft
Maximwn capacity 29,000 lw.

C. Summary of proposed intake, treatment, distributing facilities

Intelke canal ' ,,.eossees0ee LeNgth 500 m,

Intake foMEY  icassrsaaees L

Treatment plant ......... Capacity 9.5 cubic m./sec
receiving well, sedimentation,
rapid sand filters,; chemical
feeders

Raw water main ....:.s».. Jlength 1,300 m

Clear water reservoir ... capacity 200,000 esubic m,

City distribution pipes .. approx. 1,200,000 meters

I. A brief observation on an intake plan from the canal near
Paaing

Durdng our stay in the city, we were told about an ides to
intake water for citly waterworks from the canal near Pesing by cne of
the city engineers. Iy our brief observation on the matter, the idea is
not considered as appropriate for the future project because of the
following several reagona,

(1) Comparison in initial construction costs between Pesing plan
and our thixrd stage plant

Peaing Plan Cobang Plan

Items of expenses (Us§) (US$)
* Tam construction sama with same with
Cobang plan Peaing plaen

* Zater main required
length

Peging plan 5 Km

) 2,900,000 22,000,000
Gohang plan 40 Km

e
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(2)

(3)

(4)

Fesing Plan Gobang Flan
Items of expunses (U3$) (Us$)

¥ Tntake pumps 550,000 none

required only in
Pesing plan

* Special expenses for con- B, 500, 000 none
atruction of treatment
plant owing to the swampy
Fround

* Special earth work expenses 11,100,000 none
for construction of
treatment plant

¥ Distribvution pumps 2,000,000 none

(Total)r 24,850,000 22,000,000

In our GCobang Flan, to construct a water treatment plant near
(Gobang, water is planned to be distributed by grevity low and
no electrioity expenses for distribution are required.
Congequently, maintenance coat will be far less than that of
the Pesing Flan and alsoc troubles caused by suspension of
electric services will not oceur in our Gobang Flan,

Ag to the gquality of water, that taken in at Gobang is much
better in quality than that of Pesing, Consequently, the
chemioal expenses necessary in water treatment process will

be far less than thet of Pesing.

In our Gobang Flan, wabter can also be supplied to the proposed

cities from the main pipe lines between Cobang and Djakarta.




4. Cost estimates for proposed project

(a)

(B)

(c)

ing lebor

The following chart showe the roughly estimated construction
cost of each plan on the preceeding pages, The estimates are
purely calculated cost in relation to the master planning of
gur surveys, A more accurate eatimate cannct be given till
a detail design and caleulation is made in the future. We,
therefore, camnmot be fully responsible for the figures in
these estimates and request the readers to consider them only
as a reference,
"Cost for foreign commodity" is the cost of machineries, pipes,
pumps, valves, ,.. ete, Lo be imported, in addition to the
necessary enginecring services for detall designing and con-
gtruction supervising. The above does not include the import
duty in Indonesia and all other landing expensee after C.I.F.
Tjakartsa,
"Cost for local fund" iz the amount required in Djekarta for
the Followingt

Coat of local labor,

Cost of locally purchased materials,

Cost of local transporiation and storage,

Coat of local contingency,
As stated above in (A), all costs are rough estimates but the
figures for the local fund expenses were especially difficult
to estimate because of the followlng rcasonsj

¥ Big fluctuation in actual foreign exchange rate,

* Unstableness in local material and labor cost.
Therefore, we liral caleculated the conatruction cost, includ-

cost for erection and required material coat for construction,

w BEoa




in Japan in U.S5. Dollar, Then we compared material cost, working
efficiency, end wages of the laborers in Djakarta and in Japan to arrive

at the assumed figurea,

Cost estimate for proposed project

Units US§ 1,000

{Lucal
(Projeet name) (Cost for foreign commodity) _fund) (Total)
First Second Third
year year vyear Total
1, TUrzent plan
(a) Improvement of 240 - - 240 40 280
existing plant
at Ped jompongan
(b) Extension pipe 920 - - 2320 300 1,220
net
(c) Repair & reclean- 820 - - 280 50 33(
ing of pipes
(d) Water meter - = 1,210 1,210 120 1,330
(e) Consultant fee 80 - - 80 60 140
Total of (1) 1,520 - 1,210 2,730 570 3,300

2. First stage plan
A. TFirset step projectt

(2) Intake, treat- - 2,750 = 2,750 1,980 4,730
ment, distribut-
ing system at

Calur
(b} Pipe net - 4,870 - 4,870 1,980 6,850
(e¢) Consultant fee 860 - - 860 370 1,230
Total of (A) 860 7,620 - 8,480 4,330 12,810

I, G&Second step projecti

(2) Pipe net - - 4,460 4,460 1,760 6,220
(b) Water meter - - 1,140 1,140 110 1,250
Total of (EB) - - 5,600 5,600 1,870 7,470




i 3,

|-
A

b=

Second Stage Plan

(e)
(b)
(e)

(d)

Intake, Purification
service Reservoir

Fipe HNets
878,000 n length

Water Meters
1%0,000 Tea

Consultant Fees

Total of 3,

Third Stage Flan

(a)

(b)

(e)

()
(e)

Water Heservoira, Dam,
Penstock, Turbine Pumpa,
Generators

Intake, Purification Plant,
Pumping Station

Diatribution Facilities
Fipes, Heservoirs

Water Meters 140,000 Pcs
Consultant Fees

Totsl of 4,

9,350

9,670

1,600

1,300

21,920

13,330

19,440

32,080

1,530
6,400

12,7680

(Units US$ 1,000)

6,230

3,210

120

10,120

18,170

6,060

12,120

130

57,280

153580

12,880

1,720

1,860

32,040

31,500

26,300

44,200

1,660
6,400

110,060

* Remarkss (a) All above costa should be subject to market
fluctuations in material pricea and foreign

exchange rate.

(b} Tmport duty in Djakarta is not included in

ebove coata,
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5. Manarement and administration of waterworks

The purpose of water service is "to supply plenty of clean
water with moderate price to improve the public hszlth and living con-

ditiona" and the management and administration must be carried on upon

this principle.

L

=

It is mnecessary, in this connection, the water supply system

from the source to the consumer should be both sanitary and efficient,

i nagds

Therefore, edministrators of waterworka must always try to make a

=

e

thorough administration over all installatione and should have full

- TE

knowledge of the ectual status of management, The knowledge of adminis-
trators should cover the extension project of worlk, management of
purification plants, quantity of water consumed by houses, water pressurs,

quality of water, collection of water fees, etc. They should form the

persons angaged in business into a smooth and efficient organization.

2 In order to perform A most sound maintenance of installations,
it is advisable to establish & self-supporting accounting system so that
the required expenses for works may not be effected by general financial
conditions,

With regard to the wator rate and fees, ite rate and collection
method may differ according to the social and economical situations of
countries but it is most deairable to furnish water meter to all consumer
for securing a right and proper collection of fees and reliable informaticn

on the aectual operetins stetus of waterworks facilitiss,

It is also eszsential that a minimum necessary number of skilled
employees should he secured for proper operation of the water services,
The number may differ according to the scale of the waterworks and the

organization, In Japan, it is figured that one person is required to

evary 1,000 - 1,500 persona of the population served. 7Tt was found that

&kl =
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the number of persons employed in the existing waterworks of Djakarta City
is rather small.

In conclusion, the management and administration of watecrworks
should be made along the following lines:

(2) An sccounting system including self-supporting system should
be eatablished so thet necessary expenses may be disbursed
when needed,

(b) Water rates should be decided to promote a sound management of
the waterworks,

(e) The minimum necessary number of skilled cmployecs should be
gecured by all means.

(d) All installations and gsuges should always be maintained in

perfect condition,

L 42 =
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Conclusion

Thig report includes the results of investigation made by our
Team in Djakarta City during a period of 25 daysa,

The present water consumption of the city amcunte to only about
150,000 cubic m per day and the citizens now reaching about 3,000,000 are
seriously suffering from the shortage of water., For securing the dignity
of a large capital and international city, it is considered to bc of a
great importance for Djakarta City to work out & specdy solusion to the
matter, In addition, & large increase in the population of the City is
reguiring more guantity of water in their consumption,

The project contained in this report has been drawn ocut as a
basic principle for constructing new and complete waterworks for the
City of Djakarta in consideration of their presenl status and future
development,

Two ideas has been proposed in this plant one is an urgent
plan for increasing the efficiency of the existing facilities and the
other is an extension plan of the waterworks to meat a poasible increase
in the future water demand with a long term yearly construction plan.
The populaticon and water consumption in the future will fluctuate to &
great extent according to social conditions and it is Lherefore not an
casy task to make a correct estimation. But based upon the data so far
collected by us and from the examples of several other countries, wWe
have formed our report as shown.

The summation of the proposed plans is as follows:

{l) Urgent plan: For the purpose of operating existing Pedjompongan
gystem at its capacity of 1.8 cubic m per sec., all dctccts
in its fasilities should be repaired urgently and at the same

time additional distribution pipes should be laid for sufficient

.
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supply to 1,500,000 citizens, PFurther, water meter should be
installed to all houses to record water consumption.

(2) First stage plant Tixing a goal of increased population supplied

with water in 1970 at 2,500,000, additional 1.7 cubic m/sec will be
produced and delivered to the citizens, constructing new water
treatment plant at Galur and laying new water distribuling

pipes in the City. This plan should be completed by 1965,

(3) BSecond stage plan: The goal of this project is a sufficient water

supply for 3,600,000 citizens in 1975. The construction work
has the same feature as that of the first stage project but isa
separated from each other in view of working expenses and time,
The planned supply area includes all of Djekarta City and an
additional 5.7 cubic m/sec, is to he provided. The plan should
be complated by 1970.

(4) Third stage plant This project has been planned to cope with the

time when the population recaches 5,000,000 or when a great
shortage arises in the estimated water supply stated previous
pages. The target of the project is to build a multi-purpose
dam near Gobang up the Tjisadane for irrigation, power
generation, flood control and water distribution and especially
to deliver water to the City by gravity flow through the
proposed main pipes with about 40 kilo meters in length.

In addition to the comatruction of the dam, a
e¢lectric power plant and water treatmenl plant, water deliver-
ing pipee will be laid, Pert of the work should be finished
not later than 1975 to let water run through the pipes and the

whole project should bhe completed by 1988.

7 v,
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On the other hand, & number of defects were found in the exist-

ing facilities, in the management and organizetion of the waterworks.
Damages and troubles in machinery and gauge, defects in operation,
shortage of working fund and imperfect administrative organizatlion,
stend in the way of an efficient management of the waterworks. Unless
4 necessary improvement is made in these lines as soon as possible, it
is feared that even the extension work in the future may share Lhe same
fate.

In conelusion, it ia our sincere hope that Djakarta City will
eliminate its water shortage as soon as possible and operate a smooth
and efficient waterworks in the future. We shall be very happy if the
basic idee in our report is utilized as = guide for one of the most

important developments in the City.
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Organization of the surfey team

The survey team was composed of the following members,

Chief

Member

Membar

Member

Member

Membear

Hiromu Tanabe

Doctor of Engineering

President, Japan Sanitary Engineering Consultants,
Co.s Ltd.

Akira Takamateu
Chief of Programming Scetion, Development Survey Division,
Overaseas Technical Cooperation Agency of Japan

Mapakazu Aoyama
Fegistered Consul ting Engineer
Japan Sanitary Engineering Consultants, Co., Ltd.

Masami Tichida

IMegistered Consulting lngineer

Pharmaceutist, Japan Sanitary Engineering Consultants,
Co., Litd,

Shigeki Naka jima
Registered Consulting Enginesr
Japan Sanitary Engineering Consultants, Co., Lid.

Sadakatsu Tazawa

Civil Engineer, Japan Sanitary Fngineering Consultanis,
GO. N L'tﬂ .
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