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|12, WATER DEMAND FOR WATER FRONT CITY -

Water dernand in the existing north coastal area is already included in the calculation of future
water demand for DK Jakarta.  Future water demand for new reclamation area is discussed in

this section.
Since'del'qil inforrnation' aboul new rcc]amation area is not suffictent, average water demand,
ave:age per caplta consumption, of DKI Jakarta was cmployed for future water demand forecast

in the new reclamation area.

Average per capita consumption is calculated as shown on Table:W. 1.

Table-W.1 AVERAGE PER CAPITA CONSUMPTION IN JAKARTA
e CUNEES 2510905522000 2(}05 “2010° 720185 2019
Total Served {x 1,900) S 2,200 3,600 5200 7,600 9,100 9 400
Population
Total Water Demand (1,000 m3/da)) 459 7149 1,078 1,473 1,949 2,089
Average per capita
consumption (ipcd) 209 208 207 210 214 222

Total water demand for new reclamation aréa was caleulated fromi the average per capita
consumiplion mentioned above and future population. Calculated water demand is shown on

Table-W.2.

Table-W.2 WATER DEMAND FOR NEW RECLAMATION AREA

UNIT. 1995 72000 2005 2010 2015 2019

Average per capila

consumption (iped) 209 208 - 207 210 - 214 22

Future Population . (x 1,000) . 0 0 197 395 592 750

Total Water Demand  (1,000m3/d 0 0 41 83 127 167
ay)

Total Water Demand  (I/sec) 0 0 473 959 1,467 1,927




Senice Ratio

13. ESTIMATED POPULATION

"YEAR
Eoczmatya 1595 2000 2008 2000 s 2009
_ Kecamatan i )
I71) JAKARTA SELATAN 280 2,150 2260 2360 tam 2363
{0191 KEBAYORAN LAMA 10 30 325 10 15 0]
(014 PESANGGRAHAN 175 195 218 30 5 255
00 OQLANDAK 0 10 3 50 80 »5
53] PASAR MINGGY 0 330 28 345 350 5
o1 LACANASSEA 190 C s 175 30 175 435
(040] MAMPANG PRAPATAN 158 188 158 155 15 145,
{©41) PANCDEAN 155 160 i85 185 140 155,
[B50) KFBAYCRAN BARU a8 185 135 185 1% L 19s,
08 SETLA BUDE 150 ) 143 10 140 145
%] TERET %0 250 23 0 ns 130
{77 IAKARTA TIMUR 20 26% 2990 A0 1420 1330
{010 PASAR RFBD 148 175 ) 20 M 26
0] QRACAS . %0 4] 210 %0 3] I
D121 APAYUNG 140 150 20 300 18 430
03] KRAMAT iat1 | 2% %0 5% 250 L oiss 240
2] MANASAR 10 f =] s ' 250 75 e
{030 INTINEGARA . ™ - 300 ;295 2 EY 240}
DN} DURENSAWIT 310 30 5 a1 458 460
(640 MATRAMAN 160 135 145 10 135 139)
05 PULD GADVNG 1295 L0 308 ne s 330
: P08 CAKUNG 450 - 500 6% 00 78 20
" {73] JAKARTA PLUSAT 1020 5,000 50 90 360 $50
019 TANAM ASANG 170 1% 178 172 170 179
[020] MENTENG €0 ) ] ] L] 90
. j030} SENEN W08 “1o0 95 §s o5 9
. 06D} CEMPAKA PUTIH 93 9 L% -] 0 %)
1081} JOUAR BARU 105 0 Lo 8 ) T
. [050) KEMAYORAN 23 225 ) B 219 - 2]
. J0C} SAWAH BESAR T2 120 i f10 "o 20
. €] GAMBIR 105 108 308 108 105 195
[74] JAKARTA BARAT _ R 1050 2148 2230 133 2380
D {0i0) KEBGN JERUK 285 0 03 3% 3 150
"JL1) KEMBANGAN 155 18 259 ) 3 330
190} CENGKARENG <0 465 495 555 535 £40)
| [021)° KALI BERES 210 240 F1] 305 M 150
035 GROCOL PETAMBURAN 240 240 2a0 248 240 - 235
[031]° PALMERAM 220 ns b1t} 205 %0 195
1640} TAMBORA | 240, 30 ) 2 m 23]
1650) TAMAN $AS] 1%, 125 12 145 L] 165
(75} 2AKARTA UTARA L 1512 - 1580 1550 LI 1260
T HM0) PENSARINGAN 350 T 0 130 310 53 . 370
[013} PADEMANGAN 155 165 s 188 395 0y
(030} TANSUNG $RIOK M0 350 1] % 189 380
|zio) Ko 240 2 2606 50 3 g
[E31] KELAPA GADING - ™ 150 L. 150 n 228f
18%0) QUNCING ] 215 % 20 300 E Il
{630) KEPULAUAN SERIBU is 15 15 L a5 - 15 15
Jekera Tera) : : 850 . 9.0 9900 PAG 1950 11,2000
] SAWABANAT 1350 170 1854 3% 1555 " 2868
BOGOR ) 8 85 % 55 105
[159) CIMANGGIS : :
1200) SAWANGAN . )
1201) UMD ; % 0 8 50 95 105}
17y BES : L :
BEXAS 250 28 2% 50 330 380
[0} PONDOK GEDE I 210 20 S0 50 2804
1) ARASH kIR 0 K i 8 100
(100} TARUMATAYA : }
(0] BEKAS] BARAT =
TANGERANG 540 60 e %0 107 1240
. (060 QPUTAT % 32 F) 0 540 590)
{061) PAMULANG 15 190 0 ™ 330 300
W% FONDOK AREN 150 182 H 20 30 340)
{160] TELURNAGS '
(161 KOsaMa! . ]
Kotaadyt TANGERANG w €70 860 10% LI 1100
01 QLEDLG 0 “e 450 50 500 $09]
(02 CIPONDOH 1% 60 % 5 5] 800
(050 BATUCEPER
[060] BENDA
Sty AraToud 0,158 114 1358 1T 13495 14,865
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14, NUM BER OF DOMEST IC CONNECTION

YEAR
Eouradya L9 200 2005 2010 ‘2018 019
Katerattn .
711) JAKARTA SELATAN B0 81,200 MIMG DTS MEW e
. J019] KEBAYORAN LAMA 1590 11,550 11,380 31,720 42,240 “ 43,190
I} PESANGGRAMAN 0 6230 13450 21559 30,520 33,240
{0201 CHLANDAK T 1N 7950 15,31 2620 310 W60
[030] PASARMNGGU 1590 10,67 nex . 324 44,040 #730
[031) IAGAKARSA o o [ 13,280 43330 51,720
[500] MAMPANG PRAPATAN 1500 T oAl 13,30 CAsEm LT paasn 13,450
[(41) PANCORAN 15490 £500 1324 EEE X PE] IR 0,7
1050] FEBAYORAN BARE ° 8750 18,69 14,650 186m 2,280 24240
1060]  SETL4 BUDI L0 5,864 W 7ocdne CoIsase 19,310
: 1670} TESET 75% PERTP IR T Man 3ew T NS
{72) JAKARTA TIMUR 5660 M0 222,53 3,850 X100, A
- [G40§ * PASAR RESQ §0 ' g0 15,000 1578 M0 . KD
(Ga1] . CIRACAS &% 1450 E0 29450 s oaus
(B2l QPAYUNG ¢ e 0 YR AT sng
. 00) KRAMATIATL 4310 1,70 M6 L 255 35120, T 350
LT [021]) MARASAR 1,330 6550 190 M50 930 0 3pa
T3] JATINEGARA LT R T L 6380 33430 030 43,319
' 1551) DUREN SAWLT 11,383 22355 34,480 48,720 [L5 1% 170
(540} MATRAMAN 1410 TE MK T 1750 new 21030
1050} FULD GADUNG 1,553 20,170 2190 ‘38,260 416 43470
660} CAXUNG 5% 750 53,650 86,720 123,970 127,420
73] TAMARTA PUSAT 61190 81550 301,743 §24.560 16235 141,389
1) TANAH ABANG 10,350 14,143 11,930 H720 25520 25,520
(030] MENTENG 4313 639 5650 12240 15,000 3,000
[030] SENEN 2930 6210 8310 12,550 “15560 15,560
L. [60) CEMPAKA PLTIH - [R5 11,900 15,900 11,900 11,900 19500
(041] JOHAR BARU L1930 6£30 8285 10,520 e 1
050} KFEMAYORAN T30 17.0°% 0,650 _?A.Il’-'l 27500 27,550
{060] SAWAH BESAR 6030 83% 1,90 14830 136 17,60
M, GAMBIR ‘890 10,342 10 135,620 130 15310
[76] LAKARTA BAKAT $5.000 NTSD - JESETS | 26050 036 3140
10:0) KEBON [ERLVK 4140 MAER 2670 68D 5370 $1.49
01} KEMBANGAN Fary e - N5 . 3200 50 $650
2] CENCKARENG $s% 250 . 4150 €155 B33 8620
{021} ¥ALIGERES 5560 13,450 2430 33,790 %62 $3.7%0
[30]  GROGOL PETAMBURAN 1,6h AN 20,500 WIC - MED #2100
[531] PALMERAM T 45w 12,760 1965 26,383 312,59 1257 -
[340] 'tm-!mm 13,100 nro 20520 ‘00 1,0 11,760
B50]  TAMAN SARL L15:) TSN - Mo 1w - 15,000 15,000
E/S) JAKARTA UTARA $2,630 124,500 A56.520 17790 Faakee ] 1,660
[6i0) FENFARSNGAN nr e 8,25 50 isem | 50340
JGU]  PABEMANGAN 2,550 14,480 18550 18,7%0 21,09 2,07
030§ TANFUNG PRICK W4T 33,70 33,100 42,410 45,900 24,500
0] KOl B - 1ned 11550 2830 27930 7,76
{t31] EELAPAGADNG 18,790 nm S UAN 233 31,030 1,52
1040 OLENTING 1251 18,500 SN0 6,000 1,35 33,97
|01 EEFULAUAN SERBL 0 2 ] [ [ ]
Pkarts Toud $19430 . RO243 C BMIZALO 470 1549465
fecrsons Fo: Conocation
21 TAWA BARAT 0. [ o $nQ 180,870 na0
©3 BOGAR : [ 0 s - o 9 0
[150] QMANGGS [ ) ] ° [} [
[200] SAWANGAN : N L] L] [} ] ]
%) Mo C 0 [ q [ g [
‘ 1720} BER ° ) 9. ° a [
(18] BEKASI ‘ [ ) K o (LT 193
1919} PONDOK GEDE o o o 0 a3d 93
Jjond IATLASD 0 ‘o 9 [} o -3
{100 TARUMAJAYA R [ [ ) ) [
{10} BEKASIBARAT ¢ [ -0 0 [ e
115] TANGERANG o - o 9 0 250 ¢ 139890
060} QPUTAT Iy o 0 ) 31353 6250
A1) PAMULANS [ o p] 9 1845 38100
{070} PONDOK AREN & 3 ° o 155 B0
116 TELUKNAGA e a o ¢ ¢ i n
{161} KOSAMDL [ 0 [ [ ¢ Q
1751 Kowmadva TANGERANG [ 2 [} 020 109N 161680
(610} CULEDUG o [ [ 1.5 1,030 6%
{020} QRAONDOH [ a b BEw 58280 55,03
{050) BATVCEPER o 0 [ ¢ o [}
WGO) BENDA o 2 [ [ [ ¢
Stwdy Arca Yol 2959 58,60 BRO0 1I6LE0  1SSAR  LASESTO
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15, SERVED POPULATION BY DOMESTIC CONNECTION

{x 1,000)
- YEAR
Eoemadye 1955 200 2008 10 115 a9
Kecamatan .
(7)) JAMARTA SELATAV 149 471 .14 ] 126 1836 1531
[010] KEBAYORAN LAMA i § M 245 2%
1011]  FESANGGRAHAN [ EH] bt It 177 %7
020} QLANDAK u % 1] 33 199 2
630] PASAR MINGGY 1 52 122 182 236 m
JCH] JAGAKARSA . o o 9 bl %50 300
[040]  MAMPANG PRAPATAN 1t 0 % e 1% 1%
[021] PANQORAN 1t 40 n It | 3 126
“1050]  KEBAYORAN BARU » 82 1] 18 135 90
60 SETIABUDE 11 B H ) 3 07 a2
0y TEBET Co ] 82 ns 52 8 Lo
172 LAKARTA TIMUR . X m 1261 §ga2 1752 2483
1010} PASARREBD ' 5 41 3] Y] 199 ns
0113 CIRACAS T a &3 ™ %) 1 252
D128 CIPAYUNG 0 0 o no s 04
1020 KRAMAT AT .28, &8 ¥E 148 192 1_9?
[021) MAKASAR [} 1 % e 1™ 185
PW) IATENEGARA ] N0 153 191 ™ FEr '
53] OUREN SAWIT & m 00 F2) WL My
[B10) MATRAMAN o &6 "85 164 122 12
P50] PO GADUNG & 17 169 m m . 2
: . [9E0] CAXUNG T 15T 130 503 Sony M
{73) SAKARTA FUSAT - a8 3 590 705 B2 0o
. D] TANAHASANG Ll 82 104 126 143 - 143
0] MESTENG & - o a0 55 n 8 8
035) SENEN : FE] 3 53 n L] L]
40} CEMPAKA PUTIH o s & 43 6 &
(1) JOHARBARU ¢ S T3S - 41 7 7
{050} KEMAYORAN % E 12 0 “160 0
{060) SAWAH BESAR R 1] s & Toss 103 13
C 0} GAMSIR S 51 & 23 » - 89
{74} JAKARTA BARAT 3 - 1078 1511 19 1,051
{010)  KFBON JERLE 24 55 183 230 . X6 - -4
{011)  KFMBANGAN 7 65 ne - s Cus Y
{020} CENGKARENG ] 133 243 357 ) D ess
[031] KALIDERES . L1t e 130 % - m C o .
[875) * GROGOL FETAMBURAN as B 12r - a8 ne . no . @
[001] PALMERAH . 12 S T 15 W : ‘
- [P40] TAMSORA : % % oue T A T R 1
{650]  TAMAN ARl T % 6 n. 8 IE TR I
135) JAKARTAUTARA . 5w m & 1R e oaus
019) BPENIARINGAN 23 R 164 20 0 a2 Lo
1011} FADESLANGAN . Fe 24 9% 109 [P - IR §)
1020]  TANAUNG PRGOS i im 19 -1t 248 m L
1030} KOMA N TR ¥ 125 U 162 11
{31) KELAPA GADING 9 T T R S - R
1090)  OLINGING . L 9 123 15t 182 197
) 16500 KEPULALAN SERIBU : [ R ] ¢ . [ S0 & : ; ;
Jakarts Yol : : L736 ERE) L33 6452 TASTW - aen '
[32] JAWA BARAT o [ o . »? 109 1812 )
53] DOGOR . o ¢ o 0. 0 o .
" j150] QMANGGES ' [ o ° 0 ° .
0] BAWANGAN a 0 ¢ 0 0 L o
01] LP40 0. [ o o ) 0
©oxy BN o6 [ o 0 [ 0 :
115] BEKASL _ ¢ 0 a ¢ T 45 S @
010)  PONDOK GEDE 0 s o ¢ 5 4 D
L IBL) IATIASYH ] [} ] o ] [ .
So0] TARUMAIAYA ) ¢ o [ 0 °
1730 BEKASY8APAT 0. 0 o o ¢ ¢
[1§] TANGERANG 0 0 ) ¢ e B
K€Y QPUTAT [ o 0 a S »
J61] PAMULANG T o 0 o T 2
12%0] PONDOK AREN o 0 6 o 20 ]
[1%0] TELUKNAGA 9 o [} ° T 0 °
[151] KOSAMBI o o ] 0 ) 9
5] Koaaatyn TANGERANG S 9 0 ™ 343 35
010] CLEDUG 3 9 e 144 295 55
19X] QPONDOH 5 0 ¢ 143 M s
10%] BATUCEPIR o [ ] 0 [} )
{063 BENDA s [ g ¢ 0 [} 0
Sty Area Tolat L3326 3124 4854 8§49 9422 10,748



16. NUMBER OF PUBLIC HYDRANT

Service Rato

. YEAR -
Kourmadya 1935 2000 005 2t w018 09
Kzsemalan
(71] IANARTA SELATAN a2 [7) &3 2 42 42
[017] EFBAVORAN LAMA 2 ? ] 1 F F
O] PESANGGRAHAN o 0 o ¢ o
1220} CILANDAK 2 ] 2 2 2 2
1)) PASAR MINGGU 4 ] ] 4 s 1
M) IAGALARSS o o [ [ o 3
[40]  MAMPANG PRAPATAN 4 a I 4 . u! 4
{0el)  PANCCRAN L} .4 4 1 q' 4
0501 KEBAYORAN BARU s ] 5 5 s 5
060y SeTLA B 4 B 4 q a4 4
: 070 TESET a7 17 H J£] HL;ﬂ
. (7 IAXARTA TR ) n 112 12 53] 122 ap
1} PASARREBO - 2 2 H 2 2 2
@] zacas 2 H 2 2. 2 2
1012] QPAYLNG ‘0 9 0 0 o
020]  KRAMATIAT 19 1 1] 0 10 W
102i] MANASAR ) 3 3 3 .y 3
1032]  IATINEGARA 15 (3] L5 5] I8 13
103:] DUREN SAWIT S 3 3 3 LK 3
9] MATRAMAN 17 7 17 7 17 i
[2%0] FULOGADUNG 42 .42 a 22 42 az
[060]  CAKUNG B 1y H k] 2 L
73] JAKARTA PUSAT 259 39 353 353 “359 350
010]  TANAY ABANG 34 ] 36 ' 34 . %
. fo0]  MENTENG [ ‘8 s & 8 3
(63} SENEN ) " 1 n n 11] 1
(005 CEMPAKA FUTIH (1] 81 &t 8 B4 &
[0a1} bHARBA.‘U H I 1 n 1 12 n
[053 - KEMAYORAN 140 | 130 9 130 12 140
[0S0} SAWAHM BESAR kTl 37 h s 3r kb L |
L[O7) GAMER 1y 32 ” . 1 BT 32
[14) JARARTA BARAT L2H Ly a3 w3 e 413
. [105 KEDONFERUK ’ ? 7 7 © E
LB} KEMBANGAN ? 7 7 7 7| ki
T [oay  CENGKARENG ar € a at A 1
(021} KALI DEAES ar 4l L] T4 AL i
1030)  GROGOL PETAMBURAN 55 55 .55 55 iss 55
j031)  PALMERAH ] 3 ? 9 s 3
1640} © TAMBORA 26 - 226 126 236 226] 2]
1040) - TAMAN SAR} e P2 ) €5 6 6
75} . JAKARTAUTARA nul 03 %z 92 92 71
©{ON0} ¢ PENTARINGAN a a2 a2 42 a2 23
o {0} PADEMANGAN 1% 186 136 156 1% 184
{020]  TANIUNG PRIOK 28 245 288 26 226 248
03] KO . ‘ns B3t 218 28 218 2y
{091} KELAPAGADING 1 1 12 12 12 12
(94D]  CQILINGING 24 208 208 3 28 28
{050] © KEPULAUAN SERIBU [ [ [ [ [ D)
Sibara Towl . . 1554 15884 1,884 1884 1584 1564
[32] 1AWA BARAT [ 0 a 132 P31 4
(€3 80GOR [} 0 0 [ 0. .z
D450 CIMANGGIS
200 SAWANGAN
0 LMo - 221
172 - BER .
{15 BEXAS : : ] LR o ] 57 -9
[610] PONDOK GEDE . o 59
B . EATLASIH i »
D00 TARUMAIAYA
: {7 BERASI BARAT ‘ .
119) TANGERANG [ @ [} [ 0 251
1053 QUATAY ) 3 B3l
[051]  PAMEELANG 57 n
1970 BONDOK AREN Y &
[6] TELUENAGA
" 6] KOsSAMBL
135 Koturadyn TANGERANG ¢ [ o 12 176 220
Bl ALEDLG €@ % w7
2 QRONDOR 13 %0 1y
[950)  BATU CEPER
- 053] BENDA
Sondy Arta Totdl 1854 124 1284 1018 218 248
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17. SERVED POPULATION BY PUBUC HRYDRANT

o YEAR
Koumadyy 3995 2000 200§ 2010 213 2019
— . Kemews - -
i} SAMARTA SFLATAN 15,500 W0 1050 19,500 10.500 18,500
1020]  KEBAYCRAN LaMA 500 s 500 500 500 500
1011]  PESANGGRAMAN o [ ? 0 [ e
020} QLANDAX 300 520 500 500 530 500
16} PASAR MNCGU 1000 S oo 103 1,000 1000 1600
[631] JAGAKARSA o ] [ [ [ o
1649 MAMPANG PRAPATAN 300 1] 1000 1500 1060 1600
1021} PANOCRAN 1000 1000 1,000 1606 1,000 T
{030)  KFBAYORAN BARU 125 L 3% 1235 1380 120 1350
1560)  SETA BLDI D000 - Qpag | 0] 1500 5000 1000
o70] TEBET €250 . 10 ar a4z e250 azsp
{7} JAMARTA TIMUR . 0500 - 3050 30,500 30500 50 3500 '
01 PASAR RESO s 200 50, 50 50 500
101} CRACAS . S0 1500 500 500 . 300 500
©1) - arayusg o -0 [/ '] -0 [
1020] "KRAMATIaml o 1500 C 2800 2,500 730 5% 2500
[951)  MAKASAR : m T s 750 750 750 o
€30 JATINEGARA 3350 T 3350 3750 [ 2] 1750 3750
[03)  DUREN SAWIT . ss0 70 7350 750 350
[040) MATRAMAN 250 . L1 425 4250 250 4350
0% PULO GADLNG ST 10,500 10,500 10,50 Wwse o
1063} EaKvNG : © 000 2,000 7,000 7600 1000 7,500
i3] JAXARTA PUSAT 59350 g9 8750, oo 9,750 §3,750
[P18] TANAM ASANG OO - 9200 2,000 sHe - §poo 9,000
10] MENTENG - 2000 2000 2000 200 2000 . zpm
03] SENEN . R 310 . avee 350 2150 2750
1047 CEMPAKA PLTIH 000 ' 2 mog uee T onow . 2000 21000
[M4))  JOHAR Baglr L a5 e ¢ s 1750 3t L 3350
1050] KEMAYORAN . ' S3o00 0 - 35000 35,000 RO L sew . 350
[060] SAWANBESAR 9,250 9250 9250 9250 8250 8250
107 Gavar - B Y %) 000 . soon 3000 500 8000
IM] IAKARTA BARAT zzse 1E2.250 JLER - 1nz.2% T 112,250 HZZ50
1010} KEBON SERUK 1750 1350 1,750 1350 3350 arsp)
[G11] XEMBancay - . 1750 - 1750 S itse L350 5750 1.7
10200 CENGKARENG L0250 . 10,250 16,250 16,250 10,250 10,250 .
1021] KALYDERES SN0 075 30,250 10,250 1080 10,250 . ' @
1030]  GROGOL PETAMBURAN 13,750 13,750 13,750 13750 aa7se ¢ s39s0 ’
0UF PALMERAH 1,250 2350 258 2250 2250 2350
1049 TAMBORA 6,500 850 ' 56300 s 56,500 56,500
[050) TAMAN SARS . TO1S3%0 T 1sasg 1850 s 35os HET Y
5] JAKARTA UTARA CDAmO mmpen B0 2880 . maM0 228,000
010 PENTARINGAN . 16,500 19,530 18500 800 - 19,500 - 30,500
(011] PADEMANGAN - 46500 assn 35,5, 50 T e300 . asph
[020]  TANFUNG PRIOK o s 61,500 61,50 6L500 D €150 . &2.300
130) Kol 2,500 4,500 54500 52,57 S2500 $4,500
(03] EELAPASADNG T 3096 3000 w0 1000 )
1990] QLmcrG $1.000 52,000 32,000 52000 . 52,000 $2.000
L1195 MEPULALAN SERIBY . LI N T LS R
Hakars Towd . Lo ATROGD . aT00 - 471,000 471,000 470,000 471,000

I'?crsou Per Coneatnon . EOI

P2 IAWA SARAT

-0 [} ] 33,600 08460 - 141,000

€3 BOGOR ¢ ¢ e ¢ o 5500
(1501 @vances 0 o o 8 s 0 )
200 SAWANGAN K 0 ° L ) ) N e o
261) EMD - o 0 [] [ ¢ soo . o

. BER o e a L 0 o ' '

8] BERAS! : } 3 2 9. [ uxe . s } %
0191 PONDOK GEDE ° [ 0 0 LS I ) o
191 IATIASH e k] 4 ] 340 4250
{100 TARLMAIAYA o 9 'y [} 0 o
17X BEKASIBARAT 9 - 9 ° o 0

{19 TANGERANG 0 o: 0 ¢ 50,200 62359
1060} QIPUTAT ) [ [ 0 200 29,000
[061]  PAMULANG e o - ¢ ® 16,200 1,350
1070) " PONDOK AREN ® ] o [ 12,800 16,500
1150 TELUNNaGA © ‘a0 [} [ 0 0 [
[E63] KOSAMaI ) 2 v 0 e o

(78] Koeamadys TANGERANG 0 [ [ 3,000 a4,500 55,000
M9 GLEous o "9 [ IT.2 140 24750
720, Qponpoy o 0 2 18950 2630 28
{0591 BTV Crrsn [ o [ [} [ a
10601 BENDA 3 [ 9 [ [} [

Swdr Aa Towl 42,000 471,000 471,500 304,000 §79, 300 £12.000
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18,  TOTAL SERVED POPULATION
{x 1,000, Connection + P. Hydrant}

) YEAR
Foumadss 1395 2000 205 e w015 k-0t
Rrcaratan .

el IAKARTA SELATAN 1= 402 833 273 ¥ k34 1922
{0 [019] KFBAVORAN LAMA 12 6 125 185 26 51
{OH] PESANGGRAMAN 35 78 1is o am 187

{030] QLANDAK 2 47 0 18 206 | o

£¥]) PASMRMINGGU [¥] -8 123 L 251 o

131] JACAKARSA - o o 0 ” o 260 300

M0 MAMPANG PRAPATAN 32 T4 Ped e 7 1

T[] PANOORAN : 12 4 72 L= ¥ 2} 17

[C50) KESAYORAN BARL ‘ap 63 55 Tl T ax 3

1060 SETIA BLDA ) Y a5 ® . B s

: 1670} TEBET T 1 R T IR T 169
172] SARARTATIMUR ’ 37 LW o 15u 1975 - ERl I Y
. "E10) | PASAR REBD : & 42 8 B 1) 200 )
LI QRACAS ’ H 0 125 Cm e 1]
‘1) aravurG 0, ° e m o e

W) KRAMAT AT o 8 EIR 111 151 w0 e
FO71] MAKASAR . 9 2% 2 s

163¢] IATINEGARA %’ 113 157, 198 1T 38

t631} DURES SAWIT 6" 132 0 m o ms L m

[040)  MATRAMAN 7 » 89 e T ikd L

[E50] PLLOGADUNG . 126 1% Cms T ms

650 CAKLNG _ S8 14 Lwro T om0 0 7 746

[73] TAKARTA PUSAT . 215 569 &0 b )T %19
Sl TANAM ADANG T4 "N B 1§ ) 135 : JSF H 157
[O20] MENTENG ; P14 a2 8 ] .3 ‘B

W] sewEN ES 9 Com Y o -85

{640) CEMPAKA PUTIM B ) 20 %0 - L

(041) JOHAR BARY » 3 ! &4 15 75

{050] KEMAYORAN ST T 355 15 195 195

060] SAWAM BESAR o 61 7% 95 R 2

. 9% GAMER ‘ s 6 78 52 o a7

{74) JAKARTA BARAT o . ™5 1194 1p 2697 T
P10} KEBONIERVK . % 1 15 22 308 Cons

C P} KEMBANGAN T & . s i - w6
1020 CENGKARENG . Y M3 183 367 - o I

" [on} KALIDERES L u i3 T 266 247 a2

[036] GROGOL PETAMBURAN . 59 BT TR TY R 1] D2

103] BALMERSH . kY] L% 14 1355 191 152

[40) TAMBORSA ARt %23 By 138 ns . oom

L0 TAMANSARS - Loe n Y % 103 13

[75] TAKARIA UTARA : we . W e 1262 1At
(X rE\JM!.‘-'GA.‘c » 124 175 ny ™ 3

D011} PADEMANGAN : [ ¥} 1M 143 156 70 173

(00} TANILNG PIOK . _ i 258 3 ' SR A 1) 3

030} KOIA L% T 150 %) m e

(631} HELAPA GADING Loz [PE] 147 185 143 198

1640} QILINGNG Cor 150 ‘15 B iX patl 09

i {650 KEPLLAUAN SERIBU [ 0 a .0 [ R
ItutaTowd | . ) e LY B VX)) 6% 3650 o410
[32] JAWA BARAT [ @ [ 30 1157 1954
163 BOGOR o 0 ] 9 o 1
Cons] aMANGGIS ] 0 0- o o [

(U] SAWANGAN Q [ [ @ ¢ ¢

201) LMo [ [ 4 [ o H

g t720) BER [ ? [ o ‘e 0
18 BEFAR o [ 9. o k) 6
(G20} PONDOKGEDE [ 3 [ o 0 % 6

[011] IATASH 3 [} o ] 3 Lo

{100} TARLMAIAYA 0. o (] 0 [ ]

: (139 BEKASIBARAT - ° [} 0. © ¢ 0
| [15] TANGERANG [ [ [ [ 32 EZ)
(%) GRUTAT [ [ 0 ] 2 a5’

61 PAMLEANG o [ o [} m o m

[97) BONDOK AREN ¢ 3 [ o 12} o

8N THLUKNAGA [ 8 [ [ [ e

(8] Kosava [} o o o K} o

175) Koamadys TANGERANG o ¢ [ 13 e e
€10 OLEBUG [} 2 [ 141 m @

6] CAINDOH [} o ¢ 166 i) )

(0501 BATU CEFER o o ¢ 0 [ [

106)  BENDA [ o [ [ 2 [

Stady Area Tota? 1,143 3583 4131 i_lse_ . 10267 11,34




- 19. SERVICE RATIO

Senvioe Ratio

(Total, including Connectin + P. Hydrant}

YEAR .
Koamadys 1S -] bt w000 %15 Wi
. Kecamatan -
T (1} JAKARTA SFLATAN 8t P24 3% 1% % %%
[017% KEBAYORAN LAMA % 2% 8% 5% 7% HE
[011] FESANGGRAHAN ot 15% %% 54% % ne
0207 QLANDAK 1) 24 % 55% 1% %
[030] PASAR MINGGY 4% % 8e 545 n% n%
DU IAGAKARSA Cox % 0% 1% 67% 1%
1640] MAMPANG PRAPATAN 13 %% 504 W ‘K T
2] FANCQRAN 5% %% At 625 % 8¢
[050) KEBAYORAN BARU 12 2T sy 53% 7% 1%
[40) SETLABUDI 13 5% 3% 6% 7% 8%
. - Uy TESET - 33 e 50% £5% 8% =13
73] JAMARTATIMUR 154 e 5% 2% 381 511
K10 FASARRESD " 1% 2% &% ‘B3% 5%
I6i1] CIRACAS - 1% 2% 0t 5% T e
12 CHPAYUNG % % [ 2% §1% %
R3] FRAMATIATS 2% 26% P & %% ™
0211 | MAKASAR 12 2% nL 5% 62% 111
[E30) LATINEGARA 3% e 5 331 8% 5%
[231] DUREN SAWYH bz 3 NI 5% 2% "% 6%
1B0]  MATRAMAN %% a3 % 7% nL 7%
1050} PULOGADUNG %% 435 57% 5% $i% 9%
1960) CAKUNG u% 3% $3% e 9% 93%
[73] SAXARTA FUSAT 1T 564 5% 2% 95t %%
C [G10] TANAH ABANG Cae Ene % »t Lrs 92%
0] MENTENG T Fe2 s 211 s14 o5% 24
[630] SENEN 9% %4 123 81 100% W%
020} CEMPANA PUTIH | 100% 10906 1 W% 0% yc
[41] JOHAR BART ° 533 3% 1% 75% 8% 0%
[50] KEMAYQRAN - 5% &% b 1% [+ 356
[067] SAWAH BESAR e 5% CeE% e LA %
PX] GAMBR ) %% 85% D ome FE11 e nY
{71} JAKARTA BARAT ne W %t e 0% FiE
jor0] KEBON JERUK =1 P23 0% s 1% Fs
1011] KEMBANGAN e 11 a8% - 65T £3% 5%
{020)  CENGKARENG 2% 3% RN % 9% %
{02i] KAL1DLRES [ 114 E 3 - 52% 11 8% 85%
03] CROCOL PETAMBURAN % % 9% %% 9% -1
1631} PALMERAH - 1% 5% 5% 764 21 0%
049) TAMBORA a% it ) 11 9% %
. (0504 TAMAN SARE ‘4 61% Be sy 29 955
1751 SAKANTA UTARA 0y 6% i1 7% &% (13
{010} PENFARINGAN ®% KL - 83% (1L © 1% 229
©IL] PABEMANGAN e % - 8% 8% C s 321
1030) TANSUNG PRIOK % 1T = a3t g1 1 BT
0] KOIA % s f 9% 80% © o0 2%
€3] NELAPA GADNG 223 5% E6% L a % BE%
108) QUSCING nL % 63% 68% ne 1%
1050) KEPUVLALAN SERIBU S % £% oy % [ 0%
Jakarw Towd 25% 3% 1% &% 83% MY
[32} 1AWA BARAT 0% o o 1153 4% 4%
163; BXGOR % [ [ 24 o% 113
- 150 CQIMANGGIS ’ Co
[300} SAWANGAN
1301) LMD 13 ot X2 tx Lo 133
* (70} EER - ﬁ :
[15} BEKAS , "% [33 [ 1Y 2% 1%
{119 PONDOK GEGE % [*3 [T Y 14% - ns
[D11) JATIASH 21 33 't [£3 % B 2
[100] TARUMANAYA : ’
: . [F30] BEKASI BARAT R . -
115} TANGERANG ’ 0% [ “ [ BC (%11
060 CPUTAT 23 23 % 127 e 3%
CHH] PAMVLANG ot 3 % 0% 0% ©®n
1070 PONDOK AREN 123 % ot 27 HY 6%
[160) TELRLRNAGA
[161) XOSAMSL
1751 Sowrmadys TANGLRANG 2] % o 2% Q% »t
101 CLEOUS ot % o 1% % %t
1030 QPONDOH 21 ot % [EE3 &% 853
65 BATU CEPER
1063] BENDA
Siudy Argn Tolsd %% n% a5 $1% 5% LY

Annex-35- 24

3



20. PERMISSIBLE YIELD OF GROUNDWATER

Servioe Ratic

YEAR .
Foumadye 1995 00 005 015 x5 w19
Kecamatan Lsce tue kses Isee bue isc
) FAKARTA SELATAN 14) 2,363 35% 129 1002 14
©O0] FKEBATORAN [AMA 155 38 39 nr 135 L]
[£4]  PESANGGRAHAN 1% ) LT3 >3 3 95
K30 GRANDAK 176 LT a7 T e 128 128
[030]  PASAR MINGOL m 73 566 350 1 1%
[03]  JAGAKARSA 15 s 451 wm T 150
[C405 MAMPANG PRAPATAN 5 1312 200 127 5 54
[M41)  PANCURAN » 16 213 133 - 58 38
1050} KEBAYORAN 8ARY 125 W m n: n . 51
1) SETLABUDY ar 15¢ 23] 199 T8 " &
10%0) YESET 72 182 I 18T K &
{73} TAKARTATIMUR 25 kY274 3043 a3 0 16l T 0w
D IDIG] PASAR REZG) O 168 3 1% B i3]
191L] QRACAS ns 204 19 B I 1 169
P12 QFAYUNG ¥ lan - 536 381 b
020} KRAMATIATE o, 5 ny ‘m o
020 MakasaR . 38 559 356 152 152
030} EATINEGARA 3 os s ‘138 75 s
63} DUREN SAWIT 220 8 569 3% 11 -6
©49] MATRAMAN %0 T 9 15 s i5 15
050] FLLOGADUNG 289 287 49 13 13 I
. C 0] CARING 787 ‘737 192 12 FEM] 234
{73 JAKARTA FUSAT BAS BAE 149 149_ 129 129
’ {013] TANAH ABANG in 1 2 ] ] »
[©20] MENTENG 1 31 £ w F »
. {B0] SENEN i3 7 13} 1) iy 11}
i [0} CEMPAKA PUTIH £ 8 15 ‘15 15 1s
T [of1] JOMAR BARU 4 4 bl i) ? 7
1550 KEMAYORAN [1Y FEY] n 3 2 n
|060] SAWAH BESAR 1o o 18 18 18 18
© I GAMEBIR 141 i1 Fn Y u -
{7¢]) TAKARTA BARAT 2338 2,38 i 372 2 Tam
. [010) KEBON JERLK 25 s E 5 4 E]
1 KEMIANGAN | as? as? 7 e ‘7 7
2] CENGKARENG 518 518 57 87 87 8
02)] 'KALI DERES 508 508 I s s 8
033 GROGGL PETAMBURAN 29 209 s 5 15 5.
[T3) PALMERSH 140 140 bH n 2] n
{240} TaMBORA 302 - 102 1 ” 17 7
) [350) TAMAN SAR] B1 8 12 14 7] I
[35] IAKARTA UTARA ’ 2856 2856 473 ”y an o
1010) PENTARINGAN © 658 £58 119 110 . 110 10
011} PADEMANGAN 22 a1 » Y] N 3
899 TANTLNG PRIOK 452 adt n ] ‘m ”
(€30} KOs 31 18 35 33 ¥ 3
E31)  EESLAPAGADING 9 ] ' s 50 56
(330] QUINCING 79 ) 12 132 132 12
. 1030] KEPULAUAN SERIBY Hi R 2y 3] 37 P 317
Iskarta Toal : 9.£5¢ 11892 . 1559 3363 3,067 ans?
PY JAWA BARAT 1928 177 3554 1644 143 1433
3 POGOR : : 66 ™ L | oS 128 148
NS0 MANGGLS : : s
1300]  BAWANGAN - _ :
‘201 | Lo 146 ¥ 14 F5 ] 158
(7207 BEA : : :
. {18] BEKASI : , 315 B 1433 ¥ am L)
' 0195 PONDOR GEDE 19 131 36 624 a1 n
1011} FATIASH 156 128 a7 L5 184 156
(106} TARUMAIAYA :
{730} BEKASIBARAT '
[19] TANGERANG 668 1178 1,784 1589 ; [ 555
(050 QRLTAT 252 034 [ 59 b mw
1961] PAMALANG 196 351 3%} 354 el s
107) PONDOK AREN o mn 565 37 184 68
{1601 TELURNASGA '
1161 KOSAMS!
175 Enteradya TANGERANG %1 L E - 203 26 .5
o aEDUG ny 29 » » n »
0205 QPONDOH w M1 124 ¥ ¥ Y]
{050 BATY CEPER
060 BENDA
Soudy Area Totad 11 14,569 1,513 1007 LA 4458

~ Annex-35 - 25



Service Ratio

Annex-35- 26

21. GROUNDWATER USE FOR COMMERCIAL AND INDUSTRIAL DEMAND

YEAR
Fournadya . 1995 2000 2005 010 2015 119
Kriamatar - 15 lwec byeg 1wce dsce buce
71)  LAKARTA SELATAN FAlS 230 170 153 127 2?7
1013 KEBAYCRAN LAMA =3 -} 17 u 12 1}
[011] PESANGGRAHAN H 2 2 z 1
[020] QLANDAX Con 2% 24 2 17 ”
139]  PASAR MINGGU L ) 18 1t n 1
[031) JAGANARSA H H ] H 1 1
(G40 MAMPANG PRAPATAN ) 1] 8 s 45 35 3%
{24}] PANOURAN T n 18 13 1 1
1050] KEBAYORAN BARU S om % Tm 0 1 1% .
[06G) SETLABLDE : R T B 25 13 19 . é%
t oW} TEBST [ [ ] 3 ] b) :
1721 JA¥ARTATMUR 275 Tn 06 12 ) My
: [0i9F FASARRESO ' sy e 41 3% 2 2
[0a1) CIRACAS PR T T 1 & ]
012 QPAYUNG e o a [ 2 [}
1926] RRAMATIATY ] TSRS ¥ R ¥ s [)
[021] MAKASAR : 17 AT I} 10 1 :
" [B38) JATINEGARA - o 14 N} 12 9 L]
631} DUREN SAMIT iR nooon Ce [} s
[040)  MATRAMAN B s a B ) 3 3
[050] PLLOGADUING S, w oS Y 1 1
C OS] CAKUNG . 3 » 55 [ 1 37 57
I73] JAKARTA PUSAT : 110 TpIt s 3 Y n
[ 1010 TANAH ABANG i » 13 T : 14 19 0
C1oa0) " MENTENG . Cw . m - 1 1 18
130 SENEN . R LI 8 1 18 T
1090]  CEMPAKA PUIIY . & : P 2 3 H
[041] JOHARBARU © - o <o . o o 0 [
j050] KEMAYORAN . 1 ) 2 2 ] 1
1060) * SAWAM BESAR ) T 12 10 3 s
1970} GAMIR S22 mo 13 15 i H
{74] IAKARTA BARAT : m o our 1t 8 e &8
01 KEBON JERUK 19 BREY) is T 19 L
[011]  KEMBANGAN . 1 1 1 Y 1
1030) CENGKARENG - Ty “ £ » 25 2
1021] KALFDERES T 3 8 6 ¢ @
[030) GROGOL PETAMEL RAN u o .on 13 18 1 1
031} PALMERAH n oy 15 13 11 il :
|0]  EAMBIRA ' : [ [ [ o ) o
1050)  TAMAN SARY ’ 1 & H 3 4 4
73] JANARTA UTARA 115 102 0 78 53 51
[C10]  PENTARTNGAN » 28 I 2 i6 1
102!] PADEMANGAN 2 2 2 z ] \
1020} TANSUNG PRIDK C ol n 20 1”1 14 iy
[030] Kota a 1 3 3 . 2
[031} KELAPA GADING 25 2. 2 ” 1" n
[043) OUINCTNG . u 2 L1 It 13 1
[050) KEFULAUAN SERIGU ) a. [ 0 [] [
Jabara Toud : F4 s €55 568 145 465
321 JAMA BARAT FiY 27 1 ur 18] 119
53 BOGOR 3 1 '3 [ 4 B
1150] QMANGGIS [ 8 o o [ 0 .
{200] SAWANGAN . ° 9 [ ¢ 0 [}
C 1) LMO : [ ? [ 5. 2 [
(n0) sen o o o .. ° o
{18 BEKASI 16 fas 12 % » T s
10:0] PONDOK GEDE TR n [ 7 . 3
T o1} JATIASIH 4 B 3 2 2 F]
(100} TARUMATAYA [ b} o 4 ' 0
© (730, BEKASIBARAY R TR e e 0 0
W9} TANGERANTG ' 1] L ] 13 " 0
C o ED) QRTAT . n M 1] i) i 14
(661) PAMLLANG BT 1 12 ”» 1 )
090 POXDOK AREN . 15 Ut 0w 3 ]
(6 TELUKNAGA L 3 [ IR 4 [ ] o
{1615 KOSAMSE! ’ Te 9 [3 @ [3 ]
LS Framadys TANGERANG 153 133 LK ] i "
(16] QLEDUG 119 % 82 P 55 35
"1030] QRoNDeH S a4y 7 E} n» 2 n
1030 AATUQEPER i [ [ [ [ o 9
[068] BENDA - 0 [ [ [ [ [
Srody Ares Tobil Lish ) [ 733 sS4 Y




S¢invice Ratio

: Annex-35 - 27
22. WELL USER

fx 1,000) (*1000)
YEAR
Koumedsa 1995 2000 2005 2010 w5 e,
Kecanatan ) T )
171) TAKARTA SELATAN 130 LESS 1427 168 633 ©6is
(019)  KEBAYORAN LAMA 3 P 0 145 2 Coae
(011]  PESANGGRAMAN 175 153 137 s 5 €5
162 QLANDAK L] 163 142 112 .o B
03] PASAR MNGOL 758 7 02 15 183 13
{£31)] JAGAKARSA H - ous ns 243 13 s
10]  MAMPANG PRAPATAN 143 1t 3 45 13 L]
[041] PANCORAN 193 1w S 6. n %
) 1950 KEAAYORAN ARl | 2L 2 ) S ¥ T E] L]
@ : : ’ 1060) " SETWA BLDE Coams - B 54 o 2 :
o : 0% TESET ) e I m M 15 1 :
"7 (M) IAKARTATIMUR . L s 1550 ' 166 1218 &5 am
{010 PASAR REBO . 139 1330 &8 EL N 43 )
. [011] QRACas | 155 180 . 135 18 @ - e
0121 QPAYUNG T 240 - B 1% R o
WM KRAMATIATE - um e T s e - & A ‘
1921] MAKASAR . C i L s 149 1M e e :
3] JATINEGARA 28 L1860 138 92 . Car s a ' .
1031 DLRENSAWIT oy Tase 1 ome - 18 e -
048] MATRAMAN S "85 6. 0 - 1 Coe ]
{05%0] PULOGATLNG m . an s m 7 L n
{060]  CAKLNG w3 . T ms Bt 54 54
T3] JAKARTA FUSAT ] 515 ar 00 s . - )
L [O10f  TANAH ABANG 0. » . 57 s o 13
0265 MENTENG . B a8 32 't i 1
1630] SENEN : B 1 P T A ] [ 9
1010} CEMPAKAPVTIH . [ [ T [ [ ]
041} JOMAREBARY - : is ez L s o
{050}  KEMAYORAN ne 9l & a0 1§ 10
(060}~ SAWAH BESAR F 5 a2 bE 8 3
| 6%} GAMER - % 37 i7 1 8 3
73] JAKARTA BARAY : 13518 LSS 8 606 23 3
¢ I00]  KESON IERUK Lo 5% - H2 S T 58 32 3z
. o] I\D'IBA.\?GAV sy - 311 R ¥ ¥ 54 5
) . 1020] CENGKARENG : ¥ 22 22 1 45 a“
: © . {921] KALIDERES © 185 12 1o ® s8 1)
[63] GROGOL PETAMBURAN T181 Co0 % E] H n
C[031) PALMERAH S s 33 34 50 4
CIen]  TAMBORA ‘ an ™ £ 37 Y 7
1630]  TAMAN SARS : fe 43 » " ] 2
[75] SAMARTAVTARA - : e 459 ] ¢ a8 289 P
i COI0IG] PENIARINGAN 20 176 145 19 67 &
1011]  PADEMANGAN : 35 3 L+ on 2 4]
020 TANIGNS PRIOK 195 52 n 52 % %
[0} - Koia 1 1 ] £ ] Fi) ]
03] STLAPAGADING s . m . on 25 ] H
130 AUNCING 13 e W Ea 123 L5
o) KEPULAUAN SERBU : 18 13 15 15 15 - s
fakar Tow? 6597 L L <) 34 T asso 1995

B2 JAWA BARAT 1360 1% 1655 ipa 1538 %11
[0 BOSOR : B ] 53 LX) %0 95 93
(150} QMANGGIS [ [ [ "o [} [
(200 SAWANGAN ° ¢ o b @ 0
) : 120 Umo % 8 5 30 9% 9
: . . S0 qrae) Ben [ 'y ¢ o ] [
% oy nef BEKASL : 50 - 289 B0 mo 29 36
. s i ) . T{0R)  PONDOR GEDE ne no ‘0 FE Lt 20
4] JATLASHH % » 7 7 7 3
‘ .1 D0l TARUMATAYA R R ° N @ 0
i ' ©[T0] BERASIBARAT R e ) [ [ D
i . U9 TANGERANG 510 0 73] 60 G &6
180 ORTAT 50 30 368 “wi o 3 iss
(1] PAMLLANG 150 15 23 m > R ¥ . : .
0% PONDOK AREN 130 1% 20 0 157 130
B6N TELLKNAGA o ¢ o [ [ N
F6I]  ROSAMS; ) 3 0 L] 0 [:3
£35] Kouwrady;s TANGERANG LA 470 563 o 2 w
1 GLEDLG 260 30 60 T T Y
00 QPONDOH 5] 43 00 3*4 w3 k]
[650] BATU CEPER 9 L] 2 [-] [ [}
1360)_BENDA . a o N 9 3 o

Scwdy Aren Total 1587 250 5824 4511 3383 79



<Toll»

23. ESTIMATION OF POTENTIAL DEMAND (n/day)

Annex-35- 28

Komadys 1955 2000 2005 2010 2015 2019
Kecamatan m¥day mday mday miiday widzy o day

{71] JAKARTA SEEATAN 283,114 39232 359,194 407667 459,176 500,955
[010] KERAYORAN EAMA 40238 44,347 43,712 53813 bS] 1320

[011) PESANGGRAHAN 21200 25071 29,651 34,668 40,450 43,155

03] CILANDAK 26516 31264 36,709 42558 51813 58,000

[030) PASAR MINGGU 35,226 41597 43,305 $5471 §3053 61475

[031] IAGAKARSA 23,000 25400 33300 42558 £1,043 63,700

I4D] MAMPANG PRAPATAN 25,835 28,658 ISR 35,446 28563 39,669

[891] PANCORAN 2185 24372 27214 9577 zon 33430

1050] KEBAYORAN BARL MM 37837 07 45,586 50,663 53940

[060] SETIXBUDS 22376 23019 25237 27,702 30558 32600

o] TEAET 324 3,581 35414 33677 IR 41,675

§72] JAXARTA TIMUR ITH 401418 45,756 545,821 £10,897 £51,61%
[016] PASARREBO 23270 28,004 01 0313 41,723 $2,785

[p11] GRACAS 2444 331300 28051 45,083 51570 57,180

[012) CIPAYUNG * 18,500 22,800 28300 19843 60,582 71,360

P20] * XRAMAT JaTt 31,360 34,239 18543 42331 45582 . ‘39,145

[021] MAKASAR - C 22508 27818 33126 i937 45458 ' 50358

{030} - IATINEGARA apER2 45225 48267 51,620 55,409 56,640

10513 : DUREN SAWIT 14,785 54227 62,337 70,058 78227 81,015

1040] - MATRAMAN © 13838 24575 25,397 26639 28370 ‘28450

1050) PULO GADUNG " 4502 49,249 53555 39,445 65,695 68690

1050] * CAKUNG ; E3014 B1ES 103955 130,045 157,483 165,885

173] SAKARTA PUSAT ©ABR5ED 204,955 223,431 244,270 L8 - 27R 440
L 10%0] TANAHABANG 29,650 32537 3501, N0 327905 - 44620
020} MENTENG L 21,69 23582 27693 30953 34,445 35,453

030} SENEN 82 18,244 19491 2151 T23ET 24,850

18a0] CEMPAXAPURY S 14384 14531 15,448 16,278 17392 - 17528

[041} JOHAR BARY - 14,352 14511 14,648 35,541 16272 16,220

j050]  KEMAYORAN ;31526 31,852 35,560 37,768 a7 41,000
[650] SAWAHBESAR 25,290 28224 nars 34828 384T 40475

{070} GAMBIR 33,528 25213 432586 #8268 o 53345 | 56375

[74) JAKARTA BARAT WM 320074 362225 42654 ] 449.900 56270
. [010) . KEBON JERUK 18088 ¢ 43236 49,573 . Ss959 64,831 68,650
1011] : KEMBANGAX TR 30,153 1902 45,787 '§7304 64230

0] CENGKARENG ST284 . ERIVZ 79,224 90,493 103,680 107,545

|021]  XALI DERES 28,3744 C 343919 azpzl S99 - 631876 - 090

%] GROGOL PETAMBURAN 3380 373886 0EI7 4ED ©,a5 50,530

31} PALMERAH 31352 335 35082 39,09 -42,382 43255

[oah] TAMBORA | 39854 41592 44272 2492 50,857 52,435

15507 TAMAN SARD 21920 0455 33134 - 3595038655 40,275

[75] IAKARTA UTARA 221,854 269 282 268,586 - 330,508 . 164,760 385,115
1019] PENJARINGAN 47518 s4421 62236 700818 - BOSET BSASO

[011) PADEMANGAN 38,335 ¢ 41672 46986 * 51,600 ‘56331 5927

| [020) TANIRNG PRIOK 59758 . 65460 11576 CI9895 . . BASTS 87,690
TP KoJa i 36036 Irot 38190 39,504 40557 41615

1031] KELAPA GADING 26301 31377 36694 . A2A28 T 4R T $2085

{C40] OLINCING R0 38530 41,504 455843 52,700 56,908

1050} KEPULAVAN SERIBU 1800 . 0 1800 1800 1800 . 1,800 1,800

Total S TLAIRSSS  LSIS00Z 0 1711612 1940620 - 2210861 | 2344395
(321 FAWA BARAT 183,852 232,430 27880 335,686 423,204 $00,480
{03] BOGCR 9,065 10,400 11,000 11,500 12,600 13,490
T Opst] CDMANGOIS 6 e S8 io 0 0
 [PO0] SAWANGAN Q [] 0 ] 0 1]

[201} MO 5,055 10,400 13,100 1,900 12,600 13,240

{70} BN 0 o v e 0 e e

§15] BEXAS : 35000 . 35300 15,k00 37,100 43544 81,760
: [018] FONDOK GEDE 26250 26,500 27500 24,100 33624 © 38§30
[013) IATIASH 8750 8,800 ©OESW D9000 1 - 1032 8

C[100] TARUMAIAYA e o ‘o I -0

[730] BEKASIBARAT o o e -0 6. e

18] TANGERANG 6953 . 9000 165,700 T 123600 1 163665 211865
{060} CLPUTAT 3237 ¢ 4300 49,000 55700 79,168 - 91950

081] PAMULANG 19025 | 24500 25,600 34,700 41638 | 7 59055

0] PONDOK AREN 18130 2200 27,100 32,200 42565 54850

{150] TELUKNAGA [ 3 -0 0 0 a

T{161] KOSAMBL [ 3 0 0 0 C.

[75) Kotamadys TANGERANG 65657 97,730 124,580 163068 1$6.995 23418
019] O1EPUG 43120 61,550 0500 BS011 97359 11610

{00} QPONDOH - 26,837 35150 54080 78075 92635 11408

1650} BATU CEPER 1 ] o 0 o 0

j060) BENDA o 0 0 o ) o

Stady Arca Tola! LGS L7ORA03 1980820 227438 5EMMSE REAR%S




<Totad> ~Annéx-35 . 29 ‘
24. ESTIMATION OF POTENTIAL DEMAND (ts) 3 |

Koamadpa 1595 20 2005 010 05 29

Xecamatay s is 1s ls L's s
1] JAKARTA SELATAN _ 3277 3,654 8357 a1 5,430 EET)
010} KEBAYORAN Larts 454 LS 554 © 623 692 1t
1] PESANGORAHAN w8 0 Hs 401 8 4w
[030] CILANDAK %8 152 2 237 - 600 67k
[030)]  PASAR MINGGU 408 EE) 552 &2 730 781
C[631]  IAGAKARSA 266 29 385 a5 07 807
1040]  MAMPANG PRAPATAN 299 332 37 e a7 45
j041) PANCORAX 1) 202 us 345 370 335
050) KERAYORAN BARU 397 432 451 528 588 624
{060} SETIA BUDI 25% 24 Com n FEEREE Y 0]
[N} TEBET ) ‘338 400 . & #3 Py B
{72) FAKARTA TIMLR 151 1645 5402 €317 Al 1,889
1610} PASAR REBO B8 0 I CIM 481 $82 1 ol
{011] © CIRACAS ) 352 40 1sn 825 - £51
{612] * CIPAYUNG %4 B~ B 1) 1 s 8%
1620] KRAMATIATI . 363 C e a1, . %3 58
02)]  MaKasak ) 61 . 3z . 383 ass ©osig 583
{030] JATISEGARA St a2 523 To%ss L swr B2 I 1)
63)] ' PUREN SaWIT 1T B S s . 90s 932
9] MATRAMAN : 7. As . mr  M8, 326 3m
[950] PULO GADUNG 522 TS 624 658 60 75
¢ [960) EAKUNG ] 948 1203 1505 ¢ 1823 - 1520
[73] IAKARTA PUSAT . LT 1313 2,567 280 ¢ 3684 33
1010]  TANAN ABANG : 3 T 3T 43 as3. - 434 ! 516
[00] MENTENG LSt 285 S ELE R - 422 -
| [030] SENEN 0 - e 249 276 - 288
[690] CEMPAKA PURIH ’ 155 18 Toam - 19 Co209
{64)] OHAR BARU LU 5 } 172 180 T 188 ¢ 1B
[050) KEMAYORAN 7. 83 412 437 454 473
08¢} SAWAH BESAR ) . tany 354 ELEN TS bo4s8
C - [0} GAMBIR : . a8 443 Loy 559 617 658
[74] JAKARTA BARAT ) : C 3266 - 3706 1204 4778 5433 5,747
©:foil} KEBONJERUK . C o L] 574 §59 750 755
C0H]  KEMBANGAN . 85 351 433 ¥ ¥ 861 743
. j020]  CENGXARENG £53 790 %17 W4T, 3200 1248
21] ¥ALlI DERES Co 333 Cagd 458 L 725 22
"[030) GROGOL PETAMBURAN S 43 59 s £85
. o ) .1 {031) PALMERAH 353 388 ag 452 491 501
B S {{o90) TAMBORA 51 486 512 550 589 607
@ . : ‘ ©O{e%0} TAMANSARI . g a3 153 383 a6 . Py 455
[75] JAXARTA UTARS, ) : 2,759 s 3,450 3828 4212 4,457
©[010] PENJARINGAN 13- I < . S =\ 31 539
[011] PADEMANGAN . 414 o sy 7 652 1 686
[020] TANIUNG PRIOK . 672 758 82 . 902 9% 1,015
;) Kola : T a7 S azg L LY a4 a2
1031] KELAPA GADING . 305 3563 a5 . aeg 553 06
0] Ao . n 423 a0 542 610 65
. {050) KEPULAUAN SERIBU - | | N ] 21 )
* Totl o - 15,353 17535 1980 0,451 25 589 27,134
{32] JAWA BARAT 2,126 2650 320 3563 1853 5753
163] BOGOR : : 195 120 128 138 145 156
: C O [S0] CIMANGGLS 0 0 0 ] e 0
RO6] SAWANGAN 0 ° e 0 o o0
{201]  LUMO ' ©o10s 1720 128 1 145 136
© o {7T®] BEA 1] Q: e 0 ‘o o
(18] BEKASI . 405 . 436 - aw 500 593
- : ]  r) FOXDOXGEDE Lo a7 m s 39 {48y
‘ o . S ) MATIASH 101 192 L -303 i ue 148
g [100) TARLMATAYA e o, 1w ] .0 ¢
_ 1%} BEKASIBARAT o e el e o -0 ¢
119] TANGERANG : o 103 12283 BA3L - 1584 1 2482
T &) QRUTAT L ws L e s§7 - 656 1% 134
081} PAMULANG : 225 CoaM 3 Coam 551 o 6a
0%} PONDOK AREN e e L 28 ST 373 95 i85
J5)  TELLKNAGA R o [ o [ B
{161]  KOSAMBE e o o e o 0
175) Fotamalya TANGERANG 805 nn 1442 T1gss 2280 2555
010} CLEDUG 9 B 1 816 o84 1127 1,285
0x) CQPONDOH 307 418 526 04 1,153 K"
1050} BATU CEPER [ o [ 0 o Sl
__KS) BENDA . o © [ ¢ [ 0

Study Area Total _ 1A 233 203 2 M6 Joa87 s




25. ESTIMATION OF DEMAND (mYday)

«Total>

Annhex-35- 30

Yotamadya 1955 2000 2065 200 201§ 218
Kecama'aa oy miday o day myday - eiday m*&ay

171} IAKARTA SELATAN 31,040 99523 171542 262,650 352,249 415813

[010] KEBAYORAN LAMA 2,455 12,388 23247 15221 43,125 50635

i01)] PESANGORAHAN 7 5,658 13,238 21593 32,304 3499

[020] CILANDAK 34351 9285 . 17857 27819 49,758 25575

03] PASAR MINGGU 1524 11548 22,653 35.444 9,777 54399

[031) JAGAKARSA 27 27 127 13,335 47157 55814

[45]  MAMPANG PRAPATAN 1577 9877 17,934 26016 33933 35606

041} PANCORAN 2,565 5,237 24,490 21042 26979 2755%

(050 KERAYORAN BARU 14,367 20,775 27561 373 41,800 45007

050 SETLA BUD] 2,558 188 13,107 18218 8,095 Wan

T Rl TERET 7,539 14452 21,268 28332 35,389 ‘36,453

(72) JAXARTA FIMUR 70872 155447 255920 35158 S514Z) D S3345E

" [016] PASAR REBO 1,006 7953 17020 21872 W5 45,639

[011] CIRACAS §59 8503 " 1B,381 31,097 145079 45,409

[12] GPAYUNG o - [ o 12,353 43742 $5240

- [020] KRAMAT BT $514 3383 21,108 29,445 3357 0,162

T 021] MAKASAR 3,506 ‘7288 14,269 22,907 - 33,267 3,184

;) ATCEGARA 12509 21,652 | 30,654 3RTIE 43010 50,841

- 10M] DUREN Sawtr 10,725 22191 35126 42191 4,377 67,265

0] . MATRAMAN 9560 14693 IRISE 22,550 ¢ 26,831 172

[650] PLLO GADLNG 17332 27,106 37,680 43,157 - 6LS4E §4,542

[080] CAKUNG 13,360 32977 62611 101,65% 166,070 154,475

{73] JAKARTA PUSAT 106959 141,808 178,108 215270 - ¢ 2543 267,536,
' PIC]  TANAH ABANG 15710 21473 27455 33690 ¢ . 40268 42180

P} MENTENG 1072 15015 21338 26609 | | 3,45 34,766

X} SENEN 4028 8215 12,553 17,161 2,313 23300

[050] CEMPAKA PUTIH 13,558 14095 15,102 16616 16933 17,666

341} JOHAR BARU 1152 14N 10,165 13,022 15672 16220

1950] KEMAYORAN 17470 22556 27,584 3272 B2 w2

1050} SAWAIFBESAR 14,769 19920 38387 30950 35616 1B

%] GAMBIR: 25,932 32685 18,45 44810 P S1348. . S4ETB

[74] JAKARTA BARAT B3.540 159,477 40,654 . 332847 435,671 456,741 ,
© T je19] KEBON JERUK 5352 18327 wnT " 44,088 327 83556
011} XEMBANGAN 5418 Y3507 22376 35061 . 50,538 LIN68Y

[020] CENGKARENG 7505 25893 45925 63,974 §5,107 160,272

[21] KALI DERES . 7517 . 15897 2643 78,785 BRI FITN ‘43443

[£3] GROGOL PETAMBURAN - 10,58% CARTIR . L 2v4e2 15,617 45,458 18273

631} PALMERAH - 7101 15,162 PRCY SR S 21 40,336 41,849

[040]  TAMBORA 24,616 0Nz 35592 43052 . - 43417 51,555

1050] TAMAXSARY 19,635 - 24207 78,782 33324 - 37459 39,589

[75] AAXKARTAUTARA 156,242 193265 233974 FFAal 325,043 245,678

1010} PENIARINGAN 20,566 30,797 42631 L3 21 IR TR T )] 75,004

O] PADEMANGAN 33927 L3828 42544 47924 $3226 56,165

[0%] TANIUNG PRIOK 44,893 51415 62,509 A9 002 T8N 85,589

X] XolA 18392 23333 28317 7 3387 33045 39,153

[031) KELAPA GADING 2067 113t 227222 32643 43,457 48062

[040] CLONCING 15387 21,482 27243 33745 41,300 15,505

1650] KEPUEAUAN SERIBU 0 C0 S 0 R &

Toud - 459453 . T49620 T 10WZSB . VATIASE. 194E0T . 2080441

§32] JAWA BARAT 0 [ 0 71548 228362 150678

03] BOGOR [ .0 o ek £54 1,214

[150] COMANGGIS [ ¢ o o 0 o

{200] SAWANGAN 0 [V [V [ ¢ 0

{203] "LMO ] .0 ° 658 51 1214

) (2] BEN [ g ¢ g o 0

[15) PEXAS! S0 o 0 0 8,333 13,149

: {010) PONDOK GLDE 0 S0 ° 0 7426 LR

[013] JATL4SEH - o ‘0 o 0 907 1,137

(100] TARUMAIAYA o - -0 0 0 0 0

(73] BEKASI BARAT 0 0 o 0 o ]

“[15) TANGERANG [ 3 o 0, 0 1T 160,553
o] CEUTAT 0 0 o 0 k37 573 75140 -

1661] PAMULANG 0 b 0 0 21,857 3544

107] PONDOK AREN -9 0 0 o 18,534 38,569

' 6] TELLKNAGA 0 - o 0 0 S0 o

[161] KOsaMBE ] ° ] o ] o

i [75] Ketamadya TANGERANG 0 0 0 0878 133,702 205542

{010] CRLEDUG 0 [\ 0 38515 0,647 104,218

0] QFreNDOH 0 [V o 32,063 69,083 141,744

(0%0) BATUCEPER 0 0 o o 0 [

[060)  BENDA 0 o . Q. iR ! [

Study Area Tetal 43945 745620 LeM,198 1345014 2177068  ZAI0MY




| Toul> N - “Annex-35 - 31
26. ESTIMATION OFDEMAND.(Vs) ' '

Keazadys T wO0 . 26S . 2010 T8 2019
¥ecamaan T s 1s Ls Ly ‘13 s
{71] SAKARTA SELATAN a9 IS 198 LYTS 1824 4513
[019] KEBAYORANLAMA b I Ut ‘269 98 557 588
[013] PESANGGRAMAN : o g6 0 18 253 373 0 e
[020] CILANDAX 29 108 07 a2 a7z . 5w
03] PASAR MINGGU b 13 28y ae 51 e
[031] PAGAKARSA ¢ |5} 1 157 545 514
690]  MAMPANG PRAPATAN 30 us - 208 01 293 a2
B4)] PANCORAN 30 55 T 234 2 34
[050] KEBAYORAN RARU 163 230 13 @ 43S 533
[050]  SETIA BUDI . »n . 87 T s - us 2% 214
. [OW] TEBET : ) 88 T4 -1 328 410 422
72 IAKARTA TIMUR : 18 1,795 1952 4458 63 5869
. {010] PASAR REBO : S T - 0 7 5%
{011] CIRACAS ) 1] 53 1T ] 10 sz 540
012] CIPAYUNG R 0 e 143 530 " 551
0] KRAMATIATE L - L . 450 - 476
021} MAKASAR . S 81 164 255 3w 430
(0%} SATINEGARA ‘ 155 81 . 0 355 ¢ ek 347 7 ssg
{031) - DUREN SAWIT ‘ T4 286 - 407 ek L T8 TN
0501 MATRAMAN ) ! Tt R LR 1T B 731 LT PO ) O
{0501 PULO GADUNG o 24 433 59 S ne 747
. 1050) ' CAXUNG R T+ 725 1170 159 0 188
(73] JAKARTAPUSAT : P aen o 2061 . 2492 29 3095
© L 010] TANAH ABANG ) 143 249 . 38 390 455 458
[0M] MENTENG ‘ . 127 185 2T SR V1 S 3% 402
1030] SENEN. Coar T8 L 45 w28 Co2m
[6%0] CEMPAKAPUIH 160 - 153 175 185 195 -
{041] JOHAR BARG : Y 1 N 1 1 18t L8
{050) KEMAYORAN . v 2 261 M9 380 - aa2 T
{G60] | SAWAH BESAR : [F2 IR X 1 24 358 426 449
. 7] GAMEIR . ‘ 00 O an P 519 594 635
(74) JAMARTA BARAT . ) : Coams 1S 2785 . 3852 502 se02
< ¢ {010) KEBONJERUK ° - T 333 513 655 740
011] KEMBANGAN . 53 145 259 406 585 €57
10M] CENGKARENG | ) $1 - A0 s e 12 L151
 {021] KAU DERES ) 92 R T ] P L 734
{00] GROGOL PETAMBLRAN an 217 Cng 424 533 559
: 1031] PALMERAH s 175 C2n 370 457 484
: : {099) TAMBORA : . 85 353 .4 a8 572 s
@ 050} TAMANSARE .. Com 280 33 386 FLY] 459
" {15] JAXKARTAUTARA : Co1Ems 2238 2708 300 - 762 1003
0103 PESIARINGAN 238" 356 L R 823 880
1011} PADEMANGAN T agy 414 497 . 555 B 311 -850
0% TANIUNG PRIOK 519 607 701 95 901 4§17
03] KOIA 213 27 328 M 4w - 453
[031) KELAPAGADING 285 . sz 373 436 503 §88
040} CILINCTNG : ) 190 248 ns 3 478 427
(650} KEPULAUAN SERIBY : e S0 ) 0 . e 0
Toal : ; 5318 267§ 12472 17654 22554 . 24183

132] IAWA BARAT 0 [ 0 823 1643 4,408

[03) BOGOR ) [ o a g 19 i

150} CIMANGGIS o o 0 0 0 o

[296] RAWANGAN 0 o i Q 0 o

[207] LRMO 0 o o g 10 14

(7%} BEA [+ o o 0 9 2

[16] BEXASI R o 0 S0 0 55 152

: : . S [070) PONDOK GEDE -0 0 [ 0 5% 139
R : i L © o) JATIASEH [ o o o 10 13
@ : : : : © 100} TARUMALAYA 0. < ° Q: e 0
‘ {720} BEKASI BARAT e o . 0 e o

9] TANGERANG 0. o ] 0 920 1558

: 0%} CFUTAT 0 o T g 452 904

061 PAMULANG Lo . [ o o Q 253 507

07 . PONDOKAREN 6 o ] 0 215 445

f155) TELUNNAGA ‘ 0 0 [ 0. 0 [

f161] KOSaMB ¢ o ] 0 0 [

175} Xotamadys TANGERANG [} o ¢ “q20 1517 2384

[010] CREDUG ‘0 o [ 24 E1H 3266

[020] CPONDOH [} "] [ n ] 1478

[056] BATU CEPER [ o ‘o [ ] : [

[06)] BENDA a o 0 0. o o

Swdy Arcs Tolal_ . _5318 3676 12412 17A8Y 15458 28,593




<Tolalk>

27. BALANCE BETWEEN POTEN]

.&nnek-.?;s - 32

Yatamadya ] . 1555 200 2005 2010 2018 2019
. Kecamatan 15 is 15 1s 1s is

[71] IAXARTA SELATAN 1,853 2,537 2372 1,669 1056 985

. T [019]  KEBAYORAN LaMA (437 3% 295 218 135 133

T{0M]  PESANGORAHAN us 224 a9 148° 5 %

[020] ClLaNpax. 2% 254 ny 175 128 v

[030]  PASAR MINGGU 38 37 295 22 154 154

[031]  FAGAKARSA 1455 g 384 o 161 181

|040]  MAMPANG PRAPATAN 253 216 162 162 54 47

|41} PANCORAN 223 187 147 102 5§ 51

[050] KEBAYORAN HaRL 233 197 152 126 91 1

(080} SETLA BUD} 9 1 140 103 8 g3

[6%0)  TEBET 257 1233 135 120 . &7 [

f12] JAKARTA TIMLR 156 2852 2,451 1,840 1,036 100

[010]  PASAR REBO 245 FARS 177 145 83 S <

{0i1] CIRACAS 273 z 227 173 103 102

{012)  CIPAYUNG 194 26 333 ng 178 N T

1020] KRAMATIAT 9 265 207 149 93 .

531]  MAKASAR 240 233 79 91 152 152

030]  IATINEGARA, 318 273 2 13y T4 57

{€3)] DURENSAWIT M an 315 242 140 1%

1040]  MATREMAN 163 1z 82 a7 15 3

{65C)  FULO GADUNG an 256 188 e 43 43

{os]  CAKUNG 58 565 479 336 am 132

(73]  JAKARTA PLBAT 5§39 73 525 336 140 T

: 1038)  TANAH ABANG 18 128 $5 63 8 1]

{020] - MENTENG 124 W 73 48 20 »

©30] . SENEN 153 s - 8% - 18 BT

[0a0]  CEMPAKAFUTIH 6 s 4 3 3 3

{041] JOHAR BARYS g = 54 29 7 [

[050] KEMAYORAN 167 123 92 58 7 is

{650]  SAWAH BESAR 122 s 70 a5 15 112

1070] GAMBIR 88 n 55 a0 3 2

[4]  IAKARTA BARAT 2241 1,550 1,419 96 373 355

[010] XEBONJERUK 39 3 244 149 54 - 54

[011] KEMBANGAN 222 207 180 135 76 7%

[020] CENGKARENG s72 491 374 237 88 88

|02t} KAH DERES 241 ne 188 144 £6 6

03] GROGOL PETAMEBURAN 25 s 155 113 EX 27

[533] PALMERAH 261 n2 147 3 24 1

1240 TAMBORA 175 331 §9 5t 1 1

[050]  TAMAN SaR] o5 73 51 L 14 7

{75} JANARTA UTARAL 91 879 752 617 450 454

1696]  PENIARINGAN nz 273 227 173 109 102

011} PADEMANGAN 51 50 47 a3 3 . 36

[620)  TANJONG PRIOK 172 151 121 103 7 8

15%} KOs o 158 14 Ex) L] 26

[0M}  KELAPA GADING 50 52 52 52 50 50

1040} CILINCING 181 174 165 152 132 122

0503 KEPULAUAN SERIBU . n F]) 2t H 1) _n

Tord . 10,075 B39 7,319 5407 301 2591

(37) JAWA BARAT 2326 2,69 3,220 3057 2,355 1381

©3) BOGOR 105 120 128 1% 13 142

[10] CIMANGGIS ¢ o [\ [ 0 ¢

J200] SAWANGAN ] 0 o o 0 ]

1Z1) UMO 105 120 1Z8 10 136 142

17200 BENI 0 [} o o 0 [

[15]  BEKASS 405 iy a6 a2y arz 247

1010} PONDOKGEDE 304 307 an 228 303 2

0] FATLASEH 10 102 103 104 109 135

[120]  TARUMAIAYA 0 [ o [ o 0

[7R0] BEKASI BARAT 0 o o [ o 0

[i¥] TANGERANG BO% 5,030 1223 1,431 1044 b

060} CHPUTAT 335 478 567 654 45 229

[641} PAMULANG 225 284 343 <02 5% ¥

[0} PONDOK AREN 210 269 4 an 282 \E7

|16} TELUKNAGA 0 ] [} 0 ] 0

. §i§1)  KUSaMB] 0 0 Q 0 [} 0

78] Koumadys TANGERANG B36 ERES 1442 1667 663 201

010} . CLLEDUG Py i3 816 535 £l 75

{020] CQPONDOH 07 48 626 533 354 123

(050]  BATU CESER [] 0 0 ) o q

1650) BENDA . 0 0 0 o [ 9

S:udy Ares Toul ’ 12201 15,545 10,533 £464 528 0 433

AL DEMAND AND ESTIMATED DEMAND @'s)




28, ESTIMATION OF POTENTIA

<Domestic»

L DOMESTIC DEMAND

Annex-35 - 33

Koumadyr : . 1995 2000 2005 2010 015 019
' . ¥ecamatin miday mday miday v day mriday - madsy

{71]- JAKARTA SELATAN ) 247844 6482 309,434 350,187 @DL945 431,395

[610]° KEBAVORANLAMA 137476 41097 34812 29439 S$EN $5.530

{011] PESANGGRAHAN 21,000 2878 29,551 (34358 40,050 42755

{020] QLANDAX 23,076 27014 11,759 37,285 ‘25,453 51040

{030] PASAR MINGGU 3267 KLEEY 44725 51401 58,433 62,495

{031] JAGAKARSA 22,800 78,200 33,000 42,588 50,643 69.300

{090} MAMPANG PRAPATAN 13,876 20,283 22,11 24,225 26063 26,120

[941] PANCORAN 18,876 200,762 23093 25,347 26,661 76,670

[050] KEBRAYORAN BARU 23,454 23587 76,187 21906 30,803 12,3590

[00] SETLABLDI 18,276 18,109 19,517 21172 23,118 24,560

[070} TEREY 31,104 32557 34594 36,537 33,851 39,145

[72) JAXARTA TIMUR 90,904 351,508 21058 433951 513217 €09,235

" [013] PASARREBO 17450 22,604 28063 33,203 20,853 45,315

[011] QRACAS 28824 2§ 520 35081 435945 $1580 54,660

[012) CIPAYLNG 15,800 22 500 28,800 39,843 60882 72,16

©[020) KRAMATIATI 28,14D 1249 3E3 37,651 41,792 43,645

[021) MAXASAR 20568 25,478 30,435 35321 13,108 45,205

[030] JATINEGARA 15552 40,145 220 44820 41,759 43330

[031} DUREN SAWIT : 4305§ 52,187 59.897 67,333 75,177 71,765

[040] MATRAMAN 20,248 20,895 21,007 21,949 23,660 23,050

[050] . FULO GABUNG 35,492 39,599 43,406 47,895 53,145 55,410

[050] CAKUNG 48,744 45,761 85,066 110,385 126,020 143,195

(73} JAXARYA FUSAT ) 123,350 1ZPOBS T 135,178 143,760 153,738 154,500

{(010) TANAM ABANG . 21,480 22767 243N 26,140 24,225 28,930

[020) MENTENG 11,650 12242 13253 14,503 15,795 18,215

fo30] SENEN 12,852 13,151 13637 14,991 16575 17,070

[040] CEMPAXA PFUTIR 11524 11,181 11,598 12018 32,432 12,755

{0491} JOHAR BARU 12852 13,111 12,743 13,182 13572 13320

[050] KEMAYORAN 26,136 26,962 271,970 29,178 0,627 30,800

[050] SAWAH BESAR 14,580 15306 15,638 17,975 19,517 20015

[070] GAMEIR 13876 14163 15,006 15,916 16,995 17.425

{74] JAXARTA BARAT 231,924 261,114 295075 335824 .- 183610 205,550
[010] XEBON FERUK 35824 39,376 45013 51,809 58,973 82,

[011) KEMBANGAN 22,824 8293 35,882 41027 54,044 £0,370

10M) CENGKARENG 50,424 £0,192 69,584 79,923 91,830 95,135

{021} KALIDERES 25,224 30879 37,453 a5009 56,856 £1,680

{030] GROGOL PETAMBURAN 28,740 30,736 33227 35213 32,355 30,170

{031] PALMERAH 27,312 28,671 0,242 32,641 35032 35,445

{040] TAMBORA 27055 322 27,582 25,592 35,447 20,625

{050] TAMAN SARI 15,480 15,845 315,594 16,210 18,515 16,335

{75] JAXARTA UTARA CEE6024 183,812 203976 226,258 251050 264,525

$010] FENJARINGAN 34,728 19,431 44 966 51,388 53,347 62,060

[011] PADEMANGAN 15,588 17,692 13,976 22,450 25,361 26,650

{020] TANSUNG PRICK 39,588 42,300 45,356 50,275 - 54,525 55,830

[630] KO 29916 30,172 D610 3,1 II7 32,065

[031} KELAPA GADING 19,164 22537 26553 31,208 35670 39,335

[040} CLINCING 25260 29,080 33274 37,533 43,110 45,765

[650] KEPULAUAN SERIBU 1,800 1,800 1,800 1,800 1,500 1,900

Total 1OG0BS 1202102 1354542 1539580 1,766371  1.867,405

{Pu Capiti Cotsamplios

8]

Groundwater percapita

{32} JAWA RARAT 253,200 206,400 248,600 796515 373554 444,330
{03} BOGOR 8,500 9,500 10200 10800 11,400 15,580
[150] CIMANGGIS 0 ° 0 0 0 o
[200] SAWANGAN ] G 0 0 0 [u]
{201] LIMO 8,400 9,600 10,200 D800 11,200 13,880
{720) BEN [V 0 0 o e Q
[15] BEKASI B0 33,500 34,800 24,600 39,424 46,420
[010] PONDOK GEDE 25,200 25,00 26,600 26,400 30,184 34910
[013] JATUASTH 8,400 8,200 8,000 2,400 9240 31,520
[100] TARUMAIAYA V] Q G Q 4] 0
73] BEKASIBARAT a 2 o 0 [ 0
[19) TANGERANG 64,500 2,500 5400 0 5200 iSESS 195,755
[050] QPUTAT 30,000 38,300 25,600 $2,800 73,652 91,550
[053] PAMULANG 18,060 22500 27,600 32,000 44358 55,805
[670] PONDOK AREN 16,800 21,600 25,200 0,000 39,855 51,490
[150] TELUKNAGA 0 0 0 0 0 0
[161] X0SAMEI 0 0 0 0 0 0
[75] Xotamadys TANGERANG 55400 80,400 © 1000 135718 181,855 197,475
1010] QLEDUG 33,600 49,200 55200 66,091 75,289 $5,400
j030] QPONDOH 22500 31,200 48,000 69,625 89,576 101,075
§050] BATUCEPER o -0 o 0 o )
0501 BENDA [ ] o o . o o
Study Area Tolad T 1214096 2408501 1601142 © 1836456 2143135 2311945



<Dornestics Annex-35- 34
29. ESTIMATION OF DOMESTIC DEMAND

Kolamadya 1995 <000 2005 2010 2013 2019
¥rcamatan m/day a’rday /ey wday atdday mPiday
{71} JAXARTA SELATAN 23244 16322 138,164 219,747 328,535 357,235
[010] KEBAYORAN LAMA L7186 10,857 20842 32,039 45141 46,250
[011] PESANGGRAMAN 0 5671 131 21,766 31830 31595
[020) CILANDAK 1718 7,454 14559 23335 35683 41440
030] PASAR MINGGU 1718 10,047 20508 22561 46,123 50,135
[031] JAGAKARSA 0 0 0 13,203 45843 55,500
{040] MAMPANG PRAPATAN C 116 6,958 12,714 18,806 24 503 25,160
1041) PANCORAN B KT 6432 1193 11587 22301 23310
1050] KEBAYORAN BARU C 48 10047 14,287 18,806 24,323 25,900
(060} SETLA BUD] ©LME 5,509 $917 12452 19273 20,720
{070} TEBET 6884 13287 1981 25,487 33 312258
{72} JAKARTA TIMUR 50,534 125,903 215995 333,151 495817 533,355 i i £
. [010] PASARREBD R TR ¥~ PR [ 71} 24,203 35,853 40515 : 9{5
{0i1] CiRACAS & - ) 628 184 - 17481 WS 43,420 46,620
{017] CPAYUNG o ) " 12353 45262 £5.240
(020] KRAMATIATI . ©3500 L0519 18153 5,70 zsg2 . 3sass
{031] MAKASAR 1,243 ‘6158 ¢ 12606 0 20721 30,623 34225
{030] JATINEGARA 9672 17,825 | 25711 33780 42159 4329 ‘
{031] DURENSAWIT : 10,286 S22 0 33617 47188 61,977 64,585 )
[090] MATRAMAN 6708 10695 - MzEr gl T 21980 22,370
{050] FULO GADUNG : 10,452 0 18559 - 1 28,406  3B656 49,506 $2,170
{060} CAXUNG 6861 . 25441 $2,105 87,585 129540 138715
{73} JAKARTA PUSAT © 55380 7581 ¢ 917 122,760 145,733 151,700
[0i0] TANAHABANG 9350 13387 ;12481 21940 26,665 27,380
1030} MENTENG : 3,900 5482 1 941y 12383 15575 16095
{030] SENEN L 2882 5834 9017 12 16575 17020
{030] CEMPAXAFUTH - CooansH I8 T 1s%s C 12ms 0 12432 12,765
{(41] - JOHAR BARY : © 2682 56711 BOSY 10,622 12972 S 13320
- [0%0] KEMAYDRAN . 1LE5E C150e2 - 2010 24,378 S28820 . 29600
{050] ' SAWAH BESAR | . 5460 8,426 11,593 S14935 18557 119,055
. W} GAMBIR - : 7956 123 1LI66 13,756 16,035 16,458
[14) JAKARTABARAT | : © 49,7684 110514 181,195 53,304 © 355,650 379,950
{010] KEBON JERUX 374 T13936 - 26053 &00ad 55,031 58,450
{011] KEMBANGAN 3744 ' 10533 20,002 Ta2381 41564 54390
{02} CENGKARENG ' : 5304 21,552 43,844 TERAE3 - RSA®E T §9.7925
{011} KALIDERES 5304 ¢ 12639 0 21851 M9 49,906 57,720
{030} GROGOLPETAMEURAN - . 7020 13936 21,347 29,253 33835 33,850
- [031] PALMERAH S 5w H 59 19,162 26641 - 34052 34,965
[040] TAMBORA = . . T ILESS 160420 20002 24552 23000 29,785
" {050} TAMAN SAR} L tEw 9885 11,91 11930 - 15675 16095
[75) JIAXARTA UFARA } TS24 - 116832 M6 . 199858 . ¢ 214330 230,325
© (010 PERIARINGAN : 10,608 - 18,31 22566 38308 - 3007 0 S4e0
[011] PADEMANGAN CONL3ES 13612 I6N3§ 0 189E0 ¢ 22061 . ¢ 23,680
" [0%] TANJUNGFRIOK | . - 26553 . 31760 3145 42835 . 49008 $0,3%0
[030] KOIA o 12635 - 16852 20000 25074 2R38T . 29,788
[031) KELAPA GADENG 17.004 0417 - 24204 W08 - 22400 36078
[040] CLINCING S N00 . 15880 W64 26283 - ¢ 32790 36,445
[650) KEPULAUAN SERIBU Q I IR R R

. Tewal G 269258 . 50512 T82262 0 1IIA0 - 154457 .'1.65?.605

51,716 - i83994 335220

32} JAWA BARAT 0 0 ]
[03} BOGOR . - Q o 0. 0 o 0
{150] CIMANGGIS 0 ) 0 o 0 .0
(200] SAWANGAN 0 o 0 0 o 0
{201] LIMO 0 o ¢ o - S0 A
{7200 BEN 0 ‘o 0 o 0 S0
" [18) BEKASE . - 0 - o 0 43504 ‘8,510
{010] PONDOK GEDE ] 0 C 0 0 4504 T 8510
[011] JATIASTH 0 0 o 0 0 ce
[100] TARUMAJAYA (0 "0 0 o -8 B
{730] BEXAS! BARAT 0 ) 0 ° ] b
[+5) TANGERANG ‘9 0 o [ 70265 ‘150035
i {050] - QPUTAT ) o 0 6 MIRZ - 73260
{061]  PAMULANG 0 ¢ 0 [ 19278 40,835
{070] PONDOK AREN 0 o 0 0 15215 . 35890
{160] TELUKNAGA (0 o 0 0 o 0
T[] KOsAMBI 0 o 0 [} o Q
[#3] Kotamadya TANGERANG 0 o 0 31,716 a1ams 176,675
{010) QUEDUG 0 o 0 25,771 5332 . 84350
{010] CFONDOH 0 o 0 25545 60,898 92315
{650) BATU CEPER ¢ o 0 o 0 0
L [oSh] BENDA ¢ ) 0 G 0 a
Seuds Ares Tolal 269,156 506,121 285261 LIISNI6 1,733,565 1,937,825
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30, ESTIMATION OF HYDRANT & PUBLIC TAPS DEMAND

N Annex-35- 35

Kota madyx 1955 00 2005 2010 2015 019
— Kacamatan ey miday w¥day mhday o\day mhiday
(71} TAXAXTA SELATAN a1 a10 410 410 410 410
[010] KFBAYORAN LAMA, 50 - 50 50 50 0 50
[611] PESANGGRAHAN 0 "o [ 0 ‘o (]
6] CILANDAK 50 5 50 50 50 50
630] FASARMINGGL 5 50 50 ) 50 50
B3] JAGAKARSA 0 3 [\ ¢ o o
M) MAMPANG FRAPATAN 50 so 50 50 50 50
[341) PANCORAN 0 50 50 50 5 5o
[050] KFEAYORAX BARU 20 2% m 2 ) 0
040) SETLA LD} 50 50 50 50 50 50
) (0%} TEBET % 90 90 L w0 o0
" |73] AKARIA TIMUR AR 4840 +,840 4,840 4849 4840
“[010] PASAR REBO 149 140 140 140 140 T 1e0
"N} CRACAS 140 143 140 180 140 140
012} CGPAYUNG LB 9 ) ) 0 0
[020} KRAMATJATY 70 mo 10 710 710 10
[0} MAKASAR 210 7o ne 1o 210 210
[0X] TATINEGARA e 30 10 1o 110 e
‘[031] DURENSAWIT 9 . 40 ] 4 9 20
030]  MATRAMAN 1210 1239 S 1210 1319 1230 1210
[650]  PLLO GADUNG 1130 1376 L1330 1370 1370 1370
10%] CAXING 910 910 ot 910 {310 910 - -
© {73} JAXARTAPUSAT 3N 3T 370 30 3,710 AN
010] TANAM ABANG $20 520 s20 $20 " 520 520
1020)  MENTENG 40 ) “w a9 40 0
{030] SENEN . L 23 & 90 % 90
[040} CEMPAKA PUTIH 450 450 450 - 450 450 450
{041} JOHAR BARU ¥ T S50 90 Ll %0
050] KEMAYORAN 135 1370 1,370 1370 1310 3%
1050) SAWAH BESAR it 710 . 70 " 710 no ne
©10%] GAMEIR | 49 @9 " a0 © 440 a2 44
[74) IAXKARTA BARAT 5490 6590 6590 6,650 6690 6690
"+ @) KEBONJERLX Sl 160 160 180 160 160
1] XKEMBANGAN 160 160 160 160 150 160
[020] CENGXARENG 550 '$50 560 L 550 560
[(21] XALIDERES ) 550 $50 ) 560 550 $60
[63] GROGOL PETAMBURAN 750 50 750 750 750 750
[031) PALMERAH 10 ne - e ‘no 210 210
[040] - TAMBORA 3460 3450 3460 2460 1469 3,460
[050) TAMANSARI 830 30 830 830 B30 - B30
175) TAXARTAUTARA 12,6% 12,690 12,690 124690 - 12690 12690
{010} PENJARINGAN 100 1640 104 1640 3,040 1,040
[01i] PADEMANGAN . 4,050 4050 4650 . 4650 4050 4050
[020] TANJUNG PRIOK 2680 2,660 2,580 2680 2.63¢ 2450
[636) KOIA ) 23% 2330 2330 23% 2330 2330
" [03] FELAPAGADING o B X 20 220 220
C[e)) OLENCRNG 230 23 2IM 2N 2a% 2370
1850] _ KEPULAUAN SER/BU 2 [} o -0 0 ]
Jakaita Total - 18,340 18,340 28342 28340 28,340 18,340
{32) JAWABARAT ¢ 0 [ 1,830 6560 8,860
03] BOGOR [ ] 0 0 ] 260
(150)  CIMANGGIS 0 D 0 0 ] 0
{00] SAWANGAN 9 13 [ [ - [
{200 LMD .0 ) .0 [ 0 260
y {?20] BER 0 0 3 o 0 0
{15) BEXAST | 0 o 3 o . 262 2330
010 PONDOKGEDE 0 ] o ] 1540 152
101t] " JATIASIH 0 o o o w0 510
[100) - TARUMAIAYA 0 ) ° ¢ 0 o
CT [T} BEXASI BARAT o o ] @ o o
“[15} : TANGERANG 0- L ¢ 1} . 2800 3010
{060] . CIPUTAT ] [ 0 Q C 1,0 1,550
[061) PAMULANG [ 0. Q 0- &0 . SO
@R] PONDOK AREN o 0. 0 Ce £10 770
[180] TELUKSAGA 0 0 0 ) ] 0.
[181] XOSAMEBE 0 o 0 T 0 o 0
[75) Kolamades TANGERANG 0 ] ] 1,830 . 2440 - 3060
1010) QRELUG ] ] 0 00 930 1170
| %) CIPONDOH 1% 1510 1,850
[650) BATUCEPER ¢ o o o o 0
[660) BENDA [ 0 [ ¢ o 0
Secdy Acca Tela! 2830 18,143 28,40 B 34,200 31,500
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31. ESTIMATION OF POTENTIAL COMMERCIAL & SERVICE DEMAND

Keamsdy 1755 2000 2005 F) 215 ms
Kecsmptaa whdny ohday  oPdey oy oy wrday
[71} JAKARTA SELATAN 24,000 4100 48 200 5200 £2,500 62800
[610] KEBANORAN LaMa 2,500 3300 3,500 4200 4,800 520
[931] PESANGGRAHAN 0 209 30 B 1 400 ay
[030] ALANDAK 240 0 4550 5,500 6200 6.8%0
[030] PASAR MINGGL : : 2,400 290 3400 3900 4400 &, 500
(91) JAGAKARSA 200 200 300 300 400 40
[020] MANPANG PRAPATAN 6,500 8,000 9400 19,200 12,100 13,100
{041] PANCORAN 2,700 3300 320 4,400 5,000 5,400
(050] XEBAYORAN BARY . S 108M 13300 - 13.X0 0 33,200 21,500
{00]  SETLA BUDI . 3190 T A0 368X 7200 7.800
{07] TEBET . 1.200 1500 1100 2000 2200 2,400
{7:] JAKARTATIMUR Co Tuse 260 kLhe e 29.900 4900 13X
[G10] PASAR REBO : 1,500 2,300 T2700 T 3 31500 3,80
{011] ORACAS C ) OB T 1000 L1100 1,500 1,400
(612] CPAYUNG ) ) ) e e 0 8
{0201 KRAMAT AN . 220 T 2O . 31 3,600 4000 4,400
{021) MAKASAR ) SN0 2300 24 2800 3100 3400
[03) JATINEGARA 4000 480 S0 6N 1300 8.000
{031] DUREN SAWTT ' 1600 1500 2300 2500 2500 3200
D [040] MATRAMAN ) L2000 AN . B0 1300 30 2,000
. [6%] ALOGADLNG | ©Ame T as0n 5200 €000 &R0 7400
[050} CARLNG . 6,700 2300 9500 T 10500 1300 13300
[13] IANARTA PUSAT : P58 wang  RLXD 84,200 106,500 116300
T [01) TANAMARASG 160 9.2 1800 13 13300 13300
Q0] * MENTENG 10,100 12,200 14,300 16400 © 13,500 20,100
[030) SENEN B § 1 370 . 5,000 3,260 6200
- [040) CEVPAXAPLTEY 2300 1800 3,300 230 . A0 1500
- [041) JGHAR BARU LA20 . 3300 0 . 2,000 20 20 2,800
[050) MEMAVORAN : 4800 5300 4200 7.200 8100 2500
© [060] SAWAHEESAR : 2,850 0nEN | 13900 15300 1BOH0 . 19500
: - few] GanBiR 10 3,200 27,800 31900 3900 39.000
[74) JARARTA RARAT 230 51000 0000 68R00 7,700 84,400
© (0w} KEBONERLK . C00 0 4,800 5000 . 5200 €200
[011] KEMBANGAN - 1,620 1900 - 230 26M TR0 . 3200
{020 CENGMARENG ) 500 5500 800 9,300 10,500 11,400 ©
[071) KALIDERES . . 2,600 ;3300 3100 4200 4800 $200°
[030) GROGOL FETAMBLBAN * 459 SR 680 . 7800 CBEG T 960
[031) PAIMERAK 380 4,600 5400 . 8200 1 000 2600
[M0] TAMBORA 100 . 11,000 120 M 6200 | - 18200
S0} TAMAN SAR) . IS 14000 16400 13500 M0 - 1AW
175] TAMARTA UTARA : W0 L6200 5200 ¢ 62300 0300 60 '
[010} PENIARINGAN 110300 33,400 MG P 18200 18900 20,50 . . %
011} PADEMANGAN 6,700 8100 8,500 W0 T - 912,300 1330
(030} TANANG PRIOK 9.6 600 - 13600 i 35,600 17,600 19,300
(032} X0MA T30 4000 4,700 3400 £100 6600
(011} | KELAPA GADDNG _ CCosan0 6500 2,900 BEX . i G500 . 30,800
(&40 CmENaNG | S3000 0 3ed0 . ] 4900 1 5500 i 6000
[050]  KEPULAUAN SERIBU_ - . a 0. .o - R L]
Toul : 192200 238300 250,600 3000 . 32300 393500
Poputstion of DX Satarts | . 8800 . %W 500 10400 W0 T D
Exposentind * ® 34 o 44 48
PAM 7 July'$ 2. Juae'$a 42.440 *1000m?
Tots] Pawnts] D ma ad 72,191 *1000m*
. 197,782 ity
{32) JAWA BOSAT 18572 10500 22,000 25,400 24,500 30900
{01} BOGOR %3 - 00 500 1300 1700 1,300
50 CIMANGGES 0 ] [ [ o 0
(200] SAWANGAN [ ] [ 3 4 [
[203] LDwO 253 &0 B+ 1,100 120 1,30
{r20] ®BER . ) e [ [ o <]
{15} BikATI . 1A 0 2000 330 T 2500 2,500
010] PONDOK GEDE 108 1300 1,500 L0 1em 2300
{0N] JATLAST . Do 3% a0 50 &0 - Rl .00
(0] TARLMAIAYA : o 2 0 [ TR | N
[7X] BECGASIBARAT | ) [ e . v 0 .. te e
[19] TANGERANG | - . ’ 5150 &2 C2A00 0 T BAG. T 9400 10,100
1960} CELTAT : 2375 2900 300 T 33007 4 4708
[061] BANMULANG . Coas 1,200 2000 2300 - 2600 2,800
070]  FONDOK AREN. : 1330 380 - L300 2200 7 2400 2,600
{160] TELUENAGA : o 0 e 0 o o
[161] KOSAMBI - - 0 0 o a: o o
£15] Kewratys TANGERANG © - 831 100 10 13.600 - 35400 . 16700
[019] CLEDLG £160 1 7400 ] 1000 306 12,560
(026} QPONDOH 123 230 - 3300 3,600 4,200 400
[050] BATUCEPER : [ o Q 0 o <
[060] BENDA [ o 0 0 0 Q

Siudy Arca Tora) 21,000 P 201,000 15,400 390 400 424400
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32. ESTIMATION OF COMMERCIAL & SERVICE DEMAN])

Wotszatys 95 2000 2005 010 s 013
Kzrca matad oddy . o'day ne-day . day ' day o day
[P1} JAMARTA SELATAN L EE) 2954 32,562 067 5203 | 548
[010]  KFBAYORAN LAMA : €3 1458 238 3011 1850 az30
{011) PESANGGRAHAN Fd o 127 127 - In B 17
{020] QLANDAK 722 1,767 2y 0 38 4,818 R UL
[03 PASAR MINGGU 758 1431 2 27 RS AR
[631] JAGANARSA : o ko) 7 12 I . o3u
[040] MAMPANG PRAPATAN & 2902 A9 6585 9.42 10,162
[041] PANCORAN . ”9 1658 2418 32717 4050 2450
[080] KEBAVORAN BARY EC3S 10,681 13224 15872 18418 0118
1060]  SETWA e(Dl 790 1935 3088 Ca226 $6s 6,243
[070) TEBET ) 682 1068 1554 1n 1341 2,141
©[72) BAKARTA TIMUR : 9833 1812 23,529 30701 31384 - 413
 [010) PASARREBD : 3 &s3 120 ;1804 2350 | 2880
(0] CRACAS 55 282 - 548 toGs4 T 205
[01) CIPAVLNG [ ‘o ¢ [ R .6
1020) KRAMAT IATU- 818 140 2063 ams C 3309 0 3@
[01] MAKASAR S : ns g0 133 0 19K T IR X
" [030] JATINEGARA s D3 3617 - 350 | San ke S
{031) DURENSAWIT - T30 BB 1438 309 L 2Es - 2598
104D] MATRAMAN . C1482 1568 LopARt ‘3,041 C3adl 3
[650) RO GADLNG b Coaade G olaam 425 ¢ 522 B9 £ )
[060] CAXLNG . 1 ° - S 77 B 73T 2 Y% I % 10,208
[73] SARARTA PUSAT S s 8080 TNy . gre 101,438 110,658 -
[(10) TANAH ABANG ¢ P 5402 R R YT A 1R 131036 BT ELC
[030] MENTESG ) 550 . 9438 L1180 14326 16545 IRLET
10307 SENEN . T oaass 2058 3 S0 5230
1040§ CEMPAXA PUTIH ' ; 1,732 2368 2854 0 T3an C Taga i
{041) JOHAR BARY 1450 CRm0 T 2000 2300 E0 . 280
{050} ¥emavomAN ) TR 5127 BT A XL S Y 'V RN £ 17"
{060 SAWAHBESAR a4 10,50 283 15036 . 1309 18,800
@) GAMER . ' 17,526 WEES 26243 . M6 3,863 37,963 :
[74) LAKARTA BARAT : : Long2 o asn 51,966 CE2063 EeRE IRAN . '
" j0i0] - KEBON JERUK : HL= S ¥ < 1) 3004 a7 1836 5335 ) :
[011) KEMBANGAN - C 18 1812 224 2514 0 2RM 3
{020} CENGRARENG S I ¥ 3) 3249 6881 - 1 B5% 945
[021] KALIDERES : 195 2sa 3258 1884 . 2454 4854
[0%0]) GROGOL PETAMBURAN 2326 3956 3245 63504 1763 8563
[031]) PAIMERAM . . 1833 3,958 a8 5077 ¢ 6050 - 66W
[640] TAMBORA, : 9,100 11,000 12900 M0 T 16300 38300
[030] TAMANEARS C 199 13,482 B306R i8N L 8N . 12T
. : . {35} JAXARTA UTARA L EER N 41,189 43,308 58225 SRUMY VR
" . : I010] FENJARINGAN Do 8572 10843 138 | 1549 18036 13.836
-E‘ [011)  PADEMANGAN ’ 6527 997 9227 10727« 1234 13214
L 1020) TANANG PUOK Ln 13,304 12437 14650 16,822 18332
030} KOlA 2300 L I £300 5,400 B0 6600
[031] KELAPA GADING ‘4363 5350 5236 8022 9382 10282
[o$0) atmvaNg ) 187 T 2563 - 3350 4036 4855 5395
[250]  KEPULAUAN SERIEL e ) o .o 0 0
Total L ] 135152 18343 232432 240,822 330,509 361,709
[F2) TAWA BARAT o ] o 9.084 20638 23,038
[C3) BOGOR [ © 0 658 Cogs §54
(1] CDAANGGLS ] © a ] [ a
1200] - SAWANGAN s 0 9 [ o [
(2] LSO . 658 B3¢ R
{120) BEN 0 ] 0 o o ]
[19] BEKAS ; : o [ T 0 LE T 3%
| (010 FONDOK GEDE . S 1,382 1582
{011} BATEASDY : . : LFE) 32
[100] TARUMAIAYA . 6 o & ¢ ¢ o
: {70) BEXKAS: BARAT ‘ e F I ¢ Q °
%‘ _ L ©. 13 TANGERANG ; | . o BN ] [ L 4 6808 . . 1508
(o8] GEUTAT T ‘ ‘ - 3190 Yt
[661] PAMULANG - oL _ 1909 1 T2
070} FONDOR AREN © @ ‘ C : o 190
(160} TELLKNAGA ' o R [ [ o
[161] KOSAMBI o . o o ) o . o
78] Kotamudya TANGERANG . : 3 e o 8416 387 T 14sr
Kid] QLEDUG C 8158 EI%0 9%
© %) QrONDOH ' : oang - am
[050)] BATVCEPER 0 ] o Ca o [
[oe0] BENDA [ 2 o 9 [ el
Study Acea Total 195,200 383,400 231,500 155,900 351,300 344,79
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33. BALANCE BETWEEN POTENTIAL AND DEMAND = DEPEND ON GROUNDWATER

Kouarstyy 15 000 203 240 a013 20y
Kecpmsisn Hee Nsce Taee Tuee Lsce Usee
[71) JAKARTA SELATAN 33 Cone M 152 h Can
. [010] KEBAYORAN LAMA z 3 * bi] n 3]
[011)] PESANGGRAHAN T2 2 2 2 1 1
[02] QrANDAX . n Fdl B ¥ b1 %
[03C) PASAR MINGGE! L3 i ¥ 13 W 3]
[331] JAGAKARSA H -1 2 2 1 H
[220] MANMPANG FRAPATAN 14 53 3] Lk ] M 34
[041) PANCORAN : 2 13 16 13 1" u
[050] MESAYORAN BARL n 24 o] 0 14 1%
[060) SEILA BUDY 3% 32 28 " 18 ”®
[07) TEBET . [ ] 2 3 3 3
[72) BAMARTATIMUR 163 1¢8 127 ] & s
[20] FASARREBO - n 9 bt 15 1 n
[011) QRACAS ' . 7: & s K. a q
[¢12} QPAYUNG - ] ¢ 0 e o 4
[020] KRAMAT IATI % 13 12 S0 8 8
[231) MAKASAR . 6 it 12 ‘10 B 4.
[C30} IATINEGARA : i 13 n o9 8 ]
. [03) DUREN SABIT - 1 1 S 3 7 2 i
D[40 MATRAMAN ° ] [ 5 € 3 3 3
[$50) FULO GADUNG ‘ Cs 3 1 .9 8 8
. L [060) CAKUNG 59 52 45 k- 4] 0
{737 JAXARTA PUSAT . R Y] iR 3] LB © 6
[010) TANAHABANG ) b I T8 A 7] 1 10
[020] MENTENG e T 24 © 13 13
[030) SENEN n b I | A - S 1
[0} CEVPAKARLTIH | & Cs 4« s ] 3
[M1) JOHAR BARV . ] o o 9 a o
[056)  KEMAYORAN 2 2 2 2 ] t
[060} SAWAMBESAR : ¥ M 12 oW 8 g
[070} GAMIR o 4 7 8- bH 2 12
[7¢] JAXARTA BARAT o 123 108 -9 | & 81
© o [GAW0] KEBONJERLX Loy I 1 kI 3 B [ I 1
' [031) KEMBANGAN 1 1 1 1 L1 1
[0M0] CENGKARENG <3 B 3 -] n n
"[o11) ‘KALIDERES 7 6 s 4 A Il
[030) GROGOL PETAMBURAN 2¢ o 13 is ‘12 12
[031] PALMERAH a4 19 14 13 12 31
[040} TAVEBORS o 0 o [} ‘o e’
| [050] TAMAN $ARI T2 .6 K ] 4 o4
[15] JARARTA UTARA . [ ‘5% 52 1 3 o1
[010) FENIARCNGAN | 0 [ ] 1% u 0 " @ :
{611) PADEMANGAN T2 2 1 2 Y 1
[20] FARIUNG PRICK - n ‘1S 13 n ] g '
[030] KA -0 ] L} 0 0 [}
[031] KELAPA GADING - : IH " 1 ] 5 [
{640] QLINQNG Nt | 12 1" 0 ’ 7
L F50) KEPLLALAM SERIBU 2 [ 9 o ° -0 0
Tots) : 20 633 530 . 463 368 368
82208 Sepst O 4PS0 . 4D1% nmws 31,995
[22] SAWA BARAT ) 181 ©o1s8 13y - n2 w1 93
{03] BOGOR 8 7 % s 4 -a
{150] COMANGGIS o 0 < 1] [ °
[200] SAWANGAN [ 0 o [] o 0
{201} LDV ’ [ ? 3 s a -
[7#] BER ° 0 ° 0 o o
D8] BEKAS - 36 18 12 ) I 8
f010] PONDOK GEDE 12 1t o8 k4 3 &
L o] aTLAS™ : 4 4 k] 2 2 2
“[I00] TARUMAIAYA o ) 0 ' 0 Lo 0
) [730] BEXASI BARAY ’ S e 6 0 0 Y 0.
[19) TANGERANG . . : 59 52 ‘a5 ® B T %
© O [e60) QILTAT - : F H 2 % u O . -
[061) PAMULANG T T n ”® 8 8
[070] PONDOK AREN . T @ n © 8 2
[160] TELUKNAGA 0 ) K" 0 [ S0
[167] KOSAMBI - ) 0 ¢ [ o L
5] Fetmadya TANGERANG 57 8 7 & I )
[010) CLEDLG n &2 2] [ % %
[020) CONDOH % z 13 ¥ 13 13
[03C) BATUCEFER ¢ ] ¢ [ o L+]
[060] BENDA L 0 ¢ o .0 (1]
" Sy Arma Tota? %11 753 835 517 459 459
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34, ESTIMATION OF POTENTIAL INDUSTRIAL DEMAND

Fouasdys 1555 2000 2005 A2g o s M9
Kecamatyd o day ohday m*day ol day wt day c*day
' (71 JAMARTA SELATAN 1,060 [RI 1,150 1270 1320 1350
[0!0] KERATORAN LAMA 30 120 120 X 142 130
{C11)} PESANGGRAMAN o 0 o o [} [
{020] CHANDAK %0 109 e 10 m S
[030] PASAR MINGGU 10 19 110 120 120 130
[031] FAGAXARSA ¢ a ° [ [} 4
[Gﬂ{)} MAMPANG PRAPATAN 310 ) s N xR 3%
JO41) PANOORAN 240 260 270 280 30 350
[050) KEBAYORAN BARY 3 ) » 40 4 40
[060) SETIA BLUDH 150 160 10 180 190 190 .
(00} TEREY Ed . % % 43 K- 4
§72) JARARTA TIMUR 14,250 15470 15,300 17130 11,40 13,443
[0} PASARFEBO 27 2960 C 3 320 3430 3530
[011] QRACAS 7% £20, . F 910 953 980
012] QGPAYING [ 0 ] o ¢ 0
J020] KRAMATJATE 3o . 0 350 0 380 0
{021] MAKASAR ©® E ] 4 9 ]
[030] JATINEGARA 160 190, 13 T190 200 20
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CHAPTER 1V

: MASTER PLAN STUDY ON WATER .RESOU'RCES PEVELOPMENT

4.1 Procedure for Master Plan Study

“The. Jaboiabck Water Resources Management Study (JWRMS) has recommended to

supply raw water for municipal and irrigation water uses to the DKI Jakaria from the
- Citarum river through the West Tarum Canal and Coriveyance 2 in the eastern area of the
- “Jabotabek and to supply water uses to the Kabupatens of Tangerang and Serang and DKI

. Jakarta from the envisaged four (4) dams schemes, that is, the Karian, Pasir Kopo, 'I'anjung

- and Cilawang damVreservoir schemes and Karian- -Serpong conveyance system in the
- Civjung and Cidurian river basins in the western area, as mentioned in Chapter 111, The

- said dam schemes were reviewed and updated by the Study on CIU]lmg Cidurian Integrated
- Water Resources (SCCIWR) in Iudonesm :

The master plan sludy on smface water Tesources development to supply mum(:fpal and

indostrial (M&I) water uses to the DKI Jakarta was made to prcllmmanly formulate the

most attractive and favorable development plan from the scenarios and their a!ternalweSj
which were obtained by combining the dam schemes and conveyance system schemes

recommended by the FWRMS and the SCC]WR, in_consideration with the future water

supply condmons to the fangerang Serang area.

" The followmg is lhe procedure for the master plan study and its flowchart is shown in Fig,
4.1: -

- Inventory of the existing water sources and development pIans of water

sources and conveyance systems
2) . Study on necessily of immediate 1 measure for water sources
3)  Selection of scenarios - =
4) Establishment of future water demand
5)  Study on Scenario I
a) Seleclion of alternative water resources developmenl plans
b) Water demand - supply balance analysis
c) Establishment of implementation schedule of water: sources and

_ - conveyance syslems
d)  Financial analysis

) Comprehensive evaluation : ‘
f) - Final selection of proposcd water resources development plan for -
B Scenario [ - ‘

g} Proposed water resources development plan for Scenario I

- h) Unit raw water cost

6) Study on Scenario Il o
‘ a) - Formulation of water resources development plan
- b) - Water demand - supply balance analysis
¢}’ Proposed water resources development for Scenario I

{3
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d) Unit raw water cost
)] Final selection of proposed water resources devetopmenl plan

4.2~ Inventory of the Existing Water Sources and Development Plans of Water
Sources and Conveyance Systems

As mentloned in the precedmg Section 3.6.1, the Jabotabek Water Resources Management
Study (JWRMS) and The Study on Clu;ung -Cidurian ‘Integrated Water' Resources in

- Indonesia (SCCIWRY) have proposed to implement several water sources and comeyancc‘

. systems to meet future water demand. Taking into’ due consadcratlon of the output of the
:said Study Repoﬂs the following inventory of the existing waler sources and development

~ “plans of waler sources and conveyance systems was prepared for the purpose to formulate
-the most optimum and practical developnient plan in this master plan study : ‘

' Existing Water Sources

- a) West Tarum Canal (Citamm Rivér) : 16.1 nr/sec
b). Serpong Treatment Plant ((,lsadane Rwer) : 2.8 mfsec

P Dexelopment Plans

a) Conveyance 2 Scheme (Jahluhur DanﬂResewo:r Citarum nver)
* Phases ItoIIl © 10 m*/sec each
- (Canal 2 to be renamed as Conveyance 2)
- (Pre-feasibility Study completed in 1984)
b) . Karian Dam/Resérvoir Scheme (Ciujung river) :
" Phases I : 14.6 m¥scc Phase Il : 3.3 m¥/sec
o (Feasibility Study completed by JICA in 1995) L -
¢).  Pasir Kopo Dam/Reservoir Scheme (ijung river) : 8.2m'fsec
- (Feasibifity Study completed by JICA in 1995) . '
d) - Tarjung Dam/Reservoir-Canal Scheme (Cidurian river) : 9.7 m }sec
. (Feasibility Study completed by JICA in 1995)
¢}  Cilawang DanVReservoir-Canal Scheme (Cidurian river) : 4._1 m/sec
- (Feasibility Study completed by JICA in 1995}
f Karian-Serpong Conveyance System (KSCS)
(Feasibility Study completed by JICA in 1995)

43 - Stady on Neceséily of Immediate Measure for Watie'r Sources
S Reqmr'cd Period for Co’mpletidn of F irst Inlplenlenia{ion

R The following lwo (2) alternative waler sources and conveyance systems were considered
as the first ;mplementauon under the recommendation by lhe JWRMS and the SCCIWR

a) Karian Dam/Reservoir and Kanan Serpong Conveyance System Scheme
(Karian Scheme) - ‘



Aunex-36- 8

| b) Conveyance 2 Scheme’

The required period till completion of the scheme/project was assumed, counting the
periods for the required procedures and aciions as follows :

(Unit : Year)

- Karian Conveyance 2
Scheme  Scheme

- Feasibility study o ' - o2
Procedures for environmental assessment ' o

& Financial arrangement for compensation : 2 2
Settlement of resetllement with inhabitants _ I
including establishment of resettlement areas: -3 2
‘Constriction works -~ A -3

Total - ) T 9 . 9

It is noted that the penod for the procedures for environniental assessment and fmanmal S

arrangement for compensation, and settlement of reseitlement with inhabitants would cover

- financial - arrangement - for: construction’ for two {2) years _and preparation of tender

- documents including detailed design for two (2) years. The said results indicates that the
completion time for both Karian Scheme and Conveyance 2 Scheme will be at end of 2005
aﬂer 9 years from 1997,

2) N’eccssily of Immedia'te' Measure for Water 'Somcel

1t is projected as menhoned in latter Sechon (5) that the capacity of the exnslmg facilities
can cover the water demand up to 2001, while completion ‘of the Karian Scheme and
Conveyance 2 Scheme will be completed at the end of 2005. Under such conditions, it is
emphasized that an immédiate measure of water sources is cssentlally nieeded to cover
deficit of water demand after 2002 Ini this future situation, the Study Team proposed to
implement the upgrading, in quantity aspect, of the West Tarum Canal to provide 5 m'/sec
in addition to 16.1 m*/sec of the existing capacity. The preliminary study showed that the

said upgrading work can be completed at the end of 200! afler five (5) years from 1997,

assuming financial arrangement for two (2) years, preparation of tender documents and
tender proccdures for two (2) years and constructwn works for two (2) years

In this councctuon it is noted that the present upgradmg plan of the West 'I‘arum Canal '

recommended by the JWRMS has on]y water quahty aspect.
 The said pmposal hab ‘been frequcntly dISCUbSCd between thc Study Team and Jatituhur

Authofity as the implementing agency and ﬁnally approved by the Steenng Commitlee
Meetmg held on November 23, 1995,

13
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3) Further Immediate Measure due to Delay of First Implementation

In case that delay of the first implementation, especially the Karian Scheme, may occur due
to difficulty of procedures for environmental assessment and land acquisition and
resettlement in reservoir area which may caused extension of enfire implementing period
before construction period, firther immediate measure shall be taken as soon as possible.

In such situation, the Steering Committec suggested in the Meeting held ori May 24, 1996
several potential water resources for study on their possibility as water sources for such N
further immediate measure.: Among these potential resources, the Steering Commitlee

confirmed to provide further 5 m¥sec, totally 10 m¥sec, of raw water from the West

Tarum Canal to the Jakarta Water Supply System.

- Further, the Study carried out Ih'e'study on péssibilit_y as water sources for olhc;r pot‘enlialls '
suggested by the Steering Commiltee as mentioned below : -

i) - Increasing efficiency of irrigation water use
i) - Katulampa Itrigation System - '
it} © River course storing
iv) - Storage by estuary weir

i) Increasing efficiency of irrigation water

% . Increased efliciency of irrigation water use has been considered in providing additional 10 -
© m'/sec from the West' Taruin Canal as above-mentioned.  Other irrigation conveyance
- systems such as Cisadane Mainn Canal, Solokan Barat Main Canal, Cidurian Main Canal,.
* Ciujung Main: Canal are providing mainly irrigation water to the owned arcas with

gradually increasing their efficiency and some irrigation conveyance systems are allocating
water to the rural water supply systeni. In such situation and conditions, it is considered
* that there is no possibility to provide water to the Jakarta Water Supply System from other
itrigation conveyance systens. It is noted that the JWRMS has never recommended 1o use
water {o. the Jakarta Water Supply System from other irrigation conveyance system than
the West Tarum Canal, considering the said sitvation and conditions. In addition, it is
mentioned that many reports concerned to the irrigation conveyance systems have studied,
aiming to obtain efficient and eflective use of water for the owned area, but no for outside
“the owned area. ' '

i} Katlampa lr(igqtiba System

g - The Katulampa Irrigation. System is located, extending from south-cast of Bogor toward
' west of DKI Jakarta. The existing irrigation area, having about 4,600 ha, s served directly
from the Katulampa intake. The'entire canal network also serves a domestic water supply

in the Empang arca. : S . SRR

The Feasibiliiy Study on Cisadane River Basin Deve!oplﬁent; Directorate General of Water

Resources Development (DGWRD), 1987, has concluded according to the proposal made
in the Pre-feasibility Study stage that the development of the Ciliwung water resources will

19



“Annpex-36 - 10

not cconomically attractive to meet the municipal, industrial and other demands up to 2025,
It is noted that this conclusion has been still maintained by the DGWRD up to date. This
conclusion has stated that the current use of its water resource primarily by the Katulampa
intake cannot be made more eflicient. Further, the said conclusion interprets that as the
efliciency of the current use of water resources would be already maximized for this
irrigation system and its associated communities, the Ciliwmung water resources cannot
- provide water supply for outside the Katulampa Irrigation System.

i) Rivcr Course Storing

Genera!ly, the seasonal regulatlon of river runoft, which is to provide firm water for B
1rngahon and M'& 1 water uses in dry season, requires much capacity in more than: 50

- million m order dependmg on amount of annual runoff and topography. For this purpose,

- reservoir-is created by dam. It is noted for reference that fi irming-up discharge in dry

season is resulted. from reservoir operation simulation study, using river runoff and’

~reservoir efleclive storage capacity, In case of river course, it is very clear that the said

capacily is physically not pOSSlble to be obtained under the conditions of jts wide, depth,

-gradient and length. While, in flood control aspect, retardation for reducing magnitude of

. peak flood can be someitmes expected in river course, but the said retardation does not
substantially controf flood. 1In addition, reservoir provides flood controf space adding to
other purposes and its prowsmn is made under requ:roment of its purpose to downstream

reach. : ; -

Under such comlderauons, it is concluded lhat river course stormg does not nieet purpose
for providing an additional or supplememal water for- water supply in dry season. | It is -
. further noted that the previous report mcludmg the JWRMS have néver recommended :
supplementmg water by river course stormg, since it is supposed that thxs is not pracncal
water source as above-mentioned. '

iv) Storage by Esluary Weir'

*'hrslly, it is reported that no_previous reporls mcludmg the JWRMS have proposed to
implement construction of estuary weir for mlake purpose for M & I water supply.

1 here are several emslmg estuary weirs in Japan and several estuary weirs are still awaiting
to proceed construction works.  The existing estuary weics were constructed  and
completed for the purposes of 1) flood contro! and drainage in- surrounding area, 2)
prevention of seawater intrusion for downslream irrigation area, 3) firm water supply for
:rrngauon arca; and 4) M & I water supply. - It is in situation that the proposed estuary weirs
in Japan have encountéred a difficulty to proceed their immediate construction works due
to the difticully of settlement on cnvironmental impact assessment with local government
~and inhabitants, © The said dtfﬁculty may result to take a long time to commence
construction works and/or to abandon their lmplementanons

" Under such referex1ces it is agreed that estuary weir conétmclion would be one of water

resources development measure to supplement implementation of the existing water
resources developmem plans as listed as above inventory. However, water resources
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development on estuary weir construction will not play rote to supplement deficit water
supply, which will be caused due to delay of the said two (2) First !mplementahon duc 0
the reasons that it will take required time (about 13 to 14 years or more) for ils.
imptementation and completion taking the following steps and procedures, if these steps
and procedures are possibly taken, and also that 'this - water development is still

~ unforesecnable to be taken up as a further measure at present, since it is not sure whether
~or not the following steps and procedures can be conlmuously proceeded up to completton

of project :
-a) - As no reporls on waler resources development to conslruct estuary weir.
-~ have been proposed up to date, integrated estuary waler resources study
© (like master plan study) is initially needed. (3 to 4 years mcludmg ﬁnanelal s
~trarrangement for the study and feasibility study) '
'b)  In compliance with the recommendation made by master plan study,

feasibility study for the priority project/projects is needed to make financial o

arrangement. - Following the said study, environmental impact assessment
: (analysis) and resettlement study are carried out. {2 years)
¢} Settlement of environmental impact -assessment and resetilement study'
- including financial arrangement for compensanon for land and construction
of resettlement area including facilities is completed by the governmental
agencies concerned. (2 years)

d)  Land acquisition for priority area for construction is settled with mhabitanls
- and priority rescttlement area shall be completed. (2 years) -
e) - Construction works are commenced and conipleted. (4 years)
v Coﬁclusion

In the light as above- menhoned it is concluded that: other potent:als than the funher 5

m'/sec suggested by the Steering Commiltee are not applicable as the fuﬂher immediate
measure due to delay of the First In1p1emenlat1on ' :

4.'4 Selection of Sce“arios

The followmg two (2) scenarios were considered for formulatxon of an attraclwe and

practical water resources development plan ;.
Scenariol

- Water Resources Development Plan in case that the First Implemematlon is

* proceeded and completed on schedule. In this Scenario, mlroductton of the
~ water source of 5'm *sec supphed through the West Tarurn Canal as the
initial immediate measure is preceded before the First Implementation.

Under such condilions, oplimization study for selecting the most altractive:

~development plan is made for several alternative development plans. . '

21
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Scenarvio I}

Water Resources Development Plan in case that the First Implementation is

delayed to be proceeded. For this plan, the water source of additional S

m'/sec supplied through the West Tarum Canal as the further immediate
measure to be substittited before completion of the First Implementation.

The water resources development plan for Scenario 1T afier the First
Implementation is formulated, based on the most altractive development &
plan optimized in Scenario I, in consideration of the integrated sufticiency of

water supply to the eastern and western areas and future treatment facilitics

plan. :

4.5 "Future Water Dchia:;d

The municipal and industrial (M&1) water demand and agricultural water requirement in

~ the north Banten and Jabolabek areas were projected by the JWRMS. The Study on

Ciujung-Cidurian Integrated Water Resources imade the review of the said forecast and
~ judged that the estimation procedures on the basis of the economic data including the latest

. 1990 census, which have been accumulatcd and updated since BTA- 155 Study, was

- reasonable

' Wlule the dcmand prOJectlon for the DKI1 Jakarta was made based on the accumulated and
updated data and information in accordance with the Terms of Reference as mentioned in
the Main Report, Paragraph 3.5, separately froni those projected by the JWRMS.

in such background, thc newly pmJected deimand for the DKI Jakarta area by the Study and
the projected demand for the Tangerang and Serang areas under Strategy G-5 by the
JWRMS were apphed to the water demand- supply balance analysw

The yearly water demand in the Jabotabek area is given in 'labie 4 22 and the water
demand for each targct year is as foElows is as follows :

Demand Aren 19955505 2005 2010 2013 2019

DK Jakarta 1389 1747 2242 31.68 43,58 49.26
Bekasi _2n 3.26 442 119 10,58 1333
Bogor N 0.74 1.26 2.00 . 281 ©3.87 4.50
Bogor SE 126 211 3.37 5.79 789 958
Bogor WS/8-W 0.53 0.63 . 0.84 47 0 211 233
- _Tangerang 358 505 768 1031 175 1242
Serang 347 463 726 958 1284 14.53 .
“Total withowt 1| T - N -8
Bogor 2400 - 3168 43799 62.19 82.62 94.04 - '

22
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4.6 Study on Scenario [

4.6.1 Sclection of Alternative Water Resources Development Plans

" The following basic assumption and conditions were applied to select alternative water

resources development plans

I To satisfy continuos sufliciency of water supply capacuy 1o mccl water
demand for DKI Jakarta for whole period
i) To satisfy sufficiency of water supply capacity to meet water demand for -
~ DKI Jakarta in Target Year (2019}
i)y - Inventory of the cxistmg water sources and dcve!opment plans of water
N - sources and conveyance systems as referred to in Section (2). '
V) The upgrading of  West Tarum Canal, in quantity aspect, to prowdc 5
_ “m’fsec is put into operation at the beglmung of 2002.
V) The Karian Dam/Reservoir Scheme and Conveyance 2 Scheme was assumcd '
-to be commissioned in 2006 as mentioned in Section (3)..

vi) . No alternative having full water supply from the water éomces in the =~

‘Clujung and Cidurian river basins 1o the DKI Jakarta without Conveyance 2
was considered, since there is no availability of other sources than said the
water sources to meet water demand for the Tangerang and Serang area and
_=accord1ngly, the said alternative is: not practical to be selected for plan

formulation of the water resources development plan.

Based on the said assumption and conditions; the following five (5) alternative ‘water
resources developrient plans was sclécted for Scenario I and their supply ﬂowcharts are

shown in Flg 4.2:

-A]ternalwe A Independent Supp rx_system -1

For DKI Jai(arta Area - Conue}a:zce 2
- For Scrang-Tangerang Lo Karian Dam & Tanjung Dam

Alternative B & C . I:idependent Supply Systems - II & I

- For DKI Jakarta B Conveyance 2 & Karian Dam
.-I‘H‘Sl' lmplemenfanon- B Conveyance 2
o ' o - . C : Karian Dam
" ‘For Serang-Tangcrang _ : Pasir Kops Dam, Tanjung Dam
: : . ‘ - & Cilawamg Dam )

Alternatives D & E Integrated Supply Systems ;_I &I

' For DKI Jukarta ' : Conveyance 2
- Karian Dam : _
{Integrated with Tangerang Serang)
Tanjung Dam
- (Integrated with Fangerang)
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- First Implementaiion - = D :  Conveyance 2
. ' E : Karian Dam
For Serang : Karian Dam & Pasir Kopo Dam

4.6.2 Water Demand-Supply Balance Analysis

The water demand and supply balance analysis was made for five alternative plans as listed
in Sub-paragraph 4.6.1, based on the projected water demand as summarized in Paragraph
4.5." The details of the analysis are shown in Tables 4.7 to 4.21 and illustrated in Figs. 4.11
to 4.15. The following are the summary of the water demand-supply balance analysis for
- the DKI Jakarta : o ' S

= Alternative A -

- ltem ] 1995 2000 2005 2010 2015 2019
- (1) Supply Capacity - 16,10 18.90 -23.90 © 4040 49.40 49,40
. (2} Demand 1189 1747 22.42 311.68 43.58 4026
. {5) Balance ' 2.21 143 [48 872 582 S 0.14

{Reservation)

'~Ai!ehm!iveB— : _ . . I S
© Item 1995 T 2000 2005 2010 2015 - 2019

(1) Supply Capacity 1610 1890 2390 4450 7 47.80 57.30

(2 Demand 1'13.89 1747 2242 31.68 43.58 4926
{5} Balance o2 143 148 12.82 4,22 C 804
- (Reservalion) ST o C R :

- Alternative c
Item 1995 - 2800 (2005 - 2010 2015 . 2019

(1) Supply Capacity - 1610 . 1890 - 23.90 41.80 47.60 57.30
(2) Demand 1389 . 1247 2242 0 3168 4358 49.26.
(5) Balance S22t 143 148 10.12 402 . 804
(Reservation) o ; I ﬁ ‘ '
- Alternative D - , : .
ftem - 1995 2000 2005 2010 2015 2019
{1) Supply Capacity 1610 . 1890 23.90 34.00 4420 - 51.50°
{2) Damand Y389 1747 2242 3168 © 4358 - 49.26
{5) Balance 221 143 1.48 232 T0.62 - 224
(Reservation) ' R .
~Alternative E = - = : _ : "
. ~ Ttem - © 1995 T 2000 2005 - 2010 2015 2019
(1) Supply Capacity. - 16.10 1890 - 2390 3600 - 44,80 5150 -
{2) Demand 1389 17.47 :22.42 31.68 43.58 49.26

(5) Balance - R 3 3 | 143 0 148 4,32 1.22 224
{Réservation) ‘ .
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4.6.3 Implementation Schedule of Water Source and Com;cyancc System Schemes

The water demand-supply balance analysis resulted the implementation schedule of water
sources and conveyance system schemes for the respec!we alternatives in Tables 4.1 10 4.6
~and Figs. 4.3 to 4.7. The following are the commissioning schedule of the water sources

25

~ and conveyance system schemes for the respective alternative development plans :

4 Ir_cit_ram'e Aﬁ_
' For DKI }akana ~Conveyance 2, Phase I 20060
- Conveyance 2, Phase II - 2010
~ Conveydnce 2, Phase I 12014
'For Tangerang-Serang Karian Dam : _ 2006‘ _
: Tanjung Dam 2010
- Alternative B :
For DKI Jakarta | Conveyance 2, Phascl 2006
: = ~KarianDam | - 2010
- Conveyaitce 2, Phase Il 2018
For Téngefang-Serang Tanjung dam 2006
o . Pasir Kopo - 2010
" Cilawang Dam 2015
::lﬁezuqﬂ_%_e_(_?_
For DKI Jakarta - Karian Dam 2006
- Conveyance 2, Phase | 2015
+ Conveyance 2, Phase 1 2018
For Tangerang-Serang, | Tanjung Dam 2010
. ' * Pasir Kopo Dam 2014
Cilawang dam 2018
Alternative ) ;
- For DKI Jakarta: ~ Conveyance 2, Phase I - - 2006
~ Karian Dam o 2010
- (Integrated with Tangerang- Serang) :
(,onveyance2 Phase i - 2011
" Tanjung Dam 2016
(Integrated with Tangerang)
" For Tangerahg-Serang ' Pasir Kopo Dam - 2011
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Alternative I :

For DKI Jakarta : Karian Dam : 2006
(Integrated with Tangeran-Serang)
Conveyance 2, Phase | : 2009
Conveyance 2, Phase Il - © 2012

- Tanjung Dam : 2016
(Integratcd with Tangerang) ' ' o

¢ For Serang _ " Pasir Kopo Dam : ':_ © 2010
464 Finéncial Analysis

The financial analysus n the cvaluahon of the respective altemahve deveiopment plans was
- made by demonstrating -the estimate of total investment, total present worth of annual
disbursement of project/scheme costs in 1996 and capitalized annual project/scheme cost in
- 2001, when the Upgraded West Tarum Canal as the first implementation scheme is
; completed and commissioned, - The following are the assumption, condlilons and criteria
' for lhe fmanclal analysis and evaluallon P

(1) KThe prqech’scheme (constructlon) costs and their annual d!sbursements were. _
' oblamed by the following sources : - ;

1) . Upgraded West Tararm Canal Newly and roughly estimated
2) Conveyance 2 i -7 Obtained from Drafl Pre-F/S Report
' ' : ~ {Thames Water International)
- & Report on Cibeet Irrigation, Flood
~ Contro! and Water Supp]y Study '
- (NEDECO, 1982) ‘
3) Dams and Conveyance Schemes in CmJung -Cidurian River Basin
: Obtained from Study Report on Ciujung .
- -Cidurian Integrated Water Resources
_in Indonesia (JICA, 1995)

The details of the projectsfscheme costs are shown in Tables'4.27 and 4.28,

(2)  Thetotal investment cost was simply calculated as the sum of pro;ecl/scheme costs

and the total present worth of annual disbursement of pIOJchscheme cos!s in 1995 '

: (TPW) was obtained by the followmg equanon
(TPW) - SUM (AD x PWF)

where, -

- TPW =T otat present worth of annua d1sbursement in 1995
“AD " = Annual disbursement -
PWF = Present worlh factor
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The calculation of the total investment ‘and total present worth of annual
“disbursement arc given in Tables 4.24 t0426 o .

(3)  The capitatized annual project/scheme cost in 2001 (CAC) was obtamed by the
. following equation :

 (CAC) = (CRF) x SUM(AD/PWF) / (PWF for 6 years)

where
- CAC = Capilalized annual pro;ectfscheme cosl in 2001
CR[* = Capitalized recovery factor for disbursement years :
“The calculation of the capitalized annual pro;ectfschcmc cosls undcr the respectwe
- alterniatives are shown in Tables Table 4. 24 t0 4.26. : -

- (4) - Itis evaluated that less amount of the tolai present worth of annual disbursement
' . and capitalized cost mdtcatcs more attractwc “and favorable to implement

development.

The results of lhe financial analysis are summarized as follows :

"ALTERNATIVE A . B “C : 1)'. CE

" Total Investment (USS 105 7 1230100 2,279.60 -2279.60 2,117.80  2,117.80
" Total Present Worth (US$ 10°) 7912 0 -861.38 675.49 < 643.56  634.80
- Ranking - ' L ~5- “3. ele o -2-
“Agithmetic A\cragc Disbursemenl © 14381 0 11998 11998 . 12458 - 12458
' (US$ 10% 2 L ' =
: Capu!ahz:d Annual Cost (US$ 10% 14805 15077 11823 117.46  119.5)

Rankmg- : R . Y P R I
4 6.5 Comprehcnswe Evalu.*ation

"~ The: comprehensive evaluation of aItematwc ‘water - resources development plans in

" consideration with the future water supply conditions to the Tangerang-Serang area aims {o

- formulate the most attractive and favorable development plan. The evaluation applicd
© scoring criteria for the following evalualion items (Full score : 100) :

i) Continuos sufficiency of water supply capacuy to meet water demand for
‘Tangefang-Serang area for whole period (Full score : 13)

i) ¢ Sufficiency of water supply capaolty to meel water demand for. Tangerang-
- Serang area (Full score : 15) :
“jil) ¢ Integrated water supply system for DKl Jakarta area and Tangerang-Serang
_ - area or independent water supply systems (10)
-iv) Total present worth of annual disbucsement of pro;ecl/scheme costs in- 1995
(Full score : 40) :
v) Capitalized annual cost {Full score ; 20)

The evaluation results are summarized as follows :-

27



Annex-36- 18

ALTERNATIVE A ‘B C D E
(1 15 15 0 0 T 15
Sufficient Insufficient | Insufficient Partially Sufficient
| - insuflicient
2 15 15 8 8 15 15
Sufficient. | Insufficient | Insufficient Suflicient Suflicient
3y 10 0 0 0 10 1w
Indepcndent - lndcpcndent: “Independent | Integrated Integrated
: " System __System System System System
TSR 20 15 30 40 T35
-Ranking - | -q- 5. -3- -1- o -2-
€5} 20 5 5 15 20 © 15
- Ranking - -4 -5- -2- -1- -3
 Compichensive e
Evalualion . ' ‘ - ;
Score | 755 28 S X A 85 90
Ranking 3 ' 5 4 : 2 -1

The comprehensive evaluation resulted that the’ Altcrnatwc E obtained the highest score
“out of thc ﬂ\.e (5) selected allernauves

: 4.6.6 _ _Final_ Sel'ec(ion of Prpposéd Waier RcsOu?‘ées Development Plan for Scenario I

As stated in the pfeCed_ihg Sub-section 4), the results of the comprehensive cvaluation

under the scoring. criteria indicated that the Alternative E was formulated to be the most

- attractive development plan. It is further noted that the total score for the Alternative E is

slightly higher than that of the Alternative D, while the financial aspect for the Alternative
D is slightly more favorable than that for the Alterniative E.: Such evaluation results might
give: the selection of the -proposed development plan to either the Alternative D or
Aliernative E. - However, the Alternative E was  finally selected as the proposed
“development plan’ dué to the followmg considerations and aspects in adclmon to the
comprehensive evaluation under the scoring cntcna

a Present Status of Smdy Level for hnpfemen!anon of Karian Dmn/Karmn -Serpong
' Water Conveyance System (hercinafler called as "Karmn Scheme”) and
Comveyance 2 Scheme -

It is firstly noted that the Karian Scheme has been proposed as the first
implementation in the Alternative E, while the Conveyance 2 Scheme has been
taken up the first nnplemcntatlon in the A]lernaiwe D. : :

 The prese'nt' status of the study level for lhe Karian Scherie; on which the study in
- Feasibility level was completed under the JICA's finaricing in February 1995; is

" more advanced than that for the Conveyance 2 Scheme, on which only the
‘prefiminary study had been completed in 1984. The Study Report on Ciujung-

* Cidurian Integrated Water Resources Development recommended the stagewise

' deve!opment of the danvreservoir schemes, in which the Karian Scheme has been
~given the first priority to implement. While, no further report for promoting
implementation of the Conveyance 2 Scheme has been completed up to date since
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the preparation of the said preliminary report, though it has been informally

. informed that a private enterprise is preparing a report on this schenie for financing

arrangement.  Such status indicates that the Karian Scheme might be given hlgher
priority for the first implententation than the Conveyance 2 Scheme. :

Financial Aspect

As the construction cost of the Conveyance 2 Scheme was roughly estimated based
‘on the rough design and work quantities in the Study, the said cost estimate level is

lower than that ofd the Karian Scheme, for which the cost estimate was made based

.- on more detailed design and work ‘quantities in the Said Study report (JICA). The
- financial aspects based on such cost conditions might not substantially control the

selection of the proposed development plan, but it ‘could be used as a indicator in .

~the comprehensive evaluation. It is noted that the financial indicators for the
- Alternative E with the Karian Scheme consisting of the total present worlh and

capitalized annual cost is only 2 percent higher than that of the Alternative D with
the Conveyance 2 Scheme. The said- consideration might give almost same
condmon lo select the ﬁrst nmplementalmon : -

'Inlegm{ed Conszdemnon with Suﬂ“ iciency of Water Suppb; Capacny Jfor

Tanger ang/Semng Area

" The sefection of the Alternativé D will resull insufliciency of the water supply

capacity for the Tangerang area till 2009, when the Karian Scheme as the second
implementation is to be completed, unless other source is developed separately from

. the Conveyance 2 Scheme as the first implementation in the Allernativé D. It is

noted lhat ‘development of only groundwalter abstraclion is conceivable as other
source.. While, insuflicient water supply capacity for the Tangerang area in the
Mternallvc’ E will continue till 2005, when the Karian Scheme as the first
implementation in’ the Alternative E is to be' completed as the shortest
implementation time spah which means to be the advanced development with four
{4) years compared with the Alternative D. - This condition’ might have more
advantageous consideration to select the Allermative E- as the proposed

. development plan than that of the Alternative D. The said advantage was

considered as the item (1) in the comprehenswe evaluauon as shown in the above

_swnmary table

j Under the results of the comprchenswe evaluation with the | scoring cnlerla and thc
~ considerations as above-mentioned, it is concluded that the Alternative E has been

proposed as the prospeciive water resources developmept plan to meet the future
water dentand not for the DKI Jakarta area but also for the Tangerang/Serang area.

The Alternative Development Plan E consists of the implementation of- the following’
conslruction series :
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For DKl Jakarta :
Karian Dam
(Integrated with Tangerang/Serang)
Conveyance 2, Phase I
Comveyance 2, Phase I]

Tanjung Dam :
(Integrated with Tangerang)

For Serhng : Pasir Kopo
)| Proposed Water Resources Development Plan for Scenario 1

The following are the proposed phasing development plan of the water resources (o meet |
increasing water demand for the DKI Jakarta - ; ' '

 Phase 1 L Upgraded West Tarum Canal’
: ' (Citarum river)
to be completed in 2007

- Phase 11 o Karian Dam & Karian-Serpong Conveyance System
R - {Civjung river) : o
: _ R . to be completed in 2005
" Phase II1 : Conveyance 2, Phase I o

- (Jatilubur Dam, Citarum river)
_ ' to be completed in 2008
. Phase 1V : - Conveyance 2, Phase 11 o
A (Jatiluhur Dam, Citarum river) .
o  fobe completedin 2011
Phase V.~ : - Tanjung Dain & Karian-Serpong Conveyance System
: - (Cidurianriver) . - :
to be completed in 2015

FPhase  Development (Tnmediate Measure)

The phase I development as an immediate nmeasure is to upgrade the existing West Tarum
Canal for increasing the supply capacity from 21.1 m*sec 10 26.1 n’/sec, out of which 21.1
n¥'/sec is allocated to supply for M&T water demand for the DKI Jakarta. The upgrading
consists of dredging and excavation inside the canal, of which both right and lelt side faces -
are reinforced by sheet piles, to expand flow capacity. A

Phase Il Development

. The c'ompbn:enfs of the phase Il development are ;-
o1y ; _Kari'an multipurpose dam scheme in Ciujung river,

2) KSCS1 between Karian Dam and Ireatment plants for Tangerang arca with
‘maximum capacity of 14.6 m*/sec including intake structure and Ciuyah
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~ tunnel with length of 1.2 km and concrete lype waterway with length of
: 36.5 km,

3} KSCS HI between treatment plants for Tangerang area and treatment plants
for DKI Jakarta with maximum capacity of 14.9 m¥/scc including pumping _
station and PC pipe and steel type waterway with length of 11.9 km, and

4) River improvement work for middle reach of Ciujung river between
Pamayaran weir and Rangkasbuung

Phase HI Deveiopmem

The phase Il development is to conslmct the Conveyancc 2 - Phase I consisting of mlakc o
structure at the Jutiluhur Reservoir for ‘Phases I and II having maximum capacity of 20

3/sec concrcte lined. open -canal for phases I and 11, ‘concrete piped’ non-pressure
waterway for Phase I with maximum capacity of 10 m*/sec ahd appurlenant structures such
as intake and outlet basins including pumping equipment and steel pipes for crossing the

“rivers, drop structures, emergency spillway, bridges, etc. The total walerway length was
- assumed 16 be 75 km, : o ' ': L o

Pfaase I Dever’opment

"The phase A development is lo conslruct the Conveyance 2 - Phase 1I composmg an

additional concrete piped non-pressure waterway having’ length of 30 km 1o provide the
maxinum supply capacuy of 10m Yfsec and appunenanl structures.

Phase VDet elopmeni

* The pha_se_VI dcyclopm_ent consists of the Tanjung Dam in the Cidurian river, Tanjung

Canal between the Tanjung Dam and KSCS 1T with length of 4.3 km and KSCS I between

-~ destination of T anjung Canal and treatment plants for the Tangerang area along the KSCS
-1, having maximum capacuy of 9. 7 m’/scc

8) '. Umt Raw Water Cost

' '1he unit raw water cost was estimated for the proposed deve!opment plan under the

following assumption and condnuons for reference :

_ i)'_ | Annual financial cost 1 a) repayment of loan and b) operation and
. maintenance (O&M) cosl ' : '
i) - Payment term :

" a) Annual interest rale : 3 %
'b) Repayment period : 30 years mcludmg 10 -year grace penod

: immedialely afler commissioning of projects/schemes
i} Operation and maintenance cost : 0.5 % of total inv estment cost
iv} Covered area for water demand

a) DKI Jakarta before Karian Dam commissioned in 2006
b) DKI Jakarta and Tangerang from 2006 to 2008 when the conveyance 2
completed _
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¢} DKI Jakarta, Tangerang and North Bogor from 2009 to 2013 when

Karian dam commissioned for Serang

~d) DKI Jakarta, Tangerang, Serang and North Bogor after 2014
v) Unit raw water cost = (Total annual cost)/(Water demand)

The summary of the estimation of unit raw water cost is as follows :

1995 - 2000 2005 “2010 2015 2019 .

Annual Cost . 6,042 7,003 © 8,053 41,317 53,634 104,086
. (US$10%) _ - o
Water Demiand "13.89 1747 22.42 4482 73.08 82.81

(m¥scc) ' ' ‘ ' :
Unil Raw Water _ - - _

o cost o - 30 28 25 64 51 - 87

Rp/n?) '

4.7 . 'Study on Scenario J1

4.7.1 Formulalion of Watér Resources.Development -

The followmg is the phasmg development for Scenario 11, wh:ch was prelnmnanly oblamed
by substituting the further immediate measure havmg S m3lsec of additional capacity to be.
supplied by the West Tarum Canal before commissioning of the Karian DanﬂReservmr-

KACS in the phasing devetopmenl for Scenano 1 proposed in the preceding Section (6) £2)
Phase 1 : Upgraded West Tatum Canal (Phase D
. o (Citarum river) :
Phas¢ 1l :  Upgraded West Tarum Canal (Phase. Il)
. ' (Cltarum River) ‘
Phase 11 : Karian Dam & Karian-Serpong Conveyance System
' ' C (KSCS) '

: _ (Ciujung river)

Phase 1V D Conveyance 2, Phase I
o - (Jatiluhur Dam, Citarum river)

Phase V T Conveyance 2, Phase 11

(Jauluhur Dam, Citarum rwer)

: Tau_umg Dam & anan Serpoug Conveyancc System

(KSCS)
(Cidurian river)

- Na comnnssromng needed before 201 9 -

The prehmmary watcr demand- -supply balance indicates that the Tanjung Dam-KSCS
~ Scheme is not rcquqred_ to be commissioned before the target year 2019. Under such
condition, it was formulated as follows that the Conveyance 2 is implemented in one (1)
- phase in order to be able to put into operation the Tanjung Dam-KSCS before the target
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year 2019, in consideration of the integrated sufhc:ency of water supply to the eastern and
western areas and future treatment plan facilities plan as referred o in Scenario 1.

Phase | : Upgraded West Tarum Canal Phase I
(Citarum river)
Phase 11 : Upgraded West Tarum Canal, Phase Il
' (Citarum River)
Phase 11 ; Karian Dam & Karian-Serpong Conveyance System _
.(Ciujung river) . .
Phase IV - Conveyance 2 ‘
(Fatiluvhur Dam, Citarum river) . o
‘Phase V o Tamung Dam & Karian- Serpong Conveyance System

(Cidurian nver)
4.7.2  Water Demand - Supply Batance Analysis © -
‘The water and supply balance ana[ySis was mad'e'. based on the projected water demand as
- given in Section (6) and the phasmg deveIopment pIan as menltoned in the precedmg Sub-

b secuon nHn.

The fol[owmg are the summary of' the water demand- supply analysss for proposed
development plan as shown in Table 4.31 and as illustrated in Fig. 4.19

@ - ‘llem S 1995_- 2000 : ,2005_ 2010 2015 - 2019
o (1) Supply Capacity . 16.10 . 1890 . 23.90 330 4500 - 5190

~ {2) Demand - D 1389 ‘1747 . 2242 3168 - 43.38 4926

P {5)Balance @ 221 143 148 ©2.62 1.42 244

(Reservation)
Y B 3‘ : Proposed Water Ilesoxircc;s Devclopment Plan for Scenavio 11

The followmg are the proposed phasmg devclopment plan of the water resources to meel
increasing water demand for the DKI Jakarta

Phase ! : - Upgraded West Tarum Canal, Phase I
' ' . (C:tamm river)
o fo be completed in 2001
‘Phase 1 F Upgraded West Tarum Canal, Phase 11
' : - (Citanuni river) .
. S - 1o be compielea' in 2005
& . " Phase Il - ;Kanan Dam&Kanan Serpong Conveyance System
' R - (Civjung river)
S ‘ " 1o be comple!ed in 2008
Phase 1II. Conveyance 2
' ' (Jatiluhur Dam, Citarum nvcr)
to be completed in 2011
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Phase V : Fanjung Dam & Karian-Serpong Conveyance System
: (Cidurian tiver)
to be conpleted in 2015

Phase I -1 Development (luitial immediaie Measure)

~ The phasc I-1 development as the initial immediate measure is 1o upgrade the ex:slmg West
Tarum Canal for increasing the supply capacity from 21.1 m¥/sec to 26.1 m¥/sec, out of
- which 21.1 m* /sec i5 allocated to supply for M&I water demand for the DXI Jakarta. The
upgrading consists of dredging and excavation inside the canal, of which both right and leﬂ
side faces are remforccd by sheet piles, to expand flow capacity.

- P}mse Il Developmenf (Puriher Immediafe Measure)

K The Phase I-1I development as the further munedlate measure is to further upgrade the
ems!mg West Tarum Canal for increasing the supply capacity from 26.1 m*/sec to 31.1
m lsec out of which 26.1 m Ysec is provided for \d&l waler demand for the DKI Jakarla

; Phase Il Development

: The'compdnems of the phaSe 1 'developl}lent are :

1) Karian mulhpurpose dam schéme in ijuno fiver,
2) KSCS I between Karian Dam and treatment plants for Tangerang area wﬂh -
: maximum capacity of 14.6 m’/sec including intake structure and Ciuyah
tunnel with length of 1.2 km and concrcte type waterway with length of
36.5 ki,
3) . KSCS Il between treatment planls for Tangerang area and treatment plants
~ for DKI Jakarta with maximum capacity of 14.9 m’/sec including pumpmg
" station and PC’ pipe and steel type waterway with length of 11.9 km, and’
4) . River improvement work for middle reach of Civjung river belween
Pamayaran weir and Rangkasbitung.

Phase 11 Development

The phase IH development is to conslruct the Conveyance 2 consisting of mtake struclure
at the Jutilvhur Reservoir having maximum capacity of 15 m’/sec, concrete lined open
canal, concrete piped non-pressure waterway and appurlenanl slruciures such as intake and
oullet basins mcludmg pumping equipment. and steel pipes for crossing the rivers, drop
sliuctures, cmcrgency splllway, bLridges; etc. The total walerway length was assumed to be
75 km. .

lese tV¥ Developmeérit

The phase VI developmeni consists of the Tanjung Dam in the Cidunan river, Tanjung
~ . Canal belween the Tanjung Dam and KSCS II wnth length of 4.3 km and KSCS 11 between
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destination of Tanjung Canal and treatment plants for the Tangerang area along thc KSCS
I, having maximum capacity of 9.7 m*sec.

4.7.4  Unit Raw Water Cos't

The unit raw water cost was estimated. for the proposed developmenl plan under the
following assumption and condlllons for reference :

i) : Thc pro_lcct/schemc (conslmcuon) cost is re[‘erred toin Sub section (8) 3).
1) Annual financial cost . &) repayment of loan and b) operal:on and
maintenance (O&M) cost
iy - Payment term: :
© &) Annual interest rate 3%
- b) Repayment period : 30 years including 10- year grace penod
immediately after commissioning of projects/scheme -
vi) ~ ‘Operation and maintenance cost : 0.5 % of total mvcstmenl cost
V) ‘Covered area for water demand
-a)- DKI-Jakaria before Karian Dam commtss:oned in 2009
b) DKI Jakarta aid Tangerang from 2009 to 2001 1 whcn the conveyance 2
- completed
¢} DKI Jakarta, Tangerang and Norlh Bogor from 2012 10 2015 when
Karian dam commissioned for Sérang
- d) DKI Jakarta, Tangerang, Serang and North Bogor after 2016
' vi) ' Umt raw watcr cost = (Total annual cost)/(Waler demand)

The summary of the esumatlon of unit raw water cosl lS as foi!ows

. _ 1995 ‘ 2090‘ 2005 2010 2018 2019
- Annual Cost 6,082 - 7,003 8,053 41,317 :53,634 104,086
L USS 107 L e o T : '
Walcr Dcmand S 1389 1147 - 2242 44.82 73.08. - - 8281

(m 3scc) o : - o

" Unit Raw Water : : ) c -

cost 30 28 25 64 51 87

Rp/m’) .

L 43 B Fina! Selcctibn 'ol"Propoéed Water Resources D'evelopincnt'Plan

4.8.1 Nccessaiy Procedures anid Aclmn priov lo Commencemcnt of Conslructwn
Works for Kanan Dam KSCS Scheme : : :

The xmpoﬂant point to ﬁnally seleot the proposed development plan in this master plan is
whether or nol the Karian Dam-KSCS Scheme as the First Implementation is delayed to
“proceed necessary procedures to be taken and completed prior to conunencement of the |
construction works. For this discussion, immediately necessary aclion is listed up as
follows, referring to the “Chapter 9 Proposed Action Plan” in the Study on Civjung-
Cidurian Integrated Water Resources in Indonesia (February 1995, JICA), Main Report :
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i} Establishment of environmental monitoring and management unit (EMMU),
consisting of environmental unit (EU) and environmental monitoring and
management committee (EMMCC), to successfully execute the resettlement
of local residents in the aftfected area by the proposed scheme.

1) Necessary  procedures for commencement of enviconmental impact
assessment '

According to'the latest information from the concerned agencies including the Steering
Commiltee, the Director General of Water Resources Development, Ministry of Public
Works in close corporation of Director General of Human Settlement and Environmental
- Impact Management Agency has not yet taken necessary action on the said items up to date

- - and it is not sure when these action be taken. The following are the ﬁJrlher procedures and:

- actions :

i} Financial arrangement for consultancy services and construction cost

vi)  Consultancy (engineering) services on definite study and detailed design
‘including preparation of tender documents '

v) . Tender procedures and contracting o

Svi) Environmental impact study and resettlement study :

vii).  Financial arrangement for land acquisition and resettiement cost

vill)  Construction and completion of resettiement area including facilities as lhe
‘nnmmum requirement before comniencement of the constmchon works

in such situation, the Steering Com’millee clarifled in compl_ian@:e with the questionnaire
made by JICA with his letter to the Diréctor General of Human Resettlement dated July 15,
1996 that the Karian Project is expected to be compleled at the end of :Year 2008,

assummg the required penods for the concerned procedures and actions as shown in Fig.
4 22 : :

4.8.2 TFuture View and Consideration on Implemeniation of Further Upgrading

The further upgrading of the West Tarum Canal would easier proceed action on Items vi)
~to viii) compared with the Karian Dam-KSCS Scheme, since. it may have much less
difficulty on tand acquisition and resettlement by utilizing the existing facilitics and land in

maximum. It might be said that the further upgrading of the West-Tarum Canal has more

advantage than that of Karian Scheme only in this light. While, in technical aspect, it has

miany items to be studied for practical lmplementatwn which may result longer period:

because only availability of water of S m*/sec is committed and actual study is not made in
 this study.  In this connection, it is emphas;zed to avoid misunderstanding that the reason of

adopting the Karian Scheme as the First Implementation mstead of the further upgradmg of

: the Wesl Tamm Canal is mentmncd as follows

iy The‘ feasibility sludy on the Karian Scheme with formalization of its report
- makes sure to proceed easier procedure for implementation and it will save

-fime for its procedures. While, implementation of the further upgrading of
the Wesl Tarum Canal has never been recommmended by any previous report
and its study levet is quite low.
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i1) Earlier implementation of the Karian' Scheme’ has been repeatedly
emphasized by the formal reports since 1980°s in integrated development
consideration wilh suﬂmlency of water supply to the DKI Jakarta and -
Tangerang-Serang area in the western region.

4.8.3 Se!ecﬁou of Scenario

Although a critical point to finally select proposed water resources development plan
between Scenarios I and 1 is rot clearly found as far as the said two considerations 1) and

- 2), it is provisionally concluded to proceed a feasibility sludy for the immediate project that

the water resources development plan in Scenario 11 be recommended in this master plan

- due to the following consideration :

i) - ‘As the starting date of procedures for environmental impact assessment for
* the Karian Dam-KSCS' Scheme is not sure, the required ‘period up lo

- commencement of the construction works is unforseenable. In addition,

' required -period for procedures and actions for environmental ‘impact

* assessment and resettlement is not clear, since no formal schedule on these
procedures and actions is-not yet established by the concerned agency due

to non-establishment of the env:ronmemal momtormg and management unit

- (EMMU). -

i) It is confirmed that the funher upgrading of the Wcsl Tarum Canal having
- an additional 5 m’*/sec supply capacity has been committed by the Stecring -
Committee held on May 24, 1996. In such fact, it is understood that.
necessary procedures and actions 1o proceed the above immediate nieasure

. prior to the implementation of the Karian Scheme has been committed to be

: ttmely taken by thc concemed govemmenlal agencies.

- 4.8.4 Proposed Wate: Resources Dcvclopment Pian

The fol!owmc- are Ihe proposcd develc»pment plan for the watér rcsources {inally selected in
 this master plan study :

Phase 1 : Upgraded West Tarum Canal, Phase |
(Citarum river)
_ : fo be completed in 2001
Phase I co Upgraded West Tarum Canal Phase Il
- {Citaruin nver)
LI ' (0 be complefed in 2005
- Phase {I ¢ Karian Dam&Kanan—Serpong Conveyance System
SR - (Cm;ung nver)
o B . o be comp!eled in 2008
' Phase 1T --Conveyance2 R
o - (Jatiluhur Dam, Citarum rwer)
to be comp!e!ea’ in 201 i
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Phase V. : Tanjung Dam & Karian-Serpong Conveyance System
' {Cidurian river)
10 be completed in 2015

38



Annex-36. 29

COAPTER V

- FUTURE GROUNDWATER ABSTRACTION AND MANAGEMENT

5.1 Permissive Yield for Fulure Water Demand

~The groundwater study has been 1hade in several reports since 1970°s. The following .
are the previous reports reviewed for this study purpose on the establishment of criteria
on possible amount of groundwater for future water requ:rcmem in and around the DKI
Jakarta : :

(m Jakarla Waler Supply Development Pro;ecl Master Plan Report Groundwater _
" Resources in Jakaria, July 1984”
‘Japan International Cooperation Agency (JICA)
: i Mjmslry of Public Works, Cipta Karya =~
- (2) - “Jakarta Water Supply Development Project, Masler Plan chorl Groundwater
- Condition in Jakarta City, March 1985”
-~ IICA, Mmis(ry of Public Works, Cipta Karya
(3) . “Jakarta Groundwater Study (1983-1985), Final Report, July 1986”
S Mlmstry of Mining and Energy, Directorate of Environmental Geology
{4) - “Cisadane  River  Basin Development Final F_easablllty Study chort -
.+ Groundwater, September 1987” '
g, ' ' M;mstry of Public Works, Diréctorate Generai of Water Resources Development
' (5)  “Jabotabek Watér Resources Management Study (JWRMS), Final Report -
- Groundwater Resources,” ' Groundwater Models, ' Groundwater Salinity,
Groundwates Salinity, Groundwater Pollution, Land subsidence, Groundwater
Management Analysis, Groundwater Management Méasures and Groundwatcr
Tarift, Fcbmary 1994” '

It is. noted according to the review results that the said reports have studied and
mentioned the: potentiality of groundwater in the Jabotabek ared, but only the Final
Feasibility Study Report on the Cisadane River Basin Development has studied and
presented the prowsmnally recommendable amount- of groundwater abslraction for
future waler requirement in Jabotabek area in accordance with the appropnate criteria in
consideration of the physical, economic and environmental aspects. The Master Plan
Repoit - Groundwater - Resources in Jakarta as referred to in the. above list
recommended the sustainable yield of groundwater, but no other factors than the
_ recharge were considered for its evaluation. It is noted that the TWRMS has also
B studied the sustainable yield of groundwater, but the evaluation results  have not
o presented any recomimendation on the sustainable yleld of groundwater Thercfore the
said evaluation results were used only for reference in this sludy

In addition to the above-mentioned mformahon it is noted lhal it is very difficult to
estimate possible amount of groundwater abstraction for future water requirement in _
and around the DKI Jakarta area, because of the limited information and data on

hydrogeology.
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~ Under suich situation, it was proposed that information, data and analysis in the Final .

Feastbility Study Report on the Cisadane River Basin Development (herein after called
as the F/S Report on CRBDP) were applied to the establishment of assumption,
~ conditions and criteria to estimate provisionally recommendable amount of groundwater
for future water demand in and around the DKI Jakarta area.

‘(1) Concept of Permissive Yield (Safe Yield)

The provisionally recommendable amount of groundwater for future water demand in
- the DKI Jakarta served area in the Study was defined as “Permissive Yield (Safe

~ Yield)”, which can be abstracted without producmg an undesired result, based on the

‘ “Sustamable Dcvelopment Concept

Some a‘ulhoriiics had suggested in 1970’s that safe yie]d' be defined as the annual

~ . abstraction of water which does not exceed the average annual groundwater recharge.

* However, it was pointed out 1o the said concept by thie international authorities that the
safe yield should be determined based on the interrelationship belween groundwater
- flow and surface in harmony with physical, economic and environmental aspects to

' "\ continue the future maintainable use of groundwater under “Sustainable Development

Concept”. Therefore, the safe yield would be an amount of water deducling certain

amount from recharge, which would be obtained under the conceivable factors in

physical, economic and environmental aspects, or it would be the Jimited ‘amount of
- groundiwater abstracuon to be controlled by priority aspect/aspects but not by recharge

(2) - Tactors covering Safe chld

The F/S Report on CRBDP dg:scribed that determination of safe yield of groundwater

" basin requires identification of undesired results which may occur if actual amount of
groundwater abstraction exceeds safe yield. The followmg five (5) factors was generaily

considered for the evaluauon of safe yleld ' : -

. a) Lconomlcs consudcrauon of abstracllon from the basin
- b) - Quality of groundwater :
c) Water rights in and around the basin

d)  Land subsidence

Economfc - C o:rSidem!fon ,

‘Econom:o cons:deranons may govern safe yield in basm whcre the cost of groundwater :
- becomes excessive. If the investment in developing a supply is lost by ‘abandonment in

favor of other more économical supplies, damage will result. * Excessive pumping costs

are usually assocraled -with  lowered groundwater levels, which may necessitate

- deepening of wells, lowering of pump bowls, installing larger pumping equnpmenl and
- higher puimping costs.

40



Annex-36 - 31

Quality

Actual amount of groundwater abstraction will exceed safc yzeld if draft on a produce a
groundwater with inferior quality. In Jakarta case, pumping in the coastal aquifer
induces sea water into the basin and lowered levels could lead to pumping of underlying

~ saline water.

| Warer er Righis

Water nghls for- groundwater use are not yet . estabhshed in Indone«:;a allhough a

“provincial regulation was enacted in 1977 in West Java, - This regulation does not
restrict groundwater abstraction i in the basm = ' ‘

- Land Subsidence

In addmon to the said three (3) factors, land subsxdence has been conssdered recenl!y for
safe yield sludy Land subs:dcnce is one of the most |mpoﬂant undesired results arising .

- from ovcrdraﬂ
3 Zonihg 6(‘ Groundwatei' Basin
: The Jakarta Groundwater basm havmg an area of 2,730 kin® was dlwded into three (3)

- zones con51der1ng both hydrology and presem abstraction conditions of groundwater, as _
“shown in Fig. 5.1. : :

Zo;.'e A_

Zonc A consists of alluvial deposit and covers the dense groundwater abstraction area,

‘particular in Jakarta and Tangerang. The phreat aquifer and two artesian aquifers -
~constitute the major groundwater reservoirs in this zone. A substantial decline of head
in both phreatic and confined aquifers has already happened and sea water has intruded

Since these undesirable results have already appeared, quality and subsidence factors for
safe yield have to be seriously evaluated.

Zone B .'

~Zone B is located in southern terrace of DKI Jakarta. Hydrogeoiog:c conditions are

_ bas:cally the samie as in Zone A; but the uppermost phreatic aquifer is composed of

~ delluvial volcanic deposﬂs Drop of head of the aquifer is slightly less compared to .
- Zone A. The said drop was caused by the increase of groundwater abstraction in Zones

A'and B themselves. Water in Zone B is considered not to be polluled in the phreatic
aquifer. The area in Zone B is drained by many north-flowing rivérs which form the
terrace and U-shaped valleys. It is presumed that very ‘soft alluvial sediment is ‘presented
along these valleys. Land subsidence may take place if groundwater levels decline near
these areas. -
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Lone C

Zone C is a large terrace which occupies about 60 percent of Jakarta groundwater basin.
The present knowledge of hydrogeology of Zone C is still rudimentary. Zone C is in
virtually virgin condition from a groundwater development view. The aquifer system in
Zone C includes sand layers correlative with the Quaternary deposit and a groundwater

sub-basin in Depok -Bogor area: Although hydrogeology and aquifer characteristics are

- not known yet in detail, it is undemable that there 1s a great potential for groundwater
~ development.

B 4 'Evaluétioh Result of Safe chld'

' The evaluation of ‘safe yield was' made in lhe F/S Reporl on CRBD (Vol
- Groundwater, Chapter 8), based on’the results of the simulation models of confi ned

aquifer system (Chapter 7) and'the considerations. It is noted that although the :

~assumptions and conditions used for the said simulation models should be updated under
- the present situation and conditions in prmcsple the said assumptions and conditions
~wefe assumed to be maintained up 1o date, since no comprehensive mvesugat:on and
“study on this purpose have been conducted by any study team up to date since the F/S
Report stage of CRBD. The results of the evaluation for the DKI Jakarla area and ils.

- ‘;urroundmg area are sunmlanzed below : '

Zone A . Present Recharge ' '.fSafe Yield'_u'ﬁ
R ' 'y ST : (nffsec) :
A 225 S 20 o7
(Alluvial Plain) ' _ o
B 341 e .69 24
(Terrace) - S A
c Y N Y- S
_(Terrace) L ' ' o |
Total 644 - 6.8 10.5(47.4)  3.6Q143)

() : Value forJabotabekr

: It is informed for re{‘erence that the Jakarta Water Supply Developmenl Proyect Master =
Plan Report - -Groundwater Resources in Jakarta, July 1984 (JICA), has defined the
sustainable yield (safe yxdd) of groundwater which does not exceed the annual recharge .~ .
in the area, should not allow intrusion of saline water and/or should not make to drop -

piezomelric level to cause fand subsidence.” However, the said Report concluded that
the sustainable yield (safe yleld) was assumed to be equal to the recharge amount

(potential yield) 1o be 7.3 m*/sec without any consideration of the said latter two )
factors. The Final Master Plan Report adopted the said sustainable yield for water

demand- supply balance analys:s
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In addition, it is mentioned for reference that the JWRMS has studied the sustainable
yield of groundwater applying the criteria which was based on the objectives consisting
of 1} use of groundwater to maximum extent for satisfying M&I water demand, 2)
acceptable environmental impacls of groundwater abstraction, 3) sustainability - of
groundwater resources, 4) acceptable public health risk related to groundwater
pollution, 5) lowest possible production cost of groundwater and &) lowest possible
groundwater rescucs management effort.” Further, the JWRMS applied the groundwater

' management variants as listed below under the Scenanos A, B and C to the sald cntc“a .

Code 0 : ~ Continuation of present groundwater management

Codel _ : - Improved groundwater management ‘
- Code2 - ~-Strongly improved groundwater management

_ As above-mentioned, it is commented that the evaluation results has not presented any

recommendation on amount of the sustainable yield of groundwater. The following ate -
the sustainable yield under groundwater use to maximum extent for satisfying M&I

* water denand out of the said six (6). factors, and groundwater demand in 2025, which
. might be the restrained amount of groundwater abstraction against the potenlla! amount,
+ for reference : :

. Scenario To’lal‘Sus{ainable- ~ Sustainable Water Demand

- Yield, 1995-2025  Yield(mY) in 2025 (m*/scc)
ey o L '

A 17.0 | 257 1T
B 178 . So269 19.1. -
C 1.9 - 180 _ 10.1
- Rechage (n'/sec) P 204 _ _ 20.4

e » | (10.94)

('10.94) © Estimated Amount of Gr('i_undwalcr Absiractidn in 1990

In the above table," the detailed estimation of the total fecharge and amount of
groundwater abstraction in 1990 was made, using the valies which ware oblained from
the JWRMS_ - It is noted that the said values estimated in the JWRMS show higher

" values than those under F/S Report of CRBD. Further, it is commented that the

sustainable yxeld especially for Scénarios A and B, would not be reliable because of

- higher values than the estmmiad recharge.

In the above mentloned light, it was provisionally reéommébded that the values of the
rechafge amount in the basin and sustainable {(permissive or safe) yield of groundwater
in and around the DKI Jakaita area recommended by the HS Report on the CRBD were

' adopted for-the water resonrces study. It is noted that the recommended permissive
- yield (3.6 m3/sec) would be conservalive in the fulure ~reservation of surface water -

resources, compared to those in the previous Master Plan Study (7.7 m’/sec) and the
RRMS (17 710 10.1 m!lsec) : .
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‘The recharge and permissive yield for the DKI Jakarta area and its surrounding area
were estimated for the respective Kecamatans which were divided in the Demand
‘Projection.” The said two (2) values were calculated by multiplying the service area by
~ the following vnil values :

s - e SOV AU L R AN miy AAas AR e

Zone Arca  Recharge Unit Permissive Unit
' Recharge Yield - Permissive
Yield -
*(km? ) (m /scc) ~ (lit fsec/km’ Y (m3/sec) ‘ (lit.lseclkmz)___
A 225 20 © 8.8888 0.7 A
- S {0.08883) A - (0.03111)
B 341 - 69 202346 24 70381
- o o (0.20235) (0.07038)
C 78 16 205128 05 . . 64103
) - {0.20513) .(0.06410)

Total 644 10.5 L 36
() ¢ lit/secMa |
52 Targé!’ Year'ié be .reducc'd to Pcrmissive Yicld

The ummg of deduction of groundwater abstraction Iargely depends on the comp[cuon '
of new and extended piped water supply networks in the unserved piped water areas.
While, in environmental aspect, especially-for Zone A, a target year.to réduced to the -
permissive yield should be urgently established in order t¢ avoid accumulation of further
unfavorable condition as mentioned in Chapter Il The establishment of the targel year
would present a guideling: for timing to complete the said new piped water supply
networks. In such light, the fo]lowmg target years were prowsxonally established for the
demand forecast :

Zone A

(V) Further development of groundwater is stopped immediately and the
present conditions of groundwater abstraction is maintained up to 2004,
which means fo transfer r enmining potential requirehient exceeding the

- present supply capacity @ It is noted that the said maintenance wxil
restrain further subsidence in the area as the most 1mp0rtant and pnonly
factor in this zone according to the study ‘results in the JWRMS,

5 Paragraph 8.6, : In ‘addition, it will take some time till completion of new -

- and/or extended water supply networks in the unserved plped water areas
where the groundwatér abstractions are bemg made, since no immediate
implementation’ plan is established at present. The time span till the
completion of the said new and/or networks was assumed to 10 years
from 1995.
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(2)  In 2005, the present amount of groundwater absiraction is reduced to
the perinissive yield and thereafter abstraction is inaintained under the
conditions of the permissive vield : 1t was assumed that new and/or
extended piped water supply networks in the unserved piped water area
would b¢ expected to be completed up to 2005 to shift the water demand
from groundwater supply to piped water supply '

RS - Zones Band C

(1) Groundwater potential requirement is met by the groundwater fo be -
: .sv.-pphed by the existing and further developed facilities up to 2005 : It
is considered that the groundwatcr abstraction will aot cause serious
.- problem in physical, economic and environmental aspects in this lonc for
 the time being according to the information obtained by the F/S Report
- on CRBD and JWRMS. Further, it is emphasized that groundwater is a
precious sources in terms of the water supp!y in and around the DKI -
- Jakarta:

(2)  After 2005, the suppbz capacity of g o:mdna!ei is gradual!y and linearly
 decreased from groimdwater- potential reqmremen! {0 the permissive
o yield up to 2015 : Tt was assumed that new and/or extended water
supply networks yearly would satisfy an additional water requirement to
be shiﬂed from groundwatcr abstraction to piped water supply.

The fo!lowmg are the groundwater rcqmremem vader the prcvxous study reports for
- reference

Master Plani Report, March 1985 (JICA)

19801985 1990 1995 2000 200
64 79 86 84 83 73

JIWRMS

Scenario _ 1990 1995 2000 2005 2010 2015 2020 . 2025
A _ 151 160 168 173 176 178 178 1738
B 151162 172 180 . 185 188 190 191
C : 151 15.2 148 134 111 10.8 104 101

+ (Unider Immed gromrdu ater use and high refiance on piped um‘er)

: As seen in above tables, groundwater potential. requnrement grows ‘under non-control
condition of abstraction for initial five (5) o ten (10) years from the beginning of the
study year and thercafier, requirement is decreased up to the permissive (sustamabie)
yield. It is noted that the initial transition period in this =s,ludy has adopted five (5) years
as above-mientioned, which is almost same assumplions as those in the above two (2)
previous studies.  However, the initial transition period depends on the {arget
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completion time of new and extended piped water supply networks in the unservcd area
“as mentioned in the first paragraph of Section 5.2.

~ The following are the permissible yield in the target years :

Zone 1995 2000 2004 2005 2015 2019

A PR PR PR Q.7 - 0.7 0.7
B - GPR GPR GPR GPR 24 2.4
_C GPR GPR__ GPR GPR 0.5 065
Total . - : ' - 3.6 3.6

PR : Present Requirement

GPR  :'Groundwater Potential Requirement
53 Present Groundwater Abstraction

~ The total amount of present groundwater abslracuon was estimated in Paragraph 2.4 to

be 8.02 m¥/sec consisting of 0.96 m/sec for registered wells and 7.06 m*fsec for non- .

reg:stered wells. - The ‘allocation of the said amount to three (3)- Zones based on the

assumption that the proportion estimated in the F/S Report on Cisadane River Basin

- Deve[opment has maintained up to date. The following are the calculation of the umt
demand of groundwater in 1995 -

Zone  Demand Projiortion Allocalion CArea . Unit . Unit

in §987 - o of -~ ‘Demand ' Demand
under . Demand IR S
Fir ©'in 1995
onCRBD . I ¥ o
(m*/sec) _ - (fsec)  (km?) . Qitdsec km?) Qit.fsec! ha)
A 35 .02 225 18.5333 © . 0.185333
B . 23 : 0.4} S 329 341 . 9.6481 . 0.096481
C 0.5 007 056 78 L17.1795 0.071795

Total . 68 ~ 100 3.02 . 6

54 Fulure Groundwater Deman’d Growth up to Permissive Yield :

As for Zone A, the present groundwater demand i is controlled up to 2004, while the
future demand growth in Zones B and C. is continued till 2005 and thercafter it
decreases to the permissive yield in- 2015, as described in Paragraph 5.2.- The yearly
demand in Zones B and C is caIcuIated by mu!uplymg demand in 1995 by the annual :
growth rate of' the total demand from 1995 to 2005.
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Zone 1995 2600 ' 2005
Demand Unit  Demand ‘Unit  Demand Uit
Demand _ Demand Pemand
(m'fsec)  @itSsec/ha)  (m'fsec)  (litfsec/ha)  (m'fsec)  (lit/sec/ha)

A 4.17 0.185333 :
B - 3.29 0.096481 5.80 -0.170088 8.81 0.258358
C 056~ 0.071795 - 0.99 0.126923 ~1.50. 0.192308

5.5 Calculation of Yearly Aniounl of Groundwater Abstraction for Each Zone

The éalculaiion of yearly amount of groundwater abstraction for each zone in the DKI
.~ Jakarta based on the unil permissive yield, target year and future groundwatcr demand
- growth is made in Table 5.1 and its summary is as follows :

- Zone 1995 2000 2004- 2005 - 2010 2015 2019

A 735 7.25 725 . 122 122 122 . 122
B 182 321 7 7488 310 133 133
C 0.58  1.03 CUTTIST 104 - 052 0.52
Total 965. 1149 767 . 536 307 307

5.6 Groundwatér Managémcm

E Groundwater 15 a major source of water supply in‘the Jabotabek and ils surroundmg
area, pamcular for domestic use in the DKI Jakarta area as mentioned in the preceding
sections. Since it is a precise source, proper management of the groundwater basin is
essential for developmént and conservation. However, in recenl years, excessive
groundwater abstraction has caused the environmental problems suchas land subsidence
- - saltwater . intrusion: Significant’ subsidence had been observed in the northern DKI
Jakarta area. . Such subsidence might: be resulled by excessive abstraction of
-groundwater, In addition, an highly contaminated by saline water widely along the
coastal plain. The said phenomena nnght be caused by seawater intrusion accompanted
a decline of water level due to excessive abslracuon of groundwater.

' The first groundwater management measure to be chscussed is monitoring. Monitoring
as such does not iniprove the groundwater situation, but it provides basic data about the
state. of the groundwater system. Furthermore, it enables checking whether the
implementation of the. measure is actual[y taking place and whether they have the
expected eﬁect

Measures wnh 'an actual impact - on the grounidwater system can be divided into
1) ' Measure to reduce deep groundwater abstraction
2) Measure to reduce shallow groundwater abstraction

3) Measure to enhance groundwater recharge
4) Measure to control pollution and related health risks
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Many groundwater management mcasures do not apply to groundwater abstraction as
such, but are relaled to other sectors like piped water, housing, roads, industrial
development, health, etc. Implementation of these measures can not be carried out by a
groundwater management agency itself, but should be carried out by other government
agencics or the private sector. The implementation method can be classified into the
following three (3) types. :

1)  Measures to be wholly implemented by the groundwater management
- agency
' -2) - Measures to be 1mplementcd by the private sector ; the groundwater

- management agency sets regulations and checks cnhancemem

'3)  Measures to be wholly implemented by. other government agencies:
' and/or private sector ; the groundwaler management agency only gives -

“ recommendations.

: Ovemew of the said groundwalcr management measures are referred to in Table 1.1 in
Annex 15 in the JWRMS. ' '

- Out of the <a1d four (4) measures, the former measures 1) and 2) are d:scussed in this for
the followmg items in this paragraph ' :

| 1)) R'edum‘ng abstraction by préviding éltractive eiﬁemative sources
'(2)' ~ Reducing umégisléred abslrac{it:;n |
(3): | Licensing
(4) ._ Grouncgiwa'te_r tériif
_(5'): Strong Government’s Control
i (]) :R_educing Abstfaclion by_ProirIng At'traclik;*é Aiténiafivé Sourccé :

There are the following altcmauve sources of water that are aiready applied to a smal!er
or larger exteat :

1} - Surface water
2)  Tank trucks
2) P:ped waler from the waler su pply agcnmes

'The most attrachve alternative: is -an own intake and - 1reatment of surface walter,’

Houever raw.water source for this'use will be limited and further, mveslmem cost for

this - provision is - exlremely high. ~ Therefore, this source is not practically

recommendable. - Water supplied from tank trucks will be attractive only for small
. consupmiption. l-ma]ly, it 13 concluded to be ptped water from water supply agencies as
- the most atlraclwe souice..
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Apart from the physical availability of alternative sources like primary and secondary

piped water distribution main, the atiractiveness of the alternative water sources is very - -

important and this attractiveness is determined by the following three (3) factors :
1) Reliability of supply (available Mlow and pressure)
2) Quality of water
©3) Cost of water

Especially the first Tactors are oflen overlooked in dsscucsmns about makmg

- ‘groundwater users switch to piped supply. It has been expenenced that for industrics

which need water as vital input for these produet:on process as well as luxurious hatels, _

* the first two factors are more lmportant than the fast one.

@ - Reducing Unregiste_rcd Abstra’ction '

Although all deep wells shoulci be registered by law and a ‘g;roundwater tarifl is applied
for non-domestic use of groundwater, field surveys and reports have cleanly confirm the -

-~ suspicion that only a small part of the deep well abstraction points is registered. In the .

context of the assessment of present deep groundwater abstraction, ‘first prlonly

] therefore is put on the identification of unregistered deep wells. Since the industry is the

major non-domestic consumer of deep groundwater the attention -should be primarily
focused on this group. In a later phase, the inventory shou!d be completed to a
completc coverage of emstmg abstractron points. -

(3)  Licensing

‘The licensing procedures prov:ide' a good basis for effective deep groundwater licensing.

There are the following two sorts of license required when using groundwater ; a)
Licensing 1o make well and b) License to use groundwater, which is pumped from one
well or more wells.

- The PERDA aboul makmg wel!s and usmg groundwater is presently being reviewed for

further tmprovement of the legal basis for groundwater licensing. Hence, the
government regulations do not hinder an effective licensing, but actual implementation
of the licensing can still be improved considerably.

@) _.Grouhdwater’Tariﬂ"

The groundwater tarift is a'way of co:rtrollmg groundiater abstraclton through the

| economic price mechamsm The JWRMS has presented groundwater tarift usmg an
. approprrate economtc model for reference :

(5)  Strong Goverm_nent Conirol

The situation and conditions on the groundwater abstraction have arisen strong
government control establishing appropriate state and local regulations and laws to .
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avoid further development of the unfavorable environmental -conditions and te make
- conservation groundwater.
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CHAPTER VI

RECOMMENDATION

6.1  Proposed Action Program

- The proposed action program for the Citarum river and Ciujung-Cidurian integrated
water resources development prajects to meet incieasing water demmrd for the DKI -
“Jakarta is illustrated in Fig. 411.1, which 'was: prepared based on the - phasmg'
implementation plan obtained in the results of the master plan study as mentioned in
Sub-paragraph 3.6.2. The aclron program will take the fo!!owmg four (4) developmen{ .
sleps for lakmg the measures : L :

Phase 1 : Immediate Measure
Phase I-I. ;- Upgraded West Tarum Canal
_ - commissioning it 20 2-
- Phase 11 - Upgraded West Tarum Canal
- - o -2006-
CPhase' i . o Short-term Measure
' ' - Karian Dam & KSCST & IH
S 22009
Phase HI Middle-térm Measure
: : Conveyance 2 - Phase |
: : 22012 -
~ Phase IV ;. Long-terin Measure

- Conveyance 2
=201 6 -

' Frgure 4112 shows the rmplemenlahon schedule in case thal the Karian: Damearran-
Serpong Corweyance System Scheme is eﬂrc:emly and smoothly implemented and will
be completed at the end of 2005.

6.2 Rewm mendalion

(1) Asthe sesults of the Study, it is strongly recommended that necessary action for
rmplememauon of the development of the Upgrading of the existing West Tarum
Canal t¢ increase supp]y capacity is immediately taken in order to mieet the

‘ requrred supply capacrty in 2002 for Phase I-I and 2006 for 2006. -

2 ThrOugh the Study, it was rdenuﬁed that the Karran Scheme as the: shorl ferm
measure consisting of the dam, Karian-Serpong Conveyance System (KSCS1 &
1H} with a length of 48.4 ke from the Ciuyah tunnel to water treainment plant for -
the DKI Jakarta and river improvement works along the Ciujung river:has
urgently in terms of water demand-supply balance and flooding situation in order
to support the current economic development-in the study area. ‘Therefore, it is
strongly recommended to proceed with necessary procedures for executing the
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said works as already recommended in the Study Report on Ciujung-Cidurian

.Integrated Water Resources in Indonesia (HCA, 1995),

The Kartan Dam Scheme and KSCS 1 & 1 were planned by the said Study
Report to provide raw water for M&I water supply in the DKI Jakarta,

- Tangerang and Serang areas. In order to promote implementation of these
schemes, it is recommended to establish necessary coordination comniittce and -

system with the rclated agencies to the M&I water supply in DKI Jakaria,
Tangerang and Serang as already emphasized in the said Study Report.

~In order to successfully execute the resettlement of local residents in the affected

areas by proposed schemes, it is suggested that the environmental monitoring

and management unit (EMMU) composing the environmental unit (EU) and
- environmental monitoring and management committee {EMMC) be established
- under the initiation of Directorate General of Water Resources Development

(DGWRD), Ministry of Public Works in close cooperation and coordination with
the Directorate General of Human Seulement and Env:ronmemal Impact
‘\Aanagemcnt Agency

At prescnl there are the concerned agencies for 'coordineitihg and management

for water sources and supply in Indonesia with local coordination committees
and panels. It is proposed to estabhsh comprehensive coordination and

 management committee for- promotion ' of water ‘sources and supply systeins

development, and coordination, allocation and management of water sources and
supply in nationwide in order not induce conflict on water allocation between
water users. It is noled for information that the Study Report on Ciujung-
Cidurian Integrated Water Resources in Indonesia has proposed the organization
and activities of the agencies for mtplemenlallon of the project: and general
procedures of fow ﬂow management.

'Groundwater is & major source of water to’ sausl‘y demands in JABOTABEK '

particutarly for municipal and mdustnal use in the DKI Jakarta. Excessive
groundwater abstraction in the northern part of the DKI Jakarta and its
surrounding area has caused the environmental impacts such as land subsidence,
while groundwater is still exploitable in the southeri part of the DK1 Jakarta and
its' surrounding area, where groundwater abstraction has not yet given

-remarkably physical and environmental problems but groundwater abstraction in
- “the southern area, which will be ariscn by the steadily and strongly increasing
‘water demand, will encounter sameé problems as those in the northern part in .

near future.. Under such siluation -and conditions,” proper management of

o groundwater is* essential for development and conservation. . The Study
recominiends that furtheér development of groundwater in'the northern part of the

DKI Jakarta is slo_pped immediately. The present abstraction conditions are
maintained ' and amount of groundwater abstraction should immediately
decreases by the permissive yield in 2005, when new water sources and supply

~ systems is expected to be completed.  Further development is allowed in the
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southern part till 2004 and thereafter amount of abstraction should gradually
-décrease by the permissive yield till 2015, ‘

6.3 Immediate Action

The following actions are immediately necessary to proceed with the immediate and
short- term measures |

(1)  Engineering works of u pgiading of West Tarum Canal for financing arra'ng;en_lent= _

As shown in Fig. 4.1.1, requirement of the upgrading of the West Tarum Canal,

" Phase I-1, for the DKI Jakarta water supply system will be in 2002 after five (5)

. years from the beginning of 1997 and - that for Phase I-II will be in 2006 after

- further four (4) years. Under such time schedule, necessary procedure:for
preparation of feasibility report for financing arrangement should |mmedlalely :
commence to avoid delay of the comp!euon of the scheme :

z) - Detalled env:ronmemal impact iuvesiigation and study

5The SRCCIWR has made the prelrmmary enviranniental analysis and
_ recommended o 1ake the foliowmg nnmediate aclion : :

1y Esl_abl_rshinent of environmental monitoring and management unit
(EMMU). consisting of environmental upit (EU) and environmental
nionitoring and management coniliee (EMMCC) 10 successfully
“execute the resettlement of local residents i in the affected’ area by the
'proposed scheme :

0 2) -Necessary procedures for commencement of environmental  impact
o aesessmem :

)} Tstabhshmenl of comprehensive eoordmallon and management commltlee of
" “water sources and supply :

‘As stated n Paragraph 4.2, it is supgested to take nccessary action on
establishing a comprehensive coordination and management committee on waler
sources ar_ld supply as soon as possible.

".(_4). hstablrshment of Iaw and regu!atton on . groundwater conservauon and
IR management

The Sludy preliminarily proposed the. managenent - and control plan on -
abstraction of groundwater in the DXI Jakarta as mentioned. in Sub paragraph
3.6.4. However, as implementation of the management and control plan needs
national and local law and regulation, action on its proeedures is recommended
to be taken as soon as possible. : :
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