that if the supply capacity were not limited, the potential population
nmight be served, . .~ '

Population servéd by income group is summarized below in Table 6.5

Table 6.5 Population Sexrved by Income Group
(In 1,000)
Year Income ~  Income - Income Income: . Income Total

Group I Group IT  Group IIT Group IV Grpoup V

1980 1,085 1,241 506 284 346 3,462
1985 1,025 1,248 586 351 661 3,871
C¥e80 1,027 0 1,388 737 '470" 1,145 4,736

1995 1,002 1,475 929 624 1,812 5,843

2000 902 1,503 1,094 768 2,518 6,785

2005 793 1,557 1,306 Coss 3,393 7,997

6.2 Water Requirement.
6.2.1 Water Demand Projection

PDAM, at present classlfles thelr consumers to 26 categories as shown in
Table 6 6,‘ 6 ? and 6 8. As -the present damestic consumption is 46 % of total
consumptlon, it 13 proposed for the purpose of projection of . future water
consumpﬁlon-;o c%assify=ggnsumEts to)two‘majorxcategorles,l,e,._ Domestic Use
and Néh{Domqgtic Usé?raﬁdwﬁqn—nomgs;ic Uﬁe consumer ~ 1§ further classifierinto

twelve categories. .
Proposed categories are as follows:

A. Domesticd Use

"A-1 Public hydrants
A-2 Residential sexrvice commections
B.  Non-Domestic¢ Use
nli?’pubiic Use
-a. Government offices
.(b. Schools N'

.....

c. Religious Places

M7~a-7



d. Hospital (Government and Private Roepitalsj

e. Boarding Houses

B-2 Industrial Use

a. Industries (Industrial Enterprises’ and Store Houses)
b. Small Industries

B~3 Trade and Serviees

a. Hoteis . L . 7

b. Trades and Services (Trade Enterpr;se, Bank Judge/Lawyer,.
Taylor, Steambath hlght Club, Barbershop, Service Station,
Gp Doctor) '

B-4 :Port Tanjug Priock
B-3 Armed Forces (Military Installation)

B~6 Depek National Housing (Depok)
{1) Domestic Use: (A)

_ As discussed in the Section 6.1.3 Population Served the population served
is distributed to five income groups. Considetlng ‘the service connection cost,
including material and plplng cost, required by PDAM to consumers, it is '
assumed that consumer$ of incomé group I and II are unablé to afford to haVe

a conneciton, and they will rely fully for their domestic uée on stand pipe,; 6;
Public hydran or water vendor. Income group IIT, v and highest income group

V will receive piped water from residential service connection.
a), Pubiic Hydrant : (A-1)

~ Per Capita demand for income groups?iand II

The preseat consumption per caplta is:estimated based on £ield consumption
survey by interveiwing.and, on the other hand, taking into accoUﬁt-thefevefege:
ability to pay, taken as 4 % income. As the result, per ‘capi.l:e'tconsomption'is
estimated to be 7-25 lped, 16 1pcd in average., For demand projectiOn it is .
proposed to employ 20 lped for inceme groups I and II"while somé of them will
purchase the water from vendor and they must pay some tranSportation cést whibh
might cause some reduction of actual per capita ¢onsuvmption:: - :

M7~a-8



b) Residential Service Coanection : (A-

2)

1) Per capita ‘demand for income groups III and IV, : (a)

Taking into account avevrage consumption per residential connection

of 1- m3/connlday which is derived from billing record of the year 1980

through 1983 May, per capita consumption is estimated as 125 lpcd in

assuming household of 8 persons.

Considering the living condition

fmprovement such as for washing, bathing and so on it is proposed to

employ 150 lpcd and apply this per capita consumption for income

groups IIT and IV..

In considering average ability to pay, per capita consumption is

estimated from 138 lpcd to 154 lpcd 146 lpcd in average which is about

150 1ped.

Considering all the above, per capita consumption for income groups
11T and IV i{s estimated as 150 lpcd.

ii)'Psr.sapits_demandnfor income group V, :

(v)

According to the analysis of the EXlsting consumption record area

where rather higher income goup housing located and piped water system

is improved in respect to pressure and waper.quality satlsfactory to

the consumers, those area are served by 1 5 - 1.6 times of average .

consumption per re31dentia1 conneciton of 1 D m3/conn/day. It is assumed

that this higher per. caplta demand could be applied for the highest income

1&ve1 v group._

Under the assumption above, it is estimated that per capita consumpt-

fon forsincome'gfoup'v is 225 -~ 240 iped and is concluded to apply 250

Ipcd for income group V.

LR

_Thé!fer éépita demand for Domestic Use'by income group is summarized

as shown;beiow.

Income Group I and IT
Income Group III and 1V

Income Group V

20 1pcd (Indirect Consumers, Public Rydrant,

150 1ped (

1250 1ped

Standpipe and

Direct

M7-a=9
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By applying the above per capita deménd to the population served
of eath income group, the domestic demand 1s calculated and is summerized

as khown below.

Table 6.6 _  Summary of Projected Domestic
Water Demand (In 1,000 m3/d)

‘Glassification 1980 . 1985  .1990 1995 2000 . 2005
1. Residential o e R N
Servie Connection 103.0 305.8 467.2 686.1 - 908.8 1,186.3
2. Public Hydrant 9.1 45.5 47.7 49.5 48.1 47.0
Totaj}: - 110.1 . 351.3 5149 735.6 - 956.9 1,233.3
(1,270 (4,070 (5,960 (8,510 ~ (11,080 (14,270
1/s) 1/s) i/s) 1/s) 1/s) 1/s)

(1) Altérnative Bstimate of Domestic Use T (AY)

Although in the discussion of 6,1.3, groundwater was assumed to be availéble
in Zone II, thete may be some possibilit& that‘groﬁndﬁaté%‘isfnﬁt'abéilable}‘
For, the groundwater table has been declining in these yeafs in the sald area, .
by 5 to 10 meters a year. In that case, all people HéVe*Eo'fély on piped
water. Hereunder, therefore, an alternative ‘estimate of domestic use'will be
made based on the percentage of population sérvéd'aswshbwnnbhﬂTable'6;33”3

which is prepared by revising Table 6.3 'in 6.1.3,

Table 6.3a - Percentage Applied For Projection of

Population Served

Income Income’ Income Incomé 7 Thcome

Group 1 Group II . Group IIIX “Grouwp IV. .. Group V

A A ) N A AT
Zone T 100 100 100 100 _ - 100
Zone II 100 100 71000 - 100 S 1607

Zone II1 -~ 30 40 60 8¢ . 90

Population served projected by five-y¢ars intervals is' summerized below
in Table 6.4a S T o L e
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Table

6.4a

"Population Served VS Population in Service Area

Population

* Note on Teble 6.4

Service
Year Area. . Served.
e wmd)
1880 283 4,024,000
1985 283 " 4,419,000
1990 338 5, 357 000
1995 383 -'6,523,000
2000 414 " 7,497,000
2005 454 8,784,000

(62
(81
{58
- (82

(60

(82
(66
(81
(68
(82
(72
(84

%)

%)

%)

%)

%)

7)

%)
%)
%)

Z)
%)

o

to_be.appliéd hevre

Populirion
in Service

‘Area

4, 9491000
5,372,000
5,538,000

8,002,000

9,092,000

10,496,000

(76 Z)
<1oox)

(70 2)
(100%)

(74 %)
(100%)

(80 %)
(100/)

(83 %)
(100%)

(87 %)
{100%) .

. Population Sgrved by lncome group is summerized in Table 6.4a

" Table

Year

1980
1985

1990

1995
2000
2005

6.4a

Poﬁulation
in DKI .
boundaries _

- 6,468,500

7,630,100
85872,900

9,949,600

11,004,900

111,998,900

below::

-Population Served by Income Groué (in 1,000)

Income Income Income Income , Income Total
Group I Gfoup II Group IIT Group ¥V  Group V o
1,356 1,489 540 294 346 4,027
1,277 1,493 625 362 661 4,424
1,304 . 1,631 . 787 485 1,145 5,361
1,289 1,787 9% . 643 1,812 . 6,524
1,182 1,839 1,167 791 2,518 7,498
L7z 1,945, 1, 976 3,393 8,785

397

. By applying the per.capita dEmand to the population served of each

income group, the domestic demand is calculated and is summerized below.

‘M7-a=11



(2)

Table 6.5a ~ Summary of Projected Domestic

Watexr Demand {(In 1,000 nd/d)

Classification 1980% 1985 1990 © 1995 2000 ' 2005
1..Res1dentaal ‘ o L o e

Service Connection 101.0 313.4 47,1 698.,1  $23,2 1204.4
2. Public Hydrant 9.1 55.4 58,8 . 61.5 604  60.4
110.1 368.8 ° 535.9  759.6 983.6  1264.8

(1,270 (4,270 (6,200 (85790  (11]380 (14,640

1/s) 1/s8) 1/s) S 1/s) 1/s) 1/s)

* Water Demand in 1980 shows actual average day consumption derived from

b1111ng record prov1ded by PDAM.

Non-Domestic Use : (B)

Future water demand for non-domestic use will be projected based on | the

analytlcal results of records and information prov1ded by PDAM and other

relevant data collected such as Jakarta Master Plan, 1and use plan employment

forecast and statistical data. The details of projection are described:in

the following.

-a)

Public Use, $ (B-1)

-{) Government Offices : (a) R E

The Water demand of Government offites : 1s projected considerxng ni

number of government offlcefﬁnployees and the 1and use map.

Employment forcast prepared by DKI Jakatté‘SD?.group;ﬂEoopiied i

Mid-March 1983, indicates the number of'gOVErnment office in ~
the year 1980, 1995 and 2005 are 258300, 402,400 and 546,600 respectively.

On the other hand, assuming the government officos in service area

fully rely on the piped water, average unit con3umption per employee:

is estimated as 243 lpcd based on water consumption record, From the

above, 250 lped is assumed for projection of water demand.

The results of the projection are shown in Table 6.10

‘M7~a=-12
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Table 6.10 Projected Water Demand Fou

Govexrnment Qffices

~ Unit Pémand Total Numbers No.of Employee Total Demand
Year I./employee/d _oflemg}oyee in Service Area '000 m3/d
1980 243 258,300 255,500  54.9
1985 250 306,300 259,300 - 64.8
1990 250 354,300 311,600 : 77.9
1995 250 402,400 371,800 93.1
12000 250 474,500 434,400 ©108.6

2005 250 566,600 . s08,400 - 127.1
i1} Schools : (b)

The water demand for schools is developed based on the number of student
and unit per pupil (Student) consumption. Avefage daiiy cbnsumpticn of
school is 5 m3f¢onnllday. The numbers of connections registered and billed
in the year 1980 are 239 and 232 respectibely.

According to the statistical data,the average number of étudegts pétséhébl
is 310-350 in 1980. Ohter statistical data indicates that in Jakarta, it
has adopted the double-shift school system ile, 1 5 schools per one school
building. From the. above, it is estimated that 500 students in average

attend schools and thus consumption per student is estimated as 10 litres.

Population of school ages, and the student attendance are developed

based on the statistical data and those figurés ére sh0wn in Table 6,11

Service ratio in year 1980 is 10 percent which 1s derived from the
number of connections and numbér of schools in the service area and 1.5
shift school.system asadiscussed in the above.; The service ratio is

assumed to increase ‘and reach to 100 percent in year 1995.}

The projection for water requivment for achools 1s then projected as
shown in Table 6.11

M7-<a<16



Table 6.11 Projected Water Requirement ¥or Schools

Pop'n Pop‘n' Total Pop'n Student Service Student Unit Total

Yeer of. - Student in in Ratio Served Con- Demand
- §chool Attend- Service :Service _ & sumpt

. Age  ancé  Area Area ' iom -
_€'0op0) ('000) ('000) (%)  ('000) (%)  ('000) (1pcd) (7060 n3/d)
1980 6,469 _fé,]bo”'i,ﬁia" 76 1,120 10 112 10 1.2
1985 - 7,630 3,182 1,997 70 1,397 35 488 12 5.9
1990 8,873 2,629 2,748 4 2,043 60 1,219 14 17.1
1995 9,948 3,999 3,100 80 2,480 100 2,480 16 39.7
2000 11,005 4,346 3,237 83 2,686 160 2,686 18 48.3
2005 11,999 4,656 3,755 8% 3,266 100 3,266 20 65.3

1ii} Religious Place : (¢}

Average daily consuﬁﬁtion per connection of.teligious place througﬂ
year 1980 .to 1983 is approximately 3.0 m3/connfday. The numbers of
connection reglstered and billed in year 1980 are 305 and 297 respectively.
Aceording to statistical data the total number of rellgious place in year
1980 is 6,803, The number of the religious places in service area is
estiﬁatedigs‘pr0poxtienal to the_popelat;on in the service area. The

“service ratio in the service areé is thus obtained as 6 % of numbere
of religious place in the serﬁiee area in 1980 It has been projected
that the service ratio in the service area will increase gradually and
will reach to 100 percent in year 1995 The pro;ectlon of water demad,

- based on the above, is shown in Table 6.12

Table 6.12 ‘ Projecteﬁ Water Demand For
o Religious Place B

Pop'n No of Pop n .. No.of ‘Service No.of Unit  Demand

Year ) Place in Place - Ratio Place Con-
: o Serviée - in : - Served  sumpt
R . .- Area . Service . o ion .
7 ('000)7 o { Zi)ﬂ_ | Area : (%) o M3/p) ('000 m3/d)
1980 6469 6803 76 . 5180 6. 297 2 0.6
1985 7630 8030 . .70 _ 5620 20 1120 3 3.4
1990. 8873 9350, .74 .. 6920 50 3460 3 10.4
1995 9948 1070 - 80 . . 8380 . . 100 8380 3 25.1
2000 11005 11580.. . 83 .. 9610 . 100 9610 3 25.8
2005 11999 12630 . - 87 .. 10990 . .. 100 109990 3 33.0
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iv) Hospitals (d)

Average dally COnsumption per connection for government hospital
and privatefmspitalslhroughy@ar31980 to 1983 is 70 - 76 w3 and 5 -8
"m3 respectively. According to the statistical data, the numbers of
hospitals and meternity hospitals are 46 and 186 in 1980 and on the .
other hand, registered numbers of connection of government hospitals

are 50 and_private hospitals 89 respectively.

If it is assumed that "Hospital" be government hospitaland“maternity
hospital" be private hospital, then the ratio would be 100 # and 60 %

in the service area respectively.

The numbers of béd per hospital and meterxnity hospital are 158 = 210
and 17 -~ 20, ‘and population per one bed is developed as 521 in 1931 533
in 1975, 531 in 1980. I could ‘be applied for démand projection, that
200 beds per hospitals and 20 beds per matefnity hOSpitals; and’ 500 persons
per bed. These data are presented jn Table 6.13 - bélow.

From the average daily consumption and numbers of bed per ﬁ&sbifél;
the unit consumption per bed is estimated as some 400 1/bed/day.
Table"6;13' Nuinber of Hospitals, Beds
(Fory Year 1971, through 1981)
- : : ol . Numbe¥ of beds
Pop'n  Number of Hospital Number of bed per Hospiltal

Year Hcspital Maternity Total Hospital Maternity ~Total Hospttal Maternit
e Hospital S Hospital - . "Hospital
TR 7
1071 4576 - 39 127 166 6178 (70) 2596 (30) 8744 158 20
72 4755 37 135 172 6362 (70) 2663 (30) 9025 171 19
73 4973 37 140 177 - 6583 (70) 2770 (30) 9353 ~ 177 19
74 5182 38 155 193 6952 (71) 2866 (29) 9818 182 18
75 5403 40 163 203 7253 (71) 2892 (29) 10145 181 17
76 5701 40 171 911 7380 (71) 3087 (29) 10467 184 18-
77 5925 41 171 212 7627 (71) 3104 (29) 10731° 186 18"
78 6081 43 179 222" 9072 (74) 3248 (26) 12320 210 18
79 6239 45 179 224 8840 (73) 3248 (27) 12088° 196 ‘4§
80 6503 46 186 232 8871 (72) 3366 (38) 12237'% -192 18
81 6555 44 196 260 9137 (73} 3461 (37) 12598°  407° 7"
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" The service ratio inthe service area for the Government hospifal'i‘s estimated
as 100 % from 1980 up to year 2005, and for the maternity hospital is
developed for yeav 1980, as 60 % (83/186 x-0.76) and the ratio is estimated
to be increased to 100 % in the year 1995,

The projection of water demand for hospitals are presented in Table 6.14

Table 6.14 Projected Water Demand of Hospitals
Projected Humbers of Beds : i) General Hospital
Year Population HNo. of ~ No.of Unit Demand Number
(In 1000) Bed B&J}}d Con- (In . of
. (70%) sumption. 1000.M3/D) Conn.
_ (1./Bed)

1980 6,469 12,900 9,300 400 3.6 46
1985 7,630 15,300 10,700 400 - 4.3 . 53
1990 8,873 17,800 12,400 400 7.1 62
1995 9,948 19,900 13,900 400 8.0 70
2000 11,005 22,000 15,400 400 8.8 77
2005 11,999 - 24,000 - 16,800 400 9.6 84

ii) ' Materﬁity Hoépital

Year No.of Pop'n - No.of Service . No.of Unit  Demand No.of

Bed - in Bed in Ratio  Bed Con- (In Conn.
Service Service D . Sumpt~ 1000 M3/D)

(30%) Area'(Z).Areaﬂ_ (%) | - (1/Bed) _
1980 3900 76 3000 60 % 1830 400 6.0 1189
1985 4600 © 70 30 0% 22000 400 0.9 110
1990 5300 74 3900 85 % 3300 400 1.3 165
1995 6000 80 4800 100 ¥ 4800 400 1.9 240
2000 €600 83 5500 100X 5500 400 2.2 275
20057200 87 - 8300 100 % 8300 400 3,3 415
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b).

v) Boarding Houses : {e)

~ Average water consumption perimonth of ﬁoarding houses is 155,700
m3/Month (5,190 m3/day)

Assuming that the water consumption of the bdarding=houses are

proportional to the annual increase of domestic visitoers to Jakarta of

2,2 percent as discussed later on @), i). Hatels, water demand of boarding

houses {s projected as shown in Table £.15 ..

Table . 6.15 Projected Water Demand For.

Boarding Housis

Year S Hater Demand

o (m3fday)
11980 o 5,190
3985 5,800
1990 . 6,500

1995 1,200

2000 8,000 .
-~ 2005 . _78,90Q -

* Annual increases is assumed as 2.2 Z.
Industries Use : (B-2)
f) Large and Hédium Industries ! (a)

According to employment forecasts prepared by DKI Jakarta SDP. group,:
the number of employee in 1980 1995 and 2005 is 151, 000, 262 500 and
316,400, respectively.

Based on the Land Use Hap, numbex of employees in the’' service area 1s ;

estimated and the employee figures are furﬂun:distributed toz ead1physical
zone of I, ITI and II1 as shown in Table 6.16
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Table 6.16 Estimated Number of Employeesin Service Area

Year_' Number of Ewmployees
in Service Area ('000 employee)

Zone T,  Zoue iI, ‘Zone 111 Total
1980 845 36,5 6.7 127.7
1985 97.1 , 43.5 11.6 152.2
1990 111.9 . 631 16.8 191.8
1995 120.4 S22 22,0 214.6
2000, 125.6. - 100.7 26.2 252.5

2005 130.9° .137.0 30.6 298.5

.In year‘lQSO serviee ratio is estimated as about 4 % from the following
three factors, namely,the unit consumption per employee 1,000 1Iemplyeel
day, the water consumption (4 780 m3/day) and estimated number of employee
127, ?OD. It is assumed that at present most of the industries use ground-
water for operation in addltion to piped water. The above unit consumption
of 1,000 lfemployeelday is derived from the statistical data of industries
consumption in Japan, in refevence to unit consumptlon of the 1ndustr1es
of foodstuffs clothlng, wood works,iéfurnltures, publishing and
printing, rubbér goods, chemicals, ceramic, metal goods, electircal _
appliance, 1ight mechanical products, and so on which are assumed to be

main facotries located in the service area.

. It is estimated that ln the.year 1980‘ service ratio in.Zones I, 11 and
4EIII are 3 Z, 5 / and 7 7 4 4 in average as stated above. It is assumed
that the percentage of service ratio will increase.from 3 Zrto 100 %, from
5% to 50 % and from 77 to 5 % in each ZOne. The assumed service ratio

and progected water demand are presented in Table 6 17
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Table 6.17 Projected Water Demand For

Large and Medium Industiies

Year Sexvice Ratio in . : . -";nﬁéﬁaﬁﬁ o

‘each Physical Zone . ({QOQ;m3lday)

gone 1  Zone I Zone IIT  Zone I  Zoné II Zone ITT Total '

3 z % ' | T T
1980 3 s - 71 24 1e  les s
1985 10 10 8 9.7 4.4 1.2 1.3
1990 25 20 10 28.0 12.6 1.7 4203
1995 50 3 15 602 217 3.3 85.2
2000 75 a0 20 94,2  40.3 5.2 13907

2005 100 - 50 25 130.9 68.5 o 1.1 207.1

% Unit water consumption of 1,000 llemployeelday 1s applied for demand
projectlon after multiplying estimated number of employees ' '
{shown in Table §.16 ) by the service ratio (shown in Table “6.17)

1i) Small Industries s (b)

- Average consumption per ‘connection, 1s 0. 97 m3/connlday. Acé&fding'td
employement forecast made by DKI Jakarta, the auvibers of works 1n 1980
1995 and 2005 are 97,500, 233,700 and 330 200 respectiVely.r

The .small industries is defined as home industries and small size work-
shop with residence Thé number of workers the service area s estimated
as proportlonal to the population in the serviCe area té the total population.
It is estimated that the average consumption per worker as’ 190 lpcd
assuming the average- number “of works per small industries is 5 persons-

For future estimation 200 ipcd will be applied.

Fronm the above and number of connection,service ratio in servicé area
in year 1980 is developed as 34 %Z.

it is assumed that the percentage of service ratio will increase from
34 % in 1980, to 100 % in 2005. The projected'water demand, together with
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c).

service ratio is shown in Table

Table 6.138
Year Number of
Labours
('000)
1980 . - 97.5
1985 142 .9
1990 188.3
1995 - 233.7
2000 . 282.0
2005 - . 330.2

6.18

Projected Water Demand For

Small Industties

Number of Service Number of

Unit

Total

Demand  Demand

Labours in Ratio Labours

the Service lpcd

Area ('000) ( %) ('000) :

75:1 (77%) 34 25.5 130

101.5 (71%) 43 43.6 200
139.34(74%) 57 79.4 200
187.0 (80%) 63 117.8 200

234, (83%) 77 186.3 200
287.1 (78%) 100 287.3 200

Trade and Service : (B-3)

1) 1.Ho.t'.e‘].,‘?- T (a)

(1000 m3/day)
4,9
- 8.7
15,9
23,6
16,1
57.5

Average numbers of connection registered and billed ‘are 109 and"107-

respectivély. Average‘water consumption per month of the hotels is
236,400 m3/wonth (7,888 n3/day). . ' "

. Potal numbér of hotels in Jakarta in 1980 is 145 and those hotels have

rooms occupied is shown in Table 6.19

Table '6.19

Classiffcation
of Hotels

4 and 5 stars.

3 stars

2-stavs

- 1lgtars

an stars

Number of Rooms Occupied’ (In 1990)

 Number of

Rooms

6,218
1,488
1,567
: 514

2,834

10,618

Room Oc¢cupancy
Rate - .

10,618 fooms_iﬁ’total. These figures and“rqom‘occupancy rate shown in the
“fablé 6.15  below were obtained at DKI Jakarta, Estimated number of

Number of Rooms
oc¢cupie

0,72
0.53
0,36
0,54
0.68
0.62
(627%)

7o Mlwa-23
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The Service ratio is estimated based on the number of conriection’
served and number of hotels in Jakarta, assuming one comnection per
hotel, and is arrivedat as 75 2 (1097145), By’ i.c:'q’)'lial.yi_ng the ab'ove'i'atié;
the nuvber of roows served is ésti@&téd*3§ 7,980 (10,168 x 0.75).

From the above, unit demand per toom in average is eétimated as 1,000

1/room/day.

For'éétimation of future water démén& the hUmEEffof roomé”%éﬁdired
which is the basis of the water demand Projeétion-will be estimated,.z
as detailed below. : i ' )

" DRI estimated that domestic visitders and foreigﬁ visitors to Jakarta
in IQBSarg6;830;0003ndQS0,000andannﬂqiincrease'rgtes are 2.2-% and 10 %
réspectively up to year 1988. Applying same increase rates,[the-nﬁmber
of visitors in future has been developed. Fﬁrther, assuming that 10 %
of the domestic visitors to Jakarta will stay in hotel, and other 90l%"f
visitors will stay with relatives or in friend residence and for foreign
visitors, 90 # foreign visitor.will stay in hotel during their stay in -
Jakarta, numbérs of persons staying in hotel are projected. These ara
shown in Table .6.20 ) below.

Table §.20 Number of Person Staxjng-inpﬂotelﬂ
Year ‘Visitors (1000} .~ . ‘Number of Person Stayiqg_}n MHotel. (*000)
Forelgn Pomestic Foreign - Domestie: .. TOtal
1) @ Oy =W (@) = @xw0x Gy ¥ @)
1985 480 6,830 430 : . es0. ;.=‘f~1 110"
19990 770 7,620 690 760 1,450
1995 1,240 8,690 1,120 . .. . - 850 o 1,970
2000 2,000 9,470 1,800 - 950 2,750
2005 3,230 10,560 - 2,900 - 1,060 s 13,960

FPor developing the required number of room at. hotel, following agsgumpt-
ion employed by DKI Jakarta, 1.e (1) visitor will stay in Hotel about 2,13
days in average and (2) room occupancy rate is estimated asg6ﬂ;é.i From the .
above assumption, requived number of rooms haS'beéﬁ develépéd{énd is
presented in the TFable 6.21 I o ‘-;. A
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Table  6.21 " - - Requived Number of Rooms Projected

Yeér ~ Estimated RNumber of. . : Required Number of

Person Staying in Hotel " Room in Total
1985 . .- 1,110,000 110,700
1990 1,450,000 13,900
1995 1,970,000 o 18,900
2000 . . . 2,750,000 - - 26,400
2005 - .. . .- 3,960,000 | | 38,000

Yollowing the above procedure, water demand is developed and is preseunted
in the Table 6.22.

Table . $:22 Projected Water: Demand For Hotel

Year Required - Served - . No.of  Unit Total
No.of. Ratio . Room Demaud  : Demand
. Room _ ‘- ‘Served  per Room

(1/Room} (*000 m3/d)

e

19890 10,618 13

7,800 1,000 7.9
1985 . 10,700 . .. - 80 % " 8,600 1,000 - 8.6
1990 . 13,900 .90 % 12,500 1,000 12,5
1995 18,900 - = 100 % ~ 18,900 . 1,000 18.9
2000 26,400 . 100 % 26,400 - 1,000  26.4 :
% © 38,000 1,000 - 38.0

2005 . 38,000 171100
i1} Trade and Service : (b)

“Average consumption pex month in 1980 is 646,200 n3/month (21,500 m3/d).
The numbers of donnection régisteted and ‘billed are 9,66 and 9,422 respectively.
Average consumption per connection in 1980 is 2.3 m3/conn/d. Based on the
statistical data,.year-baék in 1980, 20 persons per establishment In average
is estimated, by éhich;:per capita consumption is derived as 115 lped.
For future.estimateion 110 lpcd is applied.:

According to the employement forecast by DKI Jakarta, numbers of work
place in 1980, 1995 and 2005 are 1;288,900 2,321,000 and 3,436,700
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respectively. Number of establishment in 1980 will be 64,400,

Work place inthe sérvice avea isestxmatedbasedonthe Land use map,
and 1,157,600 work placeaxe estimated in 1980. Number of establishment

in the servicé area is, then, developed as 57,800 in applying 20 persons

-per establlshment

Service ratio in year 1980 is estimated as 17 % (9,422/57,800).
It is assumed that sérvice ratio will increase and will arrive at 70
percent in 2005 by & % annual lncrease. The projection of service ratio
is shown. in Table 6.23

Table 6.23 Projected Water Demand For

Trade and Servite

yeay No.of - Mo.of  Seivice =~ Ro.of - Unit  Total
" Rork “W.P. ia  Ratio © Work : * Demand Demand
Place Serviee - Place {1lpcd) ('000 n3/day)
— Area . __. gerved -
('000) . ('000) . (Z) . ('000) |
1980  1,288.9 - 1,157.6 17 - 193.3 ' 110 S 21L5
1985  1,568.1 ©1,388,6 22 - 305.5 - 116 33,6
1990 1,907.9 ©1,720.7 30 . 516.2 110 7 56.8
1995  2,321.2 ' 2,098.8 .40 839,6 .- 110 ¢ 92.4
2000  2,820.1 © 2,608.5 55 - 1,434,3 110 - 157.4
2005  3,486,7 3,222.8 70  2,256.0 110 248.2

d) Port Tanjung Prick : (Buh)

Average consumption per month at Port Tanjung Priok in 1980 is 403,700
m3/month (13,500 m3ld) : .

According to the gtatistical data by Port Administration Tanjung Priok,

oumber :of ships entering Tanjung Priok Powut by type of ship from the yeay
1970 through 1979 is as shown in Table 6.24
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Table 6.24

Number of Ship Entering Tanjung Priok Prot

Year Intey Island
- Ships
1970 1,286
1971 . 1,569
1972 1,730
-1973 1,652
1974 - 1,696
1975 2,104
1976 1,949
1977 1,838
1978 2,919
1979 2,415

{1970 - 1979)

QOcean Going
Ships _

1,470
1,500
1,651

1,774

1,712
1,945

2,030

2,078
1,181
1,976

Tanker

288
290
363
418
451
534
520
495
523

509

Total .

3,044
3,359
3,744
3,844
3,859
4,583
4,502
4,411
4,623

4,900 (5% increase
in average)

Table ~ 6.23  indicates that the annual increase ratio of ships'enteging

the Port is 5 Z in average.

For future.water demand projection, 5 % annual increase rate is assumed

on the 1980 water consumption of 13,500 m3/d. Table 6.25

demand on the basis of the above assumption.

Table 6.25

" ‘Projected Watéy Demand: Por

Year

1980
1985

1990
1995
2000

12005

- Port_Tanjung Priok

Tatal Demand
(T000 m3/d)

13.5

17,2

22,0
28.0

35.8~
45,7
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e) Avymed Forces : (B-5)

Records on water consumption for the year 1980 are not available.
Average water consumption in May 1983 is 30,800 m3/d and numbers of

connections registered and billed are 624 and 509 respectively.
As no otherdata oY information for the projection of thé Armed Forces -
Water demand is available, the water demand 1s projected based on the assumption

that the demand increases is proportional to be population inereéases.

Table 6.26 ‘Projected Water Démand For

Armed Foréés

Year ' _'wéter Demiand
o (*000 m3/d)

1580 T (30.0)
1985 C35.4
1990 | o 411
1995 46.2
2000 $1.0
2005 55,6

£) Depok National Housing & (B-6)

Depok National Housing, however,receives approximately 65 1/sec, 5600 m3/d
out of 300 1/sec of PDAM CGiburial Spring system throdgh-one (1) bulk water

meter installed on the pipeline branched from the trunk main at Depok.

It is assumed that the same amount of spring water will be diverted to-

the Depok up to year 2005.
{(3) Unaccounted-for water

The overall unaccounted-for water at present time is estimated as 54 %
or around. Por the development of water productfion required, however, it 1is

assumed . that :the following figures are, at present, most realistic, and are

employed in projectfon of water production.
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1) Target unaccounted-for water in the year.2005 is 25 %.
2) Target annual reduction rate of unaccounted-for water at evexy five

years are as shown in Table below :

Year ~ © Décrease of Unaccounted- Unaccounted--for
o “for water o water

1980 2% * 543

1985 4 % 49 %

1990 4% 40 %
1995 4 % 33 %

2000 3% 29 %

2005 3 25 %

o

* The percéntage is the rate of annual descrease against the previous year's
pecentage.

{(4) Summary of Water Demands . _

As described earlier in 6.2.1 A and A, demestic use was estimated for
two cases, i.e., 1) in Zone IX, groundwater is available, and 2) groundwater
is not available, fTﬁerefore, semmary of water demends_is prepared for the
two'cases; as shown on Table 6.27 . (for the former case) and Table 6.27/

(for the latter case),

Differeﬁee'berﬁeen'the two cases is some 300 1/sec or thivalent to one
percent of the total water requirement., For planning the, fatere water supply
system, the former case is recommeded to be adopted becaouse such a small
differenCe can be. taken care of by flexible operat10n of the water supply
facilities and, more important, economy of construction is of primary concern

for the present project, -
_6.2;2 Water ﬁeaand'anq Praaose&'Productien

BaSed on theuprojected water demand 50 far made, a schedule of water
supply 1is prepared as shown on Fig. 6, 3 ' In preparing the schedule, the

following matters are taken into conSLderation.

(1) Three',rriini ';'»lants of Muara Karan, Suh'ter and Pesing will be put

'out'of:regulér'service and'maintained for emergency use or standby
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Table 6,27 .  SUMMARY. OF WATER DEMANCDS (AVERAGE DEMAND TN 3,000 MI/DAY)

CLASSIFICATLIONS 1500 1985 1330 1835 .o2000 2005

A, Domestic Use

A-1 Fesldentlal Service  101.0 5.8 467.2 &%6.1 908,80 1,165.2
Connections {204.9} .
A-2 Fublic Hydrank 5.1 45.5 41.1 4.5 43,1 1.0
- ( 46,50 .
Total A (A-1 and A-2) 110.4 351.3 5149 1356 956.9 . 1,223}
$251.40 *

B. Fon-Domeatlc Use

B-1 Fublle Use

a. Government Oftlce 55,9 6.8 e 910 108.6 1211
b. Schoola : 1.2 5.9 1.1 . 1»a 48,3 6%.3
c. Pedglons Places 0.% 3.4 1.4 as.a 29.9 N0
34, flospitals 4.2 5.2 8,4 9.9 n.¢ 11.1
e. Boarding Houses 5.2 '5.8° 5.5 1.2 8.0 8.9
56.% 8501 - ke0.3 1343 200,71 7 Besi4
8-2 Industrles Use ..
a. Industrles 1.8 15,3 4.3 - B5.2 133,27 . 20N
b. swrall Industries _4.9 8.1 15,9 236 35.1 5.5
9.1 2.0 ‘68.2 108.8'  175.8  164.6

‘B-3 * Trade.and Gervlced ; . } s ! .
». Hotels : 1.9 8.6 12,5 18.9 26,4 38.0

b, ‘Teads &-Service 113 “ 36 s6le - 9.4 15ne | oaer
TR T Y 62,3 113 i8R 2630
8-% Port Tanjung Prick 11.5 11.2 1.9 18,0 L35.8 . 45.7
-B-5 Arced Forcea 139,01 5.4 4L.1 5.2 51.0 5.6
B-6 Oepok 5.6 6.0 6.0 6.0 6.0 6.0
B-7 Othu; ._ l . . .
Yotal 8 (B-1 thru B-7] 1113 2909 3168 AT4E EsEs 9043
. s o o
fotel Average Demand 234.4 £60.2 831.8 17102 15144 28
{- Kot Consunption . (2700 1/s} (6500 378} (9600 1761 (14000 1/s) (Ld700 Y/e} (24500 )fs)
A thru B} 405,7 14 ) ) o S _
. 790 /e L
Unaccounted- for Water ] - ' E o
(v of Froductlon Pequized) 275.6 537.9 £54.2 595.8 :"?3'5.‘.' :l:;?)
( C2se 32 {56} taz) 40 3 ?
;—toduc’lioﬁ Fequlred . 510 Yjo9s | 1,388 11.906' :I,IN . ?.BSQ :
{10 Average (1,000 M)/Day)lesz)? T i PR RTINS B I S i
P Avers { ;/r.u:i 5,900 12,700 16,000 20,300 26,300 33,000
(19,290} *
Total Fopulatlon Served 2,100 o B oo I ST P
(In 1,000 perscis) 3,461 3,871 4,736 5,843 6,793 1,937
A B : PS5 gl TS P T N SN ST SNSRI
Grosy Fercapita Demand 243 284 122 59 135 - 35€
{ tpcd ) [P 131 2 T P S AL N B AP I : R
oy Maxlmam Pemand (I/sec) 6,800 14,600 10,400 24,000 30,700 38,000

(0ay Averaje x 1.1%) L, 3¢9

I3

Paw Water Fequlrement

fsec) . 0 - 1,303 - 15,600 (5 19,700, - 25,100, 32,300 . 40,700 .
{Day Maxlmun x 1.0F (32,500)4 ) :
A theoritlcal water demand projected for the year 1980,
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Table 6.2 SUHMARY OF WATER DEHNIES (AVERPAGE OEHMID I 1,000 MI/DAY)

CLASSIFICATIONS . 1380 955 1990 1995 2000 2005
A Sorestlc Uie
| A1 Fesldentlal Secvice  loL.o L4 11 evst 93,7  1,200.4
(bm‘ec.tl-on: (Zli.”l .
A-? Publio Bydrant - 9.1 554 58.8 61.5 60.8 . 60.4
_(55.9) . o
Tota A (a1 and A- T ne.1 3508 5359 359.6 9836 - 1,266.3
(266.3)
ii._ Non-Dorastle Use
k-i ‘Publle Usa
o . cmremment oftice 4.9 £t.8 1.9 93.0 108.6 121.1
b. Schoole 1.2 5.9 171 .1 4.3 65.3
¢, Folligicus Places 0.6 3.4 A - 15,1 28.8 31.0
d. trospitals - : 2.2 5.2 8.4 9.9 1,0 12,1
@, €oarding liouses . s 5.8 6.5 72 - 8.0 8.8
; _ €6.% 85.1 120.3 1740 04,7 215.4
5-1 lnﬁus_ttlu Use o -
3, Industiles 4.9 15,3 2.3 85.2 132.7 2071
b. Epail Industrled 4.9 - 8.1 15.9 2.6 36.1 51.5
' 9.1 e £3.2 193.9 115.8 264,86
B-3 ¢ Tradeaand Eervice ;
5. Hotels . 7.9 8.6 12,8 8.9 26,4 8.0
b. “Teads t-Gervice 2.8 N6 55,8 92,4 157.8 240,32
25.4 1.2 £9.3 111.3 164.2 © 286.2
"8-¢ Fort Tanjmg Palok 1.5 . 220 - 28000 35,8 45,1
.B-§  Armed Forces 439,01 I 4l 5.2 s1.0° 55,6
B-§ bepok 5.6 69 . $.0 60 60 6.0
g-1 . Others .
Total B (E-1 thro B-7) ~ 120.% .  209.% - 316.3  478.6 657,58  904.5
. S L say L : : :
Tolal i\:\'na,ge Cepand 33-! [ I 5?8 3 852.8  1,234.2 1,661.2  2,169.)
{- et Coasinption (nm llsl (6,760 1/6)19, $00'1/6)41%; %00 V) 49,000 vs)(zs JA00 1/4)
A this B) ) 422.6 )
: : {&900_”5 }
tnaccomnted-for Iuter[- - 555.3 568.2 607.8 6929 2.0
{7 of Froductlon Fegulred} 2?5 b L :
: : I3 (33} (219 l 25 1
(Casc?_3) tsll {431 {?!A 5
Fioduchion Pequired -(5[0) BT ) LA L8 2,310 2,0
tn Average (1 Q00 #3/DayHI19) & . . P .
{fn Averag { ;,sec, 5,500« 13,100 16,600 21,30 26,000 33,500
(10,600) : '
Total éopulatlon'Sen:ved 2,100 _ '
itn 1,000 persons) . h,027. §,424 5,351 6,324 1,693. 8.13}
Gross Fercoplta Dimand - 243 256 285 82 208 W9
Pfapea) (228)+ .
D7 bay Hanfmin Desand Il/uﬂ 6,800 15,100 18,500 24,500 30,700 38,300
lbay Ayeraga x 1.15) - {12,200)* : : ' ’
! i - - )
:P.u Water Pequltemmt
I (1/5eéd + 714300 16,200 10,321 26,200 - 31;900 41,200
. Ioay nulmm = l 0?] Lo 13,1003 :
. L (qunugi v‘ug(’ dm.\n.cl_p:ojected for the year 1980
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(2} Bogor Ciburtal Spring water, 300 1/sec, will be wholly supplied to

the Depok housing area, including the areas along the trunk main.

To cope with the increaseing watet demand the $chedu1e of water Shpply

expansion on the other hand is worked out based On the following eonsidefation.

(13} Fof realistie and rasonable implementatién of the exgansion projett
the long range project will be staged as Stage 11 up to year 1995
and Stage I1I from 1996 to 2005

(2) Considering the acute shbttage of water, prevalent now and around the t'.
"~ year 1987 an immediate project will be; planned wh1ch is indidentally“

possible as a result of the West Tarum Canal enlargement.:

{3} For the water demand after the 1mmediate project onward water séurce a
will become available, as the Government is now carfying out various,—.-

studies of water resources development. =
6.2.3 Graundwater Use
Applying saue unit cansumptions, as discussed in the preceding sectiOn, to
consumers who are ivi:tthe service area and out side of service area in DKI adminis-
trative area and will not receive pxped water groundwaber requirement has been _

projected and is shown in Table 6.29

Table 6.29 Projected Groundwater Demand (Case I)

Year GCroundwater _ . Renarks
Demand’ (m3/sec)- s

'.1980 - 5.4 T Donesticquee 15' ;f::?-”
1985 7.0 o Income Group L ,Vi;l e
1990 7.9 Iand IT ¢ 2q iped 'f
1995 7.8 111 and 1V ::ISOLlpcdi %
2000 7.8 v :;,2_5:.() }?cd; |

2005 7.0

U734



- In case, domestic per capita,consumption of groundwater for income

group 1 and II, income group III and IV, and income group V are 20 lpcd,.

60 lpcd, and 150 lpcd respectively, and unit consvmption of Trade and

Service 1s 50 % of unit consumption as discussed in the preceding section

projected groundwater consumption will be as shown in Table b.30

Table 6.30

Year

1980
1985
1990
1995
2000
2005

Projected Groundwater Demand (Case 2)

Groundwater

Demand (m3/sec)

4.1
5.2
5.7
5.5
5.4
4.6

Remarks

Domestic Use
Income Group

I and IT ¢ 20 lpcd
III and IV : 60 lpcd
v : 150 lped
Trade and Service,
50 # of wnit consumption
applied in Case 1,

In isrecommended that, to ascertain the potential of grdundwater,

comprehensive systematic groundwater studies in Jakarta City including

analysis on mechanism of groundwater recharge, sustainable yield and

conservation of groundwater be made as early as possible, and the demand

figures be subject to a careful review and adjustment based on the result of

the studies prior to implementation of the Second Stége Project or during

the detailed design period for the project.

M7-a-35






APPENDIX MIV-1

1I. REASSESSMENT OF WATER DEMARD






REASSESSMENT OF WATER DEMAND

Table of Contents

SETVECE ATCA +eseneesencesonsrnonnssacessnesasasasesssnssnssns
Population in Service AYeR ivaieeinsiiaatsserrscssassensnsitnnns
POPulation SEYVEA ..vissversrnacsssnnascsascsssssiraernararasans
Water DEména Pféjection {First Case) tueasinnsasasassssanatrsnas
Water Demand Projection (Second Case) ...vevecsesrascssssassses
Water Demsnd Forecasts in Case of 16 million

Population in 2005 ..iciiiiiorrainsrsassarariarraracanians

Water Demand Projection (Government POLiCY) siivesrennseeconans

M7-b-2
M7-b-5
M7-b-16
M7-b-18
M7-b-34

M7-b-53
M7-b-54






Reassessment of Water Pemand

1h{s paper deqls with the reassessment of water.demand, in respons
to the requirement presented in DOCUMENT "A" attached to a LIST OF
MATTERS TO RECEIVE,.THE ATTENTION OF JICA prepared and issued by DSE for
Master Plan and Feasibility Study fof_the Jakarta Hater Supply Develop-
‘ment Project. ' ' '

_ ﬁjhe_ﬁatér deménd_estimates have been.made in_cqmpliance:ﬁi;h the re-
duiréﬁent in the_DOCUMEﬂT "A", on different basié presentéd as First
(The First Case) and Second (The Second Caéc) which are projected based
on the proposed per capita demand by JICA study team and lower per capita
_ demand_with_tevisgdiincOme,dist:ibutiﬁn.Fondugted,bylpanel review team
respectively. - In additlon to the above two (2) cases, demand projection
on the basis of Government Policy Pleita IV applying up to year 2005 in
spité qf that the Pelita IV could be applied up to year 1990, since no-.
target figures on Goverament Policy after Pelita 1V is available at

present time.
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Service Area

Cuided Land Development (GLD) Programme, preépared by'Jakarta Master
Plan group, provided a basic concept for the dévelépmént'iﬂ”thé“éast~
west diréction with specific 1and and cémmunity developmenty’ Thése

' areas are shown on Fig.4.18 in Appendix MII-1 by indicatihg '

the areas with distr1Ct cénter development.
However, as year by year development program to the east-west direction

is not discussed in the GLD program, for determining the proposed boun-

" daries forecasted population density prepared by DKL Master Plaﬁ group

are also referred and considered as stated later on

North east and north west areas, shown on the Fig. 4:1B are réserved

and POStPUhEd‘tO'utflized because ‘of high ‘land éoét'reqﬁired“fof‘iﬁpr6ve—
ment, therefore thesé areas are left out from the proposed sexvice

aréa by ‘thé year 2005.

Population 'dénsity is also to be considered as oné of the factors in-
determining boundaries of service area for most feasible éxtebsicn{'
The densely populated area will; psllute groundwater quality, so that
the people using groundwater and living in the densely pOpulated area
will gradually rely on ﬁiped water.: Suppose wells are located some
15 - 20 meters apart from pit privy etc. of housings, some 20 - 25
weters apart, densities of population assumed to be some 100 - 150/ha,

groundwater might be potable especially Zone IIT, Higher densities

of population say, over 150/ha, however, plped water m{ght be re-
quired at least for domestic purpose such as drinking and cooking.
For the above purpose and reason, pbpulétion density of such areas to
be considered is proposed basically above 150/ha for the planping

purpose.

Population density by subhdistriect (Kecamatan) in the year 1980, 1995,
and 2005 are shown &{n Fig, B-3, B-4 and B~5 in Appendix MIE-1
pectively. Population density in further divided ateés, which was -
provided by DKI Jakarta for the year 1980, 199S_and 2005 are shown in
Fips. A-1, A-2 and A-3 respectively. The areas of 100 -~ 150 persons/
ha left gut are shown in the above figures.- :

M7-b-2



5.

-'Southward area beyond outmost highway, shown 1in Fig. 4.1B in Jakarta

are planned as non development area of reserved open space ‘and as

10w dense residence area with strict restriction on wastewater aad

-.sanitation, and rivers are prbtected from pollution. ‘These arcas’

are planned and considered as groundwater recharge and coservation
area and developwent are not encouraged, Population density aleng and
adjacent to the highway are forecasted between 150 - 200 and beyond
this area mOStly 100 - 150 or less, in the year 2005. (Sece Fig A=3).

The souih east area is used as Helim‘Airport (1), recreational area
(2) and reserved for military area {3) and are left out from serv1ce

area except airport terminai buildings offices and housings and Taman

Mini Indonesia areas.

'.ihere are no specific boundaries o the areas which have been followed.

. Uighway and public road construction plans provided in the Iaster Plan

hias been referred and consideted in planning the service area, as they

'would reveal information on future extension of city development ‘sugh

as housing and comiercisl establishment due to accessibility of better

transovortation.

.Based on the concepts discussed in section 6.1. l Service area, and the
_above)service area up to the year 2005 has been delineated as shown in

_Fig. 4. 1 Future Service Area.

M7-b+3



6. The areas proposed to be extended in the 1mmediate aear future by the

year 1990 as service area are as follows ( See Fig A—Z )

1)

2)

3)

4)

5)

In accordance with a housing plan Kel Penjaringan, in Jakarta
Utara, has been developing and at present many oE newly con—

structed houses are located along the road to Kel Muara Angke.

‘Besides this housing, huge area on both side of the road is

developed by embarking the land and housing constructlon work
is actively now under way. 1his housiug program in this area will
be accomplished within couple of years ( SeerFig.‘ A-2).

Highway construetion work crossing Jl Let. Jend. s, Parman and
extending 1. Kyaicaringin is now under way in Jakarta Barat.k“
The service area will be required to be developed along the high-
way and road crossing this highway and running Erom north to south.

Future extension of eity activity, such as housing and commercial

- establishment is expected due to accessibility of better transport-

ation. 1here are many housing existed around this proposed service

area to be extended

It has been developed new housing area on north'side of the
Jl. Perintis Kemerdekaan. At present, inner jand of this area is

being deve10ped and housing construction work is being progressed.

'lhis area will be developed also as industrial area and industrial

estate will be established in addition to existing one and require

to recieve system water in the near future.

East side along Jl. Jend. D.I. Panjaitan in Kel Cipinang Besar is
now served by system. Further, inner area to east has rather co-
ngested housing area up to Ji. Pahlawan Revolusi and some housing

complex are ‘located beyond this road.

Southward area from J1. Let. Jend MT. Haryono, along Jl. Raya
Besar Pasar Minggu and J1. Dewi Sartika in Jakarta Selatan and
Timur has at present many housings and will be more congested 1n
near future. According to the field survey, area westward of Jl.
Raya Pasar Minggu still has huge area of open space, therefore, {t
is proposed to expand the area between Jl. Raya Pasar Mingpu and

Jl. Dewi Sartika as Service area at an earlier stage.

Ml-b=4



;?opulation in Service Area

‘1.

Population in the service area is on the basis of the forecasted popu-
lation in the district shown on Table 4.4 and the populatien in the
district, not fully covered by the projected service area, is estimated
on ‘the basis of population density with area to be included in the sef;
vice éree, by referring to the population density in the areas further
divided shown in Figs. A-1, A-2 and A-3.

Population in service area in every years from the year 1980 up to the
year: 2005 are projected by the manner stated in the above and the pOpU*
lation in the seérvice area is further distributed accoxding to physical

zone.

Populationfin the service area distributed to income groﬁﬁ by appl&iné
income dlstribution ratio of each subdistrict: shown in Thbles 3. 8 and
3. 9 for the year 1980 and 2005 respectively.n Income distribution ratio
of intermediated ratio by flve-year intetvals are ptojccted linearly
based on the ratio of the years 1980 and 2005 '

Following the above procedureS, the populatiOn in the service area by
physical zone and by income group are projected and the result is
hown on Table F-1 through F-6 ‘and these are summatized in Table F-7

The computed figureg are. counted fraction 5 and over as units and cut’

'anay the rest.' Therefore, the accumulated total population fipures %

Eron each zone are not necessarily same as the populatlon figures in

the column of population in service area. .

. Ml-b=5
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Population Served

1.

Due to the salinity water Intrusion and loweting of water table level ;
in Zones I and 11, the percentage served in these zones is’ employed ”
to be 100 AR . Because of the availability of groundwater in ‘zone III
on the bases of assumption, apply percentage for projection 6f popu~
lation served by each income group as shown in Table 6.3a in the

Interim Report, which are as fdllous -

‘Table F-8 Percentage Agplied Fof Projection of

' Population Served

Income Income Income " Income Incore

Group I  Group II  Group 11I  Group IV  Group V

l4 .% - 3 z. . L z_ .:' ' .;. .. ) %. ; | - %-J .
zone 1 100 100 w0 100 100
Zone 11 100 100 100 100 100

Zone II1 30 40 60 8 .90

By appIying the above percentage to the p0pulation in service area
shown in Table P-7 , the pOpulation served by zone and income group

has been projected and the result are shown 1n Table F—9.
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Water Demand Projection {First Case)

A. TProjected Domestic Water Demand
1. Per capita demand

1) Pper capita demand of Iﬁcoﬁé Groups i_aﬁ&fII,
a. It is ‘assumed that the iower income group of I and 11 are unable
to afford to have a connection and they will vely fully for i

their domestic use onstandpipes, public hydrant or water vendors

b, In compli ance with the canclusion made by DSE as the result’ of
the discussion in the stéering committee and offer made during
meeting held on 11 the January 1984, the per capita cqnsumptipn

~is taken as 30 1pcd. '

2) - Per capilta demand of Income Groups III and v,

a. Taking Into account average consumption per tesidential con-.
‘nection of 1 m3/conn/day which is derived from bill{ng record
"of the year 1980 through 1983 May, per capita consumption is
estimated as 125 1ped in assuming household of 8 perons. '
Considering the living condition imptévement such as for ;
washing, bathing and 50 on it is prbp03ed to employ 150 lpcd
and apply this per capita éonsunption for income groups 111
and 1V,

b. T1he average ability to pay,&taken as 4? income, of income
_groups 111 and’ 1V s Rp. 3,800 --Rp. ‘5, 300 ~dn" average.
Considering basic charge, administration tee and present
water rate, average consumption per connection is estimated

as follows ¢

Size of Conneétion

/e 1
Basic charge Rp. 750.- Rp. 1,000.-
Adnministration fee . Rp. 300.?4 Rp. 300.-
" Water chatge ' . ) - é o
0 - 15 m3, 15 03 x 40 Rp/m3 Rp.  600.- ERp.,  600,-
15 - 30 w3, 15 m3 x 80 Rp/m3 Rp. 1,200.~ Rp. 1,200.-
30 - 33 a3, 3 m3 x 300 Rp/m3 Rp.  900.~ |
30 - 37 7 m3 x 300 | | Rp. 2,100
- M7ib-18 Rp. 3,750.~ Rp. 5,200,

(33 m3/month) (a7 m3/mouth)'



3)

Per capita consumption {8 estimated from 138 lped to 154 “lpcd
in assuming household of B8-persons, 146 lpcd in average which
"1 about 150 lpcd.. '

i

"¢, Considering the above condition, per capita consumption.

for incomé groups: III and 1V 1is estimated as 150 lped.

Per capita demand of Income Group V.

Accofding to the analysis of the existing consumption record, axéa
where rather higher income group hbusing located and piped water

system is improved in respect to préssure and water quality

 satisfactory to the consumers, such as Cempaka Putih, Tanah Abang

areas7§hd Jakarta Selatan, those areas are served by 1.5 - 1.6

- timesfafiaverééé'consumpfion per residential connection of 1.0 m3/

L conn/day. Tt is assumed that this higher per capita demand could

%)

- be épplied_fof the highest income level V group.

VVUﬁder_fhé assﬁﬁptiOn aboﬁe, it is estimated that per capita con—

.Sumption{for income group V is 225 ~ 240 1ped and is concluded

to appiy-ZSO‘lpcd for income group V.

.

Summaty'ﬁf'pet hagita demahd'applied for Domestic Demand Project-

.. Jon for the First case.

) jIncome Group I and 11t 30 lpcd

Indirect consumers, who receive water { 5m public standpipes,

, public hydtant, and vendors

Income Gtoup III and IV : 150:1péd

Direct consumers, Piped connections

o

Income Gron v : 250 lpcd

Pirect consumers, Piped connections.

H7-b-19



2,

Tear

1980

1588

1996

1935

2000

2005

Domestic Water Demand

Applying per capita demand to population served by zone and iacome
group shown in Table ¥-9, domestic water demand on both dlrect and
fndirect consumers are:computed aad the result is shown.on Table

F-10. The summary of-the.projected water: demand 1is shown in Table

F—ll ]

~ Table F-10 Projected Dogestic Walee Demand (T I,OOO-pde)

Zene ‘ Income Group
— A S | SO M IV G iR s TOTAL
T 220 on.y L35 . 16,3 L 025,30 -0 120.6
1§ S " 13.4 14.9 © 6.1 4.0 . 27.8 " 196.2
1119 . 5.2 e 138 4.1 :35. .. 805
‘ 50.6 56,7 81.2 462 86,6 2973
1 %0.7- 2.0 ALY 20 43T T 1533
1§ 12.6 5.7 29.6 16.8 . 51.5. . 15.2
it e 8.0 N -5 BT k8 & B t X £6.%° 7 118,)
38,3 i 46.8 93,8 o SA04 ¢ S 165.5 . - 396.8
1 19,5 RIS 8.3 2.8 1.8 192.5
11 119 16.8 BT Y 22.2 . 88.0 178.3
111 5.2 o 9.9 2.3 . 25,8 ° 120.8 . 194.5
‘ 39.1 Tegi T L nMe0 T 8 2863 565,
z 17.9 L2206 0 0 skl o 2909 1085 235,0
11 4.4 18,7 85,9 - 281 7 131 238.5
111 6.4 12,3 - o 8 ~38,3 21305 M1
- '53.6 148.5 96.7 4533 730.8
1 15.5 _ 22.0 CO810 L . M7 1.8 - 275.0
11 14,0 D .2002- . SAW8 . A2 1810 o 304.2
318 6.0 1A 50.3 A8 3088 - 4330
35.5 55.3 175.1 . - . 1187 -629.6 ¢ < 1014.2
| 12.8 1.4 10.7 9.9 374.0 318.8
i © 14,0 23,3 68.4 43,1 246.8 395.6
s 5.4 3.7 C0,5 L, 633 427.8 -, 580.9
32,2 . s8.4 200.6 . 1465 . 8a8.6 - . 1295.3
Tsble #-11 ‘Suwmary of Projected Domestic
Water Demand (in 1,000 n3/d) (IHE FIRST CASE)
R T L S T & L
Clasetfication 3980% . 2983, 0 1830 . 1985 20007 2005
1. Resfdentlal - 161.0 T AT 6985 9234 1,308.7
Service Connection
2, fublic Hydrent 9.1 . 831 ..88.2 . 943 . 90.8  90.6
110.1 396.8  365.3 190,58 1,014.2 1,295.3

(1.270)  (4,590)  (6,540) ' (9,150) (11,760) (14,990
- E° (ire)  (ife)  ife)  (ife) arey

* Water Dewand fa 1980 ehowe actisal ‘averape day consupption derived from
billing record provided bf_PDAH.
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. of projections amended are described in the following :

1.

Projected Non- Domestic Water Demand.

Non—Domestie water demand projection is disccused in the Interim
Report, However, minor amendmcnts have been made in cowpliance with
the request by DSE on the demand projection on Government office, large

and medium, and small industriea and Port Tanjung Prick. The detalled

Govefnment office.

The water demand: of Covernment office 1s progected consldering num-
ber of government office eumployees and the land use map. Fmployment
forecast prepared by DKI Jakarta SbP group, complled in Mid-March
1983, indicates the nuwber of government offtce in the year 1980,
1995 and 2005 are 258, 300 402,400 and 546,600 respectively.

On the other hand, assuming the goverument offices in service area
Eully rely on the piped water, average unit eonsomption per employee
Y eetimatéd ag 2&3 lpcd based on the water consumption record which
is considered to be rather high Compare to the present average per
capita consumption of 125 lped. It will be required to have a
”'program ‘of metering and waste control if- any, by PDAM' staff - concerned.
1e is reé0mmended that the demand figures bé subject to a caréfull
review and’ adjustment baSEd on ‘the result of the program’ before or

durlng detailed design perlod for next coming project,

:Unit c0nsumption per employee is estimated to be 80 Iped which is
derived from statistieal data of Government office consumption '
(minimum) in average among the Central Government offiee, Teleplione
‘office, Polica office, Tdax office, Covernment local office, and
_Post office in Tokyo metropolitan in the year 1972, '

It i3 assuméd that the loproved metering and waste control program

will gradually reduce per employee consumption from present 243
1ped and will reach to 80 lped in the year 1995,

© o M7-be21



The result of the projection is shown on Table B-1 below 1t =

Table B-1 rojected Nater ‘peand For
' Government Office""

Year Unit eonsumptlon Total numbers Ho. of meloyee Total’ (Uemand)

_ Liemployee/fd of employée ~1in Service area - (000 m3/day)
1980 243 258,300 255,500 - 54.9

1985 200 306, 300 259,300  51.9

1990 120 354,300 - 311,600 - - - 3N4

1995 80 - 402,400 371,800 - - . 29.7
2000 80 474,500 - - 434,400 - 34,8
2005 80 546,600 508,400 - - - . 40,7

'Large ‘and Medium IndUStries

According to employment forecasr prepared by DKI Jakarta SDP group,_
the number of employee in 1980, 1995,and 2005 is 151 000 262 500,
and 316,400 respectively.l; the other hand, it is, estimated on

the basls that the enployee Increase. is prOportionate to p0pu1atlon

‘increase, which tesult the numbey of employee 11 year 1995. and 2005

is 231,300 and 279,100 respectively which 1s slightly Lower than.
the SDP group estimate. . '

For the demand projection the later case which;asaumes an,_employee

increase proportionate to total population is_applieq,,:, ..
Based on the Land Use Hap, number Of-em91°YF?-ﬁﬂ=Fhé-PFFV1C9=aF??

is eastimated and the employee figures ere‘;p;phex-disgr;ppged_gq
each physical zone of I, II and 1Il as shown {n Table B-2. below.

‘M7-br22



Table B=2 Estimated Number of Employce ia Service Area

Year 7 Number of hmployees
- ‘In_Seérvice Area (‘000 emggpyee)

Zone ¥ Zone 11 Zone Il Total
1960 8.5 . 36.5 _ 6.7 127.7
1985 91,5 41,0 10.9  143.4
1990 1024 57.7 15.4 175.5
. 1995 . 106.1: . 63.6 O 19.4 189.1
2000 . 1111 89.0 23.2 223.2

2005 .. 115.5 120.8 27,0 263.3

In year 1980,rservice ratio is estimated as about 4 % from the
following three factors, nemely, the unit consumption per employece
1,000 1/employee/day, the water consumption (4,780 m3/day) and
estimated-pumhet of‘employeé‘127,700. It is assuméd that at present
nnst fothe:industries use ngundwater for_opefatipn 1n addition td
piped“water.i'The above unif cohsumptlon of 1, 000 1/employee/day

is derived from the statistical data of industries consumption in
Japan, in reference to unit consumption of the industries of food
stuffs, clothing, wood works, furnitures, publishing and printing,
rubber goods, chemicals, ceramic, metal goods, electrical appliance,
lightimeéhaﬁical”ﬁfodﬁéts, and 80 on which are assuméd to be main

factorfes located 1n the service area.

It is estimated thét, in the year 1980, service ratio in Zones I, II
and iII"ﬂfé33'%;'5 %y 7 %fand 4 % 1ﬁ'éverage as gtated above. It
‘is assiimed that the’ percentage of service ratio will tncrease from
3% tSQfOb-Z,”ffdm-S-% to 50 % and from' 7 % to 25% iu each zone,

The aséumed service ratio and projected water demand are presented
in Table B-3 below,
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Table B-3 Projected Water Denand For
Large and Medium Industrids

Year Sevvice Ratio In - B =:ﬁ§ﬁer bemaad

Bach_Physical Zone : . - (000 _m3/day)

zone 1 “Zone LI Zone I1I Zoae I Zone II Zone I1I fTotal

i A % z P %
1980 c JURRERE -7 2.4 1.9 0.5 4.8
1985 10 10 8 9.2, 4.0 0.9 14.2
1990 25 20 10 25.6 . 11.5 L5 38,6
1995 50 30 15 53.1 19.1 2.9 75.1
2000 75 4 20 - 83,3 - 356 4.6 123.5

2005 100 50 25 - 115.5°° 6D.4 - - 6.8  182.7

Note : Unit ﬁater consumption of 1,000 Ilemployee{day is applied-
" ‘for demand projecticn afteyr’ multiplying estinated dumber
of enployees {shown it Tablé B-2) by the service ratioc

{shown in Table B-3). R ' ' o

Small Indastries. e i

Average consumbtion péx connectibn,.is_p.él m3[qoﬂ@/qaxgj_$céétdjﬁg_..
to employement forecast made by DKI”Jékaftq,ché,nuﬁﬁgrg;of_wo:ks in
1980, 1995 and 2005 are 97,500, 233,700 and 330,200 respeéhiﬁely.

However 1t s assumed that the employee increase is proportionated :
to total population increase as: required by nSE . and the. number of .
enployee is projected as 149,400 and 130 200 in year 1995 and 2005 i

respectively.

fhe small industries ave defined as hOme“induétriéé:and sipall sizé
workshop with residence. The number of workers thé service area is
estimated as proportional to the population in the service area to

the total population.

It is estimated that the average consumption per worker as 190 lped
assuning the average number of works per small fndustries is 5 per-
song., For future eatimation 200 lpcd will be applied.
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From the above hnd'nuﬁbérzof-cohnectlnn; service ratio in service

areé'in'yédr'IQBO'ié devéloped as 34 ¥,

1t is assumed that the percentage of service ratio will increase
from 34 % ta 1980 to 100 % in 2005. fThe projected water demand,
together with service ratio is shown in Table B-4 below.

Table B-4 Projected Water Demand For

Year Number of
... Labours
('000)
1980 . 97.5
1985  114.5
_ .1.9_90,: o 133.1
1995  149.4
2000 165.,2
2005 180.2

Small Industries

‘Numbet of

Labours in
Service
Area

(‘000)

75.1 (76%)

80.2 (702)

. 98.5 (742)
119.5 (80%)

137.1 (83%)

. 156.8 (87%)

Service
Ratio
(%)

34
43
57
63
77
100

M7-h-25

. Total

Number of = Unit
Labours Demand Demand -
('000) (1ped) “€'00D wm3/d).
255 190 4.9
3%.5 200 6.9
s6.1 . 200  11.2
75.3 200  15.1
105.6 200  21.1
156.8 200 3l.4



The maximum berthing capacity 1s estimated based on the above number
of the present berth and s shown in Table B-6 as,26,280 berth-day.
According to the port authoritieé_act@untélthéy,planned;to fmprove
port facilities and to traiun personnel in order to make more efficient
work to meet the increased demand of berthing up to the year 1995 or
around. The présent port area is assumed to be_extendéd_to weet in-

creased number of ship call after this year.

The average berthing tive from year 1979 through 1983_Epf Ocean Golng,
Inter Island and Tanker are 3.3, 3.9 and é.ﬁ.houts in average. It

i1g assumed that, by making efforts to 1mﬁrove prot facilitles and to
train personnels, the berthing tlme will be reduced to 3.0, 3.5 and
2.5 hours reépaé}ively,”ahd'the maxivium numbers of ships can be ber-
thed in future will be fncreased. o o

Under the conditlons descussed in the eabove, the estimated maximum
berthing capacity is 129 % of present berthing capacity oecupied,
however the maximum numbers of ships berthed will be lncreased to

145 % of present numbers of ships call. These projection_is_reflectbd
and shown in Table B-6, | e 8 o -

From the above, 2.5 % annual {ncroase rate is assmued on the yeat

1980 water consumption of 13,500 m}/d up to year 1995 which arrives

1.45 times 1980 demand. Further up to the year 2005:emp10y:3fﬁ'ﬁ
annual inerease rate, Table B-7 presents water demand on the basis

of the above assumption.

Table B-7 Projected Water Demand For
_Port Tanjung Priok

Year . Total Demand
('000 m3/d)

1980 C13.5
1985 15.3
1990 17.3
1995 19,5
2000 22.7
2005 26,3



4.

Port Tanjung Priock

=Average cOnsumption per motith at Port Tanjung Priok 1n 1980 is

403 700 m3lmonth (13 500 m3/d).

_According to the data obtained from the Tanjung Priok Port authorlties,
_at pregent there are 75 berths which include |

Qcean Going Vessels Berth ¢ 35 berths (Length of Ship 160 m)
Inter Island Vessels Berth : 33 berths (Length of Ship 80 m)

; Bulk Vessels Berth : 3 berths
' "_Tanker Berth :___fc_pei'_ths_
' 75 berths

The ship waiting time, servicel berthing t:lme and ship call at the

pott in year 19?9 through 1983 were obtained and are shown in Tables |
B-5 and B-6.

Tsble B-5 Port of Tanjung Prick, Port Trafile of 1979 - 1983
Ship Call (Unit )

1873 1980 1981 1982 1983
. g.;')_mmerlcla.l Coll ‘ . . _ . _
" geean coing S 1,831 2,001 2,102 2,169 1,972
" tater Teland 2,006 2,202 2,881 - 2,640 2,6%
Tanker 509 496 826 422 532
- Sub - Totsl . 8,346 5,119 5,609 . 5,25t 5,018
2 Hon-Comercfal
o0 - - b Famergency Coll -
Ocean Going 145 150 107 82 88 .
. loter Iolaad . 809 - 74 841 1,010 © 519
Sub < Total . 554 524 948 - 1,092 507
-"'r_'o tal
"5 .0cean Golog - _ 1,97, 2,1n1 2,209 - 2,251 12,060
; ' fnter Tsland o 2,415 0 2,506 ¢ 3, 3,650 3,153
- . Tanker o 509 496 426 k2 . 4W2
' £,900 5,263 6,351 6,343 5,645

Source ' Tanju:’ig prick Port Adzndnististion
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Service/: No.of .

Year_ Berthing -
Vessels Berthing Ships  Capacity
Classificat Time Ciall  Occupled
ion . . .
Rourg Pay Vessels Vesselskbay aetth
W @ T T ey
() / - w(2)x(3),
{24) T '
1979 o .
Gcesn Golag 103 . 4.3 1,976 8,497
Inter Island 106 4.4 2;415 10,626
Tanker 86 3.6 509 1,&3?
4,900 20,995
1980 - .
Ocesn Going 83 3.5 2,11 1,599
Later Toland ~ 85 3.5 2,576: 9,016
Tonker b? 2.0 496 992
' 5,343 17,60
1950 _
Ocean Codng B3 3,5 12,209 /77,102
Inter Island 108 4.5 3,722 16,749
Tanket - 46 1.9 426 - B0Y
6,357 25,250
1982 .
Geean Colug 68 2.8 2,250 . 6,30)
Inter Island 86 3.6 3,650 13,140
Tanker, 66 2.8 442 . 1,238
6,343 - 20,681 -
1983
Ocesn Cofug 59 2.5 2,060 5,150
Inter Island 82 3.4 3,153 10,720
Tanker €8 2.8 43 . 1,210
5,645 17,080
Totel (1979 through 1983, Srjears) )
Ocesn Golog 3.3 10,667 35,281
Inter Island 3.9 15,516 60,251
Tanker 2.6 2,305 6,081
Average ?er Year
Ocesn Golng 3.3 4,333 1,019
Inter Island 3.9 3,103 12,102
Tanker 2.6 461 1,991
7_3357

Pource !

28,380

Table B-6 Beithiug Capacity VS Nuibers of $hips Berthed -

- Ne,of* - Haxfmum
. Beith

| =(5)x363

i e din

53
35 12 175
33 12,045 °
& 1,460
35 12,755
3 12,045
& -1,
35 12,755
3B 12,045
4 1,460
35 12,115
3) 12,045
o160
3% 12,105
33 12,045
4 1,460
35 12,008
3. 12,045
4 1,460

75,280

Tanjung Priock Port Admlnistyétlan,

" M74b=28

‘Bstipatéd Maximum

Berthing Berthing No.of

Existlngtapaclty Time
_ Avallable In Futute Berthed

BekthxDay' Day:

h.‘wv...;~w__
B NV )

~Rat{o

;Capaéltv No,of

LR W
R

W W G

W

TG e
Rr R -]

e s
v Q

- Shipa
9 (10)

C =(6) (4 (8Y(N
LS00 2.15
1,11 142
(0.80) 1.15
1.25  L.69
1.68  1.96
LMY 1,34
1.47  1.18
1'E§; i.58
1.65  1.93
(0.72) (0.92)
1.80  1.37

104 1930
. 2,03 1.89
(0.92) (0.94)
-0 1,18 1.32
.27 1.3
2.48  2.01
1,12 1.09
1.2 1.3
158 147
1.81  2.00
(0.96) 1.11
1.22 1.26

1028 143



Sumnary of Water Demand

Summary of water demands is prepared based on the projected water
deﬁand_on domestic use discussed e¢arlier and non-domestié use as
projecfed in the Interim Repeft with some minor amendments on water
demands of Government office, large and medium, and shown industries,

and Port Tanjnng Priok, as shown of Table FP-12 for the First case '

Water Demand and ProEosed Production

Based on the projected water demand so far made, a schedule of water
supply is prepared as shown of Figs, P-1 and D-2, in preparing the

schedule, the following matters are taken into consideration

(1) Three mini plants of Muara Karang, Sunter and Pesing will be put

out of regular service and maintained for emergency use or standby.

(2) Bogor Ciburlal Spring water, 300 1/scc, will be wholly supplied to

the Depok housing area, including the areas along the trunk main,

To cqpe_wlth the increasing water demand, the schedule‘of Gater supply
exbaneion'cnfthe other hand is worked our based on the following con-

sideration.

(1) For realistic and reasonable fmplementation of the expansion pro-
ject, the long range project will be staged as Stage II up to ‘
year 1995 and Stage I1iI from 1996 to 2005.

(2)'.ansidering the ecute shortage of water, prevalent nén'and around
the year 1987, an fnmediate project will be planned, which is
1ncidentaliy possible as a result of the West Tarum Canal enlarge-

- ment.

(3)_iFor the water demand after the immediate project onward, water
‘ource will become available, as the Government is now carrying

out. various studies of water resources development

The above macters are reflected‘in Table P-13.
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Table F-12 SUMMARY OF WATER DEMAND (AVERAGE DEMAND IN 1,000 M3/DAY)
(THE FIRST CASE)
CLASTFICATIONS * 1380 19855 ¢ 1990 “159% 2h60 08
A. deestic'Use : s .o Do Lk AR L T
A-1 Fesidential Sexvice 101.0 - 313,17 111 694.5 923.4  1,204.1
* Connectlions {212.0} * - : P z s I
B-1 Public Hydrant- ‘9.1 83.1 g8.2 92,3 i 90.8 . 9006
’ {B85.3) _
Total A {A-1 and A-2) 30.1 396.8  565.3  790.8  1,014.2  1,235.3
1297.3) ‘
B. Mon-Domestic Use
B~1 Fublic Uss _ u : o
a. Governnent DOffice 54.9 51.9 ar.4 29.7 4.8 40.7
b. Schools 1.2 5.9 17.1 13.1 48.3 65.4
c. Religioys Places 0.6 3.4 10.4 5.1 28.8 300
Jd. Hospitals 4.3 5.2 © 6.3 7.5 e.4 9.2
e. Boarding Houses 5.2 5.8 6.5 7.2 8.0 8.8
65.2 12.2 7.7 103.6 128.3 1571
B-2 Iﬁdustrles Use _. : ;
a. Industries 4.8 14,2 8.6 75.2 122.5% 182,17
b. Small Industries £.9 6.9 1,2 15.1 231 E1E
s 9.7 21.1 49.8 '50.3 18406 4
B3 Trade and gervice . -
a. Hotels C 7.9 8.6 12.5 18.9 26.4 »38.0
b. irade & Service 21,5 33.6 ‘56.8 92.4 157.8 48,2
29.4 42.2 €9.3 11,3 1ed.2 286.2
B-4 Port Tanjung Priox 13.5 15.3 1.3 19.5 22.1 26.3
B-5 Armed Forces (0.0} 35.4 £1.1 6.2 $1.0 55.6
- B-6 Depok 5.6 5.0 6.0 6.0 6.0 6.0
Totsls {81 thru B-6) 120.4 192.7 21,2 381.9  $36.8° 453
(3154.4) _ . :
Total Average Demard 234.5 5¢2.0 826.95 1,172.7 1,551.6 2,020.6
Ket Consumption A thu B (2700}  (6,800) (3,600 (13,600} (18,000} (2),600)
451,7 ¢
:.‘5'290)
Unacdounted-for Water B S B TSNP N R s
{v of Froduction Required) 275.5 565.9 £51.0 557.6 631,08 €802
{Case 3) . - {54) ©449) (40} (¥ o 29 1o ey
Frodyction Required 510 1,154.9  1,377.% 1,750.3  2,185.4 2,7120.8
. {in Rverage (1,00043/Day} {982.61 * . ) ‘ ) e -
: {i/sec) o S 5,900 - 13,400 ' 35,900 20,300 35,300 77 31,500 L
- {11,400) * .
Total Population Served 2,100 ) ) ) ) ‘ )

“ (in 1,000 pérsons) 4,024 - 4,019 £,357 ¢ 6,523 27,4972 8,784
Gross Fercapita Desand 243 . TR
{ipcd) {244) » 261 257 268 9% 0%
pay Maximum Demand (1/Sec) 6,800 15,400 18,300 23,300 22,300 , 36,200 - .~
(Day Average x 1.15) ° {13,100)* ed e co ISR AR R A
Raw Water Eequirement (1/s¢eé) 7,300 ° 16,4007 19,600 ' 24,900 31,100 38,700

(bay Haximum x 1.07)

{14,000)

+ potential water demand projected for the year 1980
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Water Demand Projedtien (Second Case)

A,

l.

Domestic¢ Water Demand.

incOmejgroup ratio

In compliance to the statement in the dooument “A", tﬁe ‘total per-

centages shown in Thble 3.9, in the Interim Report, under the vari— -

ous income groups are revised to show not more than 20 7 of the -
population in Group V, with the percentage in the other: Groups I o
through 1V shift from low to middle income groups by year 2005

as shown in Table S-l The income group rAtio, intermediate five—
years interval are projected linearly based on the ratio of the "
year 2005. ' '

. The p0pulation 1n service area by zone and income group 13 ComPU*.

ted based on the populatiOn in sexvice area and the revised incbme

group ratio, and the result ave: shown in Table S 2. and summarized :
in Table S-2'. : '

per capita demand applied for the Second Case - are as advices as |
follows :. ' P S . ' Co ;
Income Group I and Standpipo-sopﬁiy ;“; Do .30'1pbd; .”

Indirect ¢onsumers, _
Income Groups 1L (Low {ncome group) and
111 {lower nmiddle income group) 125 1ped
Direct consumers, piped ‘conneetion : '
Income Groups IV (Upper middle income group)
and V (ilihger income group) ' + 180 1pcd

Direct consumers, piped connection,
Populatioo served,

Population in service area of zones I and II, 100 Z supplied and

zone II aré assumed as shown in Table S- 3 below, which indicate f

i

slightly higher percentage compare to the Flrst’ case On groups
1 and II to arrive public supply at 60 % of 90pulat10n.5‘
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Table S$-1 Revised Population Ratlo by Inecome Group (%)

Year Tneamn Tneome

S Inenmpe Trienmn Trnerma
Growp I Growp Il Group ILL  Group IV  Growp ¥_

1980 1) 35.8 38.6 12.4 6.2 7.0
1985 32 36 15 Y. 10
1990 30 33 17 ' 12
1995, 26 30 ' 20 9 15
2000 23 28 23 9 17
2005 2) 20 25 25 10 20

Note : 1. Basic data taken from 1980 DKI Census, and Hodified by
Jabotabek Advisory Tean Service (JARS)

2. Basle data téken:frOm JATS; DKI_Jaka?té Stategls Development
Plan, Socioceconomnic Paranwtets Base (Sérvey) and Forecast
Pata, and Revised on fhe basis of aééumﬁtion whichi highest
Income Group V will be not wore than 20 % and moré middle

fncome group will be éxpecped than foréasted by JATS.
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Table S5-3 Percentage Appligﬁ For Projection of

Population Served

Income  Income income Income  Income
Group I Group II Group IIT Group IV Group V

% % % % %
Zone I | 100 100 100 100 - 100
vone ~IT. 100 100 100 - 100 100
Zone IIT 40 50 60 80 90

Cost of Fonnection by PDAM at present'by land property

of houses are as follous @

Land Propexty Connection Fee

in m2 Conriection  Administration Total ..
' Fes in Rp. Fee in Rp. in RE.

1 - 100 150,000 25,000 175,000
101 - 200 - 200,000 - 25,000 225,000
201 - 300 275,000 25,000 300,000
301 - 400 400,000 25,000 425,000
401 - 500 500,000 25,000 525,000
501 = 600 600,000 ¢ 25,000 625,000

Note : 1. The connection fee shown is applied iu case that the
distance from tap on the service pipe to Meter {nstalled
in the consumers property is 6 meters or less. If
distance is above 6 meters connection' fee 1is increased _f
in accordance with the piping materials and installatiOn

work required additionally.

The income per household of Group 1T is Rp.38,000 - Rp.75,000
per.month which means 2. 3 - 4,6 times income amount is required
to have a connection in case land property of 1 - 100 n2. The
Income per household of Group 11T is Rp.75,000 - Rp.11,300 per
month which means about 1.5 ~ 2.3 times income 1s required to

have a connection for the sane. space of property above.
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Pirect donsumers at present paid 80 - 95 Rp./m3/conn in average which
is assumed based on the present tariff structure as follows ¢

(1) Metef maintenance fee {1/2" - 3/4™) :_Rp; 300 — Rp.750
(2) Administration fee S : Rp. 300”

(3) Hater cbarge . (30 m3lmonthlconnf in average)

0 - 15 o3, 15 x 40 Rp./m3 : Rp. 600
15 - 30 m3, 15 x 80 Rp./m3 ~: Rp.1200

" Total cost per 30 m3 : Rp.2400 -~ Rp.2,850.~

On the othér hand cost of water thrcugh public hydrant is Rp.125/m3
_and through vendors is Rp.? 500/m3 or more which means indirect con-
sumer pay ‘about 1.5 - 25 times water charpe per m3, compare to billings

to direét consumers.

'Suppose an {ndirect’ consumer of lower income level lives near public
standpipes and is easy to access ‘to the standpipes to receive water, he
will ‘{nteid to have the’ water from the staﬂdpipe because ‘of the iower
amount of wateéer charge required for their domestic purpose. “On the othet
hand; 1€ indirect ¢onsumers, who ' 1ive far from the standpipes and buy
water from vendors, will be accomodated with money by any méans to be
‘able to have connection some of them might intend to have connection since
" he’ will’ reCOVer the cost of connections by cértain years.’ Fig. §-1 shows
COmulated water charge by the service lévels. Following assumption could

be made ‘on the Fig. S-1v

.(1) “In the cade that thdirect consumer buys water of ‘7.2 a3/month
R &+ lpcd X8 persons household x 30 days) with the price of Rp. 1,000/
il (Average of Standpipes, ‘Tanks” and vendor), or 2.9° m3lmonth
(12 lpcd ¥ 8 x 30) with the price of Rp.2, 500/m3 from vendor, while
it required 3. 2 times of amoung of average abllity to pay taken as
4 ? 1nceme group 11, 1. 9 times ‘for Croup 111 he will recover the cost
0f ‘eonnedtién’ by usiﬁg 2.2 m3fmonth through the condection by 21/3

years in net value and 23/4 years in present value.

L £ Do H
LIERTRTE PR S B AL R
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1.

9.

(2) In the case that indirect conéumer.bﬂys-uétér-off?.2-m3[mdnth§f
(30 1ped x 8§ persons household x 30 days) with the price: -
Rp.2,500/w3 all from vendors, although it 13 not réaliStic con-
sidering réquired water charge 6f Rp.18, 000/siénth whidh {4°8
times of the average ability to pay of- inéome group 11, 4.8

times for Group III he will recover the cost of connection

(3) In the casé that the water tariff of service cénnection will
facrease to 150 % including administration fee and meter main-
tenance cost, and the sane fndirect consumer stated earlier .in

(1) will recover the cost of comnnection by 21!2 years in the
net\value and 31/4 years in present value.‘

Conéidering the above conditfons, it is assumed that about 10 % of
the Group 1I have a connection and cher 90 7. of_@gqup 11, rely on :
standpipes ot vendors. -On the other hand, 90 ? of the Group III

is assumed to have connection and remained 10 7 will recelve water
from standpipea or vendors, . e , :_,
Percentage- applied for projection of public supply for income groups
is tabulated in Table S-3.

By applying the percentage shown in Table B—3Ft0 thé population.in.
service area by zone and income groyp of Table S- 2 popdlation

served has been projected and the result is presented in Table S—&

By applying per capita demand;.presentedLeétliéf , fqt;thQHSécénd}:;
case, to population segveq.1n‘Tab1¢]$f&,‘gomg$t1c water;dgmand:ate
computed, énd the result is showa in Table:§-3. .The summary of . the
projected domestic water demand is shown in Table S- 6, EJ;;a

+ . N

Summary of water demaqd is then prepared using the same pcn-domestic

demand discussed under the First Gase and is. shwon 1n Table Sﬂ7.

B S U ST ST F U FONIT BT
Water demand curve linder the egtimation 6f the Second case 1s shown

1n Figs. D-1 and D-2 prepared under the Flrst Case.
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Table S-6& Summary of Projected Domestic
Water Demand (In 1,000 m3/d)  {ME SECOND CASE)

{Revised)
Classiffeation - 1980 * 1985 1990 1995 - 2000 2005
1. Residential - 101.0 254.3 350.5 497.5 - 617.0 792.4

Service Couneéction

2. Public Hydrant 9.1 85.5 9.7,  100.3 1033 105.4
| 110.1 339.8  445.2  597.8  720.3 902.8
(1270) (3,930) (5,150  (6,920) (8,340: (10,450)

(1/s) (1/s) (1/s) (1/8)  (1/s)  (Lfs)

* c : ; . : -
Hater Pemand in 1980 shows actual average day consumption derived from
billfng record provided by PDAM.
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-Table ~§ -7

SUNWKY OF YATER DEFANIS (AVERACE DEMAND i 1,000 ﬂ:lin.u)

(THE SECOND CASE)

-

n,

CASIIArIO0S w198 1390 1559 200 1005
A 7&;: FEL I R LYY
A ¥ feabdeital Servtec 1010 255.3 " 350.5 L ALS 1.0 . o ; ¢
Cotapie el T (191,614
A2 Fabdle Tydeent 9.1 85.5 . © 94,7 T16d,3 103,30 © 1i LO%.& T
e e AT
Totad A {A-3 snd A-2) 110.1 3)9.8 445.2 592.8 120.3 901.6
_ (277.9) '
8, Nou-Domrstly Use .
)
2-1 Irubile tre
ay  Tewr dumnt Ciflce 54,9 51.9 1.4 3.3 bR W63
b. Schools 1.2 5.9 11.1 .1 48,13 63,3
€. Rellglowe Flacea . a.6 1.4 10.4 5.8 28.8 .0
4. Wespliala ' 4.3 5.2 6.3 1S 8.4 9.2
e. idiul Bodses 5.1 5.2 6.% 1.2 B 8,9
66.1 2.1 .2 108.6 118,79 152.1
B-F Industirin: Une
Lidnstr 4es 4.8 15.2 3%.6 122 182.2
Sl Bidustrfes 4.9 6.9 1.2 21,3 5] S
' N .1 9.3 %0.3 1456 4.1
8% Teand sl Segelee ‘ 7 : - a o
Hate la 7.9 8.6 12.5 18.9 6.4 38.0
b. Teate R Nexvice 2.5 336 5h.8 . 9r.4 15). F 243 1
9.4 42,2 ©o69.3 TR 184.2 285.2.
B-% Fandd Yakgung relex 13.% 15.3 17.3 19.5 2.7 25.)
B-5 Avwedd Forces 130.0) 35.4 N ] 46,2 310 55.6
B-6 epok 5.6 6.0 6.0 6.0 6.0 §.0
Tobal B AE-? thra R4 124.4 191..? 261.2 a51.9 336.R 45,2
(154.4)
total Meroje Oeaand 234,95 332,60 . 706. 4 9. J l 52, l 1, Siﬂ i B
¥el Consunption (2100 1/4) {6, 200]!5\ (8,200 1/s:} (31,3001)s) (14,500 #;ny (19,100 |1fp)
A thra B) 451.7% -
) (3,1001/s)
Tadcowibind- for Waler
{1 of Srodudlon Peguired) 215.6 %111 &10.9 492.% ) 531.5 549,4
{Case 3) (%5) (49) (40 ) RSN ( 297) {15
Pooduoetlon Fequlred 510 1,083.0 1,013 1,562.2 1,710.6 2,191.5
(In Average (1,000 H/Pay) (520,038 | . X
(tfaec) 5.900 12,100° ‘13,600 16,500 20,500 15,400
. {11,400)4 .
Ictal fopolaticn Served 1,100 . -
{in 1,000 prcsons) 4,136 §,50% 5,389 6,587 7,403 8,591,
CIns-i'ﬁiaﬁt_ﬁ_bc'ﬁ_fd—__-__ili—“— ] T T
(1pcd) (288) 8 211 218 224 233 5%
Dy Haxlons Oemind (V/sec) 6,800 13,900 15,700 14,500 23,600 29,100
(l‘ly \rc!afc x 1.1%) (l':l 300) 4 .
Bor Hatler !’.ulullemen! ' 14,900 16,800 20,800 25,100 11,300 .
{1/ sesd .m0
(tuy Hotoon 1 1L02) (16,000}

Codent 1aY st domant penfernng far gho
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Hater Demand Forecasts in Case of 16 million Population in 2005

1.

3.

4.

Population forecasts made by the Jakarta Master Plan studies have
beén.takénfgs‘thg principal basis 6f the studies. This population
forecast is based on ahnual growth rates declining from 4,17 z-in
1971 - 1980 to 1.76 % in 2000 - 2005 which might be a large re-
duction. ‘If-the modest deconcentration to the othér ceuters‘not

be actualized in accordance with the Master Plan, population growth
will duly:inérease and target population of 12 millions may be
reached-béfbre the year 2005.

In case of the population growth rate of 3.28 % in 2000 - 2005 is

egtimated which is of a rectilinear deciine in comformity with the

‘trends of the rate in 1971 - 1980, the population in the year 2005

will reach to approximately 16 willions.

Wéter,demand in:casé of the above growth pattern is estimated based

on the demand projection of 12 million 1m 2005 discussed in earlier

_in the Flrst and Second case demand projections. and applying popu-

lation ratio between 16 miliion and 12 million population curves ia

each year. on the_ddmesticfand non-domesctiy demand projected.

Pemand curve in the case of the highér population grouwth, 16 nillien
population in year:2005 is shown in Figs. D-1 and D-2.
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Water Demand Projection (Govérnment Poliey)
(Applying PELITA IV figures by the year 2005)

JICA study team was informed the €.0.T PELITA IV POLICY WATER SUPPLY
LEVELS OF SERVICE, and'a table showing the policy is attached to
this papet. This policy is, in principlé; shali bé applied as

the year 1990 Eéfgét:of"ﬁatéf éﬁpplﬁ'iévéisf Thé demdnd pro=‘ti
jéction, however, for further future Up to year 2005 have been
projécted based on the above policy in the ‘terms of per capita
consumption, which s for house connection 210 lped, for public
standpipe suppply 30 lped for the purpose of comparison of demand

to other projections such as the First case and Second case as

discussed earlier.

The population served in 1990 is 75 % of' total popuiation according
to the above policy. For the demand projeCtioh‘for'the'yéar*IQQO,
assumed 74 % of total population be served which imply that the
all ‘population in the service area will be servéd by public system‘
in accordance to.the study. Pétcentage of ‘populdtion seived, in

“case of following G.0.I. policy for EUture,-assumed to'bée 80:% in

the year 1995, 83 % and 87 % in the year 2000. and- 2005 respectively
which imply the percentage of all:population in the service area

in the each year.

Pbpulation in the service area by lncome groups is saﬁe figures .

employed in the First case and is shown in Table P-7.

Non-domestic demand is as same as discussed and derived under the

First case and Second case projections.

The summary of water demand projected under the above condition

{s shown in Table G-1
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1. . Background

- Raw water for the existing treatment plants, Pejompongan I and Il
and Pulogadung, rélies on the West Tarum Canal in the dry season.
Present flow rate of the Canal is meximum 6 m3/sec, as actually measured,
and meets thé present water production for Pejompongan treatment plants
of 5 m3/sec and Pulégadung treatment plant of 1 n3/sec. Upon completion

"of Pulogadung Plant, now undér construction by the Japanesé Government
aid, its total water production becomes at 4 m3/sec. Despite the above
increase of production, another 3 w3/sec of raw water is required for
water demand in 1988. Under the circumstances of raw water requirement
for water‘SUpply; Directorate General of Water Resource Development
{(DGWED) , Ministry of Public Works, performed the water resource
development study for future urban water regquirement to the Jabotabek
area. :

o To meet - foreseéen vrgent necessity of raw water for the water
supply, PGWRD planned the enlargement of the Canal between the Sunter
River and the Curung, and the desian capacity between Bekasi and Jakarta
is 19 m3/sec, aiming at the target year 1988, As a result of the
enlargement of the Canal, surplus water of about 2.2 m3/sec will be
provided, and is committed to be allocated for water supply use.

The Immediate Project, therefore, is planned to meet the potential
demand as expediticusly as possible, making full use of thé above
méntioned 2.2 m3/sec water, The project consists of construction of a
new treatment plant and installation of new trunk mains, which are
‘planned to be connected with the distribution mains to be installed under
the Second Phase of First Stage Project to minimize the construction:.
cost.

2. . vater Source

The West Tarum Canal is the supply source for the Project as
described. above. The Canal flows westward from Curung on the Citarum
river to ¢he Ciliwung river in Jakarta, intercepting the rivers of
Cibeet, Cikarang and Bekasi on its way to Jakarta.

The Canal is the only existing systewm with the possibility of
feeding additional raw water to the Metropolis and Nedeco Consultants,
Netherlands, proposed in 1981 to enlarge the existing canal for the
purpose of meeting the short term needs of the City of Jakarta, since all
other alternative programs would take tiwe for the acquisition of land
and the construction of a new conveyance system.

"M8«1



Under such circumstances, the enlargement of the West Tarum Canal
was decided by the Government in June 1932,

its enhanced capacity is 19 m3/sec, -including
plant, and is .planned to be allocated fOr'the

-

According to this program,
wateyr. fOor .the new treatment
following uset

Pejompongan Plant. 1 5,6 x1.1* = 6;2-m3/seCf
Pulogidung Plant: - 4,0 % 1.1* ="4.4 m3/5ec
Irmediate Proejct t o 2,0 x 1.2k =22 m3fsec. o
Flushing Use - 1 : ‘5.0 m3/séc
IL.oss ‘in the Canal s 1,2 m3i/sec
Total i 19,0 m3/sec ** -

Note : * Added 10 % for

losses- in the-treatment:plant.

*x In current study, the allocation of water has been planﬁed
as 21.1 m3/séc added raw water of 3 3 m3/sec for the First
Phase of Second Stage. N L

the year 1990 as wells

The detailed design of the enlargement.is noéw-in progress, and the
target of thé proejct completion is determined at the end of 1988, Upon
completion, the enlarged canal is expected to provide additional .raw
water to not only the existing watér treatment plants with:their
capacities increased, but the 1mmed1ate proejct to meet’ the demand up to

The present conditlons and the enlargement plan of the Canal are

shown in Table 1.



Table 1. Enlargement of West Tarum Canal Capacities

- No. Design Section Length Design 'Exisfiﬁg Enlarge-
(km) Capacity Capacity ment

{m3/s) 1982 Target

(m3/s). = <Capacity
{m3/s)
.1, Curung Ia 7.2 85 56 81
Lo b 14.5 84 1) 79
Cibeet Ila 3.9 81 40 13
. - IIb 2.3 17 44 72
2. Cibeet ~ 111 2.5 80 48 80
' to - 0 - IVa 4:2 766 - 41 56
Cikarang Ivh - - 2.4 57 41 54
S Ive 6.2 49 33 49
3, Cikarang v 2.1 45 24 39
ke o - ¥Ia o 6.8 32 . 18 - 35
Bekasi Vib 3.9 29 25 32

' VIc 2.1

21 19 31

' 4:'Beka§if5l

£o . o o
Buaran - 8.5 14 - 2.8 19
-Sunter 1.9 14 5.8 19
v+ Capinang ViIc 1.6 -4 5.1 - 12
- ciliwung - ' Tunnnel. 1.2 10.8° 7.2 11.7

. Note & Existing Capacity of the WTC at full supply water level
.7 L gource, Nedeco Consultants, 1982 - 1983
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3. Capacity of Water Treatment Plant:__ P ST

Whereas the surplus Watet of 2. 2 m3/sec is to be utilized for
water supply use as metnioned in the previous section, the capacity of
the distribution mains, which will be installed undex the Second Phase of
First Stage Project and connected with hew mainsg “undey the Trmediate
Pro;ect, is exam1ned, as descrlbeé below.

As the results of hydrau11c ealculatxon undet the fDllOWlng
condltlons, it is found that the capacity of the existing mains to
accommodate additional water is maxiwmum 2,0 m3/sec {refer to hydraulic
calculation)

1) Diameter of the exis1t1ng dzstrlbutlon mains are 800 mm and
1,000 aomi, : :

2) New treatment plant covers partlally the service areas of . the
Central District, Tebet and part of South District.

3} Conjunotlon p01nts with the ex1st1ng mains are @
a. Intersection of Jl. D.I, Pangaitan and J1. Jatinegara Raya
(the existing main of 800 wm in dxameter)
b. Intersection of Jl Gatot Subroto and Jl. Rangkaya ‘Rasuna
said (the existing main of 1,000 mm in diameter)

4) The new tteatment plant is. assumed to be operated c0nstant1y
under full} load, 2 m3/sec..

After. complet1on of the Immed1ate Pro;ect, still 2.1 m3/sec of
water will be short for average potential water demand in 1987 (refer to
¥ig.4.2 Water Demand and Proposed Water Production in the. Master Plan
Report). However, since the supply of 2.0 m3/sec produced by the
Immediate Project is planned to Cover the aréas of Central Jakarta and
Tebet, and the water from the plants of Pejompongan and Pulogadung will
be supplied to south-western and western parts and north-eastern parts of
the existing service area, respectively, the supply condltiqns in
northern and north-western parts of the. service area, whére consuners are
suffering from the chronic water shortage, will be greatly improved under
sufficient water pressure.

. To solve the ¢hronic water shortage and supply water to new areas
to be deve10ped, succeeding expansion of the water supply system, say the
Second Stage Project should be proaeeded in accordance with the proposed
schedule in the present Master Plan.

4. Water Quality and Treatment Process
4,1 Water Quality of the West Tarum Canal

Quality of the West Tarum Canal water covering all analysis items
is shown on Table 2. The guality paraneters of the Canal water are
almost same between Curug and Bekasl and have low concentrations, Water
quality analysis was done by the JICA Study Team and the Institute of
Hydraulic Engineering (DPMA}, DGWRD, to investigate the situation of
pollution of the Canal water. Results are shown on Table 3 and Figs. 1
to 4. The Canal water between the Bekasi and the Buaran Rivers also has

:MB=4



low concentrations of pollutants, but the watér between the Sunter and

the Canal end has higher concentrations of Ammonium and COD, and more
Faecal Coli.

Meanwhile, water quality monitoring of the Canal water by DPMA has
started for one year period to ascertain fluctuations of water gquality
parameters, o

‘4.2 Treatment Process and Chemical Application

- To take raw water of better wuality and simplify the treatment
process, the intake site will be selected at upstream of the crossing
point of the Canal with the Buran River shown as point 3 in Pigs. 1 and
2, as point 6 in Figs. 3 and 4, respectively, as stated in latetr section.
It is considered thet highly turbid water from the Bekasi Rivér will flow
into the Canal in the rainy season. Therefore, the treatment process
shall be fit for the fluctuation of turbidity. Taking into account the
- present treatment technique, the following process and chemical
application aré recommendable : : - '

Fig. 6 Flcw Chart of Treatument Process
Prechistine tnte¢ iedicte - Chiorine .
Praimae A o
—— Fosthime
Lidlac ] Fostchiorice

ke

G S e U A

forha  Fecelvioq Well Mg Well, Flocodotion  Ropid Sond Filer  Cloor Water Pecencd
B Sadimaniotion Basin

1) - Alum and Polymer : To remove suspended solid by Alum and accelerate
S - . setting veolocity of the floc by polymer.

-2) préchldrine. 1 To oxidize organic matters and dissolved iron
PR A R, . -and manganese .- - o L B
3). - Intermediate s To prevent Faecal Coli from prpagating.in the
- ¢ ‘chlorine . . . sand bed of filter and oxidize remaining

R IR TRIE L . pollutants in clerified water

4) Postchlorine ¢+ To disinfect filtered water . _

5%  Postlime . To control pH value to non-corrosive level

Most of concentration of Fe and Mn is of suspended solids and
caused by the inflow of river water, and these concentrations are removed
by the conventional treatment process such as coagulation and
sedimentation. Based on the result of coagulation test, the chemical
dosage rate is estimated for the Canal water as shown on Table 4,
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Tsble 4, Chemical Application -

Dosage  (ppm}

Chemioais'- C Max. - Aver, © . Min.
Prechlorlne : 10 4?5 1
Intermadiate chlorlne 3 1-2 0
postchlorine 3 S 1-2 0
Alum : [ T30 .10
Polymer (as Zuolur) 0.1 0.03 0
Postlinme : 24 15-20 -
5. Locatlons of Intake S1te and Treatment Plant

Locations of 1ntake s1te and treatment p]ant site are selected at
the south bank of the Canal and upstream of the crossing with the Jati
Kramat River considéring the follow1ng :

1) WHater quality at the proposed site’ is génerally good, and
concentrations of organic matters, an indicator of pollution,
are low, compared with other 1ocat1ons along the WIC.

2) Raw water intake by gfavity is.possible.

3) Acqu151t1on of land with an area of more than 5 hectares will
~ not be difficult for proposed treatment plant, as theé area
oooeists of unoultlvated and paddy field,

4) Drainage of waste water from treatment processes can be made to
the Jati Xramat River. :

 In future, the north side area neighbouring the Canal will be
urbanized according to the city plan up to thé yeaxr 2005, For protection
of the Canal water from pollution, such protective measures as fences,
drainage and sewage diversion and refuse collection should be taken.

On the other hand, thé Canal water will be mostly 6f the Bekasi
River s6 that the weasures for pollution: in watershed of the Bekasi River
are needed. At present, there are many factories such as soap, cement
and others along the river which use water in large guantity; and these
factories discharge their wastewater aftér treated to the river. It is
recommendable, thereforef that PDAM should investigate thé location of
these factories, déngerous chemical used and:treatment of ‘thelr effFluent,
and monitor the presence of some changes- in chemical qualities of the raw
water in the Canal by general mon:toring of using fish tank ln the
treatment plants. P
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6. Selection of Pipeline Route

As pipeline route for distribution main, the following routes will
be considered :

1) North of the Canal (91, Tarum Barat uvncultivated land
at Halim Airport {land for pipeline to be purchased)
Jl, Gen, Haryono {refer to Fig, 7.8)

2) - South side of the Canal (land for pipeline to be purchased)

3}~ Within site of toll road which is under plan between Jakarta
and Cikampek.

_ _In-the case of 2), as billocks where houses stand are in southern
part along the Canal, the pipeline has to take a circultous route.
Therefore, the length of pipeline -will be longer and the land acquisition
cost greater.. In the case of 3), the plan of toll rcad, such as location
and construction schedule, is not determined yet., So this route cannot
be taken at this stage..

. Thus, it is recommended that the route of 2) is seléctéd.
Although there may be hindrance of traffics, it is possible to avoid this
 problem by installing the pipes in the shoulder of paved road.

7. PiOposéd Facilities
Y JKS Comparatlve Study of Alterpative Water, Supply Systems

: Water supply system to be constructed for the Immedlate Project
w;ll be proposed, as described in the following, kased on the least cost
solution selected from ameng possible alternative plans, and also taking
into c¢onsideration other factors concerning operation and maintenance of
the constructed facilities.. . : o

Possible alternative systems will be composed as br:efed below

(1) nlternative I (qus. 7 and 8) . o
Intake site -1 South bank of the Canal at Kall Buaran
Treatment Plant . Pulogadung treatment plant

_(21':A1ternat1ve II (Fags. 9 and 10}
. - Intake site . - 1 South bank of the Canal at Kali Buaran
Treatment Plant : Near Kali Buaran

- (3) . Altexnative 11T (Figs.: 11 and 12}
: <. Intake site - .t South bank of the Canal at Ka11 Cakung
(about 5.3 km upstream from Kali Buaran)

Treatment Plant : Near Kali Cakung {(joining with the plant
to be constructed vnder the Second Stage
Project}.

For the above three alternatives, construction cost and operation/
' maintenance costs are estimated and the outcome is shown on Table 5.
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Table 5 Comparision of Costs for Alternatives'

Constructaon Cost : 1/_ - ;OM Costs 2/
Alternatives =~ - F/C - . L/C Cln Total L
{us$ 1,000)  (Rp, million} Trp. mlllioﬁ) (Rp. million)
1 21,000 19,3000 - .39,880 1,567
& . 17,000 15,300 31,960 - 1,427

111 . - 21,000 17,400 037,980 0 1,595

Note : 1/ Including costs for intake,; raw. water main, treatment and
distribution faci11t1es, engineering COst and ;
contingenc1es for physical and price.' ey

2/ Includinq personnel, power and chemzcais and maintenance
costs, . S .

3/ For" détaxls, fefer to attachment

As is cleat in the aboVe table, Alternative il is the lowest costs
of both construction and operation compared with othér. Alternatives, and
is the most advantageous. Therefore, Alternative 11 is recommendable for
the Imnediate Project. Particularly, the followlng countermeasures
should be considered in future t : S :

{1) The intake site, wbich is 1ocated within the DKI boundary, will
be urbanized so that necessary countermeasures for the
prévention of pollutxon, -as described in’ préviOUS Sectlon, must
be made. : . ‘ L

(2) - To cope w1th fluctvations of turbldity caused by thé Bekasi
©  River water, the chemical application st be controlled-
'properly .

7. 2 Water Supply Facilit1es

The facillties proposed in the Immedlate Pro;ect are new treatment
plant with a capacilty of 2,0 m3/sec and distribution trunk mains which
are to be connected to the existing mains, ' Water produced in the plant
is distributed to the existing service area, mainly parts of central and
southern areas shown on Fig, 13, : : .

The facilities proposed are shown in Table 6, angd’ qenetal plan and
profile of proposed treatment plant are shown on Figs. 14,16 and 17.
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