Natural Conditions

2.1 Physlopraphy

+

In conducting the water resources review of Jakarta Metropelis, 1t was
necessary to conslder areas beyond the city boundary, because Jakarta

urban watev sources are mainly coming from Jatiluhur reservoirs on the
Citarum River, about 65 km southeast of the Metropolis in distrance,
together with other local rivers. Therefore, the study area for the

water resources evaluation was extended beyond the city boundary, including
the whole of the Jabotabek and the Citarum River Basin as shown im

Fig. 2.1,

The Jabotabek region occupies an area of some 5,500 km2. According to
the estimates by JMDP (1980} thé area of agricultural land and_the
undeveloped arca in the region are 3,950 km2 and 1,000 km2, respectively,

and urban, suburban and villages cover 550 km? in expanse.

The urban and suburban area will be expanded acquiring at least additional
500 km2 from agricultural land by the end of this century. fThe catchment
area of the Citarum River at Jatiluhur damsite occupies 4,450 km2 including

Bandung area.

In topographic features the whole region is divided into the three regions

as shown in Fig. 2.1.

(1) Jakarta coastal flat plain area
(2) Bogor hilly slope area

(3) Southern mountains area

Jakarta is located on the coastal deltaic plain 6f 0w to 50 m above

sea level. The ccastal lowlands stretching along the coast are 5 to 10 km
in width and no more than 10 m in elevation. This area is practically
flat and often swampy. Topographic gradients rarely exceeds 1,0 m/kn.
This plain slopes up from the sea of Ja§a towards the southerm inland

mount ains.,

The transiticnal billy area of piedwont zone lies between the southern
mountains and coastal plain, im a narrow belt rvanging from 100 m to 400 m

in elevation. Volcanic materials are making up he slopes of Bogor,

M2-b-4
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Southern mountainag are make up of volcanocs, more than 1,000 m bigh
ahove sea lovel, extending inland for approximately 50 km. The slopes are
steep fneluding the particularly precipitous zone of Mt. Pangrango (3,019 m).

2»2 C‘imﬁle

Jakarta and aurvounding areas beolong to the tropical‘climate zone, typiéalg
in Rest Java, However, precipitation and temperature in this area varies
‘conaiderably in the North-South'dlrection due to topogfaphiCECOndit10ns,
'.which varies fvom the ceastal plaiu to the rugged mountainous zone in

ilhﬂ gouth, . Hatoorologieal chservations are available for JaKarta: ~and Bogor
‘as shown in Table 2,1 and general rainfall pattemn in the West Java is :

111ustrated in Hig. 2.2.

(1) Precipitation

Preeipitattph of tﬁp area.can be characterized by éignificant
seasonal variatien in eaéh year. Two seasons can be d15t1ngu1shed
the vainy seasen, which runs from Noveambter through May and
colucides with the north»wgat ronsoon, and dry season, which
runé.irom June through October and coincides with the south-
east monsoon, ' '
The region yeceives a considevable rainfall varying from

5,500 mn/year in the southexn mountains to 1 + 500 mmfyear in the
coastal plaia. The wet months are November to May when 0% of
the yearly_fainfall can be expected. From June to October,
precipitation is low with monthly rainfall below 100 min and
oftenn almost zevo. -Agcording to the statistics, mean annual
raiufalls at Jakarta and Bogor ave 1,868 ma and 3,816 mm,

respedtively.

The Citarum catchment is more or less sheltered against wonsoon
vinds from the east. Before the humid air messes can reach the
catchment, the air has to pass high:mﬂuntain ranges which cause
most of the humid atr to precipitate on the windward side of

M2-b-¢
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' ;tthQ ranges. Therefore, mean aanual rainfalls at Saguling,
Jatiluhur and Curug stations vecord 2,262 mm, 2,400 mm  and
2,432 mm, respectively.

{2) .Temperature

The mean monthly temperaturES as measured at two stations,
,are also shown 1n Table 2. 1 The temperature varies slightly
throughout the year ulth an average annual temperature of

27 l C at Jakarta and 25. 6°C at Bogor.

(3) Evaporation

-~ The monthly mean potential evaporation and precipitation of

-Jakarta and Bopor are as follows :

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Jakarta 390 .322 242 126 177 87 56 53 68 92 135 180 1,868
Bogor 460 447 1381 403 117 198 224 224 317 370 328 347 3,816

Potential Evaporation (mm) (Penman)

Jakarta 127 123 149 147 143 129 143 161 171 174 150 140 1,757 94.0%
Rogor 96 101 130 120 115 99 102 121 132 130 138 121 1,405 36.8%

The average annual pﬁtential evaporation and precipitation are
._nearly:eQUél in Jakarta, but the potentiél evaporation exceeds
-the.prééipitation during low rainfall months through April to
November except the rainy season. Comparing with Jakarta, the

pattern of Bogor is different with the annual potential

-evaporation accounting for oﬁly‘36.8% of annual precipitation.

_Meteqtdlogical conditions widely varies between Jakarta and

Bogor, according to the existing data such as temperature, relative
Humidity, sunshine, wind direction and velocity, as shown in

Table 2.1, The mean temperature of Jakarta is higher than Bogor,
ranging from 26.3°C to 27.8°C instead of that of Bogor which is
25.0°C to 26.2°C. Sunshine and Wind Velocity of Jakarta is also

‘M2-b-9



higher than Bogor. Otherwise, mean relative humidity'of Bogor

is higher than Jakarta. A large difference is in total rainfalls,

Bogor has heavy rainfalls in a year, réeaching more than twice

of those in Jakarta.

The area experiences mean wind velocities of 1.6 m/s in north-west
direction from December through Harch 1. 65 mfs in the easterly
direction from April through August and also, l. 65 m/s ia the

northerly direction from September through November.

M2-b-10



2.3 Hydrology

Hydrologic features related to the study of surface water sources for
Jakarta city are treated on the main factors, precipitation and river

system.:%

1) Precipitatlon

”The general characterlstics of prec1p1tatlon in the region are
described in the previous section of Cllmate (2 2) Yearly and

. monthly average pfecipltatlbn ‘'over the study area has been analysed,
’-based upon the observatlon records coVering the perlod of more than

‘J{IOO years from 1880 to 1981 kept by over 50 precipltatlon statlons,
5and the results are preqented in Flg. 2 3 (NEDECO 1983)

ivrThe average annual precipitatlon of the Jabotabek and the Citarum

| }catchment areas is considerably different frdm ‘axea Lo area. 1t is
_uless than 2 000 mmfyear along the northern coastal plain where
l?Jakarta 11es,‘wh11e the southern mountaln area ‘receives to one over

ﬁ{'h 000 mm/year;_ A speclally heavy ra1nfa11 OVer 5 000 mmlyear has
%;bEen encountered near Bogor.

Iﬂ;Table 2 2 sUmmarizes mean annual rainfalls in the catchment area

;evaluated by Thiessen aVerages. The ‘mean annual rainfalls in the

E‘:.Gitarum river basin at Saguling, Palumbon, Jatiluhur and Curug
Vfrangé from 2 315 mm to 4,833, On the other hand, those of the
:rlocal riVer basins of. Cibeet Clkarang, Bekasr at each weir ranges
from 3 283" mmlyear to 3, 660 mmlyear. 1n the Cisadane river basin
at Masing and Serpong, the mean “annual rainfalls are 4,100 mn

and 2 450 mm,‘respectively, as evaluated by Isohyetal estimpations.

M2-b=11
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2) River System

Fig.2.4 " 11lustrates the river system sexving for the water supply to
Jakarcta Metropolis, and the hydrologic data of those surrounding

Jabotabek area are presented in Table 2.Z.

The Citarum river is the biggest river in the West Java with a'catchment
area of 4,550 km? at Jatiluhur damsite and the‘average.annﬂal f10w of
about 517 billion m3 or 181 m3/3ec of average discharge. The leadaneé
river is another big viver within the region. The mean annual discharge
of the Cisddane viver is 97.9 m3{sec and its monthly minimum discharge
is 62.2 mzlsec at Serpong gauging station with 1,074 kn? catchﬁeht;' _
based on the data of Sogreah, 1979. Most of other local rivérs contri-
buting to the water suﬁbly, such as the Cibeét, the Cikataﬁg; the
Bekasi, the Ciliwung énd the Cidurian rivers, occur between these two

big rivers, flowing northward to the Java Sea.
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2.4 Geolopy

The geological conditions of the reviewed area of Jabotabek and the
Citarum river basins are illustrated in Fig. 2.5. The anclent rocks
of Oligo-Eocene sediments slightly crop out in the west of Bandung

assoclating with Miocene and Pliocene sediments, Alsi, faults and over-

thrust favlts areinbsérved gonerally fn NE-SW and NW-SE directiens.
Tertiary sediwents deposited in the marine conditions in the end of
Miocene, Plicocene and Quaternary are affected By an intrusive and

extyusive volcanic rocks associated with folds and faults.

Fig.lé.ﬁ is the generalized geological cross section of the avea based
on the “Geology of Indonesia by Van Bemmelen". The heavily folded .
mavine sediments of Oligocene éhale interbedded with sandstone angd
limestone., The overall thitkaness is assumed to-be around or over
‘1,000 m. Since volcanic phenomena started dutiﬁg Miocene;_vplcanics .
consist mainly of breccia and béséltic lava. Intrusive rocks of

gabgro and diorite also crop out in the area.

The Centeng foreation of lower Pliocene are coﬁposed.largélj of pumice
tuff and tuffaceous sandstoné interbedded with tuffaceoué élay of

about 700 m in thickness {(Van Bemmelen). Plio;PlistOcene volcaqic:
sediments consist of conglomerage, breccia, mud flows and volecanic

debris.

Jakarta is covered by thick Quaternary sedimeats, the thickness ranging
from 100 » to 300 m and the sediments of marine and continental. facies
have been altemated. Table 2.3 illustrates the stratigraphy of
Quaternary sedimeoats acvound Jakarta {(Soekardi, 1975).

In the southern mountains and piedimont area, volcanic materials .
consisting of breccia, tuff, lapilli tuff, volcanic lava and mdd flows
are prevalent, making up the slopes of the volcanic cones, 1In the
coastal flat plain, on the other hand, Alluvial deposits comﬁosed of
clay, sandy clay, silt, sands with coral or limestone fragments are

doainant. These materials are mostly of volcanic origin,

M2-b=-16
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. TABLE 2.3

STRATIGRAPRY OF JAXARTA: AND ADJACENT AREAS

GEOLOGIC AGE

THICKNESS
)

FACIES

- DISCRIPTION

QOUATERNARY

Holeocene

|20 - 50

Upper
Plistocene

Maxine

h”Gréy clay, blue, clay:sand or sands,

Sometime Coral Splinter are found or floral
£055i15 remaindér in it.

Continental

sandy clay, sand, gravel and sandstoneé.-
Yellow tuff clay or reddish brown.

12

Marine

solid clay, green; yeilbw to brownish.
Contain foraminifera fossils and ¢oral remainders

30 - 65

Continental

Yellow clay to brown, c¢laysands, sand, tuff .
sandstone, conglomerate, gravel, Ploral
remainder are found downside, At Kebayoran Baru
deep well, Mammalia fossil are found,

Middle

Plistocene

60

Marine

Clay, green claysand, grey to yellow.
Sometime contains coral remainder,

Continental

Claysand with sand insertion c¢ontain floxal
remainder elements doan31de.

18

Marine

Green solid clay, yellow, grey to blue, contain
coral splinter or coral,
sometime marl oxr limestone insertidn are found.

Lower

Plistocene

25 - 100

Cbntinental

Claysand or tuffaceous clay, grey sandy clay
¢ontain quartz or ¥Kril. Black clay, grey, bilue,
green, yellow to brown. Contain foraminifera
fossils, coral splinter and fleral remainder
especially at downside layers.,

60

Marine

Thinrsand 1ayer,=especiéliy quartzsard, soft
‘element to rough, Solid c¢lay, biue to green, or
clay sand contain gravel fragment or limestone.

30 - S0

Continental

Contain foraminifera fossil and coral remainder.
sandy sediment, as a thin insertion in limestone,
or clay sand. Sometime contain floral remainder,

B i ———— v

Pliocene

TERTIARY

Marine

© Marl, hard clay, solid green colour to blue,
contdin coral fossil or limestone fragment and
gravel with thin insertion of sand elements
contain coral fossil especially downside.

DATA

1 MENURUT SOEKANRDI, 1975

M2-b~19




The general direction of sedimentation is south-north due to the
transgression and regression of the ocean and several marine clay layers

about 5 m to 10 m thick are also found in Plistocene sections.

The low lands and swampy area of the coastal plain are mantled with
~ Holocene (Recent) sediments éonsisting of clay, silt, sand, gravel and
pebbles which are mostly of volcanic origin. The thickness is less

than 30 m arcund Jakarta.

M2-b=-20



2.5 Hydrogenlogy

In Ehe_cqastal plain, a north-south Tertiary anticline ridge is found
around_Tangerang. Hydrogeologically this ridge separates two Quaternary
basins, namely Jakarta artesian basin to the east and Serang artesian

_basin' to the west (Coyne et Bellier, 1979) .

The basé of Jakarta’ artesian basin is underlain by Miocene to Pliocene

j sedimentary roeks, c0n91st1ng of green to grey shell remains and coral
containing élay, with 1ntercalat10ns of andesitic sandstone layers.
These Tertiary sedimentary Yocks are encountered at about 300 @ in depth

overlain by 200 - 300 m thick Quaternary sediments.

The Quéiefﬁﬁ%j”sediments?cnnsiSt of alternating layers of clay, sand
and gféuei‘dépﬁéited nnder'eentinentalzand'merine‘envirbnmeuté.' These
Quaternary sediments were presumably dérived from two sources such as
fyom the south’ and frbm the north, ‘as indicated by the’ presence of
andesitic fragments end quartz grains, respettively. (Soekardi,

1975 - 1982).

The Quaternary aquifer is considerahly 1mportant in the Jakarta area,
sinée it ‘has béen one of the main soburces of domestic and industrial
water. The sediments contain relatively’ freshwntex, occasionally in
salty water near the’cbast[ uDr. S. Yamamoto,'1972:and recently,

Ir. Soekardi and his stafi, Envifohmeﬁt‘éi‘c‘é'élogy Bandung, 1975 - 1982,
.studled the . hydrogeOIOgical cond1t10ns ‘of Jakarta area. According'to

- these studies, the study area of Jakarta is hydrogeologically classif1ed

into the four nain aqu1fers :

2.5.1 Unconfined and Semi~confined Aquifers

The . shallow: equifer is an unconfined one. which is located at.a shallower
depth and tapped‘by_shallow weils used for domestic in densely populated
~ area, However, basie?dnta nf such as the number of wells and their
capacities are lacking and unreliable. Shallow groundwater can be found
almost everyuhere under the coastal plain, The thickness of this.

aquifer rarely exceeds 60 . The water levels range from 2 m to 10 m

HZfb*Zl



below ground surface. Annual water level fluctuations in the wet and
the dry seasons are negliglble in some areas, while in others the
levels may vary from 3 @ to 5 m. The spec¢ific capacity is 1.0 to

1.5 Y/sec/m or 86 to 130 m3/day/m.

2.5.2 Confined Aquifers

Groundwater in the deeper aquifers is found in three principal zones
ranging'frdm_ﬁﬁ n to the maximum depth of 3%4 m. These zones are forwed
by a series of the discontinuoqs, interfiagering permeable strata

SEparated by layers of low permeable materials.

The aquifers do ﬁot continue for long distances and the various zones
of permeability layers are regularly found throvghout the deposits
underlying Jakarta city, Water_beating formations are also present at
greater depths than 225 m in Jakarta, but these deeper zbnes produce
highly mineralized water and therefore, are not considered‘as‘suitablé:

water sources for private use,

The three water bearing zones range from 60 m to 150 m, 150 m to 225 m
and 225 m below ground surface, respectively. The hydrogeological cross
sections shown in Fig. 2.7 were prepared by Sockardi, 1975 to show the

subsurface conditions in Jakarta area.

1) Aquifer from 60 m to 150 m in depth

Better gquality of water has been tapped from this aquifer. The
specific capacity is 0.5 to 1.0 1/sec/m or 43 to 86 n3/day/n.

2) Aquifer from 150 m to 225 m in dep h

Good quality of water, éxtensively'exploitéd for domestic and i
industrial use. The specific capacity is 1.0 to 1.5 1/sec/m or
86 to 130 m3/day/m. . '

3) Aquifer below 225 m in depth

This aquifer is not cﬂ}reniiy éxploited due to mineralized water.

M2-b-22
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2.5.3. Groundwater Problems in Jakarta
Fig. 2.6 illustrates the groundwater level contour map in Jakarta by
Djaenti, 1982, lt is noted that there are three parts of serious

groundwater depletion zones, namely Tanjung Prick, Penjaringan and

Cengkareng.

The continuous lowering of water levels throughout the Jakarta area
strongly indicates that the regional deep aquifers are currently
being over- exploited and piezowetrlc levels will become progressively
deeper., Actual sea water intrusion and potentlal land subsidence has

been occurred in the northern high densely_populated area of Jakarta.

Accordingly it is highlj necessary to control thé groundwater development:

"and to plan appfopriate conservation of natural environment in Jakarta

city.

1) CGroundwater Level Decline

Hlistorically, some 30 to 40 years ago, wells located in Jakarta
produced flowing artesian conditions, In recent years, however,
groundwater levels have undergorie a significant decline, in rhe

serious cases declined greater than 20 m to 30 n.

The average lowering rate of groundwater table may have been

5mto 10m in:thé last years.

Acc0rding to the newspaper in September, 1983, local wells in
Setiabudi area ran dry due to the continuous drop of water level

as well as seasonal fluctuatlon in dr} perlod.

2) Sea Water Intrusion.

Saline water intrusion has been 6bserved up to 7 km inland in the

nothern coastal zones of Jakarta city, 'Fig. 2 8 shows the expansion

of saline water intrusion lnto the unconfined and semi-confied

aquifer (20 w to 60 m) and the confined aquifer (60 m to 140 m) which

was prepared by the Directorate of Environmental Geology Bandung,
1982, Saline water intrusion may not only be sea water but also

comate water due to the occurrence of marine clays.
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3

Land Subsidence

There are no reports on significant evidence of land subsidence

related to gtoundwater extraction in Jakarta areza. However, the
potentiality of land subsidence in Jakarta is hydrogeologically
large compared with that evidences of Bangkok, Tokyo and other

areas in the world.

The leveling survey has been'planﬁed-in the area of Jalan Thamrin
where signs of 1and subsidence, a rise of buildings, have been
rather slight. Tanjung P iok, Penjaringan and Cengkareng

should be observed so that significant evidence of land subSidénce
including extrusion of deep wells eould be found in thé areas

due to the large piezometric level declines.
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3.1

SURFACE WATER RESOURCES FOR JAKARTA WATER SUPPLY

Present Water Sources for Ja&arta Wateér Supply System

The main water sources for Jakarta water supply systen COnsist of water
of the rivers, most of them flowing through the City. The major rivers

contributing to the system are listed as follows:

 Name of River { i Yearly Averagé Flow {m>/sec)
1. Ciliwvung ; - _ 17.0
2. Sunter | f U 1.4
3. Cipinang . : ; _ 0.9
4. Cakung R 0.6
5 ' Buaran 7 . ’ + 0.5

(For the’ details of the discharges of each river, refer to Table 3, 1)

In the dry season from June to October the total river flow in the
region reduces to merely 10.6 m3lsec to 14.7 m3lsec The - Ciliwung, the

largest river in the area,‘supplies approximately 5, 7 m3/sec to

'Pejompongan ‘water treatment plant and the two mini-plants of Muara

Karang and Pejarten The Sunter river provides about 1 1 m3ISec to

Pulogadung plant and one mini—plant of Sunter.'

The extension program of: these existing plants is now under way, and on
completion, is expected to enhance the intake from these rivers name 1y

to 6.6 m3lsec from the Ciliwung, 4, 4 m3/sec from the Sunter -and 0.6 m3lsec
from other rivers. (In case of tne Sunter,_the flow is expected to
1ncrease by’ contribution from the! Nest Tarum Canal: intercepting this
stream, ) ln addition minor rivers such as the Grogol and the Angke are
expected to 9upply 0. 5 m Isec to other mini—plants, Cilandak Cakung,
Tarogong, Cengkareng ‘and Pesing. . The existing ‘water treatment plants,
together with the related riVer systems, are indicatcd in Fig. 3.1

“and Table 3,2 ' - L f

In addition to these natural streams,_the City has several canals to
receive supplies of raw water from the rivers outside DK1 Jakarta. The
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most important ome is the West Tarum Canal, which is fediby'Jatiluhdr.

reservolr and on its way to Jakarta intercepts water from the local

rivers such as the Cibeet, the Cikarang and the Bekasi, As the result,

the water in the last section of the canal namely Bekasi Jakarta is

comprised of the contributions frem these four. The ratio of the

contributions can be known from dischaxge reédihgs recorded at varfous
For reference, average'monthly'discharge values for -
As shown in tﬁéﬁ
the main contribution

diversion weirs.
1979 and 1980 are presented in Tables 3.3 & 3.4,
table, in the Bekasi -~ Jakarta section of the canal,
at present comes-from fhe Bekasi river. In 1979780, it’accounted for

62 to 95% of the total flow in this section whereas Jatiluhur reservoir,
only 1 to 25%. The available discharge in 19?8 from the West '

Tarum Canal was varied between'é and 6_m /sac from June to October, gnd
from November to May between O and 4 m3/sec because the flows of the

© €iliwung, the Cipinan and the Sunter rivefs increased by the heavy rain.

The streams in Jakarta city havebeen fully deve10péd'for not Gﬁly
drinking Eutlother usés_suchkas flushing and irrigation. To enhance
the supply.for the'ihcfeasing demand, atprogram enlarging the West
Tarum Canal;is éurrently ongoing. -(Refer to Sec 3.3)

Furthermore, the transfer of a large volume of water from:Jétiluhur

reservoix is now under study ag'a future program.  (Refer to Sec¢ 3.3)-
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| TABLE ~ 3.2 WATER SOURCE AND WATER TREATMENT

PLANTS IN JAKARTA, 19383 - 1985

Plant No. B 'Naf}ne Water Source Watert® Pkoducti(m'cl‘.a.pacity {L/S)
e : - Quality - : :
§ T o : 1983 . |. 1985
) : RIS {cliiwung River) : : ' :
ﬁ‘é * ‘1. | Pejompongan Banjir Canal B _ 5,000 5.600
g'ﬁf ‘2. | Putogadung Sunter River B 3.000 | 4.000
1t : '
i . di_burial Springs, Bogor A ; 300 . 300
(4. | cilandak ‘Krukut River A 200 450
5. | sunter | sunter River B 800 50
6 Cakung . . Irrigation Canal A 25 | 25
‘7. | Cengkareng Angke River a 50 C %0
13 : . R T, . s :
g ‘8. | Muara Karang | Banjir Canal B "100 200
A : AR I - -
~ 9. | Condet Ciliwung River A * 100
-t 10. | Pejaten 1 Ciliwung River A .5
£ ; AT
s 11, | pesing Angke River B 5
.12.' ‘Ifai‘"qjoné | 6rogol River A * 100
'TOFAL CAPACITY (L/S}) : 6.735 | l0.885

pata from E';DAM,f'J-uly,' 1983
* water Quality, JICA, 1983
7 A Good

B ; C‘Ontaminatéd
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3.2 Future Water Sources for Jakarta Water Supply System

As referred to in the foregeing section, the future water;supply for
Jakarta must depend upon the water vesources outside the City. For the
urgent and mid-term planning, the development'of_the eastern basin,
particularly the Citarum river basin, has been the predoyinant require-
ment, and for the long-term ¢ne, that of the 'Cisadane river in the
western area has been the object of the ésséntial stud&;‘_lﬁjthis '

section, therefore, the available water in these two basins éfe diacussedf
1) Water Resources in the Eastern Basin

Table 3.4 summarizes the hydrologic data of the river systems in the
eastern area of Jakarta Metr0polis. The Citarum river basin with
Jatiluhur veservoir aleng its upperstream is the main river basin in
the reglon and other local river basins consist of the Cibeet, the

Cikarang and the Bekasi.

The aﬁailable Citarum water resoﬁtCes'at Jatiluhur and Curué are
annually 5,708 x 10° u” and 5,834 x 10° n?, respectively, based on the
data of Jatiluhur Aﬁthority (P0J), 1963 - 1980. The average runoff
coefficient is around 50% to 52% of the catchment rainfalls.f On the
other hand, the available runoff of the Citarum river was analyzed to
be 6,100 x 106 12 Iyear by NEWJEC, 198} in the report of feasibility
analysis, although it was later revised to be 5,400 x 10 m3lyearlnrHEDEC0.

The average meteorological factors measured at Jatilubur fesérvoir are
shown in Table 3.5 . The estimated evapotranspiration 1nd1cates 41.4%
against the Thle3$en average annual rainfalls of 2 606 o, Therefore,
the above figures of avallable Citarum water resources at Jatiluhur and

Curug could be reliable ones.
The available water résources of the other rivers, the’Cibeet, the

Cikarang and the Bekasi at each weir are 1,179 x 10° n3/year, 501 x 106
3/year and 1,031 x 10% Iyear, respectively, aceording to the POJ
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2)

'for water supply is in the order of 10 m

operatiOnal recoxds, 1970 -~ 1980.

Water in the Citarum basin is in full use for various purposes
Particularly irrigation requirement ace0unts for nearly ‘757 of all

the usage of the rive1 water. " In the year. of drought, therefore,

water shortage is likely to affect the supply program.. In fact there
is obviously a 5- year cycle of drought, as indicated by the past record
of 1967, 1972 1977 and reCently 1982 when the reservoir water level
dropped to the order of 80 m from the average 100 m. (Refer to Fig. 3.2
for water level fluctuation in Jatiluhur reservoir )y In this case -

the first priority must be - given to drinking water requirement.
Heterfkesources in:the.ﬂestern Basin

The Cisadane river runs across the western basin outside DKI Jakarta,
and has béen considered to be one of future water sources for Jakérta
supply system. Table 3 6 and Fig. 3.3 show the mean monthly discharge _
of the stream. Distharge recdrds collected at the Tangerang Cisadane
Rlyer Observation Station irom 1960 thr0ugh 1971 1ndicate the méan
annudl discharge ‘to be 42 4 0 /sec. During this same period maximum
and minimum point discharge vere recorded at 560 and 4 m /sec, rcspec- :
tively. On the othex hand according to the data of. Sogreah 1979, the
mean annual discharge of the Cisadane is 97. 9 m Isec and monthly minimum
diScharge is 62 2‘m3/5ec at Serpong gauging statfion with a 1,074 km2
catchment area. However, there are no. detailed data and the Sogreah

figures seem to be overestimated.

To obtain la stable supply of - raw water in ‘an appreciable quantity from %
this uncontrolled river, there is a necessity of constructing the damis
at suitabie loeation/s This reason has left the development of the
river basin for the long—term planning.‘ The survey in detatl is expected
to Btart in the near future ‘but the prospect for the possible allocatibn

> to 20 m /sec.

M2-b-37



8.61-2961 NOILVALONTS ONV ALIOVAVD MIOAN3SIY ¥NHALYE 7' Bid

o

QL

106

mu._._.w;«.rm t¥Q

861 2261 | vu6t | si61 | visl| 261 2261 1461 | o6 | 6961|8961 | L961 | 998t | co61 |veer | w961 | z961
" e ! :
L . _ \//./rl . \-L .
P04 (5/0W ) SIOUVHISIA ANVEA HAHNTLYP i
A - SN ‘
Ali!.:.-T...m.L!.m.l!.-,....-%.....n..l_u..l_--l.m...rlﬁllIr_l.”.r | >\ ‘ ..w.o:oom _
\) ) / &. . \ . .
,L /./__\ / .;_\./\. AN \ f\z SN N r _3,\/\
ARV AAVANART AR VARV AR YA R VISV I M e
. . . T ’
rod NOLLYNLONTS  HIOAN3S3IN N¥NHNTILYr  ©
{gW) ALIDYdYD HIOANISIN
.ona;t.o_ DLET | 9461 | BLEI| BLEI | TLE1 | 1L6) | OL6! | 6961 | w98l _ _ I
Q
- 0001
S R — e e e Y U L Yoy
TN _— / I
\ — < rd 0002
/a\._ ” ; : 0052
STIVINIVY  AMYIA VLINVMYP 1w
000%

o]

0P

Y3ivm

4+ 09

M3AIN

o8

{w)

OOt

L01
on

(w)

M2-b=38



-

L AR T, - o - s S e R a

. L bibL .ru.._.,.reﬁ_.«m CUAOD u 2332YdSTd

8°7z  0'8T . §°ST 09T £°ST 9781 0°% .m._,mmax §L2 e . ﬂmmémmow hﬁwwwm
(79ATY SURDRSTD). e o — R e nﬁmmeMMM|

§°06 L'€L © STT- €06 €789 z°z9 T 908 9IT wer 02T ozt 071  EeR

. (6L6T *aITTITE - dwdod/yeaxdos - fmy qhoa_.aOﬂuwum.goauubuunno,mnoauumu" .

ZOATY BUVDRSTD ”;;ANNma *AxamoA3uon xh“uo>H¢.ucmv¢mﬂu asanog HUun3 Huwusuuam.4.ao.mv=umv _xqcumwm

| s7zv sty TTv 6786 LIZE TUSE TRy UTLE 0TLy  €'¥9 (S G945 BTI9 © unap
. © ze8S  T"69  pLE 986 PTLIT €LY 07507 2°9ET STOET  TL6T

W §eve €798 Z°TS . pezs. L°Cr T2 0767 BT €Y TUIS LTRE €708 L70€ 0461
§  o-cc (-0z 89z - 6'Lt '8z 07SZ .0%¢Z 8-LT 2z°0y 9°19. 9$7LL . I°SE. . 678E 6261
895 678  €T1L  0°Cr . 079Y v'8r  6°Cy b S 970y 1784 L799 »wpm A TANN TR
b'Iv  6°8y  6°8C §°9C §TLT. Y°9T  ZTLL . €U0C wisy  £'98 276 LU6T  (UeB L9681
R {2 4 1- ‘.Niﬂn Z*lv  Bvz B'¥Y 46T T°SZ 0'sy b1y CUSE  4T4E  €°8L 9961
T8y 405 €°1§ - 1719 - 2°0G  T°6Z  6°0F  Z7ST ety LT0S  0°CE - 0°2p 0708 $961
¥'Lp 0T0p - 0°SY  ST¥E BTN *py  0°0T gtwy 6°yy, BISST €752 (0¥ 1°0S 2961
s°zf  prLv STy £°0T  L€C €22 0705 29T 00y 67Ty S*6z U6z  0'ST €96l
o'z z'0z T'ST T°0z 9°ST  £°ST STST €°ST 20y 85T 66 9°0T §'6 1361
$° L §°%% _,o,an 0TST  2UET ,manﬁ;__m.ﬂmﬁ_ Z°CC 6°TT 6707, 0°8L " 8 €9 uwpomy _mwmﬂ
z°99 1765 _»Humm“_ 9798 €L stis. 1901 ;men;.mwvn,,;m.hmﬂ; 1*0p  BTLL .B¥S. 0961
ﬂ.n.“.”MM aag” " rAtN 320 ..mem. . .hs.c. Ainp. @.c:b ...."3_ ...un_c. ..u.e; ‘Qog’  ‘uep  yauow

ATIA

(oos5/cu ) W EYET Poay 3UAYDILY. .. UOTARAIDHGY guexafuey

CZRATY UPIANDTD  ‘IIATY AUBPESTD - 2BAvYDSTg IPATY WEIN 9°'¢ qEl

7

M2~b=-39



{ ONNONYE ¢E.n3 E.d.ov

. .chm_lcwms ®2<mm®2<._. v mw?m wz«oqﬂo mo HdVEO0NCAH womdxomﬁa

ahmu M.\umz Gzomm_mm de

| .m.m Ol

BL6!

BLEI | PLEI | 8461

Z2i61

. 6l

.QL81 | €96) | @961 | L4961 | 996) | £961. ) +OsI.

296} N@Q 1961 1 0961 Jou

T

_ ﬁ%

b bt

_.3:

) T
1)
17\
fe—""" :
<1
e
-._—"“——.“"-___1-;—(_
N B
i ===
==
==

RN i il
PRI c
T

J._.c %

—

ONOJY3S

2

— o

©9

o

o
otr1
09!

081

M2-hb~40



3.3. Hater Resourees Development-?lanning

1) Situation of @ateriResoutces Development Studies:

In an effért to seek available water resources for Jakarta Metropolis,
; various water reSOurces development studies for ulben water supply and
i'city development planning ‘have been carried out by the Government Agencies
. and International Censultants. “The relation betweén the preceding major

: studies and the present JICA study is schematieally shown in Fig. 3,4 .

; At the fifst stage, a broad outline of the future water resources

; deve]opment in this regibn between the Cisadane and the Cibeet rivers

was proposed in the CJC Master Plan, 19761979 by Coyne & Belller and

& Sogteah. This plan put a particularly strong emphasis on the development

' of half of the eastern region involving the c0nstruction of Pangkalan

. reservoir on the Cibeet river as the first priority due to possible
advantages from both eeonomic and social points of view. On the other

: hand, the Citarum river was considered merely as a supplementary source

| in this comprehensive pldn.- For reference, this developnent plan is

illustrated in Fig. 3.5. .

However;“attedtiOH n357IEEehtiy been dtawn to the erierity of'the
Citarum by the Gitarum River Basin Study, 1976 - 1981 (NFNJEC) whieh
i stressed the necessity of the Citarum water resources and hydro—electric
- power development including the construction of Suguling and Citra daws
| as a more advantageous plan ‘than the one in the €JC Master Plan.% In
response to this proposal, decision was ‘made by the Government to.
postpone the’ further study of the foregoing plan, and the investigation
; was conducted to assess how ‘and until when the resources of Citrum
‘ could further be eXpioited This asseasment by NEDECO has brought a
: conelusion that the resoutcss in this basin would be enough to sustain
j the . required sdpply to Jakarta Metropolis at least until the end of
'.1955 and probably ‘up to 2000.
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Bésides these larpe-scale programs, a plan to meet the_ufgeht<need fof
the increasing demand of the Metropolis was discussed in the prefeaeiﬁie
1ity report, 1981 by NEDECO for the Study of Cibeet Irrigation, FIOOGi
Control Supﬁly, 1981 - 1983, 1t proposéd to increase thé capacity of

the existing West Tarum Canal being fed by Jatiluhur reservolr and three
local rivers it intercepts on its way to Jakarta, namely the Cibeet, ‘
the Cikarang and the Bekasi. The adoption of this plan was decided
by the Government in June of 1982, and it is now under the ﬂtééé of the

detailed design.

Meanwhile, the present JICA study is aimed at_reviewing, intégtatlhé"
all these studies and coﬁstructing the master plan to suit the présent
conditions of Jakarta water supply system. Concerning the water resources
development related to this purpose, the program éan be summarized asf

follows:

1. Urgent water resources development

- Enlargement of the West Tarum Canal (1987 -1990)

2, Mid"term_water'resources'development
- Construction of Canal I in the GJC eastern half Df'tﬁe‘érea
(1991 - 2000)

3. Long-term water resources development.
- Cisadane river development in the western area of the regibﬁ

{after 2001)

The outline of this program can be said to fit for the phfpaée in view
of natural conditions in the study area as well as economic factors ‘
involved in the project implementation, Each of the above pians,'-

therefore, is described in the following sections,
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2) Urgent Water Resources Development

- Enlargement of West Tarum Canal

The West-Tarum Cenal*flowe westward from Curug on the Citarum river to
the Cfliwung rive:,in Jakarta with a total chanmel ‘length of 68 km,
It intercepts the rivers of Cibeet, Cikarung and Bekasi on its way to

Jakarta.

The Canal commEnced servlce in 1968. It is the only existing system
with the possibility of feeding additional raw water to the MetrOpolls

f rom thé remote area, ‘and NEDECO pr0posed in 1981 to enlarge the
'exlsting canal for the purpose of meeting the short term needs of the
clity, since all other alternativa programs took time for the acquisition
of land and the construct1on of a new conveyance system. AlthouOh
Jatiluhur Authority, which is one of the main contributors to this
Canal had commited to pxovlding Jakarta with water in a volume of

10 m Isec through this Canal, the survey by NEDECO in 1982 has proved
that the Canal cannot convey more than 6 m lsec of water due’ to the

size of one of 1its final section between the Bekasi and the Clpinang.

Under such circumstances, the enlargement of the West Tarum Canal was
decided by the Government in June of 1982. According to this program,
the Canal will feed both the Ciliwung and the Sunter rivers eventually
to contribute to the operation of existing Pejompogan, Pulogadung
plants and a new treatment plant to be completed in 1987 as well as
to the flushing requirements of central Jakarta uwp to 5 m lsec at the

exit of Ciliwung tummel.
The enhance'capacity of the canal is determined to be 19 m3[sec at

the intake pdint of a'proposed new treatment plant, and is planned

to be allocated for the follonlng uses!
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(1) Pejompongan Plant : 5.6 x 1.1% = §.2 m3/sec
(2) Pulogadung Plant : 4.0 x 1.1% = 4.4 m3/sec
(3) Immediate Program : 2.0 x 1.1% & 2,2 mBIsec

(4) Flushing Use 5.0 wi/sec
{5) Loss in the Canal ¢ ' 1.2 m?fsec
TOTAL : ' 19.0 o /sec

(*10% to allow for conreyance losses)

The detailed design is now under progress, and the target of the project
completion is determined at the end of 1968. Upon completion, the
enlarged canal is expeeted to provide additional raw water to not only .
the ex1st1ng water treatment plants with their capacities enhanced but
the immediate ptogram to meet the démand up to the year of 1990 as

well,
For reference, the present eonditions and the enlargement plan of the

Canal are shown in Table 3.7 . The fiow pattern for the enlarged

canal is planned, as shown in Table 3. 8 .
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No.

_PABLE 3.7

ENLARGEMENT OF WEST TARUM CANRAL CAPACITIES

- Design’ Section

Design

Existing‘

. Enlargemént

Length. Note
{xn) jcapacity Capacity Target - N
: M3/5) 1982 Capacity
L (43/5) {M3/s)
A

Curug Ia Jh2 | 85 56 81
1 | 1o | 1es | aa 55 79
‘cfﬁeeti _ T I%a - 3.9 81 ¢ 40 73
' Cap | 203 77 a8 72
Cibeet I 2.8 80 48 80
2 |76 wa | 4.2 56 a1 56
‘cikarang. | 1w’ | iz s7. a 54
L e | 6.2 a9 33 49
Cikaféng v 2.1 45 24 39
3 1o via 6.8 32 18 "35
BeXasi vib. 394 29 25 32
i, i 2.1 2 19 31
Békasi Lo’ : _ ‘ . o
Buaran VvIifa 8.5 14 © 5.8 19

5 Sunter ‘viib 1.6 14 5.8 19
. : ,' : 1.9 14 5.8 12
42 Ciéingﬁg_ . ViIcIi _ 1;6 14 5.1 12

Ciliwung Tunnel | 1.2 10.8 7.2 11.7°

* Exgstihg Capacity of WIC ét full supply water level NEDECO, 1982 - 1983,
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3), Mid-Term Water:Resources, Development
,7,c¢nstrgction;of'Caaai 1B |

After 1990 following the urgent development plan,'an additional supply
-.of water is required to meet the demand for drinking and flushing in
Jakarta_Metropolie._ To cope‘with the sitvation, a program for the
:mid%termiwater reSOurces-denelppment,has.been under way. AmOngfvariOus
iplans,:the{most aeeeptable;ene‘is.the‘deeelqpment-of the Citarum river
in the CJC eastern half of the region involving the construction of
,g_new:damsites at Saguling and Cirata. - The majer source for this develop-
;ment depends upon the capacity of Jatiluhur reserveir located upstream
to. the south. '
According to. the feasitility report by.NEWJEC this ﬁrOgram 1nc1udee
...the construction of Saguling dam in 1985 and. Cirata in 1987 along the
,Citarum and a new c0nveyance system of a ‘canal to transport raw water
of this river Concerning the construction of the canal, alternatives
vere elosely studied by NEDECO and eventually Canal 1B/North Bank
Route which elosely runs in parallel with the existing West Tarum
Canal, was recommended. lhis proposal, was reportedly accepted during
the interdepartment meeting in January, 1983 for the construction by
- the. end of . 1990 with an expected eapacity of 30 m3fsec to satisfy the
demand:for11991;to_2000, However, the capacityfof Canal 1B will be
subject.tq thelresults,oﬁgtheistudf by the present JICA team,
As préviOusly reported in'Sec; 3~ 2—1,‘tne Citarum river is in full
use for various uses (for the details, refer to Attacnment 4 ), and '
‘the relation between available fiow and the multi- purpose usage including
the 8upp1y to Jakarta water system is rOughly outlined as follows.

Time Horizon = Total Demand Avérage Flow (million m3lyear)
' (mi11ion NEWJEC  NEDECO POJ
m3/year) {1981) (1982) (1983)
1990 4,000 6,100 5,400 5,708
1995 5,200 6,100 5,400 5,708
2000 5,500 6,100 5,400 5,708

d-ﬁZ-b-dQ



The balance of water between supply and demand shows the sensitivity of -
selection of a time horizon. The Citraum river can supply the demand

of year 2000. MHowever, ir the case of the year 2000 demand (5,500

nillion m3fyéat), tt is already very close ‘to the estimated river '~
discharge at present (5,708 miliien m3lyear), vhich will prpbably cavse

somé water shortage during the drought p31iod. For the control of

supply, therefore, it will be necessary to establish a supply priority

rule, based on the storage volume of the reservoir. (Refer té Attachment ).

The construcﬁiOn'of a new canal involves an important aspéct in connection
with the watér diétribution”in Jakarta city. Since water pollutioén of

the local rivers in and around Jhkarta is in progress, Jatlluhur water
through Canal 1B with a good quality should be allocated chiefly for
drinking use through the analysis of the existing facilities and the’
network of conveyance systems, After Canal 1B becomes operational, the

following arrangément i$ recommendable:

Pulogadung plant

Canal 1B
ana and proposed ney plants

Enlarged.weét
Tavumw Canal

- Pejompongan plant

By this arrangement, a part of the supply from the West Tarum Canal
can be allocated to flushing use. (Refer to Attachment ' .) This
change of function of the canals nécessitates the altéraéion'of-thé'
flow pattern of the West Tarum Canal, as shown in Table 3.9, |
(Refer to: the initial flow pattein in Table 3. 8, ) '
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4)

Long-Term Water Resources Development

_Cisadane River Development

The deveIOpment of the new conveyance 'system, namely the enlargement of
the West Tarum Canal and Canal 1 as decided in the water resources
development plan, would satisfy urban water requtrements up to the year
of 2000. After this, another water source together with a new COnVeyance

system is necessary for ever-increasing requirement.

Duriﬁg the years from 1963 to 1977, the hydrogeologic_study was carried
out in the Cisadané river'basin to detetming the.feasibiiity3of éivertfng
supplies to_Jakarta eity, This study found the demandé'from the{irriéa—
tion projects of Prosida and Empang were quite large and that during the
dry season the discharge of the Cisadane waé not eﬁ0ugh;t6 satisfy eQen
these irrigation requirements {Refer to Sec 3. 3 for the river dischafge )
It recommended,: therefore, to coastruct a new impoundment dam to enable

additional water to be diverted to Jakarta.-

A much more'accurate'pi¢ture of the future balénbe of water avbiiability
against water demands was completed by the Cisadane-Jakarta-Cibeet Water
Resources Development Study in 1979.(Coyne & Bellier and Sogréhh).

In this study, fhe”possibility_of éonst;uéting dams at Parungbadak and
Sodong bﬁ the uppef reaches of the Cisadane-river was investigatéd for
the Jakarta urban water supply. Tﬁe expected maximum-cépaclties of
Parungbadak and Sodeng dams are 950 nﬁ1110n|n3 and 600 miilion m3, :
respectively. (Refer to Fig. 3.6 for the layout of the develoﬁment'plan.)
Tﬁeéé baslc storage capaéities were aimed at supplying'urbaﬂ'wéiér tb
Jakarta through a new Caneyancé system of Canal 3 in an amounf'éf ;

10 m3lSec to 20 m3lsec as well as serving the other requirements%for:
irrigation and E}ushing'which'are éxﬁected to reach 54 m3/sec in the

year of 2000, based on the survey of J.M. Hontgohefy in 1977 és Eollows.
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Cisadane River Estimated Pemands for Year 2000

Purpose

Urban Water Supply

Flushing
Iryigation

TOTAL

Location

Tangerang
Serpong

Bogorx

Others
Mookervaat Canal

Prosida

- Empang

Quantity (m3/sec)

3.7
0.3
0.6
0.6
1.8
40.0
7.0

U 54.0

Note: The above Table includes no aliowance for urban water
supply to Jakarta. ;

‘According to the Directorate General Water Resources Development, the

feasibiiity study of the Cisadane basin development is scheduleﬂ to

‘étart in April, 1984.

In connection with the foregoing projects, it ;

'is deemed necessary to complete the program of this deVelbpment by the

end of 2000 at the latest, since the western part of Jakarta shows

signs of progressing water shortage even at: ptesent.

In this study, consideration must be_given to. the selection of the

conveyance systen,

There is an exiseing canal of Mookervaat connecting

the Cisadane at Pusar Baru weir with_nqrthwest of-Jakéfta. This canal

is badly polluted and needs rehabilitation and reconstruction for

conveying raw water for the urban. supply system. 'Tbe feasibility of

the reuse of this existing canal must be studied, along with the

construction of & new canal.

HoreDVer, ‘this development program

involves much socio-economic impact on the area of planned damsites,

and the formulation of the most feasible plan in not only technical

but soclo-economic aspects will be required.
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4.1

CROUNDWATER CONDITION IN JAKARTA CITY
Groundwater Development in Jakarta

Groundwater is stiil an important source.for domestic and industrial
uses in Jakarta. However, groundwater resources problems such as
declining of groundwater level, sea water intrusion’ and potential iland
subsidence have been raised.mainly in the northern coastal area of
densely populated area, These problems have been suggested ny many
hydrogeologists who ‘studled groundwater conditions in Jakarta from

1912 till today. in response Lo these sarnings, the control of ground—'

water developnent ‘in the city was epacted in 1975.

In addition,‘the munic1pality enforced the installation of - water meters
at 2 208 production wells fn March, 1983. The groundwater consumers
are’ charged on the ba91s of the quantity they éxtract, - Water meter-i
readiﬁgs are carried out by PDAM once a month, ~For a new groundwater
development at present, the owner needs a permission from PDAM before '
drilling of the well. The Directorate of Environmental Geology, Bandung,
aSSists the hydrogeological evaluation of the well, and then a water

meter Will be_installed by PDAM

?ig "4, 1 illustrates registered groundwater production in'five ddstricts
of Jakarta eity based on the PDAM data in August,_1983. ,The:tOtal
groundwater production in 1982 was 26.2 million m /yea1 from.i lll
registered wells aé shown in Fig. 4 2 . The average production rate

of the well rangES fromi22 to 53 m /day/well and average production

rate of the area, from 46 to 266 m3/dayl km These figures snggest
hydrogeologically low potential aquifer conditions in Jakarta city
together with low transmissibility ranging from 18.7 mzlday to 250 m Iday.
(Refer to Table 4.1 )

The gr0undwater problem districts located:hithe northern part of the

City, namely Jakarta Utara, Jakarta Barat and Jskarta Pusat, generally
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suffer low production rate, compared with the southern districts of
Jakarta Timur and Jakarta Selatan. The average production rate of unit
area in the latter districts ranges from 114 to 145 m3ldaylkmz.: Arnong
the northein districts, Jakarta Pusat tends to keép high groundwater
table rénging:from 0 to -5 m in elevation, and although the front line
of sea water.intrusion is approa;hing there, it still cah‘yield a higher
production rate of 266 m%/dgy/km? and 46 m3ldéy/we11.; On the other:
hanﬂj groundwatet potentiality of the easteim parts of Jakarta, divided
by the Ciliwung river, is higher than that of the western pétts. The
former ranges from 33 to 53'm3/day/we11 against 22 to 25 m3léaylwell

of the latter. |
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4.2 Futvure Groundwater Conditions in Jakarta

The vnserved piped water population must depend on groundwaterx. Its
demand was analyzed by the present JICA Study Team in 1983, as shown

in Table 4.2 . .

Its demand projection is ¢ategorized into two cases, Case 1 and;éasegz.
The former is based on the same unit consumption rate of piped-waterx:

population for various income groups.

Croup I & I1 20 1ped
Group 111 & IV 150 1ped
Group V 250 1ped

Howeber, in view of various.factors such as the living conditions of
unpiped-popualtion areas and the actual situation of groundwater
development, the unit rates could be reduced as listed below, and

these figures are adopted for Case 2 projectiﬁn.

Group I & II 20 lpcd
Group ILI & 1V 60 lpcd
Group V 150 lped

The division of three physic¢al zones in the table is based on the JMDP
Master Plan as showm in Fig. 4.3 . The groundwatér requirement of

each zone for Case 2 can be calculated as follows.
a. Physical Zone 1

Groundwater Demand (m>/sec) _ 1.4
Arca of Zone 1 (ha) T 17,88% 0.11 £/sec/ha

1

950 m3/day/km?
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b. ‘Physical Zone IT

3 . '
Groundwater Demand (m” /secg) - 2.0 _ 0.10 1/sec/ha
Area of Zone II t(ha) 19,334
(2
864 m3/day/km

i

¢.  Physical Zone I1I

3 .
Groundwater Demand (m /sec) _ 2.7 - 0.08 l/sec/ha
Area of Zone IIIL 32,223 ‘

691 m3/day/km2

Note: -The demand in each Zone is the maximum one in the projection for

Case 2 up to 2005 (Refer to Table 4.,2).

The groundwater development to meet the above requlrements can be
estimated by the existing data of productlon wells as listed in Table’ 4 3
where the cumulative mean specific capa01ty ranges from 466 m /day/m to
675 n /day/m, Accordingly, a well in 1 Rm penetrating five aqulfers can
satisfy the requirement in each zone at a drawdown of 2 to 3 m, althouqh_
the actual drawdown of the ex:stlng wells tends to be around 5 m with’
preduction capacity of 200 ™ /day to 300 m /day probably due to the b

distribution densxty and/b: penetration ratao of aquifers.

Meanwhile, Fug-4.3 illustrates the groundwater conservation map prepared
by the Directorate of Environmental Geology in 1983, Zones I and 1 are
designated to %he groundwafer conservation area since these zones have
been greatly affected by the groundwater problems previously mentioned.
In Zone III, the extractioh of giouﬁdwater as calculated in the above ;
paragraph can be allowed, but in the groundwater conservation areas,
further deVelopment is not encouraged It is recommended, therefore,
that comprehensive systematic groundwater studies in Jdakarta city
including the analysis of the above groundwater problems, wechanism of
groundwater recharge, sustainable yleld and conservation of groundwater

be made as early as possible.
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5.1

5.2

CONCLUSIONS AND RECOMMENDATIONS
General
The water sources for:Jakarta Hater:Supply‘System must satisfy the

requireménts of the trgétment“plants in the aspects of both quantity
and: quality. Considering their. economical and physiographic balance

>for‘Jakarta_Metrdpolis,-the water sources for a mld- and long-term.

plénning should be sought in the Citarum-Cibeet river to the east and

in the Cisadane river to the west.

Short Term Demand for Jakarta, 1987 - 1990

. The enlérgemént of: the West Tarum Canai was declded by the Government

in June, 1982 in order to provide urxgently needed drinking water for.

_Jakarta. The enlargement of the canal between Bekasi and Cipinang is

planned to have a capacity of 19 m Jsec up to the intake point of an
1mmedlate progtam (2.2 m Isec) and will be compléted by the end of.

1986._?The,urban water requirements of Jakarta will be considered_as

followsi
| (1)4.Pejonpongan-P1ant' o= 5.6 % 1.1 = 6.2 m3lsec
. (2) Flushing, Central Jakarta = 5.0 m>/sec
{3 )Puiogadung Plant = 4,0.x 1.1 = 4.4 m3/sec
(4) Inmediate Program = 2.Q % 1.1 = 2;21m3/sec
' (5) 'Canél Losses = l.Z_malsec

TOTAL 19.0 m3/sec”

Detailed design ‘of the enlargement of the West Tarum Candl now is in
progress and should be finished at the end of 1984,  The: executing '
body’ of the enlargement of ‘the West Tayum Canal is Jatiluhur Authority

‘(POJ)
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5.3 Mid-Term Demand for Jakarta, 1991 - 2000

5.4

5.5

According to the Cibeet Study (NEDECO, 1983), the alternative 18 is
the most suitable to supply water for Jakarta ﬁp to the year 2000.
Canal 1B, north bank route, from Curug to Bekasi whsidecided in the.
interdepartmental meeting on January, 1983 for construction by the .-
end of 1990 and its capatéity is expected to be 30 m Isec.- HoweVer,

the target capaclty will bé reviewed, considering the demand projection

in JICA's present study.
Long Term Demand for Jakaxta, after 2000

According to the Directorate General Water Resources Development, the
schedule of the Feasibility Study of the Cisadane River Basin Pevelopment
will launch in April, 1984, with the duration of 24 months. Possible
water resources from the west of Jakarta must be devéloped before the
year 2000 and be available to meet urban water supply demand in West
Jakarta. The possible damsites of Sodong (600 million ma)g_01langkép
(85 million m3),‘and Genteng (80 miilion m3) on the Cisadane: river,’
Tanjung (280 million m3) on the Cidurian river will be studied, together
with a conveyance s?stem of Canal 3 from Cilangkap to West Jakatta 88
well as the use of the existing canal of Mookervaat connecting the.
Cisadane with Northwest Jakarta. This project involves many difficult
problems, particularly socio—economic influence on the proposed damsite

areas.
Scheduling of Developmeqt Program

The scheduling of the above development program is summarized in

Fig., 5.1 . The feasibility of the water resources.for utgént.éﬁﬁ
nid-term plans has been already confirmed but that of the Cisadane .
river is unknown yet. Since the western part of Jakarta is likely ﬁ&'*
suffer from water shortage in the near future, it seems quite 1mportant
to expedite the study and the implementation of the development of the

western water resources.
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5.6 Function of Conveyance Sjstem

*

Functioning of the canals, namely the West Tarum Canal and Canal 1B,

is summarized as follows:

1) Enlarged West Tarum Canal

2)

3)

This canal is planned chiefly to tramsport drinking water of the

demand level of 1990 to Pejompongan, Pulogadung and additfonal -
new treatment plants and flushing water for Central Jakarta in

the dry.season.
Canal 1B

Canal 1B deliiers only drinking water to Jakarté. Hb other dfftakés

on the way are considered to protect water quality agalnst pollutlon

iby local rivers.. Required capacity including 5% resexve is as

follows:
Year . Capaéity.(m3/sec)
1991 11,7
1995 _ - 19.3

2000 30.1
Change of Fﬁnctiéns'between the Two Canals

After Canal 1B bécomes operatiOnal, gupplies to'Pulogadung plﬁﬁt
and the ﬁew_pian; a?erprovided by Canal 1B ﬁhilg PélompOngan plant
continues to be supplied frOmZthe enlarged Wést Tayum Canal. The
previoué share of the.wesf Tarum Cénél in theﬂdéinkihg wéter'supply.
shall be switched to flushing use. At this stage, flushing'deﬁand
in all Jakarta is 4 to 8 mBIsec, which roughly coincides with the
previous share of the West Tarum Canal.
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5.7

5.8

5.9

Hater Resourc¢es Control Organization

At present thexe are no overall control of water resources, water rights,

systematic measurements of flows, etc. Therefore, a water resgques'

' cooyﬁinating-organi;ation should be established to ensure equitable

allocation of water resources, coutrol of pollution, monitor rivers,
promote multi-purpose capital works, and perform scientific water manage-

ment and ¢ontrol in Jakarta andfor Jabotabek area.
Groundwater Dévelopment in Jakarta ity

Groundwater is a supplementary watér source in Jakarta, ﬁhere hydrogeo-
logical conditions of aquifers are not favorable for development, due
to low transmissib111ty ranging from 20 to 250 m3lday.‘ In fact, the
production capacity of a well ranges from 200 to 300 mjlday at a
drawdown of about 5 wm. Such a low production rate of the wells cannot
be recommended for public use. Further development should be confined
to the dpmesti¢ use and the supply for areas which are not Served'by.

the_pipéd water . system.
Groundwater Resources Problems

Groundwater resources-problems;suthas declining of groundwater level,
sea water intrusion and potentidl lénd subsidence have been frequently
encountered in the noriher cpéstal.Jakarta of densely populated area,
but grounﬂwater ié_still an 1mportaﬁ; source for-domestic aﬁd_industrial
uses; It is recbmmended,gtherefore, that,compreheusive systematic
groundwater studies in Jakarta city including the analysis of ground-
water pfoblems,rmechanism.of.grouﬁdgater recharge, sustainable yield

and conservation of groundwater be wade as early as pOSsible.
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Fonthly discharces at Cibeet weir in m3/s {PQJ operational records)

bec Hean

- Jan Feb Har HApr Hay Jun Jul flug Sep Oct Hov

v‘) N .

' g6 S1 79 21 9 2 7 B8 63 32  49.3
1979 36 gg 49 66 34 27 18 5 4 33 40 35  36.0
197) 63 52 181 55 33 4 3 6 1 6 € 2z 312
1972 71 187 Se S3 80 28 19 12 24 49 18 26 43,
1973 S1 €6 43 78 €8 14 21 S1 29 54 4l 45 . 46.3
1974 €6 €4 5S4 B1 S4 22 @7 18 22 39 64 21 41.§
1925 ¢ 30 45 41 28 8 3 a3 3 9 83 22 28
197¢ 73 82 72 s8 40 40 . 3 2 6 i 12 27 34.€
1977 42 43 67 49 28 -36 a0 32 44 20 37 68 48,7
1979 71 S? 35 67 ss 7 S5 11 12 2?7 58 .57  35.8
:329 47 49 41 B9 23 18 13 15 18 24 32 56  29.8

' se sS56 48 28§t 14 i5 23 36 38 37.4
'2:5: g? .gf 23 14 20 11 ¢ 15 13 17 19 16 5.8

- : . 3 - -
Table A.17. Monthly discharces at Cikarang weir in m /s (POF coerational recorgs}

Year Jan Feb Har Apr HBay Jun Jul fAug Sep Oct Kov Dec Hean
1970 21 28 32 1% 24 ta 34 ? 5 9 23 16 17.3
1971 35 s2 2 26 21 1?12 9 g8 17 18 15 2143
1972 32 22 43 22 28 b} H H H b 11 143
1973 16 44 2? ¥? 35 11 14 i 19 23 11 ie . 2e.2
1974 24 23 20 27 15 6 5 it 13 15 11 it 16.2
1975 17 22 21 23 20 8 5 8 1% 22 12 7 15. 4
1976 55 18 23 26 18 S i 1 & 6 6 5 14.1
1927 2% 39 30 17 i1 12 1 i 3 i 5 7 12.3
1978 17 13 21 23 8 5 5 7 2] i3 is 1? 13.14
19739 39 21 19 31 18 1e 1o 1@ g 16 22 21 £19.0
1980 2% 21 28 15 1@ 4 6 8 2 5 16 19 12.1
Aver, 29 27 25 23 19 8 ? v ° 12 13 13 15.9
Stdv. 12 12 7 s 43 4 5 4 & 7 8 -] 3.1

Table A.18 Monthlv discharces at Bekasi weir in m3/s {PQJ operational recocs)

Year Jan Feb HMar fipr tHay Jun Jul Rug Sep Oct Hov Dec Hean
1270 52 61 74 40 34 29 . 17 12 29 18 39 22 34.9
1971 45 66 28 40 25 28 17 i8 g 26 34 27 30.3
1972 58 34 s¢ S5 42 13 6 12 4 2 i9 a3 28.9
1973 - 46 73 44 59 62 34 23 2s 34 40 i8 26 49,4
1974 45 42 32 49 535 22 21 36 33 a8 22 1§ 34,4
1975 I5 66 55 79 37 16 14 23 31 2z 28 1? 5.4
1976 89  ar 43 32 29 8 9 6. 5 iz 27 23 27.1
1977 60 49 56 53 45 35 8 5 20 7 28 3s 32.4
1978 39 32 38 as as 26 23 26 36 31 33 45 33,4
1979 49 34 32 45 34 28 21 i7 23 2t 47 31 az.s
1980 3g 40 a9 37 aep 9 12 23 28 29 28 34 29,5
Aver, 51 48 45 48 406 22 is 18 22 24 29 28 32.7
Stdv, 15 13 14 14 i1 19 6 -] 12 12 & 8 3.8

NEDECO,ILQBB
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4 aw

Subject
Station

File name
year Jan
1950 *
1961 +
1962 *
1363 214
1954 117
1965 371
1966 234
1967 263
1968 240
1969 41S
1970 226
1971 s71
1972 296
1973 231
1274 113
1975 282
1976 a5y
1927 261
1978 245
1979 212
1980 53¢
Aver. 245
Stdv. 7o
Subject
Station
File name
year Jan
1960 *
1951 %
1%62 #
1963 206
1964 165
1965 457
1966 51
1967 234
1968 238
1969 332
1970 252
1571 292
1972 322
1973 29¢
1974 161
1975 Jaa
1976 328
1977 283
1978 252
1979 247
1980 229
Aver. 284
Stdv, 72

Feb

229
100
390
205
197
127
322
127
239
271
253
152
268
176
349
118

-3et
t1e

22t

Feb

‘281

122
466
235
281
167
361
214
297
282
35¢
191
237
194
399
140
351
137

°9

.19e 246 122

HERH HONTHLY PISCHARGE

" PALUNBON  {Cipetir)

CIPRPO
Har fipr Hay Jun Jui

¥ ¥ * *

¥ 4 # o
* ) Y T |

178 177 111 27 13
164 252 165 61 28

£ 151 3141 t62 43 27
- 286 142 199 57 15

192 332 131 25 21
296 250 258 237 207

.229 285 194 21 28
568 285 306 155 70

el 268 161 98 S5
294 225 4§65 25 IS
278 337 356 123 85
95 331 25¢ S8 78
292 252 214 93 S5

T 176 244 118 42 18
341 281 215 226 40

269 176 208 - 243 233
184 386 269 144 51
178 253 148 59 44

235 256 187 188 €9

o4 67 g}

HEAN HOHTHLY D1SCHARGE

" JATILUHUR
ticiJar

Har- Apr Hay Jun Jul

x +* ¥ + +
* + + + +
+ -4 4 4 +

22 215 119 40 i6
201 223 218 65 3s
166 71 121 55 38
246 78 152 96 33

27 947 135 35 15
302 257 276 238 236

265 334 138 128 56

516 299 324 178 93
1§78 299 196 118 57
351 254 185 35 24
339 358 271 136 96

127 375..299 59 |04
34?7 287 285 93 57

37@ 269 215 -209 39
343 178 208 238 220
228 345 257 134 47
19?2 287 127 6% 66

273 278 203 197 63
95 64 76 6& 64

M2+b=T78

35 17 .

{m3ss)

flug Sep
¥, *
+ 3
R
- [4
47 60
18~ 7
9 22
-] 13
248 120
14 77
31 49
38 23
18 é
48 124
156 139
47 187?
28 2e
21 42
136 154
45 g8
&6 81
54 €3
&2 4%
(n3ss)
Rug Sep
+ *
* 2
] Y
2 ie
58 78
15 9
22 27
9 13
244 125
32 1oy
36 56
38 12
18 6
84 151
177 151
52 128
25 - 16
16 38
171 182
3% e
88 €9
€4 21
v 58

NEDECO,
Gct Hoy
'y *
» *
x »
18 64
141 179
9 55
155 197
20 82
79 156
57 140
79 273
159 297
7 €5,
116 129
263" 289
214 283
78 184
12 107
149 243
a8 253
198 257
98 176
74 81
D¢ty How
* %
2 4
x ¥
19 68
174 213
is 75
167 202
19 - 90
82 161
- 83 v6
83. 301
i7¢ 3c9
120 94
165 162
292 2r4
258 234
78 299
6 103
1706 285
116 263
112 288
112 19%
85 67

1983

De¢

18¢
223
347
139

188"

236

142
266

148

3% -

332
332

224

Dec

‘118,
218
298
315
redv)
(255

147
232
35

162
231

183

293
161
448
361
b F 93

23]
er

“n

Hean

W

12501
129.7
141.9
120.0
202.3
154.9
198.2
177.0
127.3
187.%
171, 4
187.4
127. 8

" 170.3°

213.9
197.3
152.2

15%.9
34.5

'pGd

Hean

oW

-

t1e.2
156,42
156.8

169.5

136.8
214.6
183.1
214.3
152.9
147.1
228. ¢
2€5.5
21¢.8
£39.1
175.3
233.2
29%. ¢
165,7



-
AL}
4 ]
~N

222
165
203,
407,
206
152
188’
263,
347
345
. 228

172

196
319
- 159

297
292
374
318
406
166
191

494
324
291
225
k1]
319
213
288
201
310
225
245
176
2e3
3es
171

214
1€s

457

261
234
238
382
252
252
322
29¢
161
149

326

2383
253
247
239

26;

Menthly discharges at Jatijuhur in m3/s'as revised by

.NEDECO, 1983

fgb

32@
269
227
278"
228
227,
342 .
161
292
298’
246
279
222
286’
196
345 ;
299"’
329
196
217
199
346
208
282
%]
344
233
428
241
142
226
320
294
245
252
3s9
165 .
174
430
395
199
287
253
229
t22
466
235
281
167
361
214
297
282
357
191
337
194
399
130
asy
137
2¢s
9

312
352

1790
;281
184

198
370
343

tHar

345

e
302.
139
314
185
413

280,
-3

296

<21

55§
are’
246

123

aes:
427

-385

432
184

618
327
233

3re

399

257

© 389
c242

366

261

274 .

160

386
332
242
308
238

283
271
176
352

348

217

302
265
516
172
asi
339
127
3z

228
197

29%

99

Rpr

307
356

379,
114
427
254

159

311

495

261
445’

306
455
254

308,

365

389

358
264
197
409

420

206
368

387

237
152

. 223

109%
266
273

156

252

309

148

456
398
-378

3608
ise
416

138
313
177

323

S ER!

178
347

257
334
- 299

299
254

358,
3?3
287
246
2€9
178

345

267"
268

67

tHay

1214
95

372
196
225
132
248

269

153 -
122
458

255

387
158
172
167

295
326
280
122

399
333

261

T 218

156
i1
82
98
96

248
f 234

141
13:13

290 .
2092
287,
185"
169
293 .

289
i53

1990

175

BEER
. 218
S 121

152

134 -
27
138
324

196

185
ari.

299
205

122
218
208
257

1ev

208
e?

Jun Julj
88 60
59 54
93 62
185 225 -
114 74
32 31
69 34
120 67 .
128 35
AT
198 69
172 sSé
196 &9
1726 87
S 57 39
82 27
g8 49
242 57
215 179
176 2e3
286 129
167 72
169 77
171 42
6?7 s57
€6 5¢
65 65
56 . 158
£6 163
143 63
138 136
79 68
93 37
98 43
153 64
166 .235
262 182
104 226
195 2084
113 83
45 435
89 iS5
90 133
27 13
65 3¢
55 383
96 23
35. 15
238 236
128 S8
170 93
118 57
a5 . 24
136 | 96
59 . 104
93 57
35 17
249 390
230 22a
134 47
65 66
116 63
b%g 69

Rug

Sep

114
28
43
25
30
17
22
39

46

Y
a8

o we
‘198
L&4

i8

‘28

49
40
57
27
31
84
39
187

Qcte

173

46
144
29
i93
29
1903
R
-1
65
140
142
62

vt

.82
52

84
§28

41
168
. 24

- 88"

185
195

81
167

=13
202
- 6%
149
137

‘319 -

169
BT
123
222
17¢
se
118
27
32

13

155
18
174
1=
167
- 19
. B2
83
83
i79
i2
165
292
‘258
79
6
170
116
112

107
€7

ﬂou

196
93
209
138
248
46
101
263
329,
t2y
218
128

124

214
259
172
28t
103
283
127
£11
186
262

269 -

239
202

145

233

Dee hian

113 186.2
219 142.7

150 185.4
255  145.3
296 203.2
172 112.90
144 1Sy, 4
468 187.6

419 22€.6

213 1445.0
z@4-  2e3.6
382 206.1
150 29¢.3
323 2e7.8
338 1€6. @
218 156.6
227 ie3.8
339 21i1.3
283 220.2
392 60,7
2936 224.9
353  205.3
174 194.4
120 218.9
2086  1€2.7
i1¢s  1€6.2
333 156.3
368 216.8

'348  1£6.0

162 173.3

161 §185.1

224 . 156.4
234 18B5.2
146 1S5t.4

339 204.5

15 257.3
184 201.9
257 176.9
323 243.1

79 125.9
267 is5.8
75 11€.3
3cs 191.3
89 92,9

218 IS6.1
298 156.%

315 1692.95
‘247 135.8

235 214.6
147 183.1
227 214.3
355 1g2.8
g2 14701
231 22S.6
256 2035.5
173 215.¢8
2032 13%.1
1] 175.3
449 233.%
361 -206%.%
356 165.7

249 12,8
a1 33.2



gubject
gration
FI" nate
year Jan
1979 202
1971 292
|9?3 I35
1974 148
1975 23
1976 283
1977 188
1978 15¢
157 256
1989 205
hver 211
fidv 52

Feb
323
207
2013
3035
170
134
238

143

264
fae
z66
150

207
65

HEAN HOMTHLY DISCHARGE

CURUG
MCURY

Har

174
e44
148
ievr
160
‘B8

239

142
305
124
193
i7e

181

39

G
apr
265
281
128
183
319
199
229
b22
360
129
3a3s
170
230
71

May
140
260
127
159
330

460

226
184
241
140
363
198

222
88

Jun

103
178

133

1686
166
132
153
12%
248
234
199
159
166

42

Jul
119
137
13¢
165
14g
139

146

117
153
235
157
174

152
31

MZ-b-BO

(n3’s)
flug Sep
166 104
128 115
125 126
161 109
158 178
153 219
148 388
118 126
145 122
2z4 259
148 180
le1 162
142 166
38 €5

Oct,
102
iz2d
149
49
221
322
182,
128
117
197
157

‘152

158
62

" NEDECO, 1983

Hob

93
112

132

55
374

244
319
15%
158
25%

229

223

179
76

bE(:

163

233
239

112
1¢5

227,
232,
127
172

310

251"
207

204

S

(poc -
Ke sy

TR
1536;!

1€4; 3"

168

15;’-9‘;%'
201,
191.%
226, 4
195.¢
199, 7

221.¢
176. 4

.
185.3

24.¢
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Attachment 2.

Water Resources Development in Citarum River Basin
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Attachment 3.

Alternative Scheme of Canal 1, Canal 2 and Pipeline Systenm
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Comments for Pipeline system for Water Supply

from Jatiluhur Tailrace to Jakarta

In response to the request of DSE on the pipeline system for raw water

conveyance from Jatiluhur tailrace to Jakarta as an alternatlve to the

Canal I, NEDECO Study Team estimated the constyuction/ operatlon co;ts_

as follows :

- Construction costs

including pipeline,.

pumping station and

land aquisition

- annual operatien co.

Rp.

Rp;

{Present worth-12 % di#—

count rate)

- Total present worth

.Rp..

Rp.

Pipeline

378.5 billion:

29.9 billion

244

622.5

billion

- Canal

R§.33 billion

Rp.4.14 billion

Rp33 9 billion

R966 9 billxon

Compared with the both costs of pipeiine and Canal systems; it is clear

that this plan  is not feasible for the raw water coﬂVeyance:system'fdr water

suprly, because the plpellne system is costly as almost ten tlmes thh as

Canal I, It is not only costly, but also w111 be preSented the follow1ng

difficulties at a technical aspect for the execution of the system.z

1. The diameter of thls condu1t will be 3.6 m for SInqleﬂline, i&s Lt is

impossible to manufacture such big diameter plpe as 3.6 m, it must be

constructed by shleld tunnel method and be more COStlY

(unit cost will be approx1mately Us$ 12,500 pe;-meter)

2. For double-line conduit, the diameter will he 2.8 m.

In this case, welded steel pipe or prestressed concrete pipe be uéed.

In pipelaying works shall be performed by experienced foreign contractors.
Width of the land to be acquired will be 12 m, which is almost same width

for the Canal.
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3. Total power of r¥aw water transmission pumps. with a capacity of

4.

30 m3/$ec and total head 8l m will be 32,000 XKW, of which power

will not be admitted to bhe supplied.

Unit cost of Raw water from Jatiluhur to Jakarta will roughly be

estimated as follows :

~ interest for total investment {12% per year) :

45.6 billion
30.0 billion

Rp. 380 billion X 0.12 Rp.
.~ Anntal operation costs : Rp.
_Total Annual Expenditure : . ‘ Rp.

- Annual raw water conveyance 1
30 m3/s X 86,400 X 365 days
- Raw wWater cost :

Rp. 75.6 billion/0.942 billion m3 = Rp.

75.6 billion

0.942 billion m3

80

- Then, present water tariff shall be increased more than double

by adding the raw water cost.
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Attéchment 4.

Water Requirement of Jatiluhur Area
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WATER ‘REQUIREMENTS OF JATILUHUR AREA

of ghg_pptal water requirements of Jatilvhur area, irrigation demand.OCcupies
over 73%.. - Irrigation watcr requirements are considered based upon the amount
of . irrigable land in the river basin, the warer demand per hecta;e, and an
assumed rate of 1aﬂd,development. The total cultivated area is 214,100 ha

at present (1981-41932) in the Tarum 1rrigation area and the total future
area is estimatéé at'236,500'ﬁé.

According to information of Jatlluhur Authority, the Tarum irrigation area
éonsists;of the North Tarum area (78,850 ha), the Eaat Tarum area (90,250 ha)
and the West Tarum area (45,000 ha). The irrigation arcas of the North
Tarum_éhd,the_Eaét;Tarnm,arq_considered fully developed while the West Tarum
area is eXﬁgcted to expand from 45,000 ha to 68,000 ha and then to decrease
to 67,400 ha due to urbanization of Jakarta city, L
Thg,TQtum;1ry1ga§ion,afea}is,supplied‘by three primary canals, namély thé
Nor;h;Ta;um,_the East Tarum and the West Tarum Canals with water from
Jatiluhut regservoir on the Citarum rviver. Ixrigation water is pumped into
the Hest_Tafum and the East Tarum Canals at Curug weir and the North:Tarum

Canal at . Walahar weir.. -
1) West Tarum Area (1990)

The water requirements of the West Tarum area consist of those for
irrigation:(67'600 ha), Jakarté _drinking water, flushihg of central,
Jakarta. and. flushing downstream of : Bekasi and Cikarang wefrs. The
.Hest Tarum. Canal is expected to deliver 14 m Isec of: drinking water -

" to Jakarta;by 1990, and flushing water for central Jakarta which vary

. from Omm?lsg¢;in;§hg‘wet periodg to 5 m?lsec 1n:nhe_dry,periods. '
A mlniﬁum.f;¢w”§f_2i@3lseq_downstream of the Bekasi and Cilkarang we;?s
during}thg dry .period f;om,May.to Octobey has been allowed for flushing

requirements. The total water requirements of the West Tarum Canal are
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2)

3)

4)

1,83% million m3/year in 1990.

On the other hand, available water from the lotal: riVéts’éf'thé'Eéka§li e
the Cikarang and the Cibeet is totally: 892 pillién m /year. Theréf6ré;w"‘

annual requirements from Curug welr are 1,092 inillion m /year, including

153 million @ Iyear of canal losses.

East Tarum Arvea

The water requirements of the Bast Tarum area Iné¢lude only irzigation -
demands for 90,250 ha including canal lossés at about 1,921 million -
(1} Iyear. The available local Inflow is estimated at 893 millfon m3lyear.

Therefore, annual requirements from Curug weir are 1,028 million m Iyear.

North Tarum Area

The North Tarum Canal provideé‘irrigatioh'water_for‘an aréa of 78,850 ha.

Local sources for this canal are not avallable and the tatal water supply
for irrigation s 1,836 million m3fyear diverted from the Citarum rivek
at Walahar weir. Table ‘presents the water requirements consisting -
of irrigation, flushing and canal losses which total 1,902;m11116n'm3fyeaf

at Walahar welr.
Total Requirements [rom Jatiluhur

Water frowm Jatiluhur reserveir ié‘expeéted'to gserve the abbve three
areas at a total of about 4,022 miliion m3lyear in 1990. Additiénal
flow between Jatiluhur reservoir and Curug welr i5 contributed to the
Citarum river from the Cikao river. Reliable flow of the Clkao river’
can be used for diversion at Curug or Walahar welrs at about" 105 'mi1lion

Iyear excluding an allowanée of 3 malsec for increased future usés -
in the Cikao river basin Ltself for domestic and irrigation pBIQOSéés“
Therefore, water resources réquired from Jatiluhur i 1990 totals: .
3,917 millfon mglyear as shown in Table
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The future requirements for 1995 and 2000 from Jatiluhur are estimated

as follows:

Annual Demand (x iOﬁ_mB)

7 : 1995 2060
1, Ea?um irrigation : _ 5,900 ' 5,500
2. Sﬁibiy from local rivers '_ : 1,800 - 1;500
3. frbm Jatiluhur storage (1. -2.) 3;700 3,700
4, Additional demand

@Jakarta water supply 1,300 1,600
- Irrigation E6, EB8 & E9 200 200

5. Total demand on Jatiluhur
‘storage (3. + 4.) 5,200 5,500

(NEDECO,1983)
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Table " Use of Jatiluhur storage watey by 1990 '

DEMAND
 anB 3
A, WiIC (en!arged hy 198%) (10 o )
Irrigation (67 400 ha) ,300
Jakarta drinking water (14 m /s) + 441
Flushing Central Jakarta + 37
Flushing downstream of Bekasi and Cikarang weirs *) + .53
-1,831
Use of water from local sources 6 3
Bekasi : 421 (10" m")
_Cikarang 171
Cibeet . 300
Total - B892 :
- 892
- 932
Canal losses + 153
Annual requirement from Curug weir 1,092__
B. ETC .
Irrigation (90,250 ha) 1,921
Local inflow - 893
Annual requirement from Curug weir ‘ 1,028
C. NTC
Irrigation (78,850 ha) 1,611
Canal losses _ + 225
Flushing downstrean of Walahar 66
Annual requirement from Walahar weir '1,902
Total annual requirement at Curug and Walahar welrs 4,022
Contribution by Cikao river - 105
Total annual reguirement on Jatiluhur storage* 3,917
NEDECO, 1983

*} Excluding coastal strip requirements and unforeseen developments
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Table =

Water reqmmnents from Jatiluhur (1990)

wic')

Total
at

-~ Curug

‘—"'-'-"‘--—4
anthly
aVeragé

Jan

Maxr
Apr
May
Jun
Jul

Aug

Feh

Sep

Oct

11|

X
It

I

11

I
IX
I
IT
I
1T

1|
11 |

11

I
Irl

1}
11}

'29.8
|
11|

CIx|i

: 42 [3 4

28.3
34.2

© 56.8

68.5

© 80.4

93.6

110.3°

104.6

68.2

;49,4
‘23.5'
l‘: 1114

0

5417

78.8
86.1

92.4
' 84.9

69.3

1.8

2.9
36.1

53,7
71.7

63.4
47.3
44.6
28.6
10.4

2.9
0.7
1.0
0.3
5.4
15,7
2000
29,0
58.1
53,5
'64.8
59,4
53.2
36.6
24.1
17.8

20,8 -}

14,2
54,2
73.7
62.1
48,1
35.4

45.3
290
47.3

36.3
- 85.1
120.3
154,1
194.3°
231.8
205.4
187.5
156.2

113.0°

65.2

35.5

17,8 |
3430

;'172.6”’
F235.3
C21L.4

216.6 -

177.9
1 126.9 "

o
1.8
.1Q2.3
_174;5
iji.gr
'85;1
| 123;7
- B0
éq&,o'
uds

1524

'-:-""‘"'—--——_:..

i—‘ELZEI

Fontrib
Cikao -
73
Y
6.5

7.4

5.4

L9

2.5

Jatlluhul
. 29,5

171.9

2121

- 149.8

from

33.4
96.3
166.9

212.9

89.1
26.7
73.0

204.0

‘,f**)i
>Total . :
Volure ;

21;836_ j

-----

ré 1,092

§3:9ss;

? 3,956

‘108 |

3,851

**l in million m3

NEDECO, 1983
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Table Water requirements from Jatiluhur_{19901w_§t-(Flfug_'__ .

Unit; m3/sec

| | | Total | monthly
NTC BIC WIC at average
. Curug §
Jan I| 42.4 0 2.9 5.3 | 5.,
o ¢ 28.3 0 0.7 29.0 .
Feb I 46.3 0 1.0 47.3 I8
11|  34.2] 1.8 0.3 36.3
Mar x| 56.8 [ 21.9 5.4 85.1 | 4009
11| 68.5 | 36.1 15.7 | 120.3
apr If  80.4 | 53.7 20.0 | 154.1 f g,
x}  93.6 | 71.7 29,0 194.3
May I| 110.3 | 63.4 58.1 | 231.8 918.6
- ax| 104.6 | 47.3 53.5 | 205.4
Jun I 78.1 ] 44.6 | ©64.8 | 187.5 | 5 o
| Ir{ 68.2| 28.6 59.4 | 156.2 |
IT 28.6 0 36.6 65.2
aug I 11.4 0. 240 | 355 | 56+
| 0 0 17.8 17.8
Sep I 0135 20.8 | 343 | 3.9
CIx 29.8 |. 40.7 14.2 | 117
oct 1| 54.7(63.7 | s4.2 | 172.6 | s04.0
11 78.8 | 82.8 o137 [ 2353 |
wov 1| 861|931 | os22 f 214 | o540
x| 92.4 | 621 | 621 § 2166 |
pec I| 84.9 | 44.9 8.3 | 177.9 | jera
' II 69.3 | 22.2 . 35.4 | 126.9 . |
Tota S b : | S EE
(x 10°nmp) 1-836] 1,028 | 1,092 } 3,956 | 3,956
Annual) ... , A
Averagd O8+2| 32.6 | 34.6 | 125.4 | 125.4°
NEDFCO,1983

*) including 1990 drinking water for Jakarta -and

flushing water for Central Jakarta
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Table . Water balance for the Fast Tarum Canal (in m3/5}

Requirement Available , Net re- Used
at secondary  local flows quirement localiy
- - Intakes : from Curug

| o - 24.0 42.0 0 24,0
1T 41,7 39,9 1.8 38.9

Mar I 6341 41,2 21.9 - 41.2
11 77.3 41.2 36.1 - 41.2

Aapr X 95,0 413 53.7 41.3
I 113.0 | 41.3 1.7 41.3

My I 107.0° 43.6 . 63.4  43.6
T 90.9 43.6  47.3 43.6

Jun I 64.3 19.7 44.6 19.7
1 - 48.3 19.7 . 28.6 - 19.7

Jul T 28.6 18.2 104 18.2
11 7.7 1.2 0 1.3

Aung I it 15.5 0 0
1T . 0 15.5 : 0 0

Sep. 1 24,5 11.0 13.5 11.0
11 51.7 11.0 40.7 11.0

Oct I 79.5 15.8 63.7 15.8
XX . 98.6 15.8 82.8 15.8
TRovor g 108.4 35.3 73.1 35.3
IT 97.4 35.3 62,1 35.3

Dec 1 92.3 47.4 44.9 47.4
Total Volume 1,920 975 1,028 893

{in 10° m3) |
Reliably available flows based on diverted flows during 1976 - 1981

k3 . .
YN further losses have been assumed in the primary canal., Losses
gggnnsthe primary canal are assumed to be re-used at the varicus
t : . -
ream wedrs. 'REDECO, 1983
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Table Water Demand and Available Water frow Jatiluhur :

. _ .
annual Water Demand ( x 107 m )
Year 1990 . 1995 \ 2000
1} Tarum irrigation 5,756 5,500 5,500
2) Supply from local rivers 1,800 1,800 1,800
3)From Jatiluhur Storage 3,956 3,700 3,700
4) Additional Demand
A. Jakarta Water Supply : 441 1,300 1,600 .
_ B. Irrigation (E6,E8,E9) __200 __200
5} Total Demand on Jatiluhur Storage 5,200 5,500
6) Available yunoff Citarum River' 6,100
( Prefeasibility analysis, 1981 )
7) Reliable supply from Jatiluhur 5,708
8) Reliable supply, NEDECO,1983 5,400
Based on

NEDECO, 1983

M2-b-110



Attachment 5.

Water Demand in Jakarta City
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WATER DEMANDS IN JAKARATA CITY

1.

Donmestic Regulirement

Domestic water for Jakarta is obtained from public distribu;ion netgofks
controlled by the public water supply corporatiom, PDAM, and also from
private shallow and déep wells. Water consumption fs considered based

on population, unit water consumption of various income groupé, distri-
bution of the population over these Income groups and unit water consump-

tion for industrial, commercial, governmental and other uses.

Domestic water consumption was categorized depending on the income

group as follows:

Group I & II 20 1pcd

Group 1II & IV 150 lped
Group V¥ 250 1ped

On the other hand, groundwater is the supplementary water scurce for
Jakarta eity. Groundwater demand has beén analyzed for two cases.
Cases 1 is for the same water consumption as that of the above figures
for piped water consumption. The other, Case 2, is intended for

water consumption lower than piped water and these figures are as

follows:
Group 1 & II 20 lpcd
Group III & IV 60 ipcd
Group V 150 iped

Table A summarizes the water demand of Jakarta city from 1980 to
2005 as studied by the present JICA Study Team in 1983,
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2.

Flushing Requirement

Hater fox flushing means the minimum river maintenance flow requived
for preventing river poilution and saline water fntrusion at the
estuaries. For flushing water requirenent during the dry season, May

_ to Cctober, a minimum downstream release is considered to improve

downstream environmental conditions,

Jakarta fluéhing requirements were studied in the Jakarta flood control
study (NEDECD, 19?2). Due to the lack of a separate system 1n Jakarta
city, the open drainage a¢=present acts as a combined flood drainage
and open sener system. The flushing requirements were estimated on

the basis of replacing the water contained in a open channel every 24
hours ‘which amounts approximately to a requirement of 1 Llsecfha. The
aspects of spatial and temporal distrihution of flushing water should

be considered together with the seasonal variations in the river flow.

Assuming a future urban area in Jakarta of 24,000 ha, the overall future
flushing water requirement is estimated at 24 mBISEC. In the Feasibility
Study by NEDECO in 1983, @he'flushing water requirement in Jakarta of

22 m3/sec was considered, based on the above study. Of the total require-
ments, the ninimuin requirement of 6 m3/sec in September is assumed to be
available from flow in the local rivers crossing the gity, and thg

maximum one of 16 m3lsec in September has to be supplied by Jatiluhur

water sources.

Table B summarizes the flushing requitements in Jakarta and gross
flushing requirements consist of Central Jakarta (9 1 Isec) East
Jakarta (10 m /sec), ‘and South -East Jakarta (3 m Isec) The enlarged
West Tarum Canal supplies 5 m lsec of flushing water to Central Jakarta
and after completion of Caral 1B , about 8 m /sec of flushing water will
be supplied to East Jakarta. Other flushing water is supplied from

the local rivexs crdSSingithe city. However, there 1s not source of

flushing water in South-East Jakarta for about 3 m3/sec.
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