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1. XMREOHRK

1.1 WNREOBUE - H2EFKR

1.1.1 EXIER
(1) HEEEER

AV RRVT (ERXAFR A > R T HRfE) 3HRET U7 IET 5, NS0 2 &

5 THATHY, ARE A MOHTH D, HmE7 V7 #EEHE (ASEAN) OB I L& i,
KE DB D EEY ¥ B Z 15 E O ASEAN KEERHEEL TRV, M7 V7 OB
BLORFICBWTEERZEEZ R LTS, A2 RV 7 OEBIERE L FIRT,

& 1.1 EHIFR

EXER |[AFRT7HFE (The Republic of Indonesia)
BE [Py HILE (Jakarta)
AR |$92.49B N (20135, AKX T BUFKED)
RiE [ REIIL—ZR(TrT, AUFEH3007E 1K)
SiE [AVERITE

ARSLEL 881%, X)) AMK 93% (TAOTFREVE

R [6.1%, AN 3.2%), EX—# 1.8%, {L%X 0.6%,
=% 0.1%, FND1Hh 0.1% (20104, REE#HET)
(2) thE?

HPE 5,110km (2B X OEEDNIANY FREBEIZFEZND58 1 5 3 TORNDFIZ XLV S
b,

® 1.1 #BER (£1)

L 4 %4 HP & EHIkEZ. http://www.mofa.go.jp/mofaj/area/indonesia/
2 National Geography, ESRI %
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X 1.2 #$ER (PvY75)

M 13 #HMER (CrhiLE)
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1.1.2 BUADHER®

REERERIF L ORI OEZ TH 5, #2TESHS (DPR) LEEH#HS (MPR) bk
v, ERW#ES MPR) 1TESHE L (E#ES (DPD) AN OGHK SN, 2014 FOE
PERSEIC L KBRS LTYa 3 - v R RESRH SN, ¥ a 28I, %95 - (RBoR %
BB S L, BE, M. B - TR —ED A LT FEE R OO T FE & B I
BIF T3,

1.1.3 #E& - BFOHR!

2000 -6 2018 FFIZHBIT H A » RAR T OFENAEMFITFEL L T1.3% a2 TEY | JH
WEOHFTH~ L— 7 EWOEE L NTEIMEMIC S D, 1 > AT BRFGHZ LD &
2013 DA » R TD—ANdH72v GDP (4 H) 134 3,500 NV Th D, BURHESIES LW
R OZEN, EAEEOILRZHEmE LT, BE 10 FHORFRERIIMN 5 725 6% &
FELTRY, BELERERENRD SND, £7o. XFNTEIMEREEE BT 72 B ) 2 7
LTW5, 72720, BREIXORFRLEELZSH Y . wHEEIC X AN SEENREETH D,
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Y UE) ORRED, IO K OKEICRA 28 EZ 5 2 LT 58,
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Vo ARNOKEE=4# 1 I RERTH, Pz T COD DED & < AKEIGYN L T
boEHEINTNDI,
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UL L TWB,

A Y RRTTICRITHREEGROBR, BREEE (2013)

6 Economic Impacts of Sanitation in Indonesia, 5817 (2008)

7 2012 FEREME : 422 HK Kb, Urban Sanitation Development Program
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FIZARE DB TERE L [V y I aHlEREfRER sk (MPA) #48) iIcknwT, k
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EALTNWD, Flo, B1IABREZXNRE LIEAEERW S T2 % 0 Z RN T K E R 52
(E/S) ] 132014 4£ 2 HIZ LIAFREI Sh, A%, RIMUEO FARER SN D TETH D,

KBRS « AR BHTAR DIERIE 23 1.2 101718, BREBFY—MRIRDiER L LT [5RiE
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x 14

ANKOFRAZRE LERKEEE (k¥

Class (Purpose)

Parameter Unit I it v
(Drinking) (Recreation) (Fishery) (Irrigation)
pH - 6-9 6-9 6-9 5-9
N A S S e

— — — S o

100

Total Coliform MPN/100mL 1000 5000 10000
H{ B8 : Regulation No. 82, 2001 S H LSRN
BiZkER#E
=& 15 ANKOFAZEELEDOvAILAEFIIMDOKEEE (¥
Class (Purpose)
Parameter Unit B C D
(Drinking) (Fishery, etc) |(Urban business)
pH 6.0-8.5 6.0-8.5 6.0-8.5
0
CODg, mg/L 20 30 30
DO mg/L 3 3 3
NH;-N mg/L 1 2 -
Fecal Coliform | MPN/100mL 2,000 4,000 4,000
Total Coliform | MPN/100mL 10,000 20,000 20,000
H #: 515 S No. 582-1995
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17 JICA FL v Y44 b
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Sanitation Management Investment Program (MSMIP) M{F1E7 %,
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and Hygiene IUWASH) 2B\ T, ¥ 77 1 v 7 # 7 OFEIB L OURIZET 5 FE % Fhi
L7c, E7o, HREITIE TKEFAET v 7T L) ITBWC, 7T 4 v 7 2o 0 EBER LA
YA NOEARLEIC LY | FAERREOSGELZ SR L TW\DH, AT, REITEA—A T
7 EBEEBAZE T 1% Water and Sanitation Sector Policy Formulation and Action Planning Project
CBWTARFELECET 2 ¥ 0T 4 T 4wy 7 A b & EFFHEARE T LT3 L
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FERNTRET 2 BT 0R & Fhii L7z, & DOfOKEREE - AREAEICRE T 593 & LT, Hibah and
Infrastructure Enhancement Grant Programs (4 — A k7 U 7 EEBA¥E/T). Community
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IKBREE « AR 2 B oA 7 TRARIX S ORFE OB Z G T 2 R EERETH
%o 2018 FFIZETREAE & A v R U7 AR ER TSGR I T 2 W IR E A
L. 1GKBIZ BT 2 &R Uiz, Sk, KEREE - AREESIHCEET 2 AL FEOHIN
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(2) Eh/N\— b F—L AR REOBEAREE

MRETHLHA L REXTTOC/PHEREE LTiX, A FE - FEER AR OKEEEEL,
MM B4 T D &L BICAFEOFEEWIMBRLBEZITH, £/, EEEELE LTIV D
Jb 2 RERIIN O HEK BB R T 5 DINAS TATAAIR K OWE > ¢ 1V X FAGEE Z487E L.
Mgk et ARk T, BB ORI ESE AT O RO LT 5, Mskak BN E & PriET 5
e v vz B O Mk B OFFR A 2 B Y 1) 5, BPLHD 138K KE 0 4 ferd
e O i@ 14 ORI e & U ChEE-S1F %, DKI JAKARTA, ERBEAAMAE B L Cik
FEEBOREZT DL L BT, SHBROFERRICAT IERNESLE LTESIT 5,

K 4.3 XNREDBENIKE

B3 O A A #&E
AN - FE2E (PU) - C/P #&ES (M/M E4)
DINAS TATA AIR - C/P K%BE  (SE@hk%Rs)
V6 VAT T KIERD - iR, BR LES O W
- JE R DHER B BLO W 1A O R £
Wy v - BMERX X B DO RS Al
(B4, ERREER, AR R R—U AL T T O

cBREE=FV 77T DR
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(3) IRIZRZEETAME IR

TGN ER O fit g% BRSO X O FERIIZ R T~ 528, MR EICKIT 5 REZEFAMIZET 2
BANE LT, TERBERERN S AT b 2 ek &U\ﬁi’u (f)ﬂfié/\ No.5-2012,
Peraturan Menteri Negara Lingkungan Hidup) N FET 5, ZOMANC L 5 &, AFFE
O CERIERENN 2 LB & T DG KA I T 0@ Th o | k- FZFEFEDORSE
Migx (BRZ A7) (X FRRBEARICEEY Lo, BREFESHE ORI IZFEY LRV,

100,000 AL EZsxige &35 UIRALEE SRR
2ha VL B UJRALE S %

100,000 ALL 255 &3 5 15K AR fit
3ha LA B FKALBE e R

BOD &% 2.4 ton/ H LA E D5 KL S

Al O RA ORI B L Tid, BREEZERHN O 2 OB~ 1 — 2 A
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RREOTFR A2 HFET 2B, BRBEY A7 ~OX Rl L-stmEZ 7T 5, B
A7 LR FFH EREAR L OHEEICBT 5 BRHEEZ LU TIORT,

THEPOREER &

T OB xR

S O RS 0 it B S5 1 o 5%

B 75 FORE BRI,
BEE 75 N OEEEERS

x 44 RIRVRXIDOBFEE

RIZIEH #8 il {5 P er)
THFIR E{i dB(A)
ERRUBE™ 55 ’
BEROH—EX 70| BREHRAEIC
B |SEmAUEE 65| RE9 211
F | 50| KEE4 (1996
fhz 70| FE48%)
BT RN RS 60
LY I— a3 e 70
BB BT (x10°m)
4.0 100
50 80
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IRENEHE(C
80 20| pEd ZIEIE
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i 12,5 32| Fama9m)
B 160 25| b gt 3 (6
208 20 femI=Ey
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50.0 8
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£ [T AT 2) (RS
2 TEing "o0s| REAES
YIL >R . b
2 AF L 0.01 (199%%%50
AFLY 0.1

HE:AVRROTICEITRREFEOTIRE K, REA R ——X . RIEE
KERERIEEM IEEMICBET 50 RUVBLOVMEERVEREIZBREET S,

(4) horvE—"—k, BEEANHEEF L DOHERR
ODA ZfHbizmiF 7z C/P B & OBEARIMEE%E & o miaiking [REEIZET 5%
H -« e OBRSEEIIET 2 HH] - DEBrE & 22 591 (20 L TRREICRT,
(REEIZEET 5EI1E]
® HIHER LMY A b ¢, Kota #iX?® Kali Besar I £ G2 BMY1 - &
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(1) 2) B - FAFOME ST ) (R LRSS KBS E LR D TETHD
7o, K TEZR S WRAT PR AR E L THELERT D,
®  KFGUKEIT500m3/ H (HE/KEE I & : 5L/s (C/P HE B2~ ) X 86,400s/ H 1,000 (m?/L)
X1.1~1.2 (B#=R) =475~518m3H L V) L7 5,
® UTAKEIL., FARMHESEORFAE L LT HEM L TW5 BOD20mg/L LA F %3857
Do Fio. IOHERFAA L LTHRA LIz, 5 SN D BREMEESKEOE
WEEZR L, WKLY A 7 TEhRICEE 2 £ T 5,
® LPRFRE & 72 DVGIROMBRIT, FEIMMRHC C/P HSRE LAERFEELICEI S L, HERFEHE
D UNY EEANBERET 5,
(EADERVCELICET 5HIE]
® KaliBesar JI|OKESED -6 W - FREFHIC LD FEAFML TUT LW (X 4.3),
o N - FIFFEOMEBICHKLE L 22D RO AR A R O TR NSOV Tk KRR
T %,
® LN - FEIEFENRIRSNIZGEITIEL. AV FXUTBUFE L TRRIRG D A21T 9,

43 PULDHBAICETHREE
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(et ad & 2 S FIR]

® MR UTIEIHARNTESNTNDHEDD, ?3F7kft5<7§>%@ﬂ§(%% TOTANKE

v (COD : 200mg/L, A~ , Fiz,
L COMEZEERL TR I EEL L7220 & FRTS
& YUHTUTICVmZA T EEANLLLLGA.
BOD140mg/L (=200mg/L X (100% —
5 it BOD K&
AT HRHETDHT-D
BANIRNEETH D,

(5) EEAEHKRVR7rLa—IL

NS DRK DI

W N - FREFFEICIT 2 FEHAH Z K 4.4 12 BIEAR T Y 2 — VB R 45 IZENEIRT,
C/PHRS BIOYhILET
DINASTATAAR | = EAEH A o g
w1 REER T (i) [€ FIREE A
TKESD A A AR
A MEERIR R eI Rl
HFEED HrEE ESHIERY Fir
2 e |
ESHRX T M/Mi#E C/PER OIHERES
J—hf— € HiftHhh —> TBR € RERE —> PU
= A
KR o
R %78 C/PE IR
C/P.I:{ﬁ?%ﬁ?l f,’,',’, nﬂﬂ ‘ DII\ieSTATAAIR
MOEF. BPLHD ﬁ;’;’fﬁé‘f*
4.4 EF - EFEEFETOEMBKS
& 45 ER - FRAEFOBERA 71—
E: -3 p
RH 415 6 720186E9 10] 111 12] 1 2 314] 5 260177 8 10] 11 [ 12 12018E
MR e
WEFEA
(BAERER)
HEERR R
SRR
WEEE
R
EEEE
PRI
ECH AR
EHE
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(6) tHAHEEME FEHERLZHRE)
1) FEEEEIE
ARFEEOEMIZY 72V Kali Besar JIAFICEANT DI O 7 1 — %X 4.512R7,
RUPR R R I MR IR & < 4 DOREREIC S, SR OREIZLI T DO LB Th 5,
© KiE
MAKIIWAIEKR b EEND Z &b, OSHEOLERET) (500m3/H) LLEDM
/K% Kali Besar JINNZ53 /KT % 72 Ofak,

@ =Ar7Y—v
Ef T OWMAE T2 0kigk, A7V —rTHRELEZI IOV, EHH
R,

@ Ko7
PN LBk & BUSRIIC T &S 5 120 O i,

@ ST
MR B 2 LT S 3 RICRE LEBUEROTEE LIF, Hok 0585 %
SYHR - RET 2 ik,

A
\[/ 500m3/H

7128 /\
IKIE -_.ﬁ.ﬁ_ﬁ_n__a, 7K &L TkKali Besar
- AR
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AY)—=

AN R > IR
(ERIdsKRE)
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RIHE
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2) MEERREDRE
FROVAT A7 m—ZESLSKABREELR 4.6 [T8 T, B OBIEDE 2713 L
ToLBY LU,

IZRICIIRAKEN T 528, ZThEaBET 5 LN RE < D7z, xt
Ll C/P H‘éf’ﬁ@%ﬂ“ L 7LD K EICHE T DR Z 7T 500m3/H &35,
A AKE 75@ RDOPAKDARI DS & < 72 DR TRRIE LRV &, FERRIZ
WAL TEGAE, MURABNTERL D, TOD, MADIRALR L HE
7k7k’%fﬁ’ﬁi%)ﬁ5ﬂ5§i+@ BOD K& (=200mg/L) Z&FHRAKE LT 2,
FERLOFM TS 57 DITEEL R DA Fa— NEEx, AR TOHEFIZFESH
THRIATe,

W7 7aT = OWTIL AR TOHES] - JRAKED O LB E/NRO K ik 2
HaATe,

% 46 BR=EHEE

1 e 5 L/sec = 500 m3/day
2 BOD 200 mg/L
3 BODE = 100 kg/day
4 BODEE AN 0.24 kg/m3-day
5 KEER=E 417 m3
K¥E-TiE 6m X 20m X 4m
6 BODRE= 0.004 kg/m=day
1T IN\AAT—FES 25,000 m
8 N[MFAa—KKEE 90 m/m3
9 INATI—FERERS 278 m3
10 NAA—FFiEE 66.7 % > 60%
12 WBEERE 100 m3/BOD-kg-day
10,000 m3/day = 6.9 m3/min
13 07— 7.5 kwh
14 KR T 1.5 kwh

FREOREFHFEAEICIES < fEik X A X 4.8 1277, Kali Besar JII4 FIZ1HE 7.2m X
£ 24.3m OMEEAFIE L, ZOHIZ 25 T m OA A a— REHETHEHBEITH 5,

B, NA A a— ROREFET, K 4.917T L9 ICSAENIC BT 2EE L7-REE
T, OGS 1m324 0 90m VL E L7025 X9 BEICAE T 5,
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4.8 fEERETEIR

49 RIGERANDNAFI—FRES A—

3) WIEmAHEE
AITEICR LT i B 2 R L, B R AR S a2 FE i+ 52 &1k b
WEE W i%EIL. 99,787 THAMEL TV 5,
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(7) BEARMILGEREDR
4.1127~r7 Kali Besar )| O /KE S Est Iz IS & FELE2 I LT-5E6 O/KELE DR %
LR,

1) FHHRE

KE SR ORBENAR D RHESM 2% 4.7 (287, Kali Besar JI[I2I1EEF 10 ADHEAKk
EEMALTED, SHEKE2 51X 250m3/H  (=0.0029m3/s) . BOD /K& 200mg/L D HE
KRBFNZHERKENTWD & Ui, Fio, BRI Y A 7' BOD FrERIL C/P #EE D%
RFHTH 2D BOD20mg/L (=FREZE 90%) %, C/P BB DFRESRITA o 3
T OBAFEAN TS T RE A fitiag (BRRMEbIRR « v 7T ¢ v 7 2 o 7 \BEPORK &
LR WVLERERR) ZE T 2 H#tCThd Z Emb, 50% & LT,

ek, KEMEHEICHKSE, ERMLOmAITEr L& XS,

x 47 BREMROAESH

15 H B E
HEKER X 10
BE/KJKE (BOD) mg/L 200
= m3/H 250
Bk & m3/s 0.0029
BRAEXA(TBREE % 90
C/PHEEIMNIBEERIREE (% 50

2) BARMROHERE

WK - FEREFE A M L T2 A OI5EOFREE & 725 BOD TOKESGENRZHEAE L
fER 2 LU FICRT,

Kali Besar JI[1Z1Z5F 10 KOPKBERHRIVAATE Y, 2D 5 H 2 Kloxt LF¥4
THTETH D, ZD 2K DOHIRAEIL 20mg/L & 720 ¥ v I Z BN OBE L
TWOLKERED C /7 T AZMETHZ L&D,

—Ji. EOMOKEEIIBR Tl C/P HEBI M 5 7o U ifiax CxI R % FEhi 7 (4 %77 8
K) Lo TEY, REXENPBRULBEY A 7 X0 IRWER & 725 GHERER Tix C/P #E
DOFEOBMILITIR T TH Y | FFHIIARH Th oo b a A v " fE L),
ZD1=, C/P HREOFEM T 56K b ED TRAET D &, WJIOKEIT 200mg/L 55
84mg/L FTCEHET HI L L7210 | K 60%DUEMRNPHIFFTE D08, % BV FERIIN
DOREFEMER TR TH 2 ENTE AR,

Z D7z, C/PHEBITE O OPEKEE bIRKAEE Y f 7 OBEAZRF L THY, £2TO
PEAKBE 2k LIRRALER 2 A 7238 A LTe g6, WIKE (BOD) 133 v v 2 KRN
BELTHWDOKEREED C IV TR (3 4.8) 2R T2 LNAREE D ZEND ., HEH
ICEWREBELND,
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F 48 ANIKOFRAZEELLZDOvAILAEFIMDKEREE (k¥ (BS)
Class (Purpose)
Parameter Unit B C D
(Drinking) (Fishery, etc) |(Urban business)

pH - 6.0-8.5 6.0-8.5 6.0-8.5
BOD mg/L 10 20 20
CODg, mg/L 20 30 30
DO mg/L 3 3 3
NH;-N mg/L 1 2 -
Fecal Coliform | MPN/100mL 2,000 4,000 4,000
Total Coliform | MPN/100mL 10,000 20,000 20,000

Hi B - 413 S No. 582-1995

FER L LOKEIE, Vv s
BERIIN D AR FEYE % il e T &

NRAFa— ROEAIZLY K
BHIEMELE T DT KE &

A JHEER
EZEN
BWE| 58 |g/s g/s
JKE&| 200 |mg/L mg/L
FRE| 0.029 \m3/s m3/s
N
200 |mg/L 200 |mg/L 100 |mg/L 20 |mg/L
0.0029 |m3/s 0.0029 |m3/s 0.0029 |m3/s 0.0029 |m3/s
200 |mg/L 200 |mg/L 100 |mg/L 20 |mg/L
0.0029 |m3/s 0.0029 |m3/s 0.0029 |m3/s 0.0029 |m3/s
200 |mg/L 200 |mg/L 100 |meg/L —_—re
0.0029 |m3/s 0.0029 |m3/s 0.0029 |m3/s 0.0029 |m3/s
200 |mg/L 200 |mg/L 100 |mg/L 100 |mg/L
0.0029 |m3/s 0.0029 |m3/s 0.0029 |m3/s 0.0029 |m3/s
200 |mg/L 200 |mg/L 100 |mg/L 100 |mg/L
0.0029 |m3/s 0.0029 |m3/s 0.0029 |m3/s 0.0029 |m3/s
0 |g/s A 0 |g/s
0.0 |mg/L 0.0 |mg/L
00 |m3/s C/P BEES D WLFL it 53¢ 1 LB 28 8 00 m3/s
EN 1
— /{471_:_P2%Fg§2\
) ar=| 0.58 |g/s
T e KE| 200 |me/L
BEE=
C/P BRI A BT Ari| 0229 Im3/s
e — 20 |mg/L 20 |mg/L
=l
RS NESATRAGH 0.0029 |m3/s 0.0029 |m3/s
HINAAA—FDBREEIL0% (BRILERAT) 20 |mg/L 20 |mg/L
XC/PHBE DX R DBREXNR(X50%EL{RE 0.0029 |m3/s 0.0029 |m3/s
20 |mg/L 20 |mg/L
5 BAHE 0.0029 |m3/s 0.0029 |m3/s
I5H AIKE (GlEES) 20 |mg/L 20 |mg/L
me/L % 0.0029 |m3/s 0.0029 |m3/s
EZEN 200 0.0% 20 |mg/L 20 |mg/L
1BEA 84.0 58.0% 0.0029 |m3/s 0.0029 |m3/s
2B FRI0EMMEA 20.0 90.0%
0 |g/s
0 mg/L
0 m3/s

—

410 EEk - RAFXRICKIHAEDR
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422 REEEHH GIERESRK)
(1) AHva—ri—t
MOEF, MEJF, Hink

(2) EHEREBEICLVELH LG FREL=—X

Tx ANEEERIMEIZ T & LiaA v R T ENOINIEBESAET L TR Y, AR
IRRERMBIRVRBUZ B Dy ZHEFRIET 5 <<, MOEF A% 15 )1 O KB LT B Y 41
LEMEZRLTBY, 20956 30 Btz st G O K E b A 8 25 51 FEAT
BRI H D, REENAEHEICDZ 2 0D, K3 A NEIROELY AT LB L
THY., KEMME2#EAT 5 Z & TRBOMIIKELBECEGTHZ LNTE D,

RE. RISV AT 272 9 A TAA A a— ROMBIER BZRE S LD
IR X A 1L, e FBUNRASA 42— FaE AT B O LA %2 0 2B R LTl
&R OBEREZ 3 ISR T E R W ATREME N BV 2 LD IMEE & Tl S & T,
i 5 2R At S TR O BSER N E TE |, RIEFIEO AL TR OB Z /0 23T
R FmA A TR R T 5,

—~
w
~
i

EMBY R FADIBHEME

s NAFa—F (CFm&A~7)

o XIGUKEE : BHKEE (OKIE 20em LA T, Jiti# 0.3m/s F2E)

o JEFEHIEL 10 =v b (10m/==> }) X10 AK/HAKEE (m)
o BREZE : ¥ BOD BREFK 30%

o REFHEKRORA T F U AFEOTH

(4) ODA E#bIzmF1-1EKR

AV RRTT KRR L& 2 A, AIFOFEMNH Y X F~OHE#ITTHE & OEE
BT TWD, 20D, EFTIEIREGZHELB Y A MIARFEITZ R8T 2 & & b,
U IE MOEF ROV & A 7 DS, Fa— ROREIZB O % VT2 HUTER T 2 )5z
FEMmE U A MEROR L, BRIZEFFZHEHLTHL L ) X o@E T 5,

423 HEEBLHBH (EOR - \BOXLREREEEHH (EOREE))
(1) horF2—in—+
NGO (Gerakan Ciliwung Bersih)

(2) EHERBICLYVHALMELG>FREELE=—X
X AV S BRI N ORINTIREE RS BEFE T DI =2 L 8 FE L TOLRETH Y |
KEEZRAL TN D, ZASIEHEEROHII OKEE) ~DOE#MOKSHARETHD Z L
BHBINE RS> TS, ZOH, HIERGEOI/NSRa =7 46l OKE)
DEALERR DM L2 iR 2 12> TS 2 &2 R0 fRRERRIOKE RILICTHET 22 &
INFRETH Do,
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(B) ENIREEDHH

NGO 23l OK#E) OFREENAZ FEhE L T\ A /ha o =7 1 X, & A 7 ON
AFa—FE2HAL, JIRKEOKEGEZITH Z LT, Wl OKEK) 1ok 2 5k Lz
M2z Ebiz, FiAOa =7 4 ~OEZRIZORT 5,

4) BHICKYEBATIEE
e NAFda—F (EEHZA~7)
o JEFRHIEL 10 x=v F (10m/== ) X 10 AK/HEAKEKEIE (m)

(5) EWmiiEE
O /Maa=F7 4 NE FTLKE~OYEF A TONA 43— RORE
@ A A a— Ik DKREHFA RO
@ N Fa— NOMFRER ((FEWHRE) BT hL—=27

(6) ODA E#1bIZ@E I+ =1EKR

NGO O Y F 1T, MBAFHSHE L L BEICLTRY, BELEREEICL5/hala=T
A DFEREEZHEL TWD, ZOIEBIAAS A a— RefIN LI OEDOR - AMO
PREEIEAE & 4177012 K 5 ODA ZIHEICBT B0 RS TS

L% b NGO &I a2 e, BARAY 7okt S g o> i3 m% R O VAN G T X
HEDHDLTPEELELTND,

4.3 XRMIHKRUZOFDKR
43.1 FYOUNZEEHT-FED#IZ ORI R VKEDEIK

YHOFESSEHIEE L TEZTHDE Yy DAZEERIMNAOTF U o ) RO A S ORI
ZLL IR LT,

Fro. TV T INOKEREZITV, BIERRICHESE C/PHEE & ik L. ODA ZE0 A
A PERELIZZ LD, ZOBRITIEH LT KEREMSRICOWTH LU TITR L,

(1) AR UKERDIKR
X AN EFERINNITIZEZEZRNTHHF VU U ) ZFLIC &<®§JII75>#|%J@E@OE9
SALTEY (K 4.11), ZHBRINIHRAT KB EEEI LD > TO D ARPUS
TARENERI N TN Eb, AEPEKIT I 6 KKE %@ LTHJII_%UmLTb\Z)
D, SRR IIKEE OPKEE) 2 il LER FIZEK L T DR H D 2 Enh, AR
A EOREMBOBEDOIERDH D 02D (X 4.12, K 4.13),
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X 4.13 Z=FEOKE,N S DRKIRRT

(2) KEFAEHER
A2 RARTT B OKERFERRL, TV NEEEGGEE LTEBY, U 2 E)
M DT I T7‘/JII)SZU“%miJII0>7J<”*®4k/ﬁi»ﬂ£%@”é EMTE W, £, 5%OFE
JEBH % X 2 BRI KR B OWREARIL & H 72 0 5 HIZE & FEDOKEDEEZ OV T H IS
ﬁofwﬁwﬁﬁ_%éo
ZOH, INHOBUREIIRET 570, AE AR Z 5 L7,
7B, UEKERE L BET HE S KEREDOBEBNILLTO LB ThH D,
o UTUKEAE : TV U UINEDEDIINOFHEERKEDOBILAEH G2 L, )l
DOEHEEALE i3 256 OREBECIEMN TRE T D sk O LB A S 02T 5
AT
o F%KE%E WHKERA Tl S — L & 720 INI R KB O BEK DMK 2 HEm
o8 U, fEsk 2 %89 D80 5440 2 3 5 - O O

1) FEHR

SV RRYT DRBANEIE L, R L HRCRAR T 57, BRI T L3
DChsb,

® % :20154-3 A 26, 27 H

® 7201547 H 28, 29 H

2) KEREHEE

KEHEHEB K OCZOHBIILLTO LB TH L,

e pH. DO
FHAKORDLZ 4R U, PN TIRAE L TW B F 2 b FE 2 HER T 5720

® BOD, COD, SS
AV RV TREEEICOHE SN TOW D KEHBOIEIE TH O W OIGEOFE
FEaRGNIT 5L L b, MRGHEREOREIREDSE LT 5720
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® T-N, NH4+N, NO2-N, NOs-N
BERFCOIETH Y RBHNCNE T D Z & TAHRO TR - fiak s
F DRBLRTE DB E L3 57128,

e TP
KT O T A 2Pl T ORWOFEDFIK L 72V 5 5 FEREOFETH
V| MR EFEIRFOBRE O LB AR T D 720,

3) EHA

4 4.15 |[ZFAEHANEN A2 R Uiz, £, FKBEOWK EOALERERABXAITR L
7-X %X 4.14 12~ LT,

AL, FU U UJIIRNIET 2 #is (St3, St6). JiASIIT 1 HA (St2). 2IR%ZIC
IR OPEIK AT 2 31T 3 Him (Stl, St2, St4) TERENFEH L=,

N
A T St2
< @-
T Stl
@ s d\
< N
St4
FUHUNIA T 5t5
E— FUHVINIRII St6

< FUYo X

414 FHIKBORNOEFRORAE

4-19



St

St3

St4

415 FKHhRALER
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4) FHERR

# 4.9, & 4.10, 416 [TIHBREREZ R LT, £/KER

60

® pH. DO

pH 13722

® BOD. COD. SS
BOD., COD (oW TiL, H#ZE

T oMM & IR o, WL
72 SS pEE BN &Ik D

® T-N. NH+N, NO2-N, NOs-N

MhN@%éé

HOBZIZUTDO LB TH

(2 B DO IXRZZEITD T DAEIA N A S 7,
W ERSAEAN R S =, SS I oW TEEA
FKEL L FES FUVREBIZ > TRV | MRICHEFE L
HENEEINS,
2. NO2N, NOs-N (Z#:Z 2 EH T2 mn Ao, T-N (352

(BRI AN RO, §oF

I, KEREDT L2 L TN B3ENT 5
AR Jﬁz/\é: L TiIkic£ < E.iﬁ“bé NH4-N 251N TS (BR(E) L UNO2-N,

- h"h‘*
NO3N& ET [_/71.\_. 1|_‘\/:Eéj/l/é
e TP
. . .ot
HiZs LN TR 2 MR T 5 Z N TE R oTz, 7272 L., #ZED SS I3
WHLAIZ B W TIE TP b EVMHAIDN R TE D 2 EMB KD Y B Z N L
SRR ST,
=f + I
x 49 FERKE FF)
- TERE
i #ER pH DO BOD COoD SS T-N T-P__ | NH4-N | NO3-N | NO2-N [ T-Coli
= mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L__|jml/100ml
st1 |Kali Besar Barat, Tol Pelabuhan | 2015/3/26 6.5 3.2 36 54 164 1.6 0.2 0.5 0.9 0.2| FAIE
st2 [Mangga Besar, Gunung Sahari 2015/3/26 6.2 3.5 19 28 18 1.1 0.1 0.3 0.7 0.1
st3 |Kyai Tapa, Tomang Banjir Kanal | 2015/3/26 6.6 3.4 23 35 164 0.7 0.03 0.2 0.3 0.1
st4 |Kebun Sirih, Thamrin 2015/3/26 6.3 32 34 51 222 1.2 0.05 0.4 0.8 0.1
st5 |Rasuna Said, Setia Budi 2015/3/217 6.9 3.3 27 49 60 0.6 0.2 0.1 0.1 0.02
st6 |[MT Haryono, Indo Mobil 2015/3/21 7.2 3.6 26 17 10 2.6 0.1 0.1 2.2 0.1
=M
x 410 FHEHKR F2F)
- R e
A AER pH DO BOD CcoD Ss T-N T-P NH4-N [ NO3-N | NO2-N [ T-Coli
= mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L__[jml/100ml
st1 |Kali Besar Barat, Tol Pelabuhan | 2015/7/28 7.3 3.4 26.2 40.1 20 6.3 0.1 0.1 4.1 0.2 13,600
st2 [Mangga Besar, Gunung Sahari 2015/7/28 715 3 454 76.6 104 1.7 03 0.2 0.2 0.05 18,400
st3 |Kyai Tapa, Tomang Banjir Kanal | 2015/7/28 74 3.1 43.7 68 84 0.8 0.2 0.1 0.4 0.2 16,100
st4 |Kebun Sirih, Thamrin 2015/7/29 7.2 3.2 37.2 58.8 126 0.6 0.3 0.1 0.3 0.2 16,000
st5 |Rasuna Said, Setia Budi 2015/7/29 7.3 3.5 19.1 28.8 34 2 0.1 0.04 1.6 0.4 10,600
st6 |[MT Haryono, Indo Mobil 2015/7/29 6.8 33 25.8 414 26 1.1 0.1 0.1 0.6 04 14,000
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Flo, UV DNVERRINOKEEEO SRR ER 411 TR LT, ThWiaRD e F
IG5y Td 5 BOD, COD NS TRIER 2> TWNWDHZ ERHLMMNE o7,

& 411 v HILEERIMNDOKEREEDZERKR

Sti St2 St3 St4 St5 St6
pH B B |%&Z| B B B |%&:Z| B B B B B
BOD |FiFE|XREZE| C |FREZF|FREF|RZ|FREFE|RZFE|FREZE| C |FiFE|R=ZE
COD |[FEFE(|FZFE| C [FF|FF|FF|FZF|FRZF|FKZE| C | B |F=E
DO B B B B| B | B | B B B B B | B
NH4-N | B B B B| B| B | B B B B B | B
T-Coli | - c | - C - C - C - C - C

LLEX D Pk z @)K Z2Hb T D RO sl o 58 & LTI To L B0 Ex

776
°

BOD. COD &\ o 7= BRI r DB BEEERR A ENZ LD, ZiUbik
BN T 5 Z L NETH U | MR B OREIL 2 b A HIG B %
R L LCEmT 5,
ERTITONTIE, RENDZ2NT & kO NHoN 3BRKET 52T
NOs-N IZEfb s Z L2 MR+ 5 L. BERERET D72 OITHRBULOILKIL
RETHD,

U AZDW IR RO ST 23\ 2 & AIHER S 4L, BEESLER & A 7 DIk 5y Bl
HICL Y HOBREORENIFHTEX D2 00, BINORERKZ GEERRINE
%) IIRETHD LML

4-23



(3) FEZKEREMRRE

At DHFERBIZ T Y v B0 Z BRI OF K OVKEE O KB ORDLZ K < R T 5 72
. FUVTINOTWASINZ IS, Ny 7T A GBI EETR) 2 FW7-fii 5K
Hildr (FREK) &9 LT,

1) AEHERVKEREEE

i 5 K R ATV LB A FEMRF (24T o 7o, KA H 1 COD, NH4-N, PO4-P ® 3

HHE L, KEREHEOREHBIILLTO LB Th 5,

® COD : KEHEOEETHY . {HFEOREZH ONIT 5720,

® NH4N: AMFAKBKOERBIOFETHY | LRICELSEENTND Z 0D
KD URDOEFRI SRR T 5 72,

® PO4-P: AHHAKIROERBILOEIETH Y, PHAIEIZZEENTNDZ END
PR DHEHK DG AR A IREIR T 5720,

2) REMS
417 \CHBEM SN EX AR U2, SHHEHS OB Z K45 LU T LB TH
Do
o FUTUJIARIELIEIIN : stl, st2, std, stb, st7, st8
® i AJKIE : st3, st6, st9, stl0

3) AERR
£ 412, K 418 ITHEAIR AR Lz, BAKEHEE ORI TO LB ThHhDH, 2k
HI7RFHM & Ui, BB E D EHERAI TW A HKEEZ 0 b 23 iRE T 231 O R ©
RENEALT DR SN2 2 LS| PR Db 21T 9 Z &5, RO KE
FLICTHET DL 0WR D,
v COD
AN B OSINOFERD 5 B FINZHRAVH B D R OFERD R LT D HLRIZ
KE D BAF 7l 2R Ulc, £, SRAKEESW)I O T CRE 2N b3 DM & i
WTET,
A2 RV T OERERMEL T 5 &, ClassIV (100mg/L LAT) ZHiE L T\
BN /AT b,
v" NH4-N
EIET R TOHETHGE LRRE (10mg/L) ZEET 585K L7220, LRMEALTWY
2 AIREPEDN R S A7,
AV RRTT OREAEL T 5L ME—BESTns Class I (3mg/L LLT)
T T R TOMATHIEL T,
v PO4-P
TEAIKEE K O D R TRE 2N BT DA 28 A S 4, HEKEEA~DOHEPK DIR A D
AIREMEDS RIE ST,
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& 412 BEKERERR

;ﬂﬁ%*%$1ﬁ :mg/L
=3 =[F o/n g
B HEH COD NH4-N [ PO4-P
st1 |pluit pump station 2014/11/14 120 10LLE 3
«t2 |Kota 2014/11/14 120 10 7
2015/4/9 120 10LLE 10
st3 |KotaZr F FR AKEE 2014/11/14 120 10L4E -
st4 |Sawah Besar 2014/11/14 50/ 10LLE 5
stb |Cilliwung %3 JJk &2 2014/11/14 30 7 1
st6 [Waduk Setia Budi TimuefR AJKE& | 2014/11/14 120 10LLE 5
st7 |Manggarai 2014/11/14 5 1 0.2
st8 |Tanjung duren UtarazK & 2015/4/8 100] 10LLE 0.02
st9 |gading elok utara7K i& 2015/4/17 40 10LLE 7.5
st10 |Kotaf F it A K& 2015/4/9 30 10 5
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432 Z#EYA FDIRR
(1) 1=EYA FDERE

AL T 15 0 BARR) e F 2R BRI 1A T | C/P EAfiféBd T 5 DINAS TATAAIR & 4% D

FHEFERN AT Tl YA b 2 ek LIoRER, LUT O 4 HsavR Sz, SHUROAER K
O KEMER R Z X 41918 LT,

i1 @ : Tanjung duren Utara /K
i1 @ : Kota Hi[X

fEtfir 4 F® : Mosque FiitH
i h@ : gading elok utara 7K

North Jakarta

MalArtha Gading' &

NI HOL ¢

Mal Kelapa Gading (&

Universitas Negeri Jakarta

W

o

o«
o

4.19(1)

Exbizw (24R)
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419(2) EZEcE#HEHAD (Tanjung Duren Utara th )

4.19(3) FHFILZMHHQD (Kota Him)
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4.19(4) BEAZ#HHO (Mosque Hhs=)

4.19(5) FEbz##HH@ (Gading Elok Utara #h )
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R YA OB AR R KL O DORDOWFHHROKR, REFLTEMS~SH A FL LT,

it A F@d Kota #i[X. (Kali Besar JI|J&) % FieOBHEICL V®E LT,

A A R TR KEDEN L TWD,

A A b JEDIC i A B BT D120 DX AT 5 Z LN TE D,

BUCEIR & U TR AH Y | BULER & L To Kali Besar JI| O /KB LI
HHTDHZEMNTE D,

BOLHEI CEELEET L2 LT, AV KR TENT A Aa— RoghE% PR T
D2 L NARE,

SRHOR BRI A X, /P GEHIREES & O iR B, Kali Besar HIKOBIEHTH S 7

7 # v T KIS G T AR R E O LI L 3D,

it FOEAKRTY T L BRI Z X 4.20 (24, BUR, 3 @ADL TWD

ZEMD MERRFEETOYKRPMLERRICEE D L O EERE L., BFPKEE 2R LT
JLBR MR £ CEAK S HEHE & T D,

. BRI ARPER G 3T LT D 2 &b, MURIFICITALELRE ) Z 8§ 5 HE

AT R 253 (f 2 —v 75 =) 28HT 2,
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(2) Kota X DHER VEFFKETEDME
1) Kota thXRDPE

Ty I FOIETE I E LT LD Kota MK, 17 #4225 19 ffdic /g Ty
AN EFIEL TN AT R, T A v RO RE 2 -5 CTh b, 4
7V H RO ATE D OHENEAER AR D KO i, EHRTEYRHIZOEL I D TR
FEDBEER] L HMHTN TV, BIEL AT VA ROETANE S TEBY ., BFELTVS
FEEE IR 2 2RO L A R T 7 e LTHNWLATN D,

L, A ¥ KRR T ORI AE D O AT LbE L T b T, BAN
HEATHWDLEMS H Y | FERFEED ST\ 5,

2) BRRFTEOHME

koY, Kota MXOBIEIE L COMIER LA B L., HEIZO-OITHK
LieYx s -2k« vy 7% (PKTJ) & X BAZRRINOY 2 a7 ¢ mEnHE
EMNHoOREELZD L,

FRARIZ 2 DO U T THEY | 1= 712017 £ £ TRMATED T5ha &
2018 4E £ TR TED 59ha DA FF 134ha MEE SN TEY . TO®RE2 =V 7 OFH
B & i 2T & 72 o T D,

X 421 BHEXFEHSE (H#: Cohd=#HE)

(3) &Z#HY A FOEXREMFICEITEBAMN
ATEIC R L7z &30 Kota HIX (T 2018 4 TICHBAEN TEINTEY . C/P HEHiN 5

REINTZHIX (Kali Besar #1[X) 13 2017 FF CTIZHBABVBK TI A2 FEME 2o T3,

At A ME, BOEOTOLEEZZOEKRT Y T THY . Z I bt En 8k 2k

THIET, S A= FORER PR LAY AH%OWEEINC [ IR RO B
YA R Th D,
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433 BEA TS DEHEIKR

BRI AT A%, IR ORI OKE 2 HHIRE - SRt T 5 AT AT
bbH, A RRTT T, BRI E TR 2B L TRINCR T L TWD 2 & h, B
THA 7T & LT, EIEHEPKSE 2 BT 5 FAEEMAZET bivd, FAERE L —HH
XEBRIIZERZETHD Z LD, BUEHET LTV D FAEREHRIE IOV T, LU FICEIT 5,

(1) T/KEZEEE
X 4.22 (2 F KBS 2118 % 171, Zonel KON 6 1% 2020 £ % Tl i+ 23 & 72> T8
D . VIR 2050 4EE CTORBI AR CTOEENFE STV 5,

H . 0 RV TEY Y DNVFTEKEF~AX —7 T O RE L &8 U i5KE R fm E#H
[HA=RVE S/
ALY (2020 ) Kt HH] (2030 ),k BT (2050 4F), B BEER

M 422 TKEREEV—Z2T

(2) 1BR#HEY A bETKERBOREENS
A A M Zonel IffE L, EEEATE HIHLL TS HLHEH#FTZ G5 LT\ D
ZEMmb, REETEMTOHX L > T D,
Zonel DBMFAE L HEAEX 0 %X 4.23 1Z/RT, HUOL TR 2 9 5 P X & OV
X AN HEAH A SENEN 23 i < 72 0 . ALK ZE I E RN TIEH 5 2 EVRIB S D,
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£l MY A MK O 2 WEE - 3 IERORmE (R LiE) THHZEnbh
TAKEDENHETE TETICHLBEDHMEAT LI ENEZLLND,

oty b

e

H o 2 RRUTED v 0 SR HIN T 7K ALBE S (i 56 Y i A

X 423 TRKEHBREERVERRS

(3) TFKEEIEE DEEN

At M N AKERE O EEICALE L TR Y, JKEEEZ TAREICERY AT Z & 72<
Ahiix CHEIET 5 Z L BARETH D,

Flo. TAREZENM L25E. WIOKMERHAK E LT OAETEMENEK DS T AL~ iLiA
ATLEW, SEERFOM)IFTREIMER L, SBIEOEIIZ SRR 28NS 5, A b
RO FBOTEN LA L 25 Z &b WJIOMERF K E L TORIEHIZ S D720
LT ENTE D,

S BITFRRIIC TKEICEI D AT HE T, BUKSEZIANNCEI Y 2 % Z & Tt
FREThiRZENT 22 L bAETH D,

UEXY, %O TAKERMICEEISND Z L, FEOMGIENHEIRATETH D,

4.4 f{th ODA Ef4 & DEERTREM

AV KRRV TTEBINTWD, EESNTAKBREICEEEROHLZ Y02/ b &R 4.13
W,

AP L BEMEOIEFICE N T e Yy N E LT, Y B Z RN O T KB IZ B L
fvuav=r b (FF o4, 6, 8,9, 10) BEFTHND, 1433 BHEA 77 ORI
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bR L7cEBY, FPAREREEE NTRMELEE 2D Z &0 6 B E TOHIM OW)IIKE S
TR OALE ST & LT, AHEMOFERMEZED T, o, B MoV T, 2020
EETOEMNTEINTND Z ENE, BAENREMA 7Y 2 — O TES 28 0, [k
FOIZ FAGEICEER T 5 2 & b REFIC AN AREIRO FERANLE L 25, TOD, HWILE
DN TH/MEREMmINRBSREE (T - EIEFE) | ORBITHEOFT TnEne
EZTWD,

Oy B BEA LB OB ICBLET 5 Ve Y27 b (B 5, 7) ICOWTIE, iEEFTOHE
KEOKENRILLTWDZ ENEEIND, TD, BIRIRERESDT - SRE M O -
WA AR 95 2 & T AR & OEE Z BT O OW I IKE DI F ST 5 2 LN EHET
bHoHEEZD, i, HEEIOEGICAREIREZEAT L2 LICXY, S6R5KEFRE
BT DHZENARETHD 2 ENE, ZNDH DRI DNV TEEERRD 5 Z & 03I DK E 5 b2
ROBERCERT D ENZ D,

® 413 BIEEE (KEEEH) 950 ODAZH (Fig) '

&5 e FER HARS

1 %E_l-l‘l;!li‘:/?*;Fﬂ(MEEEIE*if'ﬁtDQ_O)E“EQtE ﬁ{%ﬁﬁﬁ;’;j} 2001/10~2004/09

2 [AVRRIT7HARBEEE AT LRETODS IO |BitHAHATOD oM 2002/07~2006/06

3 | RSN\ VYHKEEEEEAR L BEDREW 2007/11~2009/03
SHANEFEKEEIRI—TIVDRELEEL: |0 o N

4 EKETRAE AL T O T Ak BEftitpAH7ao o+ 2010/07~2012/06
AR T OEHEFEREEICHITHERS -

5 MBS - F(HKNIBO RFLER SR BHOREIR 2011/10~2015/09
v AILAERIMN T KNS BiEEEEFRAE AR — -

6 |(PPPALTSE L) Bh%EMHAZE | 2012/01~2013/03

7 |dPAL T ATV TOABMEIKDER | = gy 2012/01~2014/03
REEEXE

8 |[FTKEEBFRN\AMH—(HEELBHEMR) HEFRMNXZE 2012/09~2014/08

9 [D¥AIILAERIMN T KERFEEXE(E/S) HEEEWHAH 2014/02~2017/06
DIV AR KB BRI EREDT=ODREN R L | 4y - o -

10 | S AR B R A (FKEE) Bt h 7RI 2014/06~2014/07

11 [ FAREETFRNAF—(HEBERMXIE) BlERMXZIE 2014/08~2016/08

Flo MNEZFERT 2 3 UK 2KEGE (32025 OIHERG OFH) iR E ORIBEA
BAEEL TV D 2 Linh, A5 ®RFERMT D ETHEE 2V 95, TOd, METHE
i LTV D B ERA TH 2 [ERBEFEWE EAAP R EE ) EORIN M GhE 5 2 & T,
KB AL L HOEGE = 56 R 2 I ER TE D 2 Lmb ., A & RRT TR ) O#k

L JICA Ly v¥ A b
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BRVRREMRRICE T2 Z ENATREL 2D | S AR D RIS O S5 aTREMED @ &
WA D

45 ODA ZHRIZH T HRE

1% D ODA BRI T 23RE & LTI TORBZET b s,
® HIEI L L CoORBIELE

e Lo 5HFFA

® gkl 5%

451 BHRERELTORBER

RO EBY | YA B L LT Kota HIKOFRFEHIXANEE S 7z, Kota HIXIZOWT
X, BUEER E U CORBIMEICEE T 20ERH D Enb, FriET 20T v WV Z Hi#lE. &
R & ek 21T > 72,

Z Ot BIARDEERIZ S W TIFH LW S DD Jii (2 RN R OB~ ORI
A DX OROONT, Flo, BOEMTH L Z Lanh, Ml EEA~ i AET T 5 2 LI3kET 5
LofmRndb ol

RIBARITOERSONE AR ORISR 2 295 2 &b A Bk 2T 5 JE T Ol q
B2 ATV RIS LTI TE DR BRENEELLRVE OERET D, £z, BRI
DOWTIE, ATiET 2BDLE - KRR E bIF#ELITV, RERFTIEL 2D X OBET 5,

452 D EHHFA

K ODA T Ok (RKILIL L A7) IZOW T, BB Tl TREEM 2 BE L T 5
W, MR EZERT DIChTl> T, THOEHE O S AFF I NBLE LR D,

ZO7h, THIOBEHE TH DY v AL 2 TR L Wk L7k, s EY) O 588 138y
RO E WD BIAIZR SN, HIEMITAERIZIND D KO ERBdb oo, £z, #iHH
R ONE DB AT H D 720, FEFEMBFIITRI 21TV, # MBI S h 2581203
RN TS E T ISR FEDOFF AR 21T O BE R H D,

SthiE, BIRIRE OFEE AR T D52 L T, RA—RARFEFEREAHND L HHET 5,
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AREMZHANT D56, GV A M EERICIEE L TR Y | /e A — AT Hak & &
HTDMENRHL, LinL, IO#EFEETX 4.24 13780, LZAEZABRELNINST
WARBIZH D | i CRRCITALOFEEZL O MERN D S, £z, YEXKIEEREICHIENWT &
DO CH D = EN TR, BEDOFLE QLT - BEOFREELH D Z LD, i
ROZEMZ RS DUERD D,

ZOh, FANCR—V 7 () #HEZITO., BEMORGEE 017729 2T, BEIC
i U CHR R B - MRS OIS 2 EhE T 5, F7o. M LRSI R G Z D &3 7 Eoxtivg
T5 2 LT, sk OREAAREEY ~ D 58 2 i ) bR 5 e TEtm 2 S2 8T 5,

X 4.24 Y4 FOAIEFORR

454 MIEEDETE
K ODA ZRIZ I 2Bl TIZER L Cid, Bl S— - —& L THEE L T\ 5% Dacrea ff%
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Summary
1. Survey objective

In recent years, public water pollution has been exacerbated in Jakarta as a result of rapid
population growth and expansion of economic activities. Even though DKI Jakarta has been tackling
the implementation of Master Plan on water and sewage management with the support from JICA,
quick appearance of investment effect cannot be expected since the installation and operation of
conventional sewerage system requires long period of time and huge cost. Based on such backdrop,
the survey aims to formulate ODA projects that improve the quality of water and living environment
by purifying water in urban streams. This survey demonstrates the performance of the Biocord,
uniquely developed in TBR Co., Ltd, through a verification test with a small-scale purifying system
for a short time period, and investigates its applicability for formulating ODA projects. In the proposal
of business developments in Indonesia, this survey collects basic information on a market of drainage
treatment to promote the product through local companies in relating sectors.

2. Feature of Biocord

The Biocord, as shown in Fig.1, is a cord which can improve a water quality in canals and
streams by biological reactions of microorganism. The Biocord has several comparative superiorities
against the conventional sewerage system such as lower implementation cost and easy maintenance;
however, its removal efficiency of pollutant is known to change based on surrounding environmental
factors (e.g., temperature and water quality). Therefore this survey focuses on quantifying the removal
efficiency of Biocord to clarify design conditions of purifying system for formulating ODA projects
through a verification test of the Biocord in a local canal.

Source: TBR Co., Ltd.

Fig. 1 Schematic diagram and photo of Biocord

3. Effects of dissemination of Biocrod system
The followings are effects of dissemination of Biocord system in Indonesia.

1) The Biocord system is utilized as a tentative water purifying facility by the time of installation
and operation of conventional sewerage system.

2) As aresult, water quality in public water is improved.



4. Basic approach
Basic approach of the Survey is enumerated as follows.

A. Study on the possibility of dissemination of Biocord system considering the issues and
strategies related to water quality and hygiene conditions in Jakarta

Issues, needs and strategies related to water quality and hygiene conditions in Jakarta are
confirmed through interview survey, supplemental water quality monitoring survey and site
reconnaissance. Then, methodologies for dissemination of Biocord system are proposed to improve
water quality and hygiene condition, as well as living conditions of the people.

B. Study on formulation of business plan and the risks to disseminate of Biocord system

TBR Co., Ltd. has been engaging not only fabrication of Biocord but also maintenance and
consulting service of Biocord system. Business plan is therefore formulated considering collaboration
with local construction companies to propose the Biocord system in Indonesia.

C. Study on the methodologies of pilot project for demonstrating installation and operation of
Biocord system

Before disseminating the Biocord business, a Biocord system in a local canal is implemented
to clarify design conditions of purifying system and demonstrate feasibility of the dissemination. In
the Survey, methodologies and candidate sites for formulation ODA projects are studied.

5. Survey schedule

The Survey was conducted as the following schedule (Table 1) including six times of field
works, and the final report was prepared.

Table1  Schedule and contents of the survey

Title 2014 2015
10 [ 1 12 1 2 3 4 5 6 7 8 9

1. Preliminary preparation D

. . [
2. Survey on basic information
on the country | Survey (rainy segson) M spirvey (dry s¢ason)
3. Feasibility study of proposed
product and marketing in the
country
4. Survey of possible application

f th duct
I (AR Wsysterh installation MBiocord ﬂMaintename. Lab tes|
approyal from C/P| installation
5. Proposal of ODA project
H Requést from C/P| [l S|te check for|system | | ] ]
ijstallation Draft progosal forfornjulating ODA Specfic proposallfor
6. Proposal of schedule of formpulating ODA
international marketing WFihding p L tner i n m
Cantacting potential busingss partner

7. Report submission Project plgn Mid Report Final Report

[ ] WorkinJapan | Work in Indonesia

Source: The JICA survey team
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6. Survey result
Survey results are summarized as follows.

e Although Jakarta has the water quality standards (i.e., national standard and state standard),
water quality in rivers generally does not achieve those standards. In such situation,
appropriate water quality management is still under planning.

e In 2013, MLIT (Ministry of Land, Infrastructure, Transport and Tourism, Japan) and PU
(Ministry of Public Works, Indonesia) signed a cooperation memorandum on development of
infrastructure in Indonesia, suggesting an increasing need for public works to improve water
quality and hygiene conditions.

¢ In Indonesia, the most prominent country in ASEAN region in terms of its economic market
expansion, Japanese companies are active in several industries such as manufacturing, real
estate, food, transportation, and so on. Especially in manufacturing industry, it is necessary
for factories to acquire quality water, suggesting an increasing need to improve water quality
in public water.

e Although Indonesia has a number of environmental service companies relating to industrial
waste water treatment, those companies relies on contact materials or membranes imported
from Japan or others, and do not have any technology for river water purification.

e Through the verification test of the Biocord in a local canal, this survey focuses on
guantifying the removal efficiency of Biocord to clarify design conditions of purifying
system for formulating ODA projects.

e Through the verification test of the Biocord in a local canal and in-situ test to visualize its
qualifying effect, this survey proposed applicability of Biocord to potential local C/P and
business partners.

e Field works (including literature review, site reconnaissance, and interview survey to relating
organizations) suggested a considerable need for Biocord system in river water purification
and industrial waste water treatment.

o Asaresult of the verification test and discussion with potential local C/P, methodologies and
candidate sites for formulation ODA projects were proposed.

e Based on results of interview survey in the local, business plan was proposed in a scope of
sales and market size, and subsequent risks in business development were discussed.
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7. Formulation of ODA projects

Based on the survey results in Jakarta, three projects were proposed, as shown in the
following table.

Table2  Proposed ODA projects

Target Sheme Target Stream Period C/P Overview

Aeration—type Biocord system s

Verification Survey with implemented ~ in a highly
the Private Sector for contaminated river to demonstrate
Disseminating Japanese Kali Besar 2016~2018 PU feasibility of dissemination, develop

& P human resources for its

Technologies .
maintenance, and develop a new

business market.

Small canals The verification results of this

where Flat- surve of Biocord system s
Grant Aid (Type II) type Biocord | 2017 or after - Y Y
svstem is proposed to be nominated as a
yst product list in the Grant Aid.
applicable
Grant Aid (Grant Aid for|Small cacals in Gerakan !3|ocord syst(lem is proposed to be
- " inplemented in canals managed by
Grassroots Human Ciliwung 2017 or after Ciliwung smaller—size communities to improve
Security) tributary rivers Bersih (NGO) P

sanitation and hygiene conditions.

Source: The JICA survey team
8. Promotion of Biocord business

A business promotion plan for installation and maintenance of Biocord system was proposed
in parallel with the proposed ODA projects. Fig. 2, Table 3 and 4 proposed scope of sales.

1,200

1,000 +— B Wastewater treatment

M River purification

800

600

400

Sales (Million JPY)

1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
Target Year

Source: The JICA survey team

Fig.2 Scope of sales
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Table 3  Scope of sales (River purification)
River purification (sites) Total length of Biocord (thousand m) Sales
Mid— & Down—stream Mid— & Down—stream o
Vet yea Up—stream Up—stream Total (million
Canal River Canal River JPY)
1 1 0 0 2 0 0 2 1
2 10 1 0 20 10 0 30 15
3 50 1 0 100 10 0 110 55
4 100 2 0 200 20 0 220 110
5 139 5 0 278 50 0 328 164
6 180 10 1 360 100 100 560 280
7 180 15 2 360 150 200 710 355
8 180 15 2 360 150 200 710 355
9 180 20 3 360 200 300 860 430
10 180 30 3 360 300 300 960 480
11 180 50 3 360 500 300 1,160 580
12 180 50 3 360 500 300 1,160 580
13 180 60 5 360 600 500 1,460 730
14 180 60 5 360 600 500 1,460 730
15 180 80 5 360 800 500 1,660 830
Total 2,100 399 32 4,200 3,990 3,200 11,390 5,695
Market size 7,500 2,000 150 - - - - =
Share sales 28% 20% 21% - - - - -

> Required Biocord length (per site): Flat—type (Upstream)=2km. Canal purification=10km. River
HUnit price of Biocord=500JPY/m
Upstream: Flat—type Biocord system is implemented in rivers or canals.
Canal purification : Aeration—type Biocord system with a treatment capacity of 500~ 1,000m3/day is implemented

in canals.

River purification : Aeration—type Biocord system is directly implemented in rivers.

Source: The JICA survey team

Table 4  Scope of sales (Wastewater treatment)
Wasteweztgr treatment Total length of Biocord (thousand m)
sites) Sales
Target year| Large & Large & (million
Medium | Sm | Megium | Smal Total JPY)
. enterprise . enterprise
enterprise enterprise
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 1 0 10 10 5
5 0 1 0 10 10 5
6 0 1 0 10 10 5
7 1 2 100 20 120 60
8 1 2 100 20 120 60
9 1 3 100 30 130 65
10 2 3 200 30 230 115
11 2 3 200 30 230 115
12 2 5 200 50 250 125
13 3 5 300 50 350 175
14 3 5 300 50 350 175
15 3 7 300 70 370 185
Total 18 38 1,800 380 2,180 1,090
Market size 12,306 82,244 - - - -
Share sales 0.15% 0.05% - - - -

> Required Biocord length (per site): Large & Medium enterprise=100km. Small
enterprise=10km
X Unit price of Biocord=500JPY/m

Source: The JICA survey team



Fig. 3 summarizes the schedule of business development of Biocord system and its
relationship to the proposed ODA projects. Fig. 4 explains the structure of business partnership.

Year In Japan In Jakarta The other Cities in Indonesia TBR activities
Before 2014
| I l
2014 to 2015 { This feasibility survey | Searching local dealerand
< maintenance company
Jica S T
—— 37
g I Proposal to government | 9| Proposal to government | Selection of localdealer
E \L J/ l/ and maintenance company
B v
7 Formulating ODA Formulating ODA |ating ODA .
o (Verification Survey) (otherscheme) kormuiating Qb | | Training local dealer and
B maintenance company
é Sales in Jakarta -)l Proposal to privatesector
After 2015 “
o
€ Biocord system as a tentative water treatment Formulating non-ODA
E facility provect
Q
K]
Q {} “ Relocation of system >
3
Sewage development complete |
Source: The JICA survey team
Fig.3 Schedule of business development
|eccecccccccccccccnccccccccnne v Proposal Material
:
'
: C/P Local company
: '
H Project site
[}
: : Management Product Maintenance
! H Training Training Training
] tececqs/feccccccccccccca Leocccccccccccnaad gomemccccccccccccccccnan '
[} '
(] ()
[} [}
' Local dealer :
(] . .
: Local community Or Maintenance company i
H TBR Local office :
[} [}
' '
. . Management ]
' Daily check X ]
: Product Product Maintenance H
: :
[} [}
. . e . . o ]
! . River purification site Water treatment site '
t Indonesia :
] ]

Source: The JICA survey team
Fig.4 Structure of business partnership
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