1V FRITHE

A ERVTE
)E—FREBADTFUORAK
KEBEBRSATLOEAIZRITT
RHFLRE

EBETHEE

TRk 30F 12 A
(2018 £F)

WILITBUEA
ElRR 1 H#EE (JICA)

HRERKSH

EN

JR(P)

18-228




<ABEEDOFRAIZOVLTOEE - REFE>

- RIBEEDONRE, JICAHAZALEITERERIEL., FHRATAFLEBRICESICLOTHY ., T0ROHAR
BFREOELL., FREREFICE > TEABEEOABHIEDLLIEHEENHYET, -, BELFER - 242 MIRFE
TEDHICLDEDNEFEN. —BHLHER - BFRACOLBYTHAIZLEZRIATHIDOTEHY FEA, K
HEESLTRLTRESNDIBERICE SV TRIGADITAZINDGEEICE. BT TEHFOERETIT>TLESLY,

- FRENABEELFIALECEN LA LHEFICEL., JICARUZIEREF. LI LGLIEELEVIRET,

<Notes and Disclaimers>

- This report is produced by the trust corporation based on the contract with JICA. The contents of this report are based
on the information at the time of preparing the report which may differ from current information due to the changes in
the situation, changes in laws, etc. In addition, the information and comments posted include subjective judgment of
the trust corporation. Please be noted that any actions taken by the users based on the contents of this report shall
be done at user’s own risk.

- Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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EMEKXERA 2018 FEE 93 &

(HHAT : KLHK O & BAFRIES 2 H-S & MURC 1ER%)

1—2—3 AIZEDKEESE
KBGO 1E K OKE B EIZE 9 2 Bra 2001 455 82 5 Cld, KEIX 4 DDk (7 7 &) 1Z40%
ha,

& 1.3 [KEFHOHLERVKEEEIZETHIHST CETHAKEDATI) —
(25 1 5%k] @ O#CEK S L <IEREEK & RO KE 23R b L2 R TE 2K
[ 2%Mk]: v )x—a U HBROK, POREK, FZEMK, BEREMKZ O, [F%
DKEDRRD BN D ABHHTE 5K

(25 3 %4k] - WOKFAIK, FERK, BEERKZ DML, RFEOKREDRD 55 HRICHE
MTE 5K

(45 4 550« BEEFIAKZ O, RSO KEARD b S IR TX 5k

(H4FT : BPPT Peraturan Pemerintah Republik Indonesia Nomor 82 Tahun 2001 Tentang Pengelolaan Kualitas Air

3

3

Dan Pengendalian Pencemaran Air”)

R T & OFEEEITRDO EBY TH D,



£ 1.4 BS5200 FERBICEDCKESFHOELHEE

o= v ES T

TS S i | ] m | W
B B 45 A
R °C deviation 3 deviation 3 deviation 3 deviation 5
YR iR 7 B 1) mg/ L 1000 1000 1000 2000
EE LR R mg/L 50 50 400 400

EEELCFEYE
pH 6H9H 6H9H 689H 589H
BOD mg/L 2 3 6 12
COD mg/L 10 25 50 100
DO mg/L 6 4 3 0
Total Phosphate as P mg/L 0,2 0,2 1 5
NO3 as N mg/L 10 10 20 20
NH3-N mg/L 0,5 (-) (-) (-)
As mg/L 0,05 1 1 1
Cb mg/L 0,2 0,2 0,2 0,2
Ba mg/L 1 ©) 6) ©)
B mg/L 1 1 1 1
Se mg/L 0,01 0,05 0,05 0,05
Cd mg/L 0,01 0,01 0,01 0,01
Cr (V) mg/L 0,05 0,05 0,05 0,01
Cu mg/L 0,02 0,02 0,02 0,2
Fe mg/L 0.3 ©) ©) ©)
Pb mg/L 0,03 0,03 0,03 1
Nin mg/L 0.1 O O O
T-Hg mg/L 0,001 0,002 0,002 0,005
Zn mg/L 0,05 0,05 0,05 2
G g/l 600 8] 5] 8]
Sn mg/L 0,02 0,02 0,02 (-)
F mg/L 0,5 1,5 1,5 (-)
Nitrit as N mg/L 0,06 0,06 0,06 (-)
Sulfat mg/L 400 (-) (-) (-)
Free Chlorine mg/L 0,03 0,03 0,03 (-)
Sulfur as H2S mg/L 0,002 0,002 0,002 (-)
MED
Fecal coliform per 100 ml 100 1000 2000 2000
-Total coliform per 100 ml 1000 5000 10000 10000
BEEYE
- Gross-A Bq/L 0,1 0,1 0,1 0,1
- Gross-B Bq /L 1 1 1 1
Y
Oil and Fat ug /L 1000 1000 1000 -)
Detergen as MBAS ug /L 200 200 200 (-)
Phenol ug /L 1 1 1 (-)
BHC ug /L 210 210 210 (-)
Aldrin / Dieldrin ug /L 17 (-) (-) (-)
Chlordane ug /L 3 (-) (-) (-)
DDT ug /L 2 2 2 2
Heptachlor and heptachlor epoxide ug /L 18 (-) (-) (-)
Lindane ug /L 56 (-) (-) (-)
Methoxyclor ug /L 35 (-) (-) (-)
Endrin ug/L 1 4 4 (-)
Toxaphan ug /L 5 (-) (-) (-)
W mg= IVUTT A ug= v~ A7 urz 7.5
m==3IVUUyhi L =Uybw
Bg= X7 L1 MBAS = Methylene Blue Active Substance (K& 73 DFEHE)

(H4FT : BPPT Peraturan Pemerintah Republik Indonesia Nomor 82 Tahun 2001 Tentang Pengelolaan Kualitas Air

Dan Pengendalian Pencemaran Air”)



1—2—4 KEBHERSATLOLEHICRDIEE - 3/E

A RRU 7 CIIEOBMF BELZERT 57212, ENbHFBIFIC —ED TREZZMT 2 TR
4342] (DAK: Dana Alokasi Khusus) 23F1ET 2, MEGBHITHFEEMBRESICE>TEDLNTEY,
KLHK PNARLTWD [BREERIEE 7 ¥ —I286 0 250 @ e HICBET 2 @RS kb &,
2017 FEDBRBEY 7 X —\ZB T DB EDORG L LT, JEKR OBEEEMIC X 215G DB & fikee 727K
BT — 2 ORNPZET O TWD, L0 BAENIIE, THEID DR TOKEFRER S AT 4] Ok
NEREINTND,

KLHK AR LTWD TBREMWEE 7 & —I28B61F 2 80IEd 7r & 4 oM I3 2 @M fEEH) 12\ T
X, KEFRFEH S AT LOE=2 Y 7 GFoliak, MasOERICETERENA TS, E=41
TBZHNIN ONOFEHEIZ L > TRESNDZ L Lo TRV, KOS, YR E 72 D501, 15
YeDELDAREMEZ R T MERH D, £z, =XV VU ZEINIE AR O A R 2 £ 03
o7, KEXLHKIZONWTHS TEMERDH D, £, =XV U TEHITITEY OFEL 2T 72
WIATE SHTW5, £72, IBRIADTE =2 U 72OV T, a) {5407kl (Bt &), b)
TBYIRCTE IR T Ui, o) AKIROFAEFNE=4 VY v 7 & LTETF b5, KEFREIHIZBWT
BRI A 22 58 2 SR 7o 3Kk (RAKFIH o720 DKisk, 1G4 IROF &R, KB G T 2 ki,
e, TR OKEEZRTEF, BHELE AT AOBERE RN T @R E) IXEENRE=2Y v T
G LD,

Flo, BE=2 V) UTEFTICRT SERLEES =y b (RTU) OFEICOWTIE, 1) @EREMHOKE
EERHIE S AT A LCOA~Y— T —4ul, EEREKLET T v NNOKEERFIE Y AT 4k
LTOarya—4_X—207—4uH, 2) HBHOKENTA—F—%ET L LVF T a—Tkr
F. 3) EFEHUCALE TS RTU EBEOE /T AT L E LTORBEER O E, 3 ONS PC R—2 D
B =T =2 2T DGBIIR T VAT L EFE S E 5720 D 220V O PLN 77— 7 VI3 HE &4 T
W5, BE R KON, TOFRERL Y AT L ERET 2/NROHERIZOWTHBES N TWD, ZDIED,
Bl v AT LR TORES, RERMOME, 7 —F B ¥ —OFEROERIZONTHBEN S
nTnsg,

IHIZ, RTURY AT T a—Tr Y BTV T RT A T—F8 X — 77 =75/LGSME
T A, BEIRIZ DWW TR, BRI AR ED BTV 5,

1—2—5 MANIZHETEHKEERERCATLOFREICHRSETE

KLHK Tid, [BREIAREAMIEEE (2014-2019) ) I2BWT, KEBYEFOT- 0, 15 15 )| THiE
YefififZ BODe (BOD #H ) T 2014 4Lt 30%KI8 T2 2 & & BARIZIBT, £0 BEA R T 5729
20 FFUERL SN HERKEER Y AT LEHAT L LA2FBELTWD, ks, FFETIE, 20
FIERFEEAR Y 27 A TOBRITEZ X— 2, ZRENOFJINZBWTRERGION—Z & 72 DA
AIREZRVG YA B DR E 2 HED T2 5 X THRREZHY | T Eh OBV COKEBROWEL BT
ZLFETEFHBORAaA—-TLLTND,

728, KLHK OFBEEH Y 27 AOEAHME LT, OKFKE DOZEALOGE DAY ez
QHREUF, HITBIAER, BEE/FES, TR~ OKEGYC BT 2 FHEZR TR OMEE, O
N Z & DIGYAGTIRREICESS R ITRORER ENRD S,



N OKE FHFREAR S 2T D OB AFIZ OV TIE, FFEY ). KLHK & H[ETYi% /XTJA@%]\%
X5 L E7o7- BPPT & ORIT, 2018 F-E TIZ 54 HFTD Y AT LB AZED BEETH - 72708,
PHFOBRELE NS, ZNETIC I FEITOEAICE PE 5T 5,

1—2—6 EXHKOKEERERSATLEAICRSHAH
KLHK 1%, {#JID 78 6 FREEPKIT LT O KEFREER S 27 LAOEANE2 FHAHT. 2018 48 A
(2 TRFETEBNC 81T 2 MR e HE K D BERRIZ B 2 BREEME R MR 2018 4F 25 93 5] A& L7z,
BREMEREBIANC W T, Bllilklg & 7o 2 BT BOFEEHIKOKEER 2TV, #ETDHZ
EDRRDOENTWD, BEHRICHTZ > TL, BEREEICNZ, T= ) VI EREAEET 20 TROT —
e E—FWAHMENDY FREGRICEZD TR 1IBEKEDE=4 Y T E2{TOZEDEDD
nTnas,

¥, KEERERS AT AOMREXKOFERERICEZ2MNEHBIZ, TROLBY THD,

& 1.5 EEXILORTEIER

No PEE INT A —H—

1 L—=y pH. COD, TSS. ifiz

2 W7 pH. COD, TSS. ifiz

3 AT (s ) pH. COD. TSS. {ii#&

4 S pH, COD, TSS., NH3-N, {i&

5 R pH., COD, TSS. Jiif

6 28— L pH. COD, TSS. yif&

7 PER(iiki=pC) pH. COD, TSS, NH3-N, i

8 - AL OVEPE pH. COD, TSS. NH3-N, ifi&

9 &+ SEL IR pH. TSS. &

10 R pH. TSS. &

11 Tt (1,000m/ H LA _E) pH., COD, TSS. i

12 = 7 VERYE pH. TSS. Jii&

13 ek} pH. COD, TSS. {if&

14 T H pH. COD, TSS. ifiz

MNH3-N: 7 E=7MHER
(AT BREEMSEAE TR 26T BN 1) DAk 2 K ORI B9~ 2 BREEMRSE R BN 2018 45 565 93 75 ))

1 —2—7 PROPER (Performance Level Evaluation Program) il B

BRBEIE 2002 45, — R DOIE BNV AT A %3l U BRBEHH ~ Do A 2 (etE+ 5 BT,
PROPER ¥ A7 L% A L7=, PROPER ¥ A7 A &L, REOBREEHIMIZAET D &V ) HFHRR
T7u—FThHY ., BREHE~OEEESNICET AN RE=2 Y 7 TKEGE, KRG, A
EREFWE R, EIA GREZETHN) ORMENEENLTVD, %mﬁﬁ_omf%uwwmmmwmwﬂ
JIEHE) 7m 77 AL VKBICZ ORERSMTH L1700, FBICKREES EGAEICE > T



2525 2 LI KD REDA A =TT v O FEERHTE D & S OB T L Zr o TN D,
EEOTMEATTIZLL TO LB 5 5OBTHRIND,

% 1.6 PROPER IZBHHDEDKFITORS

S—T N TORBEEELBEZ 2KELTZ L TR, #kEra@ERL L TV D
Fe—9 R COBRBEAEL - 2 2K HEETHT- LT\ 5,
H— N TOREEMEL- LT D,
f—* BEEHICE I LTV D, FUEIZEL TV,
—REEHIZE S LT,

(HFT : KLHK &7V > 72 HS = ERR)

PROPER DX R LR HREDEMEILITO LEY, ZIMIMEETH D,

% 1.7 PROPER DXRELELBNLE

vV OBRBRICELWEEL X S

vV OBRBEICKRSREBREH X 5M3E (BB IO nIRENED & 5 K B/EPEBE
FED )

v ERNEOHESN OREZRIG T O 135403

v AR

(HFr : KLHK & 7V v 72 HDS X ERR)

1—2—8 PROKASIH CGAJIFETAS S5 L) 3

PROKASIH (Program Kali Bersih: Clean River Program) &%, 1989 IZEREE KENF OFEFRNTFIZ L -
THAEN)IKE S #HE 7 0 7T 5T D, PROKASIH TiE, KEIGENHEAL TODRK EEER S
E W 255 & U, JRikiciiE 3 5 TIH0HHEY & MNBUF & O EORHEC, FIIKEDE=21
7 DIFEN %zl U TR A~OIEEME OWRA TR ST Z 2B E LTI, 4] 81 20 1)1 2 x%f
GUIBRME ST,

Ol T AT, BEARFNIZE MR T2 kO TRV A ZED bz, [ ERo7-
THE, HEKEREDOMETE TDO AT Y 22— LI OWTNEN & HEZEFE O, MBI ZE N2 EET 5,
F o, INBUFIZ L 2 THOBERN /5 IHHE LT D D EREEA BESE - Rl 217> T\ 5,

Zo7ar 7 AO—kEE LT, BEOKESGECHITZE )] (FEAKREER OF%E « EAKN) 27
fliL, Y7 LTREAZART D ENVIRADPITOIL, ZOARERNEL DAT 4 TIZHY £
Foniciew, 2 OREOKEHE LA EEEEZMLT & o) &Rofe, 1994 AR S iz

PUNBE— (2005) [A 2 R TIZRT AINELT 0 7T 5oL fE— TP %2t ic—)
FRIRE, KERERT 7 2 7B 2 BREER LA E®) — ¥l - REAL - 7 v — 1 b—] pp.69-99,
HAE 5 IR 7 2 7 R B WESE T



549t 5t b UT-3HMc L B & L1989 4E B D 4 FER T, —H Y7~ 0 @ BOD AfTED 456 F o 2vb 119
ko~ —HX7-0 D COD 747 R 76 296 AT LI ERTW5b,

1—3 HFAFKREICEET 2HAEEAIBFKGG LA
AL, TRfA > Mo 7 nE BRI G 58 CER 2949 A)) TREN-ERNE (2)
IZEELTWAD,

x 1.8 EHMEENRAEBOAHLEOES

ERIFRHAAE (EH29F9 A) BATOT S LRUEE
(2) B D5 RaB Lo L2 TAEREEOFEE | MR ERELE 777 A
(A T SR cAEOEDRN LER D20, ETAKESEOHMA

LRTRIERHRZFRT D720 EEOBEOM 7 FHAG, BEFEM OB EE B, RE - WIEOKE
I, RESHITZT TR MG OB E X WEFOBREREOSGE, KO, bz EHT 5
T DL L bl St REDITBHkRE DR & 5 BVRIROHIE - 41/ - R m LiIcE T 53 E
B 179,

(AT = e o R demnlE ERIBRFE ) 58t CERk 29 429 H) 1)

Eo EBIEETIEL T EKBORT RA P —[HEEE S SR TG K EIRE BLESR T RS A ¥—)
IRENFERSNTEY . KL, ZNEDFEFDOT ALY —OfFH & bEELTVD,

1—4 LHARZEEICEET 5 ODA FERUM K F—DEITEF S
1—4—1 ELPEICHTLLZMAEREICEET 5 ODA FEXEDIT

B REEEtLUSY— (EMC) Z@&LU-REHRRXERUVKEERE - BKQERK

EOENL, 1993 Fi2, EBEEESW I TREEHEE 2% — (EMC, BifED“Research and Development
Center for Environmental Quality and Laboratory”) Z %32 L, KEMEZEZTe, MIBEOEEE=F 1V 7
HERETR LIZ T 7o gk & HERRR AT T D L L bIZ, TOHD T4 RV TREEHE L ¥ —T 0
Yxzz b (199341 4 1 H~20004E3 /31 H) | X [ > R T HGREEH Y 2T L7 ey =
7 b (200247 H 1 B~200646 H 30 A) ) @ LT, KE, £ KKEOHEE=FY 7 A
W, BN ERTEE) A FEhi L T & o,

L)L, YEEXEIIBTDIE=4 )V THINBIRIE, AFICLH2T 70 o 70nii T, 4
D& D IR TONKEFRERL S 27 LOBAEZIE L7z b D TIEARN-o7z,

1—4—2 ZOMD FF—I2H1T 5 LERAEREICEES 5 ODA FES
B F—X+35Y7 (AusAID)

F—=A LTV TBIICL DA FRI T ~OXZHEL LT, FKEORHELCEARKEOWHICHET 57
Y=y b (&M BThh s, 2017440 2 AICA v REXUTBUFIL, EFE 2 2=7 4
D EKR~DOT 7R LHAERRKEOUEEZ B E L7e7 2y =7 | (Water and Sanitation for Low Income
Communities Project : PAMSIMAS phase 3) W77 v 74— Al H ERELTEBY, A—A 7V

10



TIEZOFaV 2l b7 2= 1 KO T7 ==X 2IZ8bETUEA—ZX T U7 KL (K879 EH) ‘o
BEAZLTEBY, 5% 10FETEHIZ1,000 FA—A2FZ U7 K (87,950 5H) O%EZITH TET
bsb, ZoTarey NIRRT ERFETITONLTEY . HHRSITIZEM TR ELT3ET AV AR
L (K336 fEH) OXIEEIT> TS,

m {HFERT (World Bank)

HERHUTIZ. PAMSIMAS ~OSAROIE), AR T 2KEREH Okfn) EO7n Y =2 b

(the National Urban Water Supply Program for Indonesia : NUWAS) HEfiiL T\W5b, ZDO7avy=/ hT
1L, EERAHTN A, HINESS v XU T 0 BT 4 7 BT OE BT Ot E e E M TN
5, 7mYxs MIIZ 20184 6 A (UKEBH) ~20224 12 T, 1ET AV L R 9112 8H) ‘o
BTN D,

m 7 UT7RIFIRIT (ADB)
T VT BIFHAT I, 2013 D 2015 FRITNT T, A ¥ R T T OREIFE BSGE D 728 O S

(Improving Water Planning, Management, and Development) #3&fi L7-, ZO7v Y =7 ME, BRIZE
STHELTZEIC L D4 07 T O, WM FAKRDHY:, A+l & ORMBEERRT 2729
(ZIK B PR O FFAM B OB FH IR E O SR &, ZAUCBIT 2 s & IRl isnN & b, KRG
X150 57 A VA Kb (K14 7,000 5H) *TH 5%,
Flo, TIUTHREHIITIZ, A=A TV TBINOESEOL &, KEFEL LRI A 7 T
%% 96 LTV 5 (Sustainable Infrastructure Assistance Program: SIAP), Z 7' 02y =7 FO M7y =
7 hELT, 2018 N LKERER OKESILEZET) OUEICMIT/Z7 2= b (Preparation of the
Enhanced Water Security Investment Project) 23BA4A STV | HET — X IZ L DR H ARE/ K &R &ED T
AP, EHIRIHOZERDREDE=2 Y 7 EOZRAFM L TWDH, 7rP= MIRIE 2018 4 3
A5 2019 456 AT, ABAUT 100 57 AV Fv (9145 1,200 5 TH5',

Y14 —=AKFUT RL (AUD) =79.460500 1 (2018 4= 11 A JICA K5 L— h)

> Australian Government Department of Foreign Affairs and Trade (2017) “Aid Program Performance Report
2016-2017”, (http://dfat.gov.au/about-us/publications/Documents/indonesia-appr-2016-17.pdf).

174U % K (USD) =112.201000 FJ (2018 4 11 H JICA #EH L — )

7 The World Bank “National Urban Water Supply Project” (http://projects.worldbank.org/P156125?lang=en).
17 AU% R (USD) =112.201000 ] (2018 4F 11 A JICA FEH L — 1)

? Asian Development Bank (2016) “Indonesia: Improving Water Planning, Management, and Development”.
1% Asian Development Bank (2018) “Sustainable Infrastructure Assistance Program — Subproject Number 15:
Preparation of the Enhanced Water Security Investment Project”.
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F2FE RELE. &G - BHif

2—1 RBRELCEOHE

2—1—1 EEHR

REGETH HMEEMEAESHOREFERIILUTO LY ThD, IEGEIT. SELSZ LY b
n=7 A« NITHRE TEWE—5] FTRAWVWSEOMGE LR O —E 22+ =71 7

ETHY ., FIZ, BRx REIRZHAEDE T, 2= —=— XS UV AT LA EMET 5 2 L 2

LLTWA,
=it4 WEEssEstt
FrTEih T536-0016 KRB EREE1THAF 13 5
RIEAR (HEE) 1970 F 12 B 19 H
EERNE ERREOHRET - I RUFIHBEBORET - 84F

(AT« R4

2—1—-2 BHECXRERDLEDIT

REPEIL, U v I H BT T KRORA EIFIC L2 L TR EEIZESR D DB HBLRIZINZ
R AIZHE AR OHEA HUF 7K IR A B BE AT~ % IV 2 isxt SR G # & H LT D&% 0F . 8RR
ROFTEREE L TINOKEZRET D Z EBREEOMRERET D9 ATRETHD LI L T
Teo &9 LTRBUCINT, 20154F 7 HITA & Ry T A EFE - ERAEEE LY. iokKED T —4
RSB E B =2 U U TV AT AT OWTHRE Z T 7o O 2 I, W IE OB Z 5217 2016 47 A
£V 201742 HETOM T4 & R TIERE D ¥ AV & KRN ¥ F7 71 2 75 78 58 s i AR K
RAEFRERL > A7 ABEEIZ RS 2 EHLATREMEAE L OV A 7 AMEREEIN SEERER ) 2350 L CKEE=
B TEBOREE L, A2 RRVTORFBEEBD TN LD, TOIERM EICH 5 AT ICH
DATIRTE R LTc, ZEOREDOHT T, A & FRXTTBINBERES O I TEEZEHEK] O 2 ->O5Ekk
(BT D UESHERERT KBRS AT AT AR b E oniT Lo T,

£ 2.1 BROE=
X5 BREOES
@A TN ORGRKEEA 2 Z T CTIIKEE=4 1 7V AT L &B% L C\5 BPPT

W, BN E R R O D o To v AT L OFEGRE 2R R ITIRIE,

QE% | KLHK (%, 2018 4|2 14 OREEITH LK EERIEE OB A 2 25T 26 28 A L

HEK 723, B OB EENRETHL D, EXHKE=2Y v ZOHBMKIZET
5 EMHR MK DWW T, AFHEOMIR TH V & o P E OFEg Y- R — b+ A2+ 5 YR a5
VERTICHE#

(AT« IRENZE)
PLED 253D 55, FHZODOWMINIHOWTIE, #BEEH¥ELE L THHBUSO =— XARIEFITELS ., £

SBRAMLET A LD, EVRABBORREMENE W EE X WIOKEERZ FIRICBW T A
T LD LE R AR ERHT D 8L LR D, 2018 4RIC R E EE IR 2 BEEHEK O F IFREAR
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MBEBHT ORI LG, RIEIEIC K DEEPAKSRICOVWTHHEFICAND Z LT LT,

2—2 REHL - BiOBE

2—2—1 4—4vy +Hi5

AFAEIZBNTE, WHIKOKEFRER S AT AOTGEEH X —Fy NeT 5, 722, #EE
PEAKIZDOWT S 2018 FFEITHEE 14 ZERITF L OKE R RFEERANZE T bl HRERO =— X5 F
STWND Z Eb, WATL THRETT 2,

x 2.2 A7y hr&dimiE

- e B HEBE B
sy | ol s QEAFEH 19, ENIOKEEEZR | - AIHGEE., B AERLEAREEBAD
. @37 : 131, @FE : 2900, &9 % KLHK RUH BELD
@F D : 15,000 B S KEKIRIZOWTIE, BREFADEME
oJKEKIE™ : #9400 HHEEZOND-D. TN L DFEE®
B EEHZENIDE
| oOKFLREH 6,000 4™ - PROPER FRIAMDK | - PROPER WRE ¥, Fi=[& KLHK ASK
5 Fo¥ HENERL R T ADBAERE S
K KEEBEEASEE | T3 14 2BICRYTINE,
ffiront- 14 %58 - BEBOAPTIGHAOEEREAS LY,
P Qa7 BAREWHD T15W)11x10 T 22 HBEAFEHD 19 AT A 7 LW TR

@F% . 3ITHEEM)I (National Priority Rivers) 290 {7]JI[x10 f& Ft
@ DAl : 7,500 77 )11x 2 & HT
PP JRIEZKTERIZ. 400 DIKEFZER D —D>F O%iE & 1T,
¥ KLHK 73, PROPER (BREEARAIHIEE) OXf5 L3 5428,000 tED 5 6 RIMALRFEIT 6,000 £

FEIE,
(HFT : BBPT KONKLHK b 7 U > ZI2 55 2 2R 0% ERR)

2—2—2 REHG - BITOBE
(1) REHZ

WBEGEOREINT, [VE— MU AL TF U ARKEER S AT L) THY ., @HOKEHIE
YT, T —FissikRe) & TABEEAHERE] 22 ToKEEFER S AT 5 Th 5.

AREEE, DR EERA / X—va ] ELTRELLELD T, AOBEFEMZX—RIZ, £ K%
DT OBRETTHIFHTE L9, BILHAEZITV, ODA FHEL LTEK - EiF - eV 2 bLEF
¥ (PEEER) 2@ CTHifior =74 X 2[5 6D TH D,

kD LIBY . A R T OW)INL, FeEEOEAEO @I & IXE8 e | WEE - B L HIZ
FEFITEmN D SEEEAAROW K EFH R ESRZFFHIAALTYH, I HIENRTE L, K
FENR%ED D OFHATE 20,

AFAETIE, B TO 7 VIHMIEE 208 U T, SRBod G O BREE T T &1 H C & 2 Pt ft
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EOKREFRFER S AT L2 - BN EE D, AMAERD ODA FETIL, ZHRRBRIE T THLHIETE
HKEFRER Y AT LM SE, EVRARMEZE LTS » PRI T OEMI~ODEAZKY | £

DEM OIS LY W7 V7 Mk CRBEORMEZ R 2 E 2 15 L TIRET 2 2 L bRafL T,
Flo. BHZE LI AEEHRIC OV TIIEAKR DS & R T ETRFZIIGT 2T ETH S,

7 IKEEHEHRI AT LDER

BRBE - PEKIE L, SFBHCHREICERET 250 THY, mUOBEZROLND Z b, BU)
ok, WSEUERTOERE~ LT KET = v H (U-50 U —X) 28HT 5,

—J5 . KLHK 2> 6 BIfIFZ RO BN RE SN D TETH DH 2 L0, it&HiS ) 2RI 2 LEE 5|
i, BTN FX—% b LI LIaREH 21TV, SR IEATRE 7R IR YV BLHIGRE rIRE e il 2 8 9~ %,
THIZE Y BRSO —E AN L7 AT b B CRE A TV S HIE BN AT RE L AR D,

AV KRR T OFEEE - BEHY)IKCEEIKOFRFERIC LR TE D L 5, B E Bk
W AT DT 5,

PRENCH

2

IG-n8 ¥~ WA

LA 0]

L3 3 SRR A

Bnpzxesm

ARENMSr0=-S

(HPr « =)
K 2.1 #FELATFLIOVIE
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(2) AIVRTLOHH : €oH~ADBFENAEHLEEOEA

KREMOBASA A=D1, TV ) EEIEHAKDOKIRETH Y 72N HL < O TEPERHR L, #EE
PEARZPEH L T A HUIR AR E L TV D, WTiLh A & RRUTBINBRE 6. AFERREICY £
— MDY S KEERBEINORES 22T TV AOHETH 5,

KUAT ME, BBRHEDVAT LA T T =2 HEWRE RN T— Moo 27 MG E | 3R
GHRUWERT O KEEREIRERBE LT O THY | T—XINEIfRD VAT AIREEECTHIEEIT->T
W5,

¥, KEOEREGRICHIZ->TE, ETEEGRIKGET 22 LI3TET, AL A VT T U A
VEARFR T D, Lo T, ODA FEAMW U T, AEOHEHMEAT A K7 A OREMME TS H 2D BPPT
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Summary

In Indonesia, the need for constant monitoring of the quality of river water and industrial wastewater is
enhanced to grasp the actual condition of river water, which is rapidly deteriorating, and to strengthen control
and guidance for pollution sources. However, since the river in Indonesia is highly turbid, dirt adheres to the
sensor after the start of the operation of the water quality constant monitoring system or after the cleaning
within several days, and accurate measurement cannot be performed. Therefore, the sensor requires staff to
clean, who is associated with heavy labor cost, and this is an obstacle to the spread of the water quality
constant monitoring system.

The Indonesian Agency for Technical Assessment and Application (hereinafter referred to as "BPPT") has
been working with the Ministry of Environment and Forestry (hereinafter referred to as "KLHK") to develop
continuous monitoring systems for river water quality, and has been introduced them on a trial basis in several
rivers. However, since dirt adheres to the sensor, BPPT and KLHK staff need to clean it once every two weeks.
The introduction of continuous monitoring systems in major rivers nationwide is scheduled for 2020, and the
municipalities will have management responsibility. Since cleaning by staff of BPPT and KLHK will be
impossible, it will be necessary to establish a WQMS with an automatic cleaning system to keep the sensor
clean.

The remote water quality monitoring system, the product of the Tanahashi, is a continuous water quality
monitoring system equipped with "automatic cleaning function" and "data transfer function". This system
corresponds to high-precision environmental and wastewater measurement and has automatic cleaning system
of sensor unit which corresponds to highly turbid and severely polluted river water and industrial wastewater
in Indonesia. It is expected to contribute to the improvement of river water quality and the enhancement of
monitoring and guidance for wastewater dischargers by accurately measuring river and industrial wastewater
while reducing the frequency of maintenance by staff. The objective of this survey is to investigate whether
the remote water quality monitoring system owned by Tanahashi can be operational without maintenance for
at least one month, and to examine the local suitability of our product and business development through
ODA.

1. Development Issues in Target Countries and Regions
B Development issues in target countries and regions

In Indonesia, the water quality of river water, which is a water source for daily use, has deteriorated rapidly
in recent years, and municipalities and water utilities, which are responsible for water supply, have been
struggling to improve the situation. In addition, although KLHK targets to maintain the level of river water
quality with the second grade (recreational water, freshwater fish water, livestock water, irrigation water, and
other water requiring equivalent water quality), more than 80% of rivers have exceeded this level in recent
years, and the need for constant monitoring of river water quality has been increasing.

Regarding such issues of the water pollution, the BPPT, in cooperation with the KLHK, worked on

development of water quality monitor systems for rivers. However, they failed to take measures to keep the
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sensor clean and have not yet established countermeasures technologies. Since 2015, KLHK has been testing
river water quality monitoring systems at 16 points nationwide in collaboration with BPPT. However, the

sensor gets heavily dirty, and cleaning operations have been carried out by staff once every two weeks.

B Indonesia's water pollution prevention policy

Water and atmospheric quality management are stipulated by government ordinances and other regulations,
and the system of environment laws follows the trend of decentralization that has been rapidly promoted since
1998. Regarding water quality, the Cabinet Order for the Prevention of Water Pollution and Water Quality
Control (No. 82, 2001) was established in 2001, and the Bases for Industrial Wastewater (No. 5, 2014) which
stipulated standards for treatment of wastewater from various industries was revised in 2014. The regulatory
values and the subject facilities necessary for the enforcement of these related laws and rules are specified in
detail by the ministerial ordinance and regulations. In August 2018, KLHK mandated the introduction of water
quality monitoring systems not only for rivers but also for industrial wastewater, and enacted the Ministry of

Environmental and Forestry Rule No. 93 on continuous wastewater monitoring in corporate activities.

2. Tanahashi Electric Machinery and Its Technologies
B Characteristics of the our product

Our product of Tanahashi Electric Machinery (hereinafter referred to as “Tanahashi”) is "Remote
Networking and Maintenance Conserving Water Quality Monitoring System", and it is a continuous water
quality monitoring system equipped with "data transfer function" and "automatic cleaning function" of the
sensor part.

The product was proposed as "Innovation from Developing Countries.” Based on existing technologies in
Japan, it is designed to be utilized even in the environment of Indonesia, and the technology is localized
through the SDGs Business Verification Survey with the Private Sector for Disseminating Japanese
Technologies (hereinafter referred to as the "SDGs Business Verification Survey ") as an ODA project.

As described above, rivers in Indonesia differ from clean rivers in developed countries regarding both
turbidity and pollution. Therefore, even if a river water quality measuring instrument of developed countries'
specifications are brought in, dirt is immediately attached to the sensor, and the accuracy of measurement is
degraded.

This survey will develop and complete a water quality monitoring system with a cleaning mechanism that
can constantly monitor highly turbid and heavily polluted river water in Indonesia through pre-evaluation
activities in local rivers. In the ODA project after this survey, Tanahashi will complete a water quality
monitoring system which is capable in a variety of environment and introduced it into each river in Indonesia
through business development. We also have been considering proposing the introduction of the system to
countries in Southeast Asia that have similar issues by applying the technology.

The developed automatic washing machine will be patented in Japan and Indonesia.

Since the sensor requires high accuracy, it adopted a high-precision multi-water quality checker (U-50

series) of Horiba Corporation. On the other hand, because of the demand for local procurement rates from
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KLHK and the requirement to ensure price-competitiveness, we will design parts that are inexpensive and
have excellent energy-saving properties, and adopt parts that can be procured locally as much as possible.
Therefore, even if a part of the component fails, the local staff can procure the part locally and exchange and
repair it.

The destination of the introduction of this technology is supposed to be a region in which many factories
accumulate and discharge industrial wastewater into the river which is a water source for daily use, such as the

Ciliwung River.

»  Features and Benefits of our Products

v" Horiba’s U-50 series.which is used as a sensor (with 10 measurement items).

v' Main water quality items stipulated in the Environment Minister's Order No. 51 in 2004 can be
measured.

v" Demonstration is underway for maintenance-free operation for more than one month by the automatic
cleaning mechanism.

v' The system equips an automatic cleaning mechanism and prevents dirt from adhering to the sensor
unit.

v Since the sensor unit is equipped with the automatic cleaning mechanism, it is possible to reduce the
cost of cleaning the sensor unit by staff.

v' Since Horiba Works can handle periodic equipment calibration and maintenance by local
manufacturers, the transportation cost can be inexpensive.

v' The system is energy saving and the power consumption of the measuring unit is 12 W..

v' Photovoltaic panels and batteries are used in areas with no electricity.

B Results of the local compatibility test of our products and technologies (in terms of technology)

The technology assessment of our product was tested (pre-evaluated) in the field. The evaluation is
conducted through installation of the products (Prototype 2 and Prototype 3) at the monitoring station of
Mangaray and checking whether accurate water quality data can be continuously obtained without
maintenance for at least one month. This result is finally evaluated by BPPT in accordance with Indonesian
water quality standards.

In this survey, Prototype 2 was manufactured with a concept completely different from the existing
Prototype 1. In Prototype 1, the cleaning mechanism was a mechanism for washing the sensor part with a jet
water stream, but in order to enhance the function of the cleaning mechanism, a mechanism for directly
cleaning the sensor part was adopted for Prototype 2. After manufacturing Prototype 2, Tanahashi made
Prototype 3 (pump-up and direct immersion type) with the objective of improving the strength of the
enclosure of Prototype 2 and improving maintenability. The differences from the existing Prototype 2 are that
the strength of the power transmission mechanism is enhanced to improve the durability, and the cleaning
power is enhanced.

As of July 2018, the installed Prototype 3 power supply was kept in the control panel box to make it durable,
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and the replacement of parts was simplified to improve the maintainability. In addition, the DC12V power
supply and the energy saving system were tested on the assumption of operation at non-electrified sites, and it
was possible to clean the sensor without pumping.

In this survey, we installed our products at a monitoring station located in Manggarai in Jakarta City for a
preliminary survey, and conducted constant monitoring of water quality and the evaluation from the following
three perspectives.

v Visual checking of the circumstances (e.g. the condition of the sensor with mud stain, the condition of

the river water in the vicinity of the water intake, etc.)

v' Water quality data (water temperature, conductivity, TDS, salinity, DO, pH, turbidity, ORP)

v" Monitoring the operation of the data logger and communication unit

As a result, regarding the circumstance of the adherence of the mud, the improvement of the cleaning
ability of the product was observed for about 1 to 2 months compared with the product without the cleaning
mechanism. It was confirmed that the mud hardly adhered even if the product was immersed for a long period
of time, and the cleaning mechanism functioned properly. In addition, no abnormalities are observed in the
measurement items (water temperature, conductivity, TDS, salinity, DO, pH, turbidity, ORP) of the water
quality data.

The data logger and communication equipment were operating properly for a short term preliminary survey.

However, it should be noted that these are just a result from preliminary survey and evaluation results for
short period experiments during only the dry season. Actually, the river in Indonesia needs to be assessed for
technical suitability throughout the year because the conditions of river water, such as water quality or water

volume are significantly different between the dry season and the rainy season.

B Results of the local compatibility test of our products and technologies (in terms of systems)

In order to introduce a continuous monitoring system for river water to the monitoring activities of the
national government and municipalities in the future, it is necessary to follow the specified procurement
procedures, such as bidding procedures in Indonesia and registration procedures in the E-Catalog.

As for the bidding propose, the PGS, which is a common agent of Horiba and Tanahashi, is eligible to
participate in the bidding procedure. Thus, there is no barrier to entry to Indonesian Market by Tanahashi.

For E-Catalog, there is no particular barrier for Tanahashi.

B Results of the local compatibility test of proposed products and technologies (from an economic
standpoint)

It is expected that a considerable number of WQMS will be installed in the vicinity of Jakarta, Indonesia,
and it is essential for us to keep prices as low as possible in order to disseminate the products. For this purpose,
the assessment was conducted with an inexpensive controller which can be purchased in Indonesia, and it was
confirmed that the inexpensive controller operates without any problem. As a result, we were able to make the

cost and energy consumption one-third of the controller proposed in the initial stage. As a result of such
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examination, we were able to reduce the cost of the water quality monitoring system (the sales price of the
system alone, not including construction cost of buildings etc.) to two-thirds of the original estimated price.
The price level of our product is comparable to the price range of similar products prevailing in the Southeast

Asian market, while the ability of our product is superior to them.

3.  ODA Projects

B Outline of ODA Projects

The project will be provided as the "SDGs Business Verification Survey with the Private Sector for
Disseminating Japanese Technologies for Remote Networking and Maintenance Conserving Water Quality
Monitoring System in Indonesia" (hereinafter referred to as "SDGs Business Verification Survey").

It is not possible to rely entirely on equipment for WQMS, and human maintenance is indispensable.
Therefore, through the ODA project, Japan will draft "Guidelines for Maintenance and Management of
WQMS" in cooperation with the BPPT, and promote the introduction of best optimized system from both

technology and human resources perspectives.

1. Confirmation of applicability of automatic WQMS in Indonesian river
environment and establishment of the technology through verification tests

2. Establishment of procurement, operation and management (O&M) system of

Purposes : . o .
automatic WQMS to maintain accurate and sustained measurement, and
improvement of river water quality management system by utilizing water
quality data in Indonesia
Expected outcomes Activities
Outcome 1 Action 1-1

Continuance running | Implementation of policy for conducting verification tests and installation points

of the system at the | Action 1-2
river sites for a certain | Implementation of verification tests for a certain period of time (about twelve
period of time and | months of time is expected for both types (pumping system and direct immersion

securement of | system)).

accuracy of acquired | Action 1-3
data Validation of automatic cleaning system and analysis and verification of data of

water quality through the verification test.

Action 1-4

Validation of water quality data transmission system to central monitoring station.

Action 1-5
Technical transfer of operation and maintenance skills to local staffs through the

verification test.
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(Target: KLHK -+ BPPT local staff, partner company staff management for

maintaining the systems)

Action 1-6

Implementation of demonstration test (additional tests in the Citarum River)
(Additional test or demonstration is implementation on the Citarum River for about
one to three months, assuming a direct immersion test in a river in the Majalaya

region where the textile industry is centered.)

Action 1-7
Holding demonstration and seminar for related administrative agencies, research

institutes and related companies (@Jakarta, West Java)

Outcome 2

Development of the
operation and
maintenance guideline
(or a handbook) of

automatic WQMS

Action 2-1
Survey on installation policy and management system of automatic WQMS in Japan

by literature and interview research.

Action 2-2
Comprehension of specific features of rivers in Indonesia (such as water quality,
meteorological phenomena, hydrometeor, terrestrial phenomena) and understanding

of requirements for appropriate WQMS for Indonesian river environment

Action 2-3

Identify maintenance issues and problems at existing water quality monitoring
stations in Indonesia, and grasp the actual status of accuracy verification of
measurement data. Extraction of challenges in O&M at existing automatic WQMS in
Indonesia and understanding the actual condition of accuracy check or calibration of

measured data

Action 2-4
Preparation of a draft of the guideline for the O&M guideline of automatic WQMS

based on the results and verification results of Action 2-3.

Action 2-5

Scrutiny the draft of the O&M guideline of the automatic WQMS through
consultations with BPPT, the KLHK, and other experts, and clarification of the
requirements for the maintenance and management system to be secured by the

installer.

Outcome 3

Improvement of river

water quality
management  system
by utilizing water

Action 3-1 (Same as Action 2-1)

Action 3-2
Information gathering regarding automatic WQMS in Indonesia about such as
installation policy and management system, utilization of acquired data and purposes

of water quality monitoring, including interviews to experts.
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quality

Indonesia

data

n

Action 3-3
Understanding of the challenges regarding introduction and management of the
system including initial and running cost through the verification project and

interview research.

Action 3-4

Short training program in Japan
Tanahashi and Horiba: Technical Training on automatic cleaning system and
multi-sensor
Shiga Prefecture: lectures about the operation system of automatic WQMS and
water quality governance in Japan.
Ministry of Land, Infrastructure, Transport and Tourism (WQMS): Introduction
of System Operation and Maintenance Operation Case Study in Japan
Global Environment Centre(GEC): Introduction of Water Quality Monitoring

Cases

Action 3-5
Holding the meeting on river environment management measures with utilizing
monitoring data
Participants: KLHK, the BPPT, DKI (Propinsi Daerah Khusus Ibukota Jakarta), the
West Java Province, Bandung Regency, experts from both countries (ITB (Institut
Teknologi Bandung), etc.), Japan business operators (Shiga Prefecture, Global
Environment Centre, Tanahashi, etc.)
Agenda
Reviewing the objective of introduction of monitoring system
Necessary measurements for early detection of abnormalities and required
measurement items for measuring against emission sources, and utilizing
obtained data
Role of the WQMS and methodology of data disclosure for immediate

grasping in water quality change and disclosure to public

Action 3-6
Holding the meeting on specifications and securing performance required for WQMS
Participants: KLHK, the BPPT, experts from both countries (ITB, etc.), and Japanese
business entities (Shiga Prefecture, Global Environment Centre, TANAHASHI
ELECTRIC MACHINERY CO., LTD., etc.)
Agenda

+ Requirements for procurement for the Introduction of a WQMS (technical

specifications, parameters, quality assurance, maintenance, consumables, etc.)
Required maintenance management system

Necessity of technical evaluation and its approach
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* Periodic inspection systems of introduced WQMS (monitoring and quality
control by central government agencies and third-party organizations, etc.)
+ Introduction of an pre-assessment and certification system for target

technologies

Action 3-7
Review and arrangement with the KLHK and BPPT based on the results of the

review meeting held in Action 3-5

Outcome 4
Establishment of
consensus of business
implementation
system among related

parties

Action 4-1

Consensus building about licensing after obtaining the patent

Action 4-2

Determination of local distributor and conditions of agreement

Action 4-3
Analysis of water quality of industrial wastewater (treated water) for application of

the technology for industrial wastewater

(Source: Tanahashi)

Although several sites are currently being considered as candidates for verification sites, the most

prominent candidate site is the park (Jaletreng Riverpark) along the Cisadane tributary in the Serpong

district of Southern Tangerang City.

B C/P Candidate Organization
The C/P candidate in Indonesia is KLHK. On the other hand, the candidate for implementation in the SDGs

Business Verification Survey is BPPT.

B KLHK roles

Reasons for making KLHK a candidate body for C/P and BPPT a candidate organization for

implementation and expected roles of them are as follows.

In the SDGs Business Verification Survey, it was the most appropriate to designate the KLHK as C/P

because it is the assumption of the administrative system of Indonesian government to conclude the Minutes

with the KLHK. The ministry has the authority to conduct procurement of the water quality monitoring

system within the ministry and the authority to establish the minimum requirements of the water quality

monitoring system for procurement for municipalities.

The specific roles of the assumed KLHK are as follows.

Conclusion of Minutes of Meeting in SDGs Business Verification Survey

Participation in training through short training program in Japan

Determination of implementation policy for SDGs Business Verification Survey

Formulation of policy for water quality monitoring
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B BBPT roles

In the SDGs Business Verification Survey, the BPPT will be the main proponent of the project under the
leadership of the KLHK.

Tanahashi installs and adjusts the automatic cleaning system and sensors, analyzes the verification data, and
compiles the results, while the BPPT monitors the operational status of the automatic cleaning system and
sensors. BPPT collects local relevant information and verification data. When introducing the new technology
in the country, BPPT reviews existing technologies in Indonesia and overseas, and evaluates technologies that
are expected to be introduced through verification tests. BPPT also reviews detailed specifications, the best
suited utilization of technology, and maintenance when introducing new technologies in the country.

The assumed roles of BPPT are as follows.

Site selection for verification tests and coordination with site manageming entities
Monitoring and assessment of water quality and exchange of opinions in formulation of operational
guidelines
Provision of information for future product refinement and marketing
Holding the meeting for WQMS with KLHK, Ministry of Public Works and Housing, and Management
Governments
Participation in training through short training program in Japan
PGS, a local partner, will carry out the maintenance, calibration, and repair of our products in case of

trouble.
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4. Business development plan

In this study, while the main target is river water, survey of industrial wastewater is considered in parallel
since there is also a potential need for monitoring of industrial wastewater.

In Indonesia, orders for the Remote Networking and Maintenance Conserving Water Quality Monitoring
System will be placed in packages as one system. Therefore, the company will endeavor to diffuse the use of

the system as a package including sensors from Horiba

B Dissemination strategies that take advantage of the competitiveness and innovativeness of our technology

For monitoring river water quality, Tanahashi will establish a pollution control and cleaning system
corresponding to highly polluted and highly polluted environments, which other companies do not have, and
will gain the first-mover advantage by diffusing the system to Indonesian markets. We will also work on
standardization of technologies by creating operation and maintenance guidelines based on our automatic
cleaning system in cooperation with the BPPT.

The specifications for industrial wastewater monitoring differ depending on the amount of wastewater
discharged from business sites. Therefore, Tanahashi will aim to acquiring the first-mover advantage and
technical standards by cooperating with the KLHK and BPPT that have jurisdiction over wastewater

regulations.

B How to expand and candidate partners
Tanahashi does not directly coordinate business with government and local administrative agencies.
Regarding local partners in the private sector, proposing companies will cooperate with PGS, which is a
local sales agent of Horiba. Local sales are mainly conducted by PGS, while Horiba's overseas subsidiaries are

also engaged in sales activities as appropriate.
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