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Table 2.1 Population Served, Population in Service Area

LA

vs. Population in DXI Boundaries

H K [ BMARBHNAD TEREBRAAR
Year Population Population Population in
Served 1/ in Service Area DKI koundaries
{'000) {('000) (1000}
1980 4,024 (62 %) 4,949 (76 %) 6,468
1981 4,103 (61 %) 5,034 (75 %) 6,700
1982 4,182 (60 %) 5,118 (74 %) 6,933
1983 4,261 (59 %) 5,203 (73 %) 7,165
log4 4,340 (59 %) 5,287 (71 %) 7,397
1985 4,419 (58 %) 5,372 (70 %) 7,630
1986 4,608 (58 %) 5,605 (71 %) 7,878
1987 4,793 (59 %) 5,838 (72 %) 8,126
1988 4,983 (59 %) 6,072 (73 %) 8,375
1989 5,168 (69 %) 6,305 (73 %) 8,623
1990 (5,357, (60 %) 6,538 (74 %) 8,872
1991 57590 (61 %) 6,830 (75 %) 9,087
1992 5,823 (62 %) 7,123 (76 %) 9,302
1993 6,056 (64 %) 7,416 {78 %) 9,518
1994 6,289 (65 %) 7,709 (79 %) 9,733
1995 6,523 (66 %) 8,002 (80 %) 9,949
2000 7,497 (68 %) 9,092 (83 %) 11,004
2005 B,784 (73 %) 10,496 (87 %) 11,998
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ERRERE
Table 2.2 Projected Water Demand for Each Year
B ¥ 85 s KB H B K #B X &
Average Day Demand 1/ Maximum Day Demand 2/
1/ sec m3/day - i/8ec m3/day
1980 11,400 985,000 13,100 1,132,000
1981 11,800 1,020,000 13,560 1,172,000
1982 12,200 1,054,000 14,020 1,211,000
1983 12,600 1,089,000 14,480 1,251,000
1983 13,000 1,123,000 14,940 1,291,000
1985 13,400 1,158,000 15,400 1,331,000
1986 13,900 1,201,000 15,980 1,381,000
1987 14,400 1,244,000 : 16,560 1,431,000
1088 14,900 1,244,000 17,140 1,481,000
1989 1%,400 1,311,000 18,340 1,531,000
1990 15,5800 1,374,000 18,300 1,581,000
1991 - 16,780 1,450,000 19,300 1,668,000
1992 17,660 1,526,000 20,300 1,754,000
1993 18,540 1,602,000 21,300 1,840,000
1994 19,420 1,678,000 22,300 1,927,000
1995 20,300 1,754,000 23,300 . 2,013,000
2000 25,300 2,186,000 29,100 2,514,000
2005 31,500 2,722,000 36,200 2,128,000

EL . DRKBKE (2) , WEVHBAKEBD ISEE: V2,

2. 5 RIS C O KR
KR L 2 2 PRI & 2 oRIMBIR B O R & OBJR 22, 2 WRT .
ANEBEI KR % & UIEFRRIB S L o BTRiF A ORI E 2 & -2 .4 WiRd, B2,
25 b¥ BB, FORBIRRBILI0EDEROTEE/RE £MEL . BB L%
L& ELTWVB, PRE TN % \EREOHE (96) »E—2.3RRT,



BRI & FHEINE,

Table 2.3 Water Demand (Average) and Total Production
ERZTFIS S SHELEIKE
Projected Water  Total Production 1/
Demand in at Treatment Plant
Average (l/sec) {1/sec) {%)
(1) (2} {2) /(1)
1980 11,000 5,500 48
198l 11,800 5,500 47
1982 12,200 5,700 47
1983 12,600 6,700 53
1984 13,000 6,800 52
1985 - 13,400 7,800 58
1986 13,900 7,800 56
1987 14,400 10,800 75
1988 14,900 10,800 72
1989 15,400 12,800 83
1990 15,900 12,800 81
1991 16,780 18,600 110
1992 17,660 18,600 105
1993 18,540 18,600 100
1994 19,420 23,300 120
1995 20,300 - 23,1300 115
2000 25,300 29,300 116
2005 31,500 36,300 115

VE(L) e, 851 MHESRC@ERO S w1 U BAE GHEIRIERE, 3w sec)
14 19864 TLERSE T L S 084E SRS TR,

b, BEEE (2w sec) . B2HIE 1 IEHEETCOFKERR L 21 7
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Walikota

I. PUSAT
II. UTARA
III. BARAT
IV. SELATAN
V. TIMUR
NOTE: 1)

MBI E RAREKE

Table 2,5 Area-wise Day Maximum Demand

Kecamatan

Gambir

Sawah Besar
Kemayoran
Senen

Cempaka Putih
Menteng

Tanah Abang

Sub~Total

Pulau Seribu
Penjaringan
Tanjung Priock
Koja
Cilincing

Sub-Total

1)

Cengkareng

Grogol Petamburan
Taman Sari
Tambora

Kebon Jeruk

Sub-Total

Tebet

Setiabudi
Mampang Prapatan
Pasar Minggu
Kebayoran Baru
Kebayoran Lama
Cilandak

Sub-Total

Matraman
Pulogadung
Jatinegara
Kramat Jati
Pasar Rebo
Cakung

Sub~-Total

Total

1990 1995

Service Day Max., Service Day Max,
Area Demand Area Demand
(ha) (1/sec) {ha) (1/sec)
757.6 640 757.6 710
583.2 590 583.2 640
704.0 620 704.0 670
461.0 540 461.0 580
717.6 640 717.6 680
613.6 480 613.6 520
1,016,.8 720 1,016.8 790
4,853.8 4,240 4,853,8 4,600
3,315.7 980 3,315,7 1,310
2,423.0 1,210 2,423.0 1,410
2,004.4 750 2,004,4 930
1,190.5% 390 1,1920,5 530
8,933.6 3,310 8,033.6 4,190
1,160.6 180 1,573.4 320
1,763.1 1,310 1,763.1 1,540
430.0 h40 430.0 600
570.2 590 570, 2 640
1,686.3 490 2,533,7 990
5,610.2 3,120 6,870.4 4,000
958.0 670 958.0 770
792.4 460 792.4 520
1,292.8 560 1,860.4 990
530.8 150 785.9 310
1,258.4 710 1,258.4 830
1,886.4 780 2,931.1 1,460
766.9 310 766,9 430
7,.485.7 3,660 9,363,1 5,200
480.0 590 480.0 640
1,476.2 1,100 1,476.2 1,230
1,599.4 900 2,323.5 1,410
2,042.2 630 2,117.4 780
479,7 170 479.7 200
878.2 480 1,399.7 750
6,955,7 3,880 8,276.5 5,000
33,839,0 18,200 38,297.4 23,170

Included water demand of Harbour at Tanjung Priok as 333 l/sec

and 336 l/sec in year 1990 and 19953, respectively,
2) Water demand of Depok (out of JAKARTA) as Ll1l5 1l/sec and 104
l/sec for year 1990 and 1995 is not included in this Table.

I 11
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Table 2.6 Summary of Projection
CLASIFICATIONS 1980 1985 1990 1995 2000 2005
A. Domestic Usa
-1 Residential Service 101.0 313.7 477.1 698.5 923.4 1,204.7
Connections {212.0} *
B~1 Public Hydrant 2,1 B3.1 BB.2 92.3 90.8 90.6
{85.3)
Total A {A-1 and A-2) 110.1 396.8 565.3 7920.8 1,014.2  1,295.3
i (297.3)
B. Non-Pomestic Use
B-1 Public Use
a. Government Office 54.9 51.9 37.4 29.7 34,8 40.7
b. Schools 1.2 5.9 17.1 39.1 48.3 65,4
¢, Religious Places 0.6 3.4 10.4 25.1 28,8 33.0
4. Hospitals 4.3 5,2 6.3 7.5 8.4 9.2
e, Boarding Houses 5,2 5.8 6.5 7.2 8.0 8.9
66,2 2.2 77.7 108.6 128.3 157.2
B-2 Industries ﬁse
a. Industries 4.8 14.2 38.6 75.2 123.5 182.7
b. Small Industries 4.9 6.9 11,2 15,1 21,1 31.4
9.7 21.1 49.8 90.3 144.6 214.1
B~3 Trade and Service
a. Hotels 7.9 8.6 12,5 18.9 26.4 8.0
b, Trade & Sexvice 2L.5 33.6 56.8 92.4 157.8 248.2
29,4 42,2 69.3 111.3 184.2 286.2
B~4 Port Tanjung Priok 13,5 15,3 17.3 19.5 22,7 26.3
B~5 Armed Forces {30,0) 35,4 41.1 46,2 5L.0 55.6
B~-6 Depok 5.6 6.0 6.0 6.0 6.0 6.0
Totals (Bl thru B-6} 124.4 192.2 261.2 381.9 53e6,8 745,3
{154,4) '
Total Average Demand 234.5 589,0 826.5 1,172.7 1,551,6 2,040.6
Vet Consumption A thu B {2700} {6,800) (9,600} (13,600) (18,000) (23,600)
. 451.7 * .
{5,200}
Dnaccounted-for Water
(% of Production Required) 275.5 565.9 551.0 557.6 633.8 680,2
(54) (49} (40} (33) (29) {25}
Production Required 510 1,154.¢9 1,377.5 1,750.3 2,185, 4 2,720.8
{In Average (1,000M3/Day) {982,0) *
(1/sec) 5,900 13,400 15,900 20,300 25,300 31,500
{11,400) *
Total Population Served 2,100
{in 1,000 personsg} 4,024 4,419 5,357 6,523 7,497 8,784
Gross Percapita Demand 243
{lpcd) (244) * 261 257 268 291 309
Day Maximum Demand (1/Sec) 6,800 15,400 18,300 23,300 29,100 36,200
IDay Average x 1.15) {13,100} * )
Rav Water Reguirement (l/sec) 7,300 16,400 19,600 24,900 31,100 38,700
{Day Maximum x 1.07) (14,000) '

*

I - 12

Potential water demand projected for the year 1980
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BRI B 5 o € - T LRDEFEIRAE +17 66 micfBIEI NS,

4, 3, 3 HAE
1) BRI & RHRBEA
2 W 1 KIRRAHER S J VIR B BRKBOMER T, ChueH RETHE
3 b MEGHEOER & 95, BRBOBRUT, SRR 6KRFROBAKEEL
b MBI NG, T OERILFRAR, FARKBOELHSMETS B 0Ty
hi 62, ATEERN X b EE S W BREER S L OREEAL., B0
BT, BRORKKEF -2 e RELDBTONERETHS,
(1) FARKEE X LARAKEERE
PDMAR X hiTb e FUKAKEOFEHE OMERE., B TFeRTEBITHE,
Bk 19834 1 Hd 519844 3 Ao, 16Ez bl - CEERUKMA (BTB 49)T
RNk 0OTH5, RAKEBRFHEINAKERILORBLRTE OTEROM,
FHBE 2175 IR LB BB o BKOSHRRIC LA, bAKEES (%
—4, 1BF) 2t 3OS ORRE 21T S BBV, T, ER—-BCE
AehTwasBEOMBIRNeHEATH L LT3,

Parameters Szzgztgzn Aﬁerage
pH 6.9 - 8.0 7.5
Alkalinity (mg/l) 37 - 72 51
Turbidity (mg/1) 36 - 160 20
Color {(Unit) 10 - 25 19

Iron (dissolve) ({mg/1) 0.3 - 2.3 0,75
Organic Matter (mg/l} 5 - 24 12
Ammonium  {mg/1) 0.1 - 0,75 0.27

E. Coli (MPN/100 ml) 1.5 x 107 - 4.6 x 10° 1.1 x 10°

Data sources : DPMA
~ 16 samples during November 1983 to May 1984
- Sampling point : BTB 49



BRI K/KEEEE (4 v FaR e rEH)

Table 4.1 Requirement of Drinking Water in Indonesia

Items Permissible Value Non-permissible Value

Physical Requlrement

pH ' 7.0 - B.5 6.5 - 9.5
Sclid matters 500 mg/1 1,500 mg/1
Turbidity (Silicia unit) T 5 "
Color (Platina Cobalt unit} 5 " 50 ¢
Taste non-objecticnable -
Odox " -

Chemical Requirement

Lead Fb 0.5 mg/1

Selenium Se 0.05 "

Arsenic As g.2 "

Chromium Cr VI 0.5 %

{(hexavalent)

Cyanida C.N ' g.Q01 "

Fluor F i.0 "

Nitrite NO2 0.001"

Nitrate NO3 100 "

Iron Fe 0.3 " 1.0 mg/l
Manganese Mn 0.1 " 0.5 "
Copper Cu 1.0 " 1.5 "
Zinc | Zn 5.0 " 5.0 "
Calcium Ca 1%.0 ¢ 200,0 ™
Magnesium Mg 50.0 " 150.0 "
Sulphate 504 200.0 " 400,.0 "
Chlorine cl 200.0 " 600.0 "
Sulphate magnesium

+ Sulphate natrium 500.0 " 1,000.0 "
Phenol 0.001" 0.002"
Carbon dioxide €02

aggressive 4] 10

Bacteriological Requirement

Prinking water must be free from infectious micro-organism and
coliform bacteria. 1In order to ensure the requirements which are
already described, tap water shall be disinfected and periodical
and regular bacteriologlc test must be made.
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BERTE

By

BEEAIE U THRM A Y P2 ERT %, BiteiTbhlcy » —F 2 Mo Ldud, BH
OEANBLHU T, £ v —OBHEMBEIL L TENTH - 1, WAV P
TR v —OHEEAR LU TRRT,

SEHFE AR BAEAEK
iRy K 30 mg” & 70 wg 8
#F ) ow - 0,03 mg,” 2 0. ng” 2

BHRALLUTCPACHLILEHER SN T VS, BRI OB CL, W% Lk
LT, By BRBERK e BEL 2T TR 50,

RUMEHIEA

BRIy vearlisy v SORBE eRET s 00, 2 0ERES, BB
CEEORMD B DS ERMEYPER L Bbhs,, EARIFEL~
Smg/ 2. K100,/ ¢ LEIHEIT A,

FRSEA

HEE, KIBES X5 5 Rih0FER2IET 5 120, KlKER2EAT R
WeitET 5, FEEAKL, sRAKCRBERSREBSNBEEL LTS~
Z2mg 2, BBK3mg LY B,

HIRRIEA

AEKOBE O DRER BEAT 5 o BRI EARCIRFERD Tng,” 2 R 2
NABBBEDEARE L, FH1~2m/ ¢, BK g/ ¢ 2IHEIEAE: T5,
wmrah ) EA

ROy p HABUOEIE S RIMC 20 h3 R 5200, BUKOAFHREER Y 5, JEEtiko
ARt pHAERT ABLERROBERSB LB 6NB, T, 7 r
# U AR FH15~200g,7 2 | BK24ne, L 2T B, PA R VHIELT, AR
2HWB,



(3) BKETRE

FREOME OFER, BROMB TR LU TFIRRT,

pra-chlorine Intermediate-
chlorjne
Alum .
Post-lime) oo v shilorine
Polymex

Receiving Mixing Sedimentation Piltap Clear watex
Well well Basin B R Reséxvolir

Flocculation Effuent

Basin Channel

RVEBICRRRD (WT C R

Fig. 4,2 Treatment Process of the WIC System

2) 1PRE
(1) BREPIEH

B, BB TEE B L LS hTs b, HUBIRERECH b, HIEEI
FHAH UL mTHE, X, WTCOEKHERAITmTH B, BRE~DHEA, FI4H
A & OHERE L FFFEOIMPAITI N 2 BB % &, BAKBRMOR b T3HET
BEHD WHIR U v F 4 Ty ML TR b, ARIBEERICW, Zobh
WO h ML BHEL 55,

Btk
FARE 0 OBEANRH RGBT ORI TH 2,
o . FRBOAER
ALEEIR B 3.2 m/sec (276,000 m,/H)
5 & 3.0 w2 sec  ( 259,000 3,/ H)
b, | K
KB WTC
BRAKRE 4, 3.3 BE



B SATHER & b B h B BURAKES
HRAR AL +174 m

o . RN
Zgndh — BB HTA — SEBH

d. SR&HEA

MBS SV FB IO Y~ 1 HEAR Balh < fhits

BAEAR  [EEgNL 70 e/ k
WYy — 0,0 mg/e

70 UE (AIK) s AR I AU AR
RATEAK 25 ng/t

i[5 bOEAR BRI
BAGEAR 10 mg/2

g AR, Pk G B
BAEAE 3w/

WiEF t EAR FR KR AR

BAEA% 34
(3) AR X oK
BB ORBE s & OKBEHE 2 % BRI —4. 335 LU —4 .4 T KA
ERICRT 2 & < Rk bEKEOTE 4T AR X ) HEEhT0%,
S & KA O 2 BSATUL 5 m & 78 % o EKMARISFIAN+ 11 8m , K
fr+7 . 8m TEHE S Nz,
(1) HKIBEEINER
TAKHERE WM 2 & < SRAGHERE & b BB 1, BUKKBED b OWKED SIS b,
BANLE T ORT 2ot HEEMRT . WKW, KT, Bl < Hith, RO,
B Al S AN BN, BB L | KA 7, R S 5
Frh, SHEA L . EHAR, SOLNL SURB (< k. MER. HF. 29 w-)
RS, MBI, BIATE, SR . Rk B IEAL T B .
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4. 8. 4 HKER
ORI 1,500m 8 $T° 1,650m O RE W & OEIKEX (Z—3) RBKRINB, BK
HIKE, 3.0m, secld# v FRIKIE & h (T, BOKEE PR 1,500mO%EREE L H
BSH~ER 0B, EAIHIE L MREHE I & hHRTED ¢ 1,000mKE (BAR
RELS i/ sec) & LFEL,E00mDERE QRO DICHT bh b, BEFORETIEM
SUIWT Cono (JB00) oy 2 BEFHE ST % Outer Link Roadd OITEHEAF &
ThHe EAEMD SEUKE (Z ~ 8) S ERR T L b RRKENB, CHE 1,660 wnbi2E 2 1
VARSI B/ sece B U4 bt/ secDBFE R 2 R0, BAKEROBETT 2 LIFIeRT,
BIKA T 1§ 600m X b 450 X Q4B minX H24m X 250kuX 6 £ (P 2 & T )
AR A T E BRI
BRE ¢ $1,500mm X L3 dkn

¢ 1,650mm X L12 .gkm

4, 4 FHKE A .
C BEARE AR U HURT, YA RITE DK E 0, RCBBEPEOL NP T BRI~
EEINB, 740 & A RMEESRURRER . KRR, BKE, BIKR (Z—4) ~0XKfsRs
b ENE, BAKEX (Z—5) ~IHKED oEFERIKSN S,
4.4, 1 HoKifea
1) BKitUR
BKHSIIEAR S aBBFEREDOF S v by Th oA LR OB TRES NS, LT
RE ORI H-5 5 DT R~ 2N L Y BKEE AL R 2458, REBFI o H v
W 2 R VT 2 RS Thh T A,
- RYFHREC & 2 FUKAH, (FemBc 52 8 BE L,
— Ao FREE R,
~  BURMUE~N OREADHEINARSTH 5,
— BURAER OB e b S, PR BAL 2w,
— BKRE~OEENBES FE,
2) WokiER
B, BARBTEMIKME UTHMAINCEY | HIRTIFIIARE L D5 m B AE
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b D, RMIAERICERD ELEHRC X5 L, SUKKORE RO TR T Ot
B THL RO, RRKKEROTHRRE o, AAZEH LA S m &5, REEHRE OB
T, 0 & 2| BERETEIC & % BHERAI S X R ER o SEie X b, EiRREtEO
RELSBBETHS 5, RKGO—REER 2K —4.5 R T, LisllkiE#e L,
RO, BUKIE, zkBbih, KA Y o, oo w 7Ee L, B, BRIk, BEL,
WA RBIBE NIz,

4, 4, 2 MkHEH

WSS & AN E BN, EIRMHIL < BHE  NINIBEEY 6o die kI
DR B TERT BT ORIBR e H - R EEERE, OB EEL RV, BAREL - b
DEFENE 1,760,000/ -5 % . ¥ OHUR TS BARNBEOMRES 2+ 1EHS X5
CHRTEL F . BUKEHERPERKZM—4.6 LRY, BREOHER b S UHEEERL LTY
RS EC 5 ), BN 10m & UCEEL & (B2 RN 2 FIALUER 5 0T |
IR - CHEMB R 2B
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4, 4. 3 BAKE
1) BoKAETTIR & SRR A
FAFEDO T DR U RERARKBI oM 0 o©, SEREMHEOBK T,
&) RENCE - TSSO oo, MRS 2 R ES s EHIh B L L
bHB,
(1) BiKKH
RFL, NEDECOB LI 1 CAREROREICE S THE - RIRRKEORM

ThbHo

- | Bh— gk ¥ )

pH 6.9 — 8,1 7.5

FaN UBE (ng 2) 23— 41 31
i i 21 589 224
t - A 5 — 70 29
by ;S 0.65— 3.86 | 1.5
" E® y 3.5 — 107 6.8
FhERT ” 0 - 0.32 0.18
AHEEEEY (MPN/100me ) - 1,100

(GE)  4EARME 0 =y
— 4 IRl 1976 FE11H~1997 sELHW K (Coyne & Bellierd
Sogreah, 7 5 v A0 Y8 w NTIF-C J CRETAR
2HiE, 1979 b))
— LEBHL J 1 C AMER©, 19848 3 Ak
BURITRE, 6B L 0BOENBOY, 7aexr, B, XBEABTPLT O, 2
0k A BEUKR T B, EE-RICERIN TV AR OUMTELERALT
v,
(2) BERIEA
FERKESERI E SR RO L 3 BRI AHEE T 5,
a, N/ F

PDAMT Tty —5 = b 23l FHE20--30mg,” £ , A8, ¢ HFEAK
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(3)

ET %,

b, BIi7AHY

1ng,” 2 DAY FIEALYLT0,46ng,/ L OP % UBHEE2 N, BERKOB/N7
Ah Y B 230,/ L DT, B0mg,/ 2 Oy FEARTCZ AL VEIBlIChS, i
ARIE, BDh7 o VESn,/ ¢ DE %, Ny REROne,/ 2 EAE T3 L 13ng/

LI B L BT A YA FE0mg,/ L OB AT B,

e ﬁﬂfﬁ%

T TAREEE 2 MY R e DICKBEEREAT B, BKOF Av= 7, Hidh

DEAELEBLTRKSmw,/ 2, FhH 2/ L DEARL TS,

d. &ER

BA3m, 0, Fig2m,/ L DEARLE TR,

6., Brany

v —F 2 bORED L, BKR20g,/ 0, FH15—19mg,/ L DEAKE TH,

R AL ¥R

F 3 X R RERIC P g B R R, R—4.7 R,

Pre~lime
Post-lime
Pre-chlorine Post-chlarine
Alum
Grit | | Recedving Mixing Sedimentation Filter Clear Water
Chamber Well | Well Basin r_— + Reservolr
T .
Flocculation

Basin

ORI TR (o4 & 2 k)

Flg. 4.7 Treatment Processes of the

Clsadane System
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(1) KRB TFEN
AR L na s 5w RO AY T 2 EIREL . MEEEIT 21 5mdp
5H36.0mit L T a, HIBR X% &, FREMALRARY OIS
HBHOATHD, BDEIAMEEINT aths,

(2) BAEFEM
FTARREN O 1 b DERRIRET M 2 LT ICiE T %,
o, FKBOBR

-~ LB KR : 3.2 o/ see { 276,000 w2,/ H)

— HRGE : 3.0 w2/ sec { 259,000 wm, H)
b, KR, BRK

- K B : F 4 2 M

~  BRAKE : A, 4, 4—1) BB

¢ . IRER ST
BT BEN R - HE - tTA - RSB

d . BEREA
— NyE : FEAR - B { i
BAEAR : 80 g/ 2
- AR D AR M7 ) REKSE
Her o IIBAKIBAL
BARENE  §l7zany, #7an Uk 1508, 2
— MR : FEAR ¢ HMRSRL FH K

HEF Kb AL
BATEAR « RIEH bung/ 2
HiIEF Bug/ L
(3) BURBOREEL & UAURE |
HRBOBEE A EMS L UK, M4, 8 BIUE 4.0 RIBMOTH %,
#ARIFD SRR EBEQSRITKIIB L mTH%B,
(4) BB EE R



KB | WK, k3, A < BRI, AT, ILTAN, BE5E
M, I, P8 oy SRR L 7, R L 7, TG, HREA 7,
AN, L, LRI (5 FL BER, %) XDRB . MRORE, IR
T, BEEER IR L T B,

4.4, 4 EIN M
iR RIS (No,4) 3K EAR T CRKTAEHETH S, RAKEE, B2X
iy
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gkm‘?."‘&'o?:f)o

4, 5 FOKKGER
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Kezs,
4, 5, 1 ERIB
AR SEROBIKE, (N3 &No,4) ~AKRT Bz, BIKE 2GR, FHific
RE T2 BRI, BRith, AR SR, BREERE» oR5 o ERBERET,
RAREIER R, BRSO LM Bi0cBiEt 5,
IPRED B SN BEKIL, BHEERLHEL 2%, DELEREL2EAINS, EASL
IR FROMAE CH D, HARIRK 1,/ 2, ¥4 0.5m/ L,
(1) BIAIX No.3 DEIAE (R—1)
KB F 0 vr VA, BHEIMRERCR ST, 240 7 MECRET R, ol
IHETEL . BREOSmP bl ESnTH 5. BUKGOHEERI., & 2 MEoLgR
KRB Hic LT 5.9 m/ seck Uiz, M-, H U 78k L ORIASREIE, 820
BTECOREARKEEMI TR L L - T8 Y, H Y B I UEKSERE E—KEHEO
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RikBHER—BR (R—1, V- 3)

Table 4,2 Distribution Center R-1 {Zone 3)

Distribution flow rate (= Daily maximum x 1.3)

Daily maximum Hourly maximum
lst Phase 3.0 ma/sec 3.9 ms/sec = 234 m3/min
2nd Phase 4.5 " 5.85 " = 351 m3/min

Water level

HWL: +2.40 m
LWL -1.6 m

Reservolr

lgt Phase Project: 32,800 m3
(47.5m x 86,5 m x H 4,0 m % 2 units)

2néd Phase Project: 16,400 m3
: {(47.5 m x 86,5 m x H 4.0 m ¥ 1 unit}

2nd Stage Project total: 49,200 m3

Distribution Pump

Total number (including standby)
1st Phase 2nd Phase  Total

4800 x 78 m>/min x 59 m x 1,100 kW 4 (1) 2 (1) 6 (2)
g450 ¥ 39 m™/min X 59 m x 550 kW 2 (1) 0 2 (1)
Pump House
Basement floor: Pump room Bl3imxL 68 m = 884 mg
1lst Floor : Electric, Operation room B 9 mx L 68 m = 612 m
Chlorination
a. Dosage rate

Average : 0.5 mg/l

Maximum : 1.0 mg/l
b. Dosing point : Transmission pipe
¢. Chlorinator

1st Phase : 20 kg/hr x 2 units (including 1 standby)

Znd Phase : 0

2nd Stage Total: 20 kg/hr x 2 unitg (including 1 standby)
d. Storage (15 days of average daily consumption)

1 ton container: 3
f. Evaporation

lgt Phase : 50 kg/hr x 2 unite (including 1 standby)

2nd Phase : 0

2nd Stage Total: 50 kg/hx x 2 units (including 1 standby)
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BREHER R (R—4, V2 4)

Table 4.3 Distribution Center 4 (Zone 4)

Distribution flow rate (Daily maximum x 1.3)

Daily maximum Hourly maximum
1lst Phase 1.1 msjsec_ - 1.4 m3/sec = 84 m3/min
2nd Phase 1.9 " 2,5 v = 150 m3/min

Water level

HWL: +11.90 m
LWL +7.9 m

Reservoir

1st Phase Project: 11,9200 m3
(34.5 m x 43.5m x H 4.0 m x 2 units)

2nd Phase Project: 79,000 m>
{31.0m x 73.0 m x H 4.0 m x 1 unit)

2nd Stage Project total: 20,900 m3
Distribution Pump

Total number (including standby)

1lst Phase 2nd Phase Total

G450 x ¢250 x 33 mo/min x 52 m x 400 kW 3 (1) 3 (1) 6 (2)
$400 x #250 x 18 mo/min x 52 m x 200 kKW 2 (1) 0 2 (1)

Pump House: By lst Phase Project
a. Dosage rate

Average
Maximum

0.5 mg/l
1.0 mg/1

a8 s

b. Dosing point Influent pipe (Transmigsion pipe)

an

¢. Chlorinator

jst Phase 10.0 kg/hr x 2 units (including 1 standby)
2nd Phase 0

2nd Stage Total: 10,0 kg/hr x 2 units (including 1 standby)

- ae

a. Storage (15 days of average daily consumption)
1 ton container: 2
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(2) BRI No.4 OFEKE (R—4)
BABIE Y Ry vany 2HIA, ©o X eliicBL . FEMIE T, B KE
BHBH, LOHMEOHMBIIIEE S md» S12m Iz BLL TWVWE . FRIBORREILL 5w,/
secTRHEL f2hs, o v A - BUKOBRC 51 TIE 1 REHEBEABIC 5T
! dmi,secd $ %, BOKMIKANE+11.9m (HWL) ¢35, fiROEELE 4,31,
FiE 24, 11 27T,

4, 5, 2 FEIKEE

BURARFIL IR (1,/5,000& 1,750,000 ) X b REAERNG - 5@ 2007 L o
BN SR 2 WIRTREIORBKEICESVTREL | B 1KHECLESME T x» 7 U, IE
BHHLBONEBERZNLREEL I, BROSEATORBEL, 2 rvvavn
WMALRE (2 /sec/ha ) THML, av¥a— ¥~k IAERHEERCES %, IR
WORBIHE2REL t, ERGIEHTIIIMERNFV—21c 3 & ok, BAFYE--IRHE
R, {4,120, EREONE - OEER—4.130RT.

$ 1 REHEC 31 B EURAEE, BERE OBGE G L UKEBROMIE LS TR
200knd % o FEOKEFOORIBER 2L —4.4 WRT,

4. 5, 3 BUKSKES S ORARNME
B ORRFE R & CEUKAMEE 20210 310nds k& 2,860k Tdh B , BIKEEOIER
APDAMORBYIC LB OTHY, —F, BANEOLE[IE50m DIERS S0 12 %
mfﬁmmﬁﬂmm%sm%®Wﬁ%&amto%lmﬂmwmwéﬁﬁammi@\wﬁ
OHFHE B h RO 7 T —2 2IFA LI (R—4.581) ,
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Table 4.4 Summary of Distribution Trunk Main

Supglz Zone Diameter Length
(o) ' (km)

1900 1995

900 : 3.0 -
800 5.7 -
600 2.6
500 4.0
7.0
5.9

Zone 1

400
300 1

600 3.5 -
500 -

400 3.9
300 l6.2

Zone 2

o S ]
~1 Qv QO

.

Zone 3 1,800 3,0
1,650 2.7
1,350 1.2 -
1,100 6,0
900 2.5 2
800 - 5.
600 5.8 -
500 - 1.9
400 - 1.9
300 11.3 2.0
Zone 4 1,500
1,200
a00
800
600
500
~400
300

MO WLWNYRE O

U - N S

1,800 - -
1,500 0.9 5.0
1,350 2.5
1,100 - 3
1,000 - 6
900 4.9
800 3.9 -
600 10.8 3
500 - 2.
400 2.1 -
300 18,2 10.0

Zone 5

Zone 6 1,000 2
800 2.
600 -
400 6.5
300 5.2

oM M i - N Lo R N O T S N = N W S TLOBCR B BL S BB Lo~ = > W = i S N S o R TV B s LN N U SN N 2
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Table 4.5 Egtimate for the Length of Secondary and Terxtiary Mains

ITEM ITI-3  A~BLOCK V-2  B-BEOCK IV-3 C-BLOCK TOTAL
AREA 430.0 11,323,7 1,476.2 12,917.6 836.1 9,597.7 33,839,0
(ha) '
TERTIARY 96.1 2,530,6 227.6  1,991.6 73,3 841.4 5,363,6
{kwm} .
SECONDRRY 7.1 186.9 18.8 164.5 7.3 B3.8 435,2
(km)
1980 1990
KECAMATAN  ARER '90 DOM DOM o ermy TOTAL DOM | sty
(ha) (1000 m°/a) (%) (m°/d/ha) (1000 mo/d) (%) (m/d/ha)
0 0
y-1 480.0 7.6 74 27 26.6 73 40
11I-4 570.2 21.9 91 27 26.5 85 39
f111-3 430,0 12,1 70 26 )\ 24.4 66 17
1-3 704.0 21.6 78 21 27.8 78 31
1-5 717.6 20,2 73 21 29,0 77 31
1-4 461.0 12,7 54 22 24.5 59 31
1-2 583.2 14,8 61 19 26.5 65 30
V-1 958.0 10.3 85 14 30.4 85 27
111-2 1,763.1 28.6 76 16 58,9 79 26
[ -2 1,476,2 10.8 74 15, 49.5 77 26
I~6 613.6 10.8 62 15 21.6 68 24
1-1 757.6 13.5 54 15 20,3 58 22
V-2 792.4 9,2 69 o1 20.9 76 20
I-7 1,016,8 22,4 58 13 32.5 64 20
A-BLOCK  11,323.7 216.5 428,4 73 28]
V-5 1,258.4 8.1 64 9 32.2 74 19
v-3 1,599.4 9,7 60 10 40,5 68 17
[1v-3 1,292.8 5,7 62 7 25.5 77 15
) 1,886.4 7.6 71 6 35,1 74 14
II-4 2,004.4 9.4 85 9 33.7 75 13
V-7 766, 9 2.7 62 5 ‘14.1 71 13
1115 1,686.3 0.5 50 3 22,5 B1 11
II-3 2,423.0 8.6 80 6 37.0 69 11
B~BLOCK  12,917.6 52.3 240.6 73 14]
IF-2 3,315.7 10.8 82 7 44,0 69 9
V-4 2,042.2 7.3 51 4 38.7 63 9
1I-5 1,190.5 3.8 81 5 17.6 60 9
V-4 530.8 1.1 48 3 6.7 64 8
V-6 878,2 2.2 34 3 21.4 31 8
TI1-1 1,160.6 2.2 76 2 8.2 60 4
V-5 479,7 1.1 18 2 7.6 26 4
C-BLOCK 9,597.7 28,5 V134.2 57 8|
TOTAL 33,839.0 297.3 69 10 803,2 70 17
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Table 4.6 Schedule of Service Connection

DOMESTIC SERVICE CONNECTION NON~DOMESTIC
PUBLILIC SERVICE TOTAL NO. OF
YEAR RESIDENTIAL HYDRANT CONNECTION CONNECTION INCREMENT
1980 92,177 i; 1,149 1; 18,360 ﬂ 111,686 0
1981 99,797 1) 1,231 1) 19,079 1) 120,107 8,421
1982 105,119 2) 1,197 2) 20,168 2) 126,474 6,367
1983 111,451 1,417 21,106 133,974 7,500
log4 120,460 1,560 21,980 144,000 10,026
1985 131,720 1,780 23,500 157,000 13,000
1986 150,280 2,060 24,660 177,000 20,000
1987 175,816 2,360 28,830 207,000 30,000
1988 205,830 2,690 32,480 241,000 34,000
1989 237,500 3,030 37,470 278,000 37,000
1990 272,800 3,300 41,870 318,000 40,000
1991 309,810 3,760 47,430 361,000 43,000
1992 347,470 4,190 54,340 406,000 45,000
19g3 387,540 4,620 60,840 453,000 47,000
1994 428,310 5,050 67,640 501,000 48,000
1995 470,830 5,480 74,690 551,000 50,000
2000 691,320 7,950 117,730 817,000 266,000
2005 954,010 15,090 175,900 1,145,000 328,000
Note: 1) Existing Number of Connection
2) n as of May '83
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Table 4,7 Schedule of Meter Installation

{For New Connection)

METER SIZE 1/2" METER SIZE
- 1 1/2" 2" -~ 16" TOTAL TOTAL

NUMBER NUMBER ADDITION NUMBER  ADDITIONAL

OF ADDITIONAL  OF REQUIRED OF REQUIRED
YEAR METER REQUIRED METER  METER METER METER
1983 126,095 0 688 0 126, 783> 0
1984 134,800 8,705 700 12 135,500 8,717
1985 147,760 12,960 740 40 148, 500 13,000
1986 167,660 19,900 840 100 168, 500 20,000
1987 197,510 29,850 990 150 198, 500 30,000
1988 231, 340 33,830 1,160 170 232,500 34,000
1989 268,150 36,810 1,350 190 269,500 37,000
1990 307,950 39,800 1,550 200 309, 500 40,000
1991 350,740 42,790 1,760 210 352,500 43,000
1992 395,510 44,770 1,990 230 397, 500 45,000
1993 442,280 46,770 2,220 230 444,500 47,000
1994 490,000 47,760 2,460 240 492,500 48,000
1995 539,790 49,750 2,710 250 542,500 50,000
2000 804,460 264,670 4,040 1,330 808,500 266,000
2005 1,130,820 326,360 5,680 1,640 1,136,500 328,000

Note: '1. 8,517 number of connection out cof total 135,300 in July
1983 are unmetered and are excluded from the teotal numbers

of meter.

However, almost all these connection are forx

house connection and small commercial connection and is

assumed to bhe smaller size,

1" or below.

2, Total number of meters are including the existing number
of meters and additionally installed new meters of new

c

onnections.

3. The schedule for installation of total 8,517 meters,
unmetered connection (rounded B,500) is discussed in the
rehabilitation program in the master plan.
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R ERE
Table 4.8 Improvement Schedule of Hydrants Murni

{Hydrant used for Public use through
water vendor)

EXISTING

ARFA NUMBER Improvement Schedule

KOTAMADYA (AUG. 1984) 1985 1986 1987 1988 1989 1290
PUSAT 77 7 10 15 15 15 15
(Central)

TIMUR 6 - - - 2 2 2
(Bast)

BARAT 94 9 15 15 15 20 20
{(West)

SELATAN 3 - - - - - 3
{South)

UTARA 231 11 40 45 45 45 45
{North)

Total 411 27 65 75 77 82 g5

4. 8 BETS, BURIEARASEE ., REMER., TR, g

4, 8, 1 HHETHBICEMER
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Table 5.1 Summary of Cost Estimate

Item
LAND AQUISITION

SUPPLY & CONSTRUCT.
1) Surpong Intake

2} Raw Water Trans3 Main

3) Buaran t.P {3 n"/s)

4) Lebakbualug T.p (3 m3/s)

6) T.W. Trans. (BU-DC3)

VB Distri. Center-Zone 4
8) Distri. Center-Zone 3

9} Dist. Trupk Main
(Zone 4 and %)

(Zone 1, 2, 3 and 6)
10) Dist. Secondary Main

(Zone 4 and 5)

(Zone 1, 2, 3 and 6)
11} Dist. Tertiary Main

(Zone 4 and 5)
(Zone 1, 2, 3 and

12) Zonal Meter

(Zone 4 and 5}

6)

(Zone 1, 2, 3 and B)

(TOTAL ITEM 2)

POWER RECEIVING
1) Surpong Intake
2) Lebakbulus T.P

3 Distri. Center-Zone 4
4} Distri. Center-Zone 3

(TOTAL ITEM 3)
ADMINISTRATION COST

ENGINEERING COST
1) Detailed Design

2) Const. Supervision

{(TOTAL ITEM 5)
TOTAL ITEM (1 - 5)

CONTINGENCIES

1) Physical, 10% of &,

2) Price Contingency
(TOTAL ITEM 7)

PROJECT COST

Unit:

F/C million USS
L//C million Rupiah
Total Cost
E/C L/C
0 4,146
2,970 1,780
10,210 3,721
8,749 10,337
9,451 8,889
3,606 1,325
12,799 3,859
2,084 2,128
3,377 5,102
35,643 24,383
{15,215) {11,114)
{20,428) (13,269)
2,375 2,049
( 1,591) { 1,373)
( 784) ( 676)
13,393 14,860
{ 6,2958) ( 6,985)
{ 7,098) { 7,875)
802 862
(  193) ( 207
( 609) { 655)
105,450 79,295
0 600
0 620
0 400
0 620
0 2,240
0 1,714
2,953 952
4,429 1,427
7,382 2,379
112,832 89,774
11,284 8,978
62,952 79,718
74,236 88,696
187,068 178,470



Year

1984

1985

1986

1987

1588

1989

1990

1991

1992

1993

1994

1995

A B B

Table 5.2 Personnel Cost

Unit Cost Personnel
(M Rp/year)

Note:

2,158 2,025
2,134
2,298
2,587
2,796
3,081
3,356
3,682
3,901

. 4,120
4,462

4,720

Escalation
Factor

1.11

1.19

1.27

1.91

2,04

2.18

Personnel
Cost
{4 Rp/year)
4,370
5,111
5,890
7,091
8,203
9,674
11,276
13,237
15,003
16,958
19,651

22,241

Unit cost of personnel is estimated applying total
personnel cost dividing by total number of personnel
which are used in 1984/85 PDAM's budget.

Rp.4,595 million/2129 personnel
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Copstruction Schedule (Cont'd)

Yaar
Items

1985

1986 | 19s7 | 1988 199 1990 | 1991 1992 1993

10

—

Treated Water Transmission
Main (Buaran Plant - Distri-
bution Center, Zone 3)

11

Distyibution Centev, Zone 3

12

—

Distribution Trunk Mains

Zones 1 and 2

Zone 3

Zone &

SECONDARY/TERTIARY MAINS

L3} bistribution Secondary Main

L4) Distributicon Tertiary Main

L5} Zonal Meter

POWER RECEIVING

6] Serpong Intake

L7} Lebakbulus Plant

18) Distribution Center, Zcne {

h9) Distribution Centar, Zona 3
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1 (B
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(]
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(e -
AR RN
(C, ! D T"/AI
: |
TV
(P -
(c :
|
‘ J
e} 4
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Legend

(C} : Construction and/or

Pipalaying works

{P) : Procurement of pipe

materials

{E) : Procurement of mechanical

equipment

(EL}: Procurement of elect-

rical equipment

c
M
s
I

TR

T/A

¢+ Advertisement, Tndering, Evaluation
and Approval

1  Construction apd/or pipelaying works

:  Manufacturing ‘
shipping, Handling, Local trangportation
Installation of equipment

: Test run
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Table 7-2 Financing Plan

{Unit : Rp. million)

1984 - 90 1991 -~ 95
Amount Percent Amount Percent
sources
Internal Cash Generation 157,567 30.6 502,209 81.0
lst Phase/2nd Stage 248,105 48.2 118,181 19.0
Others 109,014 21.2 - -
Total Borrowings 357,119 69.4 118,181 19,0
Total Source 514,686 100.0 620,390 100.0
Requirements
lst Stage 71,878 14,0 - -
Immediate 37,136 7.2 - -
lst Phase/2nd Stage 248,105 48,2 118,181 19,0
Rehabilitation/Pipe Extension 49,501 9.6 12,188 2.0
Routine Construction 23,083 4.4 18,811 3.0
Total Investment 429,703 83.4 149,180 24,0
1st Phase/2nd Stage - - 175,050 28.3
Others 43,504 8.5 74,471 12.0
Total Debt Service 43,504 8.5 249,521 40.3
Working Capital 18,044 3.5 37,857 6.1
Tax 17,547 3.4 34,419 5.5
Contribution to DKI 13,682 2.7 106,681 17.2
Increase in Cash - 7,794 - 1.5 42,732 6.9
{(Finance Required) {7,794) (1.5) { - {-)
Total Requirements 514,686 100.0 620,390 100.0
Note: The amount of "Finance Required (Rp.7.8 bhillion)" is

different from that quoted in the text (Rp.13.3 billion} since
there i1s cash surplus of Rp.53.5 billion between 1984-90.



Average Tarlff
(Rp./m3: 1983 Price)
Marglnal Cost

' [PROPOSED WATER RATE|  (10% discount rate)
400

Case 8

Case A A A ———
360 \\ /A z/
< 5 Q 4

200

J\/\ N

—13
W

1

1981 82 83 84 85 86 B7 85 69 90 91 92 93 9F 95 yo,,

fase A PDAM Is subject to Tax Payment and DKl Contributions.
PDAM does not receive Local Government Equlty{groundwater charges).

Case B Assumptions are as same as Case A exept that Accounted-for Water
: Ratio Is not Improved at all from the 1983 level,

Case C PDAM ls exempted from Tax Payments and DKl Contrlbutions.
PDAM does not receive Local Government Equity.

Case D PDAM 15 exempted from Tax Payments and DK! Contributions.
PDAM receives Local Government Equlty{groundwater charges) of
Rp.6 billlon every year.

Note : -Each line, except for the line of Proposed Water Rate,
indicates the average tarlff In 1983 constant price which
makes each year's net cash flow zero{(no cash surplus and
no cash deflcit).

~For computing the amount of DKl Contributions, It Is assumed
that the value actually pald out In 1982 will be malntained
In real term.

TR 7K ME & R R

Fig 7,1 TARIFF LEVEL AND MARGINAL COSY

JAKARTA WATER SUPPLY DEVELOPMENT PROJECT | JICA
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Table 7-3 Affordability and Tariff Increase

{(Unit: Rp., Rp./m3)

Percentage of monthly income spent for water chargei/
(Middle income group with monthly income of Rp,150,750) ~

2% 2.5% 3% 4%
1. Monthly Paymentsgj 3,000 3,780 4’560. 6,072
2. Water Rate 3/
0 -~ 15 m3 40 ~ 53 66 91
15 - 30 m3 80 106 132 182
more than 30 m? 300 398 495 683
3. Average Water Rate
- Middle income 75 99 123 171
- High income 169 224 277 385
- Non residential 522 459 400 480
4. Necessary Revision
of Present Tariff
Schedule for Non- 54% 35% 18% -18%
. . 4/
R951dent1a1595ersw

{1983~1993)—

Notes: i/ The middle income family is defined as the Group III and IV of
the classification quoted in Chapter 2 of Master Plan. Rp.
150,750 is the mean income-per-connection of these Group IXI
and IV in 1993 in terms of 1983 constant price computed using
the same set of assumptions of the demand projection.

2/ Rp.600 for meter maintenance and administration included.

3/ Same as the present rate.

i/ Public hydrant included.

5/ The projected average tariff of non-residential uses for 1993
is Rp.340/m*® in case the present water rate table is not
changed in real term.

6/ The average tariff of all users is Rp.292.
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