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2.3.1.

D—4H<ayvroIagshA

WHSEEHIIT., V=0 avy 7 O7r—~% [ AEEKUEEGER OMELK OFFIH (Water
Reuse from Decentralized Domestic Wastewater Treatment Facilities) | & L7-, BREEHEYE LN
S G A N—DIER I AL FEB/RPOREL ERENEOREEZITV., 70T T L0E#
iTo7,

B, V=V vavrdoETL—4¥—f, ARY=T—arars)— 7T AL

D7 T<r B — )LEKIZHY AN,

EE  (EEHE )

Technical instructions

X3 BLUETOTICBT 0BG AKLIICET 2V = vayToTa s T A
(min) Topic / NZ& Speaker /&K H
TFU A FHERESMGIECET 2T R)

Secretariat (Instructions on how to use Zoom,
raise hand for questions, etc.)

15:00
(5)

(EEER P AREe

Opening remarks

WH ER K

BRI BREEEE - EIRIEER R FEIE i (E AL B AR
R AR =R

Mr. Masaki Numata

Director, Office for Promotion of Johkasou,
Waste Management Division, Environmental
Regeneration and Material Cycles Bureau,
MOEJ

15:05
(20)

LR
BERF L LY = R2BIT HK

Keynote
Water in Circular Economy and
Resilience (WICER)

By ik K

HSRERTT KA - A HEHME

Ms. Midori Makino

Lead Water Supply and Sanitation Specialist,
World Bank

Session A: 73 TG K LB RR 0D AL R K DT I F+451]

Case studies on water reuse from the decentralized wastewater treatment facilities

15:25
(20)

A-1

W bFE (G LER R

HHEFE X A AR DNy Ir— % A T DB KA
PR C9-‘Swachh Bharat’|Z & k-

ED LD IZBIGITIBNTIH K 2 AL L A
M3 20

Johkasou-STP

Johkasou is Packaged Sewage Treatment
Plant from Japan -Contribute for
‘Swachh Bharat’- How to Treat waste
water at site & Reuse at site

FpE BOX K

MASHE A X7 7 R WEHVE AR A v
RIEN =TT XA VT H—

Mr. Rio Waza

Managing Director, Daiki Axis India PVT. LTD.

15:45
(20)

A-2
BB IZ K 2 EK OFE B FI
Recycling of treated water by Johkasou

EA K K

BAVE = 7 AN — MRS Frakax (il &
Mr. Shigeyuki Hikotani

General Manager, Special Equipment
Department, Kansai Airports
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16:05 |Clarifying Q&A

(10)

16:15|A-3 HH A K

(20) | FAHLERAK 2355 i L 7 06 s A i A e A B | BK P 2R R A R A Al o A7 A TR 1A -

5t ALY — BR TR RE U TETE T
IR FEE ! —

Social implementation research on
cultivation of rice suitable for sake
brewing by effluent from large scale
Johkasou -Eco-friendly sake “Sui Shigen”
is newly released! -

HEGLR HEHIR

Dr. Shuhei Masuda

Associate Professor, Civil Engineering and
Architecture, Department of Creative Systems
Engineering, National Institute of Technology
Akita College

16:35
(20)

A-4

WL L £ 5 BGF K& &G b7 4
TEHEK O &) v

— ISR DA PE L R AEVEDRE —
Advanced treatment of domestic
wastewater using a combination of
Johkasou and simple BGF - Examination
of production and safety of vegetables
and fruits -

JRI PR

BRI K 4 0

Dr. Yasuo Ozaki

Professor Emeritus, Akita Prefectural
University

16:55
(20)

BEELE  Q&A/ Discussion

17:15
(10)

KEH  Break

Session B: 735 7K & PRITAR 2 B & ALK O FFI

Regulations for the decentralized wastewater management and potential

contribution to water reuse

17:25
(20)

B-1
AL A DO A
Mechanisms of Johkasou Act

Vefk soE K

BREEA BRECHAE - EIREER R PESEME 1E AL PRHE
ik EH bR et = FRE S MR R

Mr. Ryoma Sato

Section Chief, Office for Promotion of Johkasou,
Waste Management Division, Environmental

Regeneration and Material Cycles Bureau,
MOEJ

17:45
(20)

B-2

A2 RT 7 TN T 208G KE
BR300 5 SR BIZE DRBIT

Onsite Wastewater Treatment and
Recycling Regulations —2023 —Draft

AV =U7 A Fy—U— TUxFT K

A v NITBUE RS (ASCY) |, #d% 1 77 > M
Water Sanitation and Hygiene(WASH)-{ / ~<—
Ta v e NT, Eemink s B

Prof. Srinivas Chary Vedala,

Chief Executive Officer at WASH Innovation
Hub & Professor, Administrative Staff College of
India (ASCI)

18:05 'HEEILE  Q&A
(20)
18:25 |l b\ & e se K
(5) |Closing remarks Mr. Ryoma Sato
18:30 [f& T

15




2.3.2. FAED A

;D%<®ﬁmv—&va7A§Mmtﬁféi5 %10 BT DT ICRT D ARG K AER I
BT 50V —2vay 7OSIREE. MEICERERSPEETREITSM LB 2 25 L
tﬁﬁ\Hﬁ#:?—Vay:yy—y7A@%%I%\7v7%%ﬁﬁﬁ%%%ﬁﬁﬁﬁ@%m@
BEYFICKIL, A—ATY—2 v a vy TORBENEIToTo, ZOBE, V—2 2 a vy 707 —viX
EOMERCHEEEEREMRIEA LI 7 74V —%FR LEME LTz, 7 7 A Y —IZ oW T EEHRE
7.1.1. 1R,

2.33.7—=923vFI2BFE3XLWEADRIE

REFIH LT, sFAELVH#E A ANL1HICOX 17,700 ., 4 11811 AREE) MOEFABEES%
DRENZEIT D IEEICHE S ik (6~3 FRFEE) 2B L1-, T2, BAGE - S5EORIFFERE &
SYPNCFR L, V—2 v a vy 7BMENET 2 SELRIRTE 5910 LT,

2.3.4. REREH

REGENIFAZEOY =7 A M7 v 7 u—RL, U—27 g v FPBIMENRFRNCERNEZ &
7ru—RT&5 L5z, BEERHIERHR 7.1.2. 1277,

2.3.5. BlERME

R TIX, FIEORCEAKR ERELENC LD KRR ETT R, 1HRLBRREER 2> D O WEL KA %)
AT 2WEIEE-> TS, L, BARTIIKRRNRIZHME SND Z b7, bl
DB ZIE T 2 MEEMEN D 212, £ H T b LA EAER 72 URLEE L W ) R4 &
%Lfméy&&&wa\%_mﬂ@m@@m@m@@m;owfaxlmfi+ IR RRREROHT
TEDMTONTND LITF AT, RHKEMIZET 28T 0 TiEZzy, —H T, BIZAERIPK
AWMU TEL 2 L DA BT, WEKBIEHTEL Z L2 MNIT E— L TENIL, D
7T AT IVT 7 OFIMIE & 58, EEFE ORI A HEME T D ATREMED B 5

ZOU—r vay TR, ETEFE S LT, HRERIT KA - A HEEME B R K
X0, KGFIZBIFLY—F2F7—x2a/I— (CE) OBLELG, REMEEFMHANEELRON, H
WA ED LD IR IR D DO, EEER b Ly REREE 2 KEOFFFENEZE L THRE LW
7272\ 7=,

W Ty v a v AT, ENSAOGHIENG KRG 31T 2 BIK OTE FH FEZ DUV TFs
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Fd4 F1LET UTICET D o0EANE KA 5 U — 7 v a v T OREE
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2 |AA 56 19 |=F 47T 1
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5 [HH 8 22 |y ~AN 1
6 |¥1 7 23 | AU z—F 1
7T AV ExRTT 5 24 |=a2—V—FUF 1
8 |AARA 5 25 |7 TR 1
9 | XKFA 5 26 |[~NJ 1
10 (=7 4 27 [RUET 1
11 |7 EARSL 3 28 BT 47 1
12 (X7 T7F5va 3 29 (WU LUK 1
13 |74 UV 3 30 |JE[E 1
14 |7 A A NRRFHFE 3 31 [T E—/L 1
15 |wL—>7 2 32 |[[HA—X 1
16 S v ~— 2 33 [K[E 1
17 |4 AT ) 1
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2.3.10. BRIEFRBFRUVT—V 23y TRTHICREL-ERICHT 2EE
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ZDOEEIIT =7 a v TBIEE T A — /L THUE LT,
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LB OTICBT D HANEKERICET 5V — 7 v a v T ORKOMEZ, BEIZ Web BiféE
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7o, EHERICBEOREE > TV D TEERREF ] & oG K E L2 BT 5 NABEVIAENRT
W22 E B BIMENRSE DS TZHEINTHD & Bbhd,

Flo, BIRD 2.3.9. [TRTIEY, V=2 v a vy THRTEOBMENLD T 4 — KNy 7|2 LiUEs
EOREES®Em <, MRAPERE > To, ARRIEREGD 2 LN TS, ElE I & < [EHEREREE
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T LUMIEIZ DWW THIRRW 2720 727200 T < WS 6 OSIMNE I, HbilEZe SHGREA
DEEMERL, L2 AW THOBAEKEREZITO AV v MZOWTHDREENTE L BEbh b,

LFRMERE DN FHLR SN THR W LEMICAEIEYIKR Z Bk Z 213X b bAA, ARIOT—2 2 a v
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3.1 BLEEIN £ IS —OBE

FDNE DI T 5y HONTH AL 3¢ C > 2 AU S5 OVES R (2T 2 72D . A B Il K 7
RIAEND AV PRV TET Y UNAZIZENT, 2023 £ 11 A 14 H, A > xR 7 EHREREYR

(Kementerian Lingkungan Hidup dan Kehutanan, KLHK) % 77 > % —/3— ML 2
FT—zBbAfE L7,

#* 6 A bibigstE X — ol
ARE 2023411 H 14 A (k) A ¥ R U7 I 9:00 ~ 16:30 (A ANFH 11:00~18:30)
2%  US Luwansa Hotel and Convention Center £i%= Rapha 1 & 2
AT A4 (Zoom) THEUE L ATV > REACTHIE L
HAGE « 42 FRUTREOZRIRIBER
A AEBR S
(3f : Ministry of the Environment and Forestry, Indonesia, KLHK)
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32. ftHEEN IS —FREICREGES
3.2.1. 7A5 L4

Pfesli, BRAEREH], BiteE IO ¥ o & —/3— F ROSHIZOWTEREEAHYE & o 5 2k
LT, 77T HZONTH, REAHYEROA » RRUTRIBRE Lo 5> 2RE L. Al
F& LTiE, ENEREIPHIEIEN ENLIREEVTERT B IRIE BRI FEFEMALERAL S BAfrbiJe == Lt e B
DIETERFRIHIAL . V¥ IV ZDORFITTE I T —ICBIMN 72Nz,

EIFT—OF A MVITHARM - A R T RIBEGRHE & i 9 % [Seminar on Improving
Water Environment in Indonesia -Decentralized Wastewater Management: e.g. Japanese Johkasou
System- (1 > R 7 OKEBREUEIZET 58 I — - EBgEKE B fl: BAROELIE S 27 L -))
&L, BAEDS OB 2 #7217 Tide <. A & R TR S BUN B O BUR 2~ 5
bA R TEICKT 28R &S Z O RKR AV,

HRICEKR T 4 AN yaryya Y TEIEREN SR A PE LTEREL, BITKAERZ
B, ZINED OERMORBITRLEIUTK T 28337 ) XA NORRAMEIT ST,

I T —ORBEAMOTEDIER LIZY 74 v =R OEXKERHIE BRI R LTz, UTFICEIT—0
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7 A EI DT e ST A

No. | ¢ Contents / N& Speaker / JEFK &
(43)
1. | 9:00 | <Opening Remarks> BHE& D
(35)
2T A4 UAEYT 4 K
A v R 7 EREEHEY KEEHR (KLHK) /i
Ms. Dra.CH. Nety Widayati, M.T.
Director of Water Quality Management Bureau, Ministry of the Environment and
Forestry, Indonesia (KLHK)
HHE IER K
AAEBREE BIRIEER R BEE i EAEEHE R LA HEE = &
Mr. Masaki Numata
Director, Office for Promotion of Johkasou, Waste Management Division,
Environmental Regeneration and Material Cycles Bureau, Ministry of the
Environment Government of Japan
PR Hph I
TEA & R T AARERMERE —FEFLE/BRE D3 AN
Mr. Takuya Nomoto,
First Secretary / Coordinator for Environmental Business, Embassy of Japan in
Indonesia
2. | 9835 | FHANLINIBT HERWEORERH | LAIT =K
(80) | T/ D ELY AR Yy VN B/ AFEEHBE
Efforts to control total pollutants in the | Ms. Resmiani, ST.,MT
Citarum River Environmental Agency of West Java
Province, Head of Environmental
Pollution Control Division
3. | 10:05 | AARIZIIT D HEAKMMELDFE L & Bk Ve skl K
(30) | M OVF{LAE D IERI S A AAKESREEE EIEER R Be3E i (E AL
History and Current situation of HEMERR: VLA HEEE = fR R
wastewater treatment in Japan and Mzr. Ryoma Sato
legal framework of Johkasou Office for Promotion of Johkasou, Waste
Management Division, Environmental
Regeneration and Material Cycles
Bureau, MOEJ
4. [ 10:35 | A » FRITIZBI LKERME, Ykt | 774 7v=7U K
(30) |#:, E=F VLT VAT A A v Fx 7 FESESE B E A (BRIN)
Water quality standard, effluent Dr. Budi Kurniawan,
standard, and monitoring system in National Research and Innovation
Indonesia Agency (BRIN)
5. | 11:05 | A &~ FRITICBT D0HWHIAKLELD | < \NVT 4 T —= 7 A= T7T7 L K
(30) | Hu Y kA ANIFE . FHRETEPUPREAER
Decentralized Wastewater System Ms. Mahardiani Kusumaningrum,
approaches in Indonesia Directorate of Sanitation, PUPR
6. | 11:35 | BAEA
(85) Lunch Break
7. | 13:00 | ED X D IT/Hy BRIPEKILERfERR OVERER | BEIT 363 K
(30) | HERT D ENZAFFERRFIE N ENLBREEWTIERT & IRAE
How to secure the performance of the BRUFIIR BEREM ALBRAL S AR SR 2 bt
decentralized wastewater treatment =
facilities? Dr. Yoshitaka Ebie
Manager, Planning Division
(International Coordination Office) ,
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National Institute for Environmental
Studies (NIES)
8. 13:30 | 1 &~ FRUTIZB T DL OMERFER | 727~y F IS K
(30) | DRI et —2 2 V=g T 47
Operation and Maintenance situation Mzr. Akhmad Rivai
of Johkasou in Indonesia Earth Creative Co., Ltd
9. |14:00 | Fr & MIicI T D HKE TTAY N T ¥ K
(30) | Wastewater management in Gorontalo | =1 & ok EE
Province Mzr. Budiyanto Sadikai,
S. Sos, M.S1.
Regional Secretary, Gorontalo Province
10. | 14:30 | K7
(30) | Coffee break
11. | 15:00 | <Q&A plus Discussion> EEeaEM VT A A v a v
(60)
12. | 16:00 | <Closing remarks> PAS D4
(30)
Ve sel 1K, AREBREEE BIRIEER )R BEREY i B AL PRHEERR VLR HEE R (R R
xR x 7y 7 K, KLHK KEEHRF HF
(Mr. Ganesha Wicak, Technical Officer, Water Quality Management Bureau,
KLHK)
16:30

3.22. ESF—ITHE T BXILVEADHIE

I FT—ORYGE LT, Yy WV ZTHHO JS Luwansa Hotel and Convention Center (231 T2
MEATR L, £72, AARGE - AV FRUTRBEOERE 2 425 FEL L, RIS THRKIER
TIToT, A3 LCiE, SAELVHE A AN1RIZSE 17,700 9, 4 1A 1 ARE) KO
FABEEOREIZET DIERICES it (6~3 MFEE) Z3fa L7z,

3.2.3. REH

BEHEDOIRMEEZ T REERNIZFAEO Y =7V 1 ME# L, ZMERARICF Y re—k
TEHEIC L, BERICHGRROERER 27~

324. X F+—8mME

B == KT KLHK 23, ¥ v VX2 E5HERIN & 4 OFRIN, 33 DM D75 KAELEI R
HAATEE, £ L CA > RRU 7T AREFE - [BRETSE fERICR L, Kk I F—~DOBNIEOT
ZiTo 7,

AT, AAEREEHEYE, FikE. KLHK #2575, JICA B, 1£4 > Fx 27 BAREK
g, & LT LELEM R OB 20 40847 T4 TBILTE, 2, AUV X —/R— T
&5 KLHK 23, 2 ~OSNFEOFITRR TR L T\ 1835450 DF 74 SMEY A b (K
4. g, BEELEOERS —EICEIE L TH D H0) oW T 2%, REAHYE LG L
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o D BINE L KLHK 238 L CWaAd T4 S ILEF 1656 4 Th DN, it Zoom
B CHERR LTz & 2 A, KK 230 o1 & - 7=,

H e K
Ms. Dra.CH. Nety Widayati, M.T.
B8 ¥
A R T IR AR BE T TR ;ﬁigiﬁwﬁ@% e

[N Ms. Resmiani, ST.,MT
TEA v R 7 HAREKRMELE BB B2 A% Y v U BREER
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Dr. Budi Kurniawan
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AHOE I F =2, BAROBREA LR ERED H %, PUPRD S 4, 74 SMLTWD
A ¥ RR T EHNAOBIRE OERRICHE W72 S G L iP5, F7o. BREE OEKICIE, AR
I T —ZBBETELZLITEEHP L BT A,
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Flo. KEOGOEFEIKIZTETT 4 v 7 207 Zflio TSN TSN, ATEHEHEKIIARLI D £
FHAET D LV ORI BRREIZR > T D, 29 LicA v RRTTHREE LT HFREICx L,
AARDEACIEEI SRR L 72D 2 E IR S5,

SEOE I F—TlE, A2 RXTTOKRBREIZHONWT, 72, HEREEMNICOWT, A FR T
R ITDEFZELERNICGERIND Z L2 MR L T D, RERBORIIA T A o TOSME
o T LELTEN, BIFT—TOEREDE RN, 1V RR VT OKBRERBEIZORND 2 EE2HTEL
TW5,

2) IRIEL ERMARE EEYEELEHESR HLEHEE ER FH EH ROFSKREES

AR HITBREEMES - KEBLHR Nety Widayati REZM#HH E LT, 2 OA > K37 - AAREE
DRI IZHRENE N A > T A AT TG Y . DRV EHE L EF 5, —F, EBO#HG L. 8l
HTBIMHERN -T2 2 L BT 5,

Y BTG AALER « BARYHEAEICRE 51 2 —IF 2017 FICHAE D . AARTHRE STV 5 EMEEE
IRV BN T DL OTE R 2B L C& 72, 7 VT HEOKERBINE - ARSI E M
THR, ZTHETHE, 41 RO N FAaE 8 WETEMEL, el b, Fiflant %
FOHZ, 4AFESRY LR HADOEIF—% 4 R T CHIEHEKD Z LiconTELL RS,

AAIT, BIETZ ZKERE - f/AERBENSUFES N TWVDEA, 1970 FREIITIERSE L L. BT,
7 BiRR, BIRREEIAR, & L T bREpT A S, FERR EDEE L CGRELZ Rk L TE 70, #iE
IZBWTIETFAKE, AR E OO HIEIZ W) TR LS O /3 AL ER & 5 ZEI I X D | 75K
HN B K R1T 90% %2 2 TR Y . ARG AL 0 KRom Bz K& <HBRL T
72
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AETEHE A AL RS AU TN WL T 35U TR, A 7 & 00 43 HIRUTS /K AL BT i 53¢ 0D A V /K BR324
BT DT DICEHBRER AR O LML TV D, BAROELREITAEKE R BIF72 7200 Tle <. 5
WUERIZ R CHEI - R 2 N TOBEENATRE T, R, BiCRENEUICE EIND Z LI
E 0 EMMICE - THERICLE LIHREERFE T 250 L, 2 OBNHFEEZAT 5, 2022 4
KEBUE, R 51 #EIZ 5 HHELLEDHAROEENEAS L, KEOKERIEICHEIRL TV D,
A2 FARTT T, 77TI2 500 B LD BARDHELERNEASN TN DD, 4% S bICHERBES,
A YRR T OKRERUGEIZERT OO EHIFL TS, KEIFT—TIL, 4 ¥ R T O
HKREHROBURE F v LD £ LT HARDEARE DOIEERHIHERFE BIZ DWW THE L, £, A~
R 7 TOHBANEKEFRDOLSHIZONWTEHERW L Ta I hbios T s,
ZNENDREN OIFEIZERHEm I & 0 IR 2842 L 0 — @R TnwieiZs, Kt
—WA L RR TR D BIFRKREOEBUCE s THIE RO L2 FETTEL, HaBREDS
L SHCEL,

325 BRGERUVTARAYy aveyiay

BHRINETIIY = 7 SMEND fﬁﬁﬁ@ﬂﬁ@&(ﬁéﬁ@fi@ﬂﬁ@ﬁi EB L LA Em &S A3,
A2 RRUTIZEHE T 2 OFRBEANTHEED) EWIERMINH -7z, ZIUTH LEREAHYEIZLLT
D L9 EIE A2 /ER L KLHK & 3F L7 . rﬁéﬂ%@ Septic Tank (£, = A MIEWEEbID 3, MERE
B FE D EL 7w KLHK OFFKEREAG -2 R TE T, )ICIE 72 & D15 OJRIN & 72
STWD, ZHuzxtL, PERE2 R <. KLHK Ok EEZ 857 T & 2 8biliX, 7 2 Septic Tank
K0 Hax bnE<ed, UL, FEBICHEMBSS T ICERE S LTV = Septic Tank 23HEKILHE
7R, I ANEZ D L W) O RFFNINWS Db H D7D, A R T ThHE
LTEHbDEES (& 8), £/, faRR TR & 21T, KEHEIZZ KR 2RFEHEETH D
ZEMHMRERIT ORI ETCRENTVW D, KEEEPENNVITENDIZE, ZOR%ROEREEEIC
FRRLTENPLEL 2> T D720, BFICEARR L 2500, ERMIHED TN Z &7
EE LV,

F7o, A EREFEEY (Pekerjaan Umum dan Perumahan Rakyat, PUPR) D33 %% 1)
TU =7 BIENPOIT, & FARRESRERR OB P REL S TRV S & 5 2 & b EdiT o g
EREE, RFICHEO N & Zxt5 & LHT IR S 2B, ERAH TOE DR
EFH 4 PUPR (HREU) HIRLTUELE D2, IS MEWEROEFICOW T, BUF LS

DORER HERFEHERAZAHE L UIEI N, Lol axry b oT,

ZOMIZH Y = TBIEDNG, B IR S AW UN I L2 AU R I T E e
DI LN, A FRUTICEIT DHEFFEBIRDHIE R E Y 7 MEOTTENR OFTE BT 28 A T
FLV, H M OREICIE M OMR S EEIZZ2R 5O TiE RV, PUPR OfilE+ 2 HEKERE L
KLHK O] L T D HPKIEEN R D12 0RELNE LTS, EWnoTfcax s hFE b,

T4 AByarktya T, SR ER L. KLHK off%F%E, £ LT KLHK (Z
JICA HMZ L L TIRIE STV D REARESL K P EHBIROAREFIRASX Y Z M LTRE LT

LHERD Septlc Tank VL BT B S B 7R R LE M Sy RS BT D AVER A = X 4 (1 IRALEL LR E D)
THY, HEVPERENRFELIR, AAROEALIEIT, 2 RALER R E D IS804 W oy iR 2 7= D ALER A S
:X‘A&L?’:i‘ibﬁ@@%ﬁf‘&)@ . KLHK OBEKFEHER -3 2 &N TEHE B b,

2 Economic impacts of sanitation in southeast Asia (2008) The World Bank
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(£ 9), BITEFRNEREZBD, ZINE L OEMOFMIALENUTHT 58582 Y 2 FOFRLRZ
HziTol, "RV AMOERFEELZR 10177,

#2 8 H LA DE A L0 PKIEYER -3 2 LSk D X 5 1T o 7 F
451 HSRME T8 (E2 A 300 A/24hr) (SR 28T 2545
R THTIE, r—HINA =D —PNRET LM 7T v 7 B 7 &i%E - FIH LT
Wi, TUERSTHEAITH D Z L EERET ARG ThH oo, PEAREELRT- 3 2
ENRHERARWVIRITH -7 (Feds, THMANE, Zhzibsld & BiE L o)
R MAKE L KEAZHRLTZ9 2T, BRE 7 BIEH L, FHAKE - KK O
EARDUZ G DT — % — A4 FOATHEARE Z3% & Lxhis LTz,

£ THAADyarEyaryONRx Y AL

K4 ZibE:
YT 352 I [EINZAFZERIE N [ESZBRBEMTIERT GG SR e BE SEM AL BRAL 5 40T
Mot ERpiffsE B
LAIT =K Yy UM BRER AEEHRHRE
Ms. Resmiani, ST, MT
A A K KLHK BEBURT K3 A — (JICA HF)

TTF 4 =T U K| HENEA ) X— 3 VT (Badan Riset dan Inovasi Nasional, BRIN)
Dr. Budi Kurniawan
Hxrvx 7y 7 K | KLHK KEEEF £ (Water Quality Management Bureau,

Mr. Ganesha Wicak Technical Officer)
Ve o E 1K HOKEEREEE BIRIEER ) FE3EYmE (VB HEERR LA e == (R R

FI10 TH4ATYarEyva ryORSES
B kS
A 2w K | BROXELILICET AIEH 2RV RS & BN AE LB VE R & HEE
RIRZBI S TPRIEIIZ 10 B EOEND -7, TRRIEKIZ K 5 O FIRE
DFEMZENR S T2, fRRR & L TIRE SN b 0B AL, FEEREO L7210
T2, B Fho THEHEERDARE EDOSEEN D, B O E 5 1364
H DS E~D 1 FOIEZEEZ D,
Mr. BOM & U CIIEENSHNTEE DN THEARLEE 2 3205 L T\ 5 ERET 2 O3B 72
Ganesha EEZTWD, 2016 FIZHIE S NT-% 68 S HHI| (Permen lhk no.68 2016, baku
mutu air limbah domestik) (2R SV TW D HEKRIEHE ARG 72 S 22T U7 H 720,
100 BFLL_ EDOEENH HEEHICIE ST OFEREBT BTN D,
HEAKLER I Z BT B IEAR ORI BRI ENM L TV D03, Blllo1 v RRx U T EFEH
¥ (Standar Nasional Indonesia (Indonesian National Standard), SNI) 23 5F &
NTWEPDOE=HY U TRHEE L TERFL TV,
fEIL 52% IK | MOEJ 2> 613 bAE OESIEE OFi ], KLHK 2> 6 13K E OBSFIZ OV TR
Mo olz, EEN 100 FLU LS LIFLLT E W o T R TORRIED SEHEL E O T
LHERLTWVWD,
MOEJ OFRFRIFHEIHE DEL S B O THHKLEIZE L CHAREBN N BT 2> T
WD EWISHNETH-Tz, ZORKRNEEZEERZTA v RV 7 TIEGEDNEEZFF
DOMNEVIEREZTAW -0 L Bbivs, FRET LY bBIGITE W BUFO
HHPD LRV EZZTND,

BHE E5 K | 4 FRUTEREESH Y % — (Environmental Management Center, EMC) CTlZ
BN DOEBEZIToTEY, —fHOKREIZBRIN & LTHMEFHEL TS, [HEMC
1 BRIN OB 213 A > R 7 OPKMERIZAR 5 IS Al BEZRBE 103 5 &
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REH

o

HoTng, BRELZESTL TCWAIMORGED BRIN [ZKIE L7- 50N EE 2 TV
%,

Dr. Budi
Kurniawan

KLHK O & BREAMEAIE L L OIE 2T 28873 & 5, 2022 FITHFR S
T BRBEMI AR £ (LR (Badan Standardisasi Instrumen Lingkungan Hidup
dan Kehutanan-BSI-LHK) [3E#({tT 5= s Th v, BRIN (THfkm 2 38
THMMTH D, A2 RRTT T TR I B L CAHUBIC R S Twn
%

B) 2 2=7 4 _X—2ADOE (Sanitasi Berbasis Masyarakat (Community-
based Sanitation), SANIMAS) : #EEFEFI I REUFOFTE Tldev, THRAE PSS
DFRERER D 72 DI Z B T & U CTREI AR LTI RRWEE X T
W5,

BT % K

Resmiani,ST. MT OREFETF X /LLJINIEENRZHY . AT —7 KNV E—NIEFIZE
PR LS TW e, K, RETIERWVWR AT =7 RV —RERK L TnDH T
D, FENLLINOEFHD LI ITHEmERDO THIZIZEI LELRWha A bR
'ﬁkl-/b\o

Ms.
Resmiani,
ST., MT

Dr. Budi 2338 L7z £ 5 I AETEHEHE AR LB DWW TIE T RITA O FAT: « %E & 72> T
WBHM, THTRNIERT SR Vv WV HiEEi2 = | ODEF"CJJK”'SE%\ TR AE i
ROBAFE, E=F V7, ERIEHESHRREB L E L TN D

PUPR O EDT-AKEHUYEL | KLHK OED - KE KL L H "?DO’C BIHE5D 75 75>
ETH D, AL RIS A o FRUTEND AT — 7 R Z—
HEND, Bl X, EFEAeEE (Ministry of National Development Planning/
National Development Planning Agency, Bappenas). PUPR., W&#A. f@HE4A T
Hb, ZNHIEFRBIFO AT — 7 RAK =120, THITAIZ bikx le 2T — 7 FR)v

H—NN5,

M5 Q&A -

Seminar on Ii
-Decentralize

T4AByarkya rOET (Enb, HTEZK, Ms. Resmiani, AEEH]
K. Dr. Budi Kurniawan, Mr. Ganesha, {EErmEK)
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3.3. BHEAM
3.3.1. BE

B LilivEs e L —BEOE A, 20234 11 A 156 B (OK). ¥ BAXHNICE T 28 bl E 8

5 X O D 53 B HE A AL BRI R D% BB E A 55 LT, 7ods, BUGEHRICITARRE & LT, 1
JLEZRICFEATIEV,

AR E B 2O\ CiE, PT DAIKI AXIS INDONESIA (XA %7 7 VAL 2 KRR T4E) M
FfA v R T I TEEL, Py WAZHTNICRED 9 ZHRFEHZT> TW AL 2 1 (2
L BITHRT VTR E S TND) IZOWT, AR & 5 1T HEEIT o 7o, Bl SRR AL
IO\, B S —BEO I U —"— s ThD KLHK (% 51, Akl 2 iEe
L T\ % PD Pasar Jaya N E BT 5 P MR TR B S 40TV 2 0 BURG K LR et DIHEE 21T > 7=,
Fro. BHOEKAHERI 2R T 5 AT, KHICEAE L 2218 0 OPARIOHEEZ1T -7,

AL & SIN#E & FE 11 RO 121277,

#* 11 JUGEIR G

No. | 75 KLE % Bt

1 e i A7/ 1 (AVISSA SUITES Hotel)
2. | bR H7 v 2 (AYAKA SUITES Hotel)
3. ﬁm® > AR PR AL i 5 P St %

4 JA h~—r >k

# 12 BRI INE

No. |X# GilE!

1. |Wepk e REEE G R 5 BESE i (E LR HE R i LA HE == AR R

2. RV T4— ~A |BREEGRIERR BRI EASEHEE R bl RSP R

3. |BEIL K3 ENBRBEBAFEIE N ENLBREBEMIZERT B RGBT BEFEM ALy BRI 5
£ TR

4. |Syahrul Khoir 2 —7 4 % —4%— (JICA Expert Secretary)

5. |EJII Hris N EEN B AR HAE o & — B 27 AEBREw 12 2 —
Tor—) —F—

6. |filik A SSMENVEN A ARBRERHEE 7 — FEEm I NV —T

7. B HERE NS RNEN A ARBRBEE(FHE & o ¥ — il o 27 LEEW ' o % —
TAENTIES
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3.3.2. Bl %

1) 7RFJL 1 (AVISSA SUITES Hotel)

[f£F7] J1. Karet Pedurenan No. 19, Jakarta Selatan 12940, Indonesia

[F%Ft] RAPRE : 25 ni/H (BJ-25), i A BOD : 300 mg/L. /it BOD : 20 mg/L

(S8 7 v —] PRy BERE — 55 A R A > AR IREN R T BAE —1H il — B AN 7/ (ZP tank)
[FrR] ~v A= EE RIFETOAR=ARMWHNTEY | HEFFEFIEEAIT O I T RLE
ERDERTThoTo, RFEMIEEITIRT MM E DR ESE, XAXT 7 VAL RERTTHO
ALy TBRRIEEIT>TND ED I EThoTo, HHLEOERITBIT 6 7 I 1 [EOMETTH
IWTWDR, BT /IO TR OBR Tl O ERHI3E TR T 256035 %,

K6 A7/11 (AVISSA SUITES Hotel) @fﬁ%nﬁﬁﬁa)ﬁ%

/—Cumrol Panel
=
Ul
Exhaust Pipe PVC 94 Blower * ~Transfer Pipe PVC 96"
Influent Pipe PVC 96" @EE Effluent Pipe PVC 2-92"
g 6L0.0 - o - o B i
3 3 —_— e
" T w ] : K
] e ol

Disinfectant

- - - 144 Chamb:
Angerobic Confact Sedmentation | O 7

. Media Chamber Moving Contact Chamber
B o Bed Ch?mber
1

|

2300
1966
|
2120
2300

Sedimentation and
Separation Chamber

T

m 0 0 0

00
60
150
T

A SECTION
NTS

7 K71 (AVISSA SUITES Hotel) (ZERE S 41TV LAl OREIE
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2) KT JL 2 (AYAKA SUITES Hotel)

[fEFT] J1. Karet Pedurenan No. 45 Setiabudi, Jakarta 12940, Indonesia

[F%5+] BALEEE 60 mi/H (BJ-60, i A BOD : 300 mg/L, Ji&iit BOD : 20 mg/L. #i A COD : 400
mg/L. /&% COD : 80 mg/L. #EA TSS : 240 mg/L. it TSS : 20mg/L

[t 7 v —] Wi EFIEA - G &R B VLB B — B 5 A RS > FEAR BN — R B Al — 1 Al
— A > 7 fl (ZP tank)

[Fr&] #ifHi> AVISSA SUITES Hotel DRANAT /LT, ZORT /VCEHRE S 7L b RS
VERIZFAXT I VAL RRUTHOD RS » 703 T- T D, @m@®ﬁ%L%C%5&%&yh
VA — 7 BT BN TWDED, EREARR BT 72 < RSFARIEERFICIX R 2RO T DO TR
DILETH D & B,

8 &7/ 2 (AYAKA SUITES Hotel) OB FLR OkET

Exhaust Pipe PVC o4 —

Infue Pipe PVC ¢6° Effuent Pipe PYC 262"
Transter Pipe PVC 96" e
Transter Pipe PVC 96" ctum Pipe
tanster Pipe PVC o ‘\‘_ Gt At ko
Screen
L v Z '
8 ﬁ ; i:“_ % B (= J‘F—-—E o Raw Water Tork - .
o | i = ,:/‘ || " % I JIURESR . 0 G Inlet Pipe Pyc ¢4
I ! I ; _ | Moing Centoct jmentation - !
e ot Ned Bed Chamber g
\ Sedimentation and Seporation chomber [fno 5 contact Medg Chamber 2 T [ V IWW Panel (New) 5
I A ! [0
|| " T A4
PlabsearudTY. Lk AP P TI RP PPLT it T T Y T Y R I el e e AP P b | e oy pede PO WP TR AL -

80

2100
220
i

e s [ \[ [ || Py
A = A SECTION . o v »°p
NS—/———— 1 4300
X9 A7/ 2 (AYAKA SUITES Hotel) (ZE¢E S 40TV 2 ¥ bAE O & X
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3) Pasar Tanah Abang

¥ X A1V EEEERINEURF Tl PD Pasar Jaya AR KNG OE 153 DA TG ZEE LT\ 5
3, ABUGEAR TR, ERAZREEY O PITEBOBARIENRT > FE LTALZ R OHiSG L LT,
TANAH ABANG (¥ 7 /3») 7wy 7 B (GEREFE 28,000 ni, 2009 % T.) D5 KGR 211
ZLT (ZofiBiEE7Tey 7 A~G £THY, 7r v 7 C ZBRE/MEPMEROMERFEHEZH > T
%)o

LR LT iH KL i 3% DAL FRAS B 18 400 mi/H TR O TICHRE SN TEY | MERR Th DO’
WD~ A VHEK (FERRER 164 f8) DI 2 LB LALFKIZE OITFHIZ & 2 K EEITHGR STz, A
HAKIZOWTIIHIT Y R OKERA Z EMRICZHE L, JKEEEZMZ L TWDH LD L TH oM,
WBRK DFHLE 72 &% BHEMR T 5 2 LIXTERN o7, MR OFEMITHE CE Qoo —
7uv 3 fH (BED Greatech fHH) MM L T2 Z LD IHFRMEE HITV-DD, ISINANC X 5%
LB ZITH> TWDHERTTh o Tz,

PD Pasar Jaya AL Tld, AT AR EELGHEEROTIGARET HeIEEZH LT\ A1, E£KT)
O FIZHNT T M L EOBFRFX DYUE BIT- T D 3 ZEMnDH, TNl Xy MIADbYE
THLRED A SN D AR +2Ich 0 2 LB s, L LERIC, B o4 FE3 R TEK
W2 e, T2 E 2B ONWTH S TN TH I A MBREWZ ENLEHANP AL ONDAIREEL H D,

HAUAED A o B3 /7.@%3!57}(%4@%—% PEERKINE D Z L AME LT PR LTV Z &IT&,
FE720F TRl S AR W T2 O IR, ALBRBERE A+ 43 TR W R B K AL B fita % & T35 20> B HEBR T 2 728D
il EShess) ﬁﬂ(”"”{%k@fiﬁ’@&“o) MEREREAMARBR L N EIE SN DM E R H D LEX BILD,

Selamat Datang P Welcome |

10 SEBHEOET (5 BB PDPasarJaya@Hﬁ%Ek@ﬁ )

3 1 8 httpsi//ekon.go.id/source/publikasi/paparan-profile-pd-pasar-jaya-komisi-b.pdf
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4) Jalan Sabang EIEBEE Y

W DA KNV — h 7 — REftd 28523 H .5 Jalan Sabang i Y OHEKOIRM EZREL L7,
BRI M Tl o f:f:&JF‘aﬁE LTWEEIEITD o7, BELTWIEEE BEA ORI
HFHERCTHERPEAK 22 81, B0 2> T ERR TR b2 KEEKIEORUZHIR ST g 2
k#oﬁ#zt(mm%m%®ﬁAHLL%%&&%ﬂé BN LEBHERTET),

OBV IZ AR T D K DI/ D FEEDNE 2R D MOBHED B o T2 A3 EICT — T LRk
FHROERTIE~LNTEY | ZKEITEREZ 2T 25 2 LR TE 2, ZOMWEGEICIESEEE O
EEEHEKIEL, IO TFTAEBEICHE SN TS LD Thoeh, FAEMHK D ERM S TWRn=l
T THDHD, RAPEKEICATE URLEEO E EWMNEEFR ST EBEZL LN,

AEREE Lo X D &9 78, AZ@EIH 2SI LT IH OREM R LAY filite= V) 7 TliX, ARE
FED DB AL T KEMER @ L T\ e LT, BROBER THEIEN T 2550 2<H5LE
R BA, FTo, FAKRLERG O HIHURECR AN EERT L i AT LIk R KB R ER 3 B S D £ CTlIc R 23
THAHREMERNE D, P AR S T, @ EEICBWCIHT#E A OIS FAKEA > 7 T OEN
BRE SNV E FITHLE S Lo i s sV T, miﬁﬁmgﬁggﬁﬁﬁﬁﬁwk%%éﬂém
O N Y TS D X D 72 oy WG A ALER SR & AR v NI AT 5 Z & T ATEHEKIC
DKREEOKEHEREZFEHTED LEZXOBND,

TKERRR OBERICR M A E S 2 b O D, KEEEIGROUGEZ B iR OPKE A4 HEdE L
TENWEB 25 EEOBUFIZR L, FAERZ & Hefe Ui TR E 2 LAl 2 T /KGE i 5% 23 B
SNDETOMOEREIERE L TIRET LI LITARTHD L Bb D,

ﬁ%%%@%%(ﬁﬁﬁﬁELD)
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34. SEDFLEBNE I T —FREDKE

LS DEA LN 2 T — DRI, AT VRE VAT LEEA LA TV v R TR’
E, By H—s3— K ThHsH KLHK OFFONFIZE D A > R 7 ERNOF gl NI HG OB
e OB AKALERZ 0 DATEARB O BIRE I 2SI 27210 72 2 L ©, K IE S EIRR RN -T2
ZEThHERDND, EIF—BME NS, KLHK & PUPR T ZN 038R 5 Pk EAEDHT
—HERDODLERSC, HERHEHOFEET, A ORE 0D AMMEROH L S, BUFIC X 533
e FOMERFE B B O LB AR O B E N A DN, 2D &b, KEIFT—0BIZL - T,
A 2 R T EOKBRESE T, FRBUF & M5B O R CH A T MRS FRE 2 36453 5 221
olzbo Ll Bbns,

Flo, BEIFT—IZBMULTEERE A — T — b1, Zo' I —EIC kv BRMEJFKE TH 5
KLHK & OBfR &R 5 2 N TEILE L HIT, 5%OA v FRUTEHICBIT 2 BV R ARICH
MG EATT L EnHREZ, EOBENRT 4 — RNy 7 REE L,

—H. BHOA U E =Ry MRESSEERMORNEGIZL Y A T4 v 2E@N @b cmiiniy .,
FREBROBEFN ) ELBEUFTE RNV TEHRED NI TANELTZZ LD, T4 Ui
DOBIEFEEE Z< AT DI E 25D 1 DICHRE LG EHETA2NERDH L, £, BB
2T = Wi 2 e D 9 2 CHUMICERET 5 JICA BEPIZE R O A AR KMEEEFL Y H 7 SR 2 B 20
22N, FRNCEE RN 7 2 —8— N LR THAEE1T 9 2 & THRVLOEHEBRN
BMED, LV AL—XZBETE O TRV E Bbhb,
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55

4.1.1SO/TC224/WGS8 EfiR&E A DS N

4.1.1. ISO/TC224/WGS EFfRLHE N E

2023 £ 6 A 26 BT o 2EMMEARYTHICH D 7T A HKEHES (AFNOR) T 15 [A]
ISO/TC224/WGS8 Hfi%&a# (LLTF. WG8 &) 2iA 7V v R Gt e Zoom &) TH
H254 (BEBM144, V=75 11 4)

fEshiz, ZoOFHEITIE, BANEMZ 34 zate,

DR L7z,

AEOEETL. TERR T O 1S024521 DRSNS TRHEETH H, 4§ 15 7] ISO/TC224/WGS H[H

T SYLEKLECET EREEILOXE

FEFBOHFEFERELBME Y A N 2T 13 L5 14 171,

# 13

© HIRE O
TV FROFIR

o RIBIBAMERFH] & ST
* REOTRIN

& ERICLHSERE

e IS0 24521 WD14~D =t X 2 s D
« IS0 24521:CD5 ~DH A& D i

oM
#14 BIEY AR
K4 AT e E BRI K4 AT g, B%ES
Gerryshom Munala* Kenya (Convener) An Seong Hwan* Korea
Frederick Cate Austria (Convener) Cho Hye Rang* Korea
Niki Robinson* Australia Choi In-Cheol Korea
Lesley Desjardins Canada Im Dong Hyun Korea
T. Duncan Ellison* Canada Joeng Ji Hye* Korea
Delphine Conteau France Kim Dae Wook Korea
Padmanabh Maniyar* | India Kim Hyunook Korea
Priyamka Singh* India Lee Ingyu Korea
Pierre Flamand Japan Lee Soohyung Korea
Shinhi Kumokawa Japan Ron Swinko* USA
Yoshitaka Ebie* Japan Joelle Wirth USA
Jane W Maina-Chiira* WGS8(Secretary) Isabell Vendreuve ISOTC224
Arnaud Gaudrier ISOTC224

1 * FlE Zoom %@ U C WEB 21

AWD:U—F 2RI Th
5CD:ZE&R77h
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4.1.2. WG LETHDXLEHR

D FA YA LB - SR TLIZDNT

ISO 24521 WD1 Ti&, A A MEKME S AT L L LT, [R—2 v 7 28 « AT &) %&fF
JBE AT, UEEATREZR « HBTHOELN - S A7 o) ZMBREBICENENRT 7 b o723, WGS

DROBIOEME T, fEEOREZITo TV T I —TD AN~ (AR, TAV DRI FH
DEMAZTHERLINTND) (IEE B O TUEATREZ - FHRIELIN - > 27 L) & TE Bl -
VAT L) AR RE L LT, HEEBOEEXTT., BIERE WG HERITIRE LT,

AARDEMFEIL, 77 N—TTiHm Lz [R_R—2 o 7 il - 270 & TEERE - o %
TA BT AEZTERY L0, 4RO WG8 SiElICBWT, OB X FIZOWTHHA L, 7
B, LB CERHIK 131877,

LovL, WG8 DJEE KRN TC224 DEERE LM, A2 WA MEKLILY AT La [R—1 v 7 2k
s AT L) & TEEREN - AT L) 1230202 LICHOVWTRMOEREZEZ, 77 ADH
MFZLZENICFER L=, 37 7 —TORERH T iz,

S Cilenm L72AE R, WD1 OftEE A LAMEE B AHREGSE, 1 OOfEEL L TERTLZ L
<‘:7L£O7‘:o Fo. TOMBEOERIT. BEMNMEA LA AT 73 —ANRY T 5L Lotz 72
B, FARAITTAH—ADA U N=TLUTDOLEBY ThD,

Lesley Desjardins (Coordinator, Canada)
Delphine Conteau (France)

Shinhi Kumokawa (Japan)

Pierre Flamand (Japan)

Joelle Wirth (US)

Ron Swinko (US)

Consideration on definition of “Basic” and “Advanced”
for wastewater treatment

I Category 1 Basic technologies

= Technologies for BW, and anaerobic
AerOblc (Aerated) system for BW & GW without

additional enginesred treatment
systems for discharging

(1) (2) » Aerobic(Aerated) treatment only for BW (1)
Example: ATU/Johkasou for BW
* Anaerobic treatment only for BW, with an
Black water engineered treatment systems connected before
discharging to environment. (3)
and Gray water Example: Septic tank (BW) + dispersal system
* Anaerobic treatment for BW or BWE&GW, without
an engineered treatment systems connected
before discharging to environment. (5) (6)
Example: Septic tank (BW, BW & GW)

Category 2 Advanced technologies
Technologies for BW & GW except
anaerobic system without additional

engineered treatment systems for
discharging

+ Acrobic(Aerated) treatment for BW&GW (2)
Anaerobic Example: ATU/Johkasou for BW & GW
* Anaerobic treatment for BW&GW, connected
] with an engineered treatment system for
discharging to environment. (4)

. H / / i
Basictachnology tAdvanccd Example; Septic tank (BW & GW) + dispersal
echnology system
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Consideration on definition of “Basic” and “Advanced”
for wastewater treatment

. I Category 1 Basic technologies
Aerobic (Aerated) : Technologies only for BW

» Aerobic(Aerated) treatment only for BW: (1)
Example: ATU/Johkasou for BW
) * Anaerobic treatment only for BW, with an engineered
f2] treatment system before discharging to environment:
3)
Example: Septic tank (BW) + dispersal system
Black water || - Anaerobic treatment only for BW, without any

Black and engineered treatment systems before discharging to
- water G t =| environment: (5) .
(BW) ray water Example: Septic tank (BW)

(BW & GW) (1), (3) and (5) are alternative technologies only for BW.

Category 2 Advanced technologies
: Technologies for BW & GW

+ Aerobic(Aerated) treatment for BW & GW. (2)
Example: ATU/Johkasou for BW & GW
+ Anaerobic treatment for BW & GW, with an engineered
treatment system for discharging to environment. (4)
Example: Septic tank (BW & GW) + dispersal system
Anaerobic * Anaerobic treatment for BW & GW, without any
engineered treatment systems connected before
1 discharging to environment: (6)
Example: Septic tank (BW & GW)

Basic techn0|0gies Advanced technologies (2), (4) and (6) are alternative technologies for BW &
GW.

Consideration on definition of “Basic” and “Advanced”
for wastewater treatment

Category 1 Basic technologies

I
Aerobic (Aerated) : Technologies without any additional
engineered treatment systems for

discharging

(1) ) = Anaerobic treatment only for BW, without any
engineered treatment systems before discharging to
environment: (5)

Example: Septic tank (BW)
Black water || - Anaerobic treatment for BW & GW, without any

Advanced

tEChHOIOgleS Black and engineered treatment systems connected before

water discharging to environment: (6
Gray water s ©)

(BW & GW)

Example: Septic tank (BW & GW)

Category 2 Advanced technologies
: Technologies with an additional
engineered treatment system for
discharging

+ Anaerobic treatment only for BW, with an engineered
treatment system before discharging to environment:

i - P (3)

Basic : (5) (6) Example: Septic tank (BW) + dispersal system
tech n0|Og|eS * Aerobic(Aerated) treatment anly for BW: (1)
Anaerobic Example: ATU/Johkasou for BW

1 + Anaerobic treatment for BW & GW, with an engineered
treatment system for discharging to environment: (4)
Example: Septic tank (BW & GW) + dispersal system
« Aerobic(Aerated) treatment for BW & GW: (2)
Example: ATU/Johkasou for BW & GW

13 [N—=2y 7 ey - 27 &) & TEEREAN - 2T L) 1T 052

(1), (3) and (5) are alternative technologies only for BW.
(2}, (4) and (6} are alternative technologies for BW & GW.

2) R[E WG8 &5 D R & BFT
B> WGS BiFIZE4glx, 20234511 A 28 HE 29 HIZA—A MU T DU 4 —> CTRESND 2
ENEFBEP CIRE SN, % H WGS FHR LY CD BOMERK & AR T vk R TR N ND Z &
SR ENT- DT, 180 TC224 Fi5% ) & ik L7 4. 2024 4E 3 HICBET 2 2 & Lle o7,
BHEANZ, B> WGS BiFIZ &%, 202443 H 1920 HO 2 A, A—A MU T, 74 —2IC
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414 BEEE

% 15 [7] ISO/TC224/WGS8 B E SO FHE T 2 LL IR,

1. Opening remarks

The meeting started with the roll call by the co-convener Fredrick Cate. The co- convener
welcomed all the members to the working group meeting. He noted the increased interest by
Korea to participate in this WG owing to the large number of participants in the meeting.

2. IS0 code of conduct

The co-convener reminded the participants regarding the Z50 code of conduct and need to adhere
to it. He highlighted the need to respect others, behave ethically, escalate and resolve disputes,
uphold consensus, participate actively, etc.

3. Adoption of agenda N 246

The Japanese expert requested to make a presentation during the meeting. Members agreed
that this be done just before the discussion for the annexes. The agenda was therefore adopted
with this modification.

4. Discussion on comments to WD1 24521 Management of onsite domestic wastewater systems
N 249
The comments on the main text of the standard were tabled, discussed and the revisions agreed
upon. It was agreed that the standard will not differentiate between basic and advanced
technologies. These terms will be deleted from the text.
It was agreed that WD1 24521 will be revised as per the agreed comments on the main text of
the standard. It was noted that some adjustments must be made after the revision of the Annex
A.
The presentation by JISC was made and noted by the members.
It was agreed that the Annexes A and B be merged into a single Annex A containing all the
examples of ODWS systems and components. It was noted that there was some reservation was
expressed about the use of the term “component” but the majority of WG8 was of the opinion to
continue the use of the term as in ISO 24521:2016.
For the revision of the annexes the following was decided:
The following points are mandatory for the revision of the annexes,
The terms “basic” and “advanced” will no longer be used to categorize technologies,
Only one Annex A with all technologies,
Title: Examples of on-site wastewater systems and components,
Technologies in Annex B of WD1 will be incorporated in Annex A and presented in a table,
Subclause in Annex A for sludge treatment,
Structure and length of the basic descriptions should be comparable, without going into
technical details on processes,
8. No pictures and links,
9. No prerequisites, only critical conditions, if necessary,
10. Delete the clause A.1 and A.2.1 incl. figure A.1,
11. Renumber the clauses as appropriate.
It was agreed that a task group be formed to revise the annexes in accordance with above 11
agreed points by the middle of September 2023. Members of this task group are:
¢ Lesley Desjardins (coordinator)
* Delphine Conteau
* Shinhi Kumokawa
* Pierre Flamand
* Joelle Wirth
* Ron Swinko
The subgroup met in Paris on 2023-06-27.

Nogk~wN =

5. Proceeding to CD
The CD will be submitted to ISO TC 224 by end of September 2023.
NOTE: After consultation the secretary of ISO TC224 the following process was identified:

43



* Beginning of October 2023: Submission of CD to ISO T(C224, initiation of CD ballot
* Mid-January 2024: Ballot deadline — comments available

* Mid-February 2024: Collation of comments and secretarial observations distributed.
¢ 19/20 March 2024, Meeting of WGS8 in Vienna, Austria (hybrid)

*  Mid-April: DIS text submitted to ISO TC 224 to initiate the DIS ballot

* 2024-06-30: Target date for the DIS registration

6. Date of next meeting

A tentative date for the next working group meeting was set on 28th and 29th November 2023
in Vienna, Austria. The actual date will depend upon the length of the CD process.

After consultation with ISO TC224 (see recommendation 3) a meeting in March 2024 is
considered feasible.

Definite date: 19/20th March 2024, Vienna, Austria (hybrid meeting) at the University of Applied
Life Sciences (BOKU)

7. Recommendations
The recommendations of the meeting were discussed, and all were unanimously agreed upon.

8. Closure of the meeting
The Co-convener thanked AFNOR for excellent organization and support of this meeting. He
thanked all members for their active participation.

Paris, France 2023-06-27
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7w K BSMEREMHT 5720 EABMEREEZ MR T 2 2 L OmMGTEE RS,

kR 728 periodically 2 L7-O0 %R L2 LT, BAMOEXNZ 6 H 26 HD
WG8 &5 D Tat] L721E 9 23y,

ENK AR LTz, Ny 7 7700 RBEIOTENLEE X THIAT 5,

AT EE & : JISC26 O aerobic digestion (FHRA—fRIZAH I TW2D D0, AARRA OHET
LR D D,

7 7~ K 1 aerobic digestion &9 HEEE W RO IA L < T 5,

EINK : FEEHEOLEIHFEHINTWDIOEHEBEMIT E L TRET A EET S,
AR« JISC30 T, MEHEKDOED NZBFEIC L7 R R WO TIX RV, basic (L
JR. advanced (% LR K OHEHEAK ZER L, 77>, HOEWREREZITH LW o @il E AN b
E9 7, JISC31, JICSC32 % [FlkE,

EINK : BEd %,

EJINEK : JISC34 ([ OWTIE, EEFME OHE PELEER DA A —V 2R 50T 0L 9D IZX
EANNDZ EERR LN, WG HHE/ITEmnnE L a AL FLTND,

77~ K 180 24521 THESLRZ LA LTV ey, X—UHax 5 & ISO #ikk o iise
R E < 25700, KEMAHIBRT S22 L Erotz, 7272, REZANTZIZ D B0 0d 0
DTHROBHAZFEDTHHR DL, 626 HDO WG XA TRU LIV,

FAERE  RAHZE 9, L WG FHERNEI LTH THRATEXRNENI L, BREED
V=T YA MOV T EOFHE, TRLTUINLLDRPRDLND L IIZLZIED B,
BEILEC : ADB X° WB OHIR L TWADIEFERELSIMEL LTURTORREWVO TEWZRWN
D,

Z)NK : Annex ICHEZAND ZEEETREL, ST ANTELELIARWERITV =7 A |
DY 7RED AT ERET DL DI L2y,

EJIEK : JISC35 1% ISO 24525 DXEAZLDEEA L —FTLDIFREL RN EWVHEREFED WG8
HBEROEMTH L EE S, RIC [1S024525 #2WDZ L] L LIZBRERWOTIERVD,
TR PR ETEDDONETEDRITH o7 d Lty

7T~ K JISC38 THERTWN D K5I, HEEOMHEAIZ SV TIUERIC R 9L, »<o
MO X MIHIFRESNDIET TH D,

50




EJINK : JISC45 13 12 H?dFE (Table Bl, Summary of Treatment Examples used in
innovative / advanced ODWS) Z#EEL/-WEWIBETH S, FRETHIsnhTnD
Combined anaerobic/aerobic systems (ZFEH L7 KT 7 MZIE o7z, 7T AV IR FET
% ATU & Combined anaerobic/aerobic systems [ZIEARPIZIXFEROZEE TH H, BEILKE—
i LB, 7 AV A TIEEE ST ooV IZ ATU 2MEDLILTEY . 7 A U I OHLH]
R LA FREEE D LB v AT MR E e o TN D, i, BAR I —1r v /R Tk ATU
DOPEK Z EE R FTRE R 3BT PR ENED b TWD, EHHEIIER LT THD, Z
NHERGIZE LD TIOON, BIBECLOTIEARND, EW0) Ko7 a Ay FETENT
W5, HHOY 7 7V —ITHEE D HIRE TIERWZ b db D, IRENR O DI NHR
l/\

7T UK EHEREEAR e Dh . T v Mo, Ll EESE TRENH T,
EJNK AL TR LTH S S L H1ITT 5,

7K ATU ST AV A TORER S TWT, ETIEEH S Tu7guy,

EK: 200, ATU X ST ORFRE L THEHEIATWS,

HER © ATU ORNIEH DD, MoOHEE & OROEN T —H TH2D D,

EJIE : BAAT, IS0 24525 0ZE X TR S NZMAH 5,

WA EE R © ZAUT—42% ST 7,

EJK W5 EH ATU TH5H, SBRIZI—0 v 3D A—H—DHIE T, EE7 AU B0l
mChbd, 707V —VTHEMROEAELT AV I TIHXATU & L TEAINLTWD,

PR R © B3 ATU MO E L R > T D EaPNEZ ORICERHTIEERNDH D &
9 Z &My, ATU & Combined Treatment and Dispersal System 73 [F] UZEE TiEZ2 W63
NTRICFEH L TWD EFRL TV D,

FIRERE 22 KETRTZENTENIE WG DA U AN—88EL T NAHDTIEER
Do

BTG © 2RV A LT D D7,

ENEK : ATU &L 3 —m v ROy r—V 7T 0 P 2RI~ TRH L TV D,
IR © ZORICAND ABYTEAEIINC E D o TH BNTEWNnE 22D,

E)NK : 2EBEE 2 © 100 H Annex B T alternative 722E@E (C- DOV TEH LTV 523,
B.2.2.5 Combined anaerobic / aerobic systems (23Tt 4 LABIZE ¢ 2 sEdl 2o 7=
DT, TAaANEZLLELZLH LI, 78R 2 O 12 HORITITEZRLHE L TV o T,
BE, BIMEEFTHD, EEAMRIIRESIIELDLLTEETIETLH D720, 3 DOULE
FROLRTTZFH LTV D,

FRTER  BIKIZ 2 SOBEBEOHHEZ E L O EWND Z &,

ENK 2 _XLKHEAELTZIEIRRWEEI N, TAUDEFEERELTL DB 201, i
AT 220 h Ltz

77w K ATU 2R L7 ERE B L TWD EEZ 5L E S,

K FELE L THMEN ATU ELCT AV ATHEHASTWS, 797 U —2T¥ERO
HEREIZATU & LTHiRGES TV D

BEITIC . ATU ELCTfEHESN TWA 7 U7 ) — o THROE LI, ZDF D Combined
anaerobic / aerobic systems 72D 7)>,

FIK : FO@Y, BRTIRZLTWDDLFEREO S DA B THRIEL TWHT-0,

BEILE . 29358, 22 TEIENMNL LT WD DB 7200,

FZIK : ZUET D520 K0 E 20D EEETDHEEZTND

FEYTIS @ JolX ATU 7223, EIEZE7S & Aerobic Digestion ATU & 72> TV 5,

77~ R THEENRMEELTZD),

EZNNK EH, BIELTWRY, REMEIEGEFTTH D,
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AR © 7 AU I TR B LR E > TV D DD,

K : Z0HEY,

A . BARTIERBAKICHIKE TE DD T, ZOEWEFRBATIUIIZ VO TIEX WD,

FEINK : ATUIET AV D LNV AT LAELTRDTWRWR, AT a0l
Combined anaerobic / aerobic systems & AR TH 5,

AT - D3 E D DT T2iE ) B E S

BEVLEC © RIKITHE 200 5 TRUNIEOMETY AT LAOMBETIZRW, 7272, AT
Fr AP TL 2000 LILRWDO T, ATU O XD ICHTFRB TROLBAEDI AT AL
AT F A i, BFRAKICHTETE BOMTIES b ATREREEE THOT TR W= i3k
MAEIWLES>THUIELTFRLT, ZOEREZTE—ATERERVWERS,

ENK : Z2FEE 2 104 HIZ ATU OAEEH LTS, 224 L 225 #—2IZfaTUT X
WEEZTND,

7oK MBI ATURT AV ATREIFEHASA TS ETh D,

BT : ThHiLE, #A hL%Z ATU & aerobic systems i A& TE 5L 92 b DICET
FTHRTEERNP 2R, 1200 L 250 TRHARVNEL D,

FZINK : BEOLFEITSIEHPNTNLDOT, 7AY L LTI ATU 29 L7272 & &
Do

FEITEG : 4 5IH DX A kv % aerobic systems (ZL., B v aEXTATU)E W) LI HDIC
FTAUX VO TIE ARV EE S,

EINK : FITZDOOH VIR, T AU BRBHEL TN 0ITH 0570,

7 IR BREME Y AT AERFE S LitZely, Aerobic Digestion 721 LTH v
23X T (ATU, package plant, Johkasou) &\ 9 X 5 72X A hLZ7e 200 LIL7auy,
AT EE R R L CRERZ W TAHRTIZS &9

EINK : A& LT,

BTG : = b2 LRV THENRENLLY, £O 1 %5]HZ A ~/L, Biological Treatment
Units 72 &0 CHH Y OISR %%F 5, 7. Combined (F\ w2 HM - A0FZ2F L T
%o

7= K ATU DL ZAIZH Combined & H %5, ATU IF{GIED & Z AITHAIATe D>,
FZINK : ZOHIZONWTITE T REBMEGE E T 5,

EJIK : JISC50 1%, Annex DRIFRZHIRT 5 L5 WG FHROEM AT T, CETHi
RAEIT EWOBETH D,

ZJNK : JISC51 1%L, ODWS OFFE A BT A LOMELIZ LD TH D,

AEER « JISC5LICB W Tilm T DBE, AL /38— &5 W ) HIBURE b > Cilam 92 D,
ZINK . F—n1 /XTI 2,000 ALLF 2 /AL L 2 T D,

BEILES - N OFRILA A R TOZ AR L TWDD IR ERR DFEE L7\
D, A A MAEREER DS & L2 DD,

BEYLES - AN & D & 7 7 AZ—RIE 5 ENDDOTIE, LW HiEmd THAMEE
bbb, oD THR LI, 1R ELIT 1B LTS 26 D% 4
A MEERMIZITZE > T0H ERE S,

K - BAESC ERA AARITRELZIE I DWW EE S,

VLI : ERRARET 2 MEITH D DD,

ZINK : ENSTED LN TE 500 EEZTND,

R« —HEIZ 2000 AL E o THMMERRRL7ZA 516 HIZIXAALISMNT 200L &
AR

EINK : ~LLEIZT 5D

FIRER - 2OV IZBHONIZES>TE I DL, HRERITERBB-> L5 L9
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RO EEER B LR D,
*M& HAMBRET 5O THARIZAR K TEZ ANT, KGadIhizoo I #Eai R
W EosTuna,
WHEER  KFEORFSA A=Y BB EEI N, 1t BEO/NSRLOLELRESSTZHRN
DTIX72D,
BEVTIC - /T 1t &5 9 & FEOPKFHEITE Y DT, KRYIZARITNESLRNTEASD
EWVIRGRHBH DD LIV, 1t v, LWV ot BEBLZOFEHA RO L BVWO Tk
WDy, TEDN, MEAMCIS/ NI RS IXIE & A CliH ST & ofmé
EINK : £ THRY, WFAFT 7 v AMBEOMW 7 A2 BOEERE, FR2 5 AMED L DI
ATHELFHESINLTWVD,
BEVTEG : BEARCR LN AFIZ LTV E o Tn g,
BN : FICL > TEFRRLZN, FIZEFETIES MEEZ 2 CERALTWD
AR 5 A% E ST 203 E R0 TH 5,
BEVLIG : Tl 1t RO BRI ZOWERERAEH SN TWD LW JEIZRBETIEA A=V LR
TVDOTIERNWD, EREOT —2Rene | BESNTHEAREN LD T, EREZFIT 20N
LT AT NRVOTIL, LRELT,
AR /NS TH WETRETED, &V LI RTRAHIVUIENDTIL,
EINK : I—m v I 5 MR TR TH D,
77w R ZTVIREEOFE TH H, 24 FFEIXT A& B A L AGEKD S SRV ES &
Do
REAWARK : A—H—ONE»bT 5 & —KMIZ 1000m3 LT ThoH, HxTIDOREW
FTEANNDULENDDLDMNER Y, ZRETLoHREFEAL, EWIHILELRNERS,
EINK : KF LT, ~LLEET D0,
BEITIC : D72 ELHEIZ LR s & LS
REAWARRK : EOETFTEANRNERONEE S,
7w K ANDELTEOHENTVERSH D &S
ENK &KL, ARRNWZ EIZT 5,
AR« BRE 2 1200 T, X=U R L TR b T, A — UM kiTTnd
MR - WG O 7 7 00— 120130 7 E BN 5 Dh,
EINK BT N—TVEEKR - T AU T « B FZDO I AENRSIMLTWD,
FAERE : ROV T 7 N—127 A U BRI DD,
BINEK: T AV DA N=24D>H, 14BN KETETHD,
BEITIG - JISCH51 DEEIZRE 53, B.2.2.5 2 Energy saving & Low sludge generation 23 i)
WCASTLERIZRWERE D D, 2R DEGRIITERVO TR RWNEE Y, £, £E2H
%?é@%i*@:%VF%AWéﬂékwj_tﬁ)B224TAﬂJLOPT£WﬂTw
WNEDOHFTHL Ll L T DN ZET o s, TA U IO ATU O XL 5l — A Tla %
RiBEZ SHETWDENL ZOHGRELRD, RO EIXERE TL TV D O TERI/KICHE
L. EWnols, MBFEEIZRR LN EL L LIFEKLETH Y . B EMAEDE D &L ATRE
Thbd, 72 EERORH IR CIZL TR W FRREWEE S
7 I UK B OGAITIBIR DD I D,
BEITEG AWML TR 581X ATU L RICTH 5,
7 7~ K . Low sludge generation &5 > CTEWVD )y,
BBV © FRMUERG & bl U CUBTRAE BN D7 v Z e LS, 7272, bl & B
MREL 2o TEUEMWFIEETHE 1 ERFRZMIH L Wb R U TH D, TRLERYG T & &
AFER RENGIEDH T 5 LB HIN, FERTEZOELE CThHIUL 1 FiTd TRl I L Tw
HOT, FERTIBREN DN, 92 ThbH, ATU LRI TH D,
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FIFER @ ATU ORBGRKEIZED L By,

ZEJIEK : 7 A U 4O National Sanitation Foundation (NSF) /KB ZRERd 5, ZDOROH
{13 BOD 20~30mg/L 272 L 5,

BEITIG . TEERB S HABRICHREE D L2627 L—LARRKL DT, BRAKEIXENLVIZEL
BWERS, T V=V TERNT A TR WOIE, THERE S ET2ERIC b77w
DDIRNINBTIZE RS,

FZIK : MATST Lz "y veEnbiZl B9,

WATER  REEOREZHNE LTELT, BOD & 50mg/L LA F TlEAEGI 20728 A
9, ATU & BAROEALFEIZRIT D B2 51375

BEITIC : FEMEDORIEZ LI S, HLEN ATU L) & ZOKEEZBWNENSL, bo LH
F R OVRAIE Y 12 Aerobic Treatment & W9 O THIVE., FIZIEZT AV D ATU IEZ H 72,
EENT T, BRIREB DI N E S,

MR ST 5 & XICAHRET AU DUANOERF G ETT21E 5D, ZEERH > TRV E
B,

BTG : 7T AR KA Y Th D,

7w R a3—my bbb,

ENK A=A T VT b,

R  RERPHOFT, v—WIZ 57, ERLETN, AR D0 L,
FZINK  FRO XS BRI THAZINA D X O LTIETE D D,

AR : BAR, 72V IEZ 9, HTHOHTREDOHEEIZZ S, Lot BEGETHD,
Combined & %9, j(?—f IR L CBWE F NS0 R0dnEE S,

7o~ R ZTITEEEE L TV WAy R o FESEEZS LA S, ATU (3% T
L ide b2, 2R bl & ORERETH LD T, RIZANTZIZ D BEVOTIEAR
W7y, Effluent and Sludge Require Secondary Treatment @ T2 1 7B L T, #ilx X
Require addition treatment ™ X 5 72L& FLELT D DIT E D D,

LR 0 ATU (3 HHELER L2 T Wid 72 < T BRI R LU Ze < TV, 1
I DNEN D B D DD,

FEILIC :© ATU & ¥EHERE CHEE EOEW R HAVUTIIR LT2IE D BV, BT H 2 D,

7 7~ K . Septic Tank and Combined Treatment and Dispersal Systems T, Dispersal
EWVD LT B AR L TWD, ATU °7 A U B OEESLZ 5 0vb LiLgnas, Fxn
RLIEWDIE, AARDEEN =37 P THEZ T ZETUEL LRVEWVI R TH D, B
DFNZILEFUHIFEIC G S TR0,

BTG - 2D 2% H, 3% H Septic Tank and Sand, Textile, or Media Filters & Septic Tank
and Combined Treatment and Dispersal Systems Z#ll7>< /3T &E TV AN T 5,

7T =K STITBSMELEE L 5 Z &,

BEJLEC - Z Dm0,

ENEK  ATEA T DN E o THTF 0D E NS Z L7,

7RI ZENOHBOY T TN TRELIIZ O DN EE S, LAl TOEERIRL
TWDHD), EHPNIZZ ERD D,

R EE: © 220 1 5 H Biological Treatment Units I —{&{i] ZF59- D A,

VTS © Combined Ti7au,

7= K HRTW ) HUKAK (Trickling filter) 72 ENE 5,

BT i THH Y &S DT,

AT EER © Z4UE ST D% AT < RE TRV,

BETE : BEEIE S ROFE L L BTV DT, RO LEEN TS EEZ TV,
A S Al
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FIRER © ZOROHFHITHED B 720,

BEITIG - 200, [F LU TR0,

ZINK:bEbE, FHEOBEWNHK TIIRERRNH TN, 2% 1 DOEM SN RICE
EHEHIELTEDT, ool

FREE 90 LEEMICEER LneE, ZORET TIHFEME LAV,

BEITEG : LoULENENT E LT OMREICZL T, EOL LWV DOMBEE TR E VW) DEH
HLZIEONESADBEANEED /A,

MEE B BRET L EBEATEANRENVEE S,

ZINK R bZEOHED,

7T~ VR I T I TRDTAEI BN ER S 2RO WG TRET D DITRE
72EES,

K : ROZREMENOTRE &35,

PEILEG - RO WG THIRFE LW D T &y,

ENK 6 H 26 HDO WG DEFETIIRE L Lz, AAMOIEERFIZGDRNER S,
7T R FORNIRDTIZI BNENWE RS,

BTG - 28y O DD THILIE, Biological Treatment Units (ZHIFE L721E 2 RV, H &
1L ST THhH D, ST DA, b VHEIKTEITRET 254, HIEKLEO 56, WFdH 5,
77 <K ST X advanced & 5 25 DDy,

AT EE R« advanced DFEPHZ D72 T HLITR H 7200,

BEVLIC @« BB OFE T H 2, B - SOMLEELRE DS A LMK b B v Z b2
23, JISC30 . LU, &&EE 2 20 HD 3941T7H. onsite domestic wastewater DEFH T
can contain grey water £ H 5, LD FIZT AL M- TW5H K 91T, basic onsite
domestic wastewater DERNB b E L LT LD T &,

77~ R U basic RFE TRV, 2EEE2 62 HOD 8.4 Hid 103717 H~10381TH
M 5H L. basic FETIER <, AEHEKDOFETH S,

TS © Domestic wastewater O EFRNFLEL S AV TV HSBEEEL 2 3.4 O FIC Editorial note
|Z basic on-site domestic wastewater & H 5, JEDEFRIZ I EWVD T ERDD, SlEleHE
basic ZEL > 7= DGR, D, ontsite NNWND DTN E 7RV, ontsite 3H D &
WO DITHEHEKZETe W) T 7R EEZ TS, b LOATHIVUIHFXKMELELTE basic
ERUTE W2 L, AOHLEE TIT> TV TH —IRAHE | BrXLELD A TH 5556 basic &
EWNWEWEBZTWD, GOFEHM, FREBKTREFER L THLOBRRWER I R £
DT AILDID NI B IR,

ZEJIK . advanced & basic Dff53 1T % L THAZLY,

AR  BILROEF 9 £ 918, +FTREMFHRLTERIAT DL L0 OITEME L TUIRWE

B,
<AA—=T>
— PALE PR BLER D F BRASAL R+ LB
Black water basic basic
Black water + Grey water basic advanced

EJEK:6H 26 HO WG &=ATH advanced & basic D@02 F o= mae LT-
FTFMRBWEESH,

BV - LAAT, WG IZSIMLTcRED Z &2 W & 3 —nr v /XTGP Z D 720 L
Pifis% & advanced 72, L FEIRTAHHB W2, SEIGLZE I W) ERETDHHFNELINS LvA
AN

E)K : HEOY 7 7N —T72EIZIE,. £V ) FEEEZTDHHIFIWRWERE S,
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® ML : ZdF (Table Bl) T/RL7ZZWVWDIL, ST 77 A7V 7 7 M OUFRMEER A>TV D
EWVWHZEThHD, FEOFITHELER 2 12 HORDE 350372 /8>TLE I,

0 VISV T AULELTIE, ST & LT advanced 72 & 5,

o ZEJIX LI TNTIEBOEETH D,

® T : ATU ® v 27 ATHIUE advanced 7278, ST + +HH4LEE Y advanced & S 720
EWVDH T ED,

@ TUIVUK:ZDXIRKNBLTND,

® MR : 7AUNTIIA U Z =y NTTITAXN— MRSV ELRL TN D,

0 T I UK MITFANEITIUL ST bLiHIRAENEMMICHE T, X7 4 v Z—Z20TF T
VI B Z TR,

® BETIK : AFRMEALERTS LB X TRV,

7= K 1E,

® TIC: TN L TWARYIZ3FIEHD S DL HKMELERAS>THNDEND, AOFCHA

EEND, R E TITo TV A5 advanced 728, £ 9T 5H & 200301275,

WHER  HEICE, MySEmz BiiE 0 OEEOHEE TEHNIZEZ TW-TLED

N LIV,

VLIS - I 2 < HWIEH DD TR

R HEE D 25356 & 2 5if'?°of advanced 72 & o TV a0 H LIV,

77K BEAEIIIEF TR TOW S DHEBETE RO RETH D,

ENNK - BRITIEAD 2NN D I A R TERN,

WA ER © BARTIE, 72T, A3t b A L OKGEEFTHEK 2 408 5 fiigk T 3000 AKELD K

XTBRENEY 7 BED . ZOBRAIZTEEH > TRWAEHKZH LTS & ZANDH T2,

BETT G @ MEHEKIZTRNGE L2 DDy,

WHEE A v L THY . HHEKIZ R0,

] %N&‘Kﬁ@ﬁﬁ HAOYV 7 7 V—70imalE 2. 6 A 26 HOEBESHEICH A0

o, KﬁmﬁWtﬁﬁﬁ_WG% ZEANITELE - fERNERE A — NV CEM L, BERA

TE< oL imne

o R : 6H265®WG8 Difam A L7721, ZoEN WG 282 E< Z &
&5 DI,

o ZEJIK :BEADOHWCTHLN, VEIILUTEBET DL LI Lz,

2.3. F i

Hrliz/e L
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EB5E HEXAERBREEICNTLII7+0—T7 v TEDOER
5.1, MERRIEAEEF BB A 4 & A ANEEEOWECHET RHOMY #e

WAEEE S CHERR L7z TN M A BT 2 5 BANE K iEs: 08 A2 BI3 A MREREI AL ()] &
[ F B2 DG KRR O NBREHEE ()] X, BARD LA IERERTAm SR 1k
&b N BRERSE) 26 L, BAORMAEBEZICLAND, XM F AMEERORTH
VERKEREDT —ZZINEL, N FTLOEFEZKR LD THD, Lol EBHH I
Blao;OfRITEICL 2 EEZT, KEREDT =2 OENRHMICTE T, BERIITLL O}
BEEL, FRHKD LV ORERNFER TE 2D oT, S, BERKREFHEREYS (MONRE)
KRBT =22 IELTH BV, KEEOT —F 23 i L7z 5 2 RERICKM S, EERDENK
MZEVER L T2 S ERRETH D,

% Z T, MONRE 2NENT —Z IWEE 72 EH B R 2 RG22 OIS BRI OV T, HAH
MNEEFL L, MONRE (CRi§2&kE LTHY £ & T, MONRE (Z#7R L7z, ##ic, MONRE 73
HOEBERHEZFEM L, < M AOHPKEESE, BMT — % OWENSLEZR RS, B2 X, SRR
DR E, WA AKOKERE, SFEELEY OPKFER EI2 oW TR, PR ER CIEKR L7228
EESEL S LICHERRERE LTI L2 9 2 T MONRE (Z775R LTz,

o IR AITRIT D o BTG AR ALER OB B D MERER AR T ik (RR) ) (B 3Rk
o IR FAIZRT D 0BG KL R O NBRERERE (52) ) (H 30
o [XBTLNITBT o5 BALTG KAV R O F B3 DRSS (52) ) (A IEdRER)

AR Tld, BAFEREEER CIEK L7 AR - (EEEEERZRA L ) 2. RO FANRKRZ
MeE S, ThbEHER - FEEEHESR L MONRE (BB 2% £EE (PPT) & LTHD k&
. MONRE ~O# Iz, Jeds, FEHER - MEEEHEERO A AR KL R EEEHZSWT
TEEHREZZ R S iz,

5.2. MONRE ~D iR

5.2.1. RESDERE

2023 %9 A 26 HIT [HELFE DO K K OB OHEME 4R 2 BUE RN EPREREEE ~OHES) %
B L 7=,

WL, A T4 TSIV, BAMITREEA P LI HEE SR | it aZ B L OHS
& e WERD 10 44, X F AfliZ MONRE « DONRE }. O/ A BEERKSED 44 4, 3 54 BB L
7o eB. WEASEEHIERIIC MONRE (2 A —/LC¥ft L. MONRE [ZIZ&END N % 43 (o FifR
L CW2EWe 9 2 CHIESIZBINEW -, BEE 2R 17 1277,

WESTIE, 5.1 BiCTHD £ L7z [N AR T 20 BAE K VE i O E B3 25 PERERTE
ERERITE () 1, [T AR 50 ANG KOsk O N BFEERKE (%)) BLUMONRE 2
AT 5 REEE (PPT) %M\, MONRE & Z0#i )55 DONRE, KU/ A BEER KOS % %t
BL LTSS L, BERONE L, 4% MONRE M7 2 BI1T — & IUESE OFRE L 52 )5
EIZHOWTHBA LT,
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Disse

Debriefing Session on
mination of Johkasou system and promotion of Johkasou technology

transfer based on Japan-Vietham Environmental Policy Dialogue
“Chuwong trinh Bao cao vé hé théng x& Ii nwéc thai phi tap trung Johkasou va
thic day chuyén giao cong nghé Johkasou lién quan dén Pséi thoai chinh

sach Moi treerng Nhat Ban - Viet Nam”

1. Date: 26" September, 2023
Time: 9:00~12:00 (JST 11:00~14:00)
3. Venue: Online via Zoom

Join Zoom Meeting
https://zoom.us/j/96436607564?pwd=UUpXxRXIvK1RON3IIRDh6a0VWR21tZz09
Meeting ID: 964 3660 7564

Passcode: 051605

4. Language: Japanese-Viethamese consecutive interpretation
5. Participants from Vietnam side:

Ministry of Natural Resources and Environment (Bé Tai nguyén va Moi truong, MONRE)
Pollution Control Department, MONRE (Cuc Kiém soat 6 nhiém mai trueng, MONRE-PCD)
Center for Technology and Data on Environmental Pollution Control, PCD, MONRE (Céac phong
ban tryc thusc Trung tam Cong nghé va Dir ligu kiém soat 6 nhiém mdi trweeng, MONRE-PCD-
CECT)

Department of Natural Resources and Environment of Province (S¢ Tai nguyén va Mai truong
cac tinh, DONRE)

Institute of Environmental Science and Technology, Hanoi University of Civil Engineering
(Trwong Pai hoc Xay dwng Ha Noi, Lanh dao va thanh vién Vien Khoa hoc va Ky thuat Moi
truong, HUCE-IESE)

JICA Environmental Management Advisor, MONRE

JICA Sewerage Policy Advisor, Ministry of Construction

JICA Vietnam Office

6. Participants from Japan side

Office for Promotion of Johkasou, Waste Management Division, Ministry of the Environment
Government of Japan (MOEJ)
Japan Education Center of Environmental Sanitation (JECES)

7. Program
Time Contents | Presenter
09:00- | Opening remarks (10 minutes for each speaker)

09:20

Mr. Masaki Numata

Director, Office for Promotion of Johkasou, Waste Management Division,
Environmental Regeneration and Material Cycles Bureau, Ministry of the Environment,
Japan (MOEJ)

Dr. Hoang Van Thuc
Director General, Pollution Control Department (PCD), Ministry of Natural Resources
and Environment, Vietham (MONRE)
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Time Contents Presenter
9:20- Japan Education Center of
9:35 Part 1: Background Environmental Sanitation
(JECES)
Hanoi University of Civil Engineering
(HUCE)
Center for Technology and Data on
Environmental Pollution Control
(CECT)
Speaker: Dr. Shinhi Kumokawa,
Director, Center for International
Cooperation of Johkasou System, JECES
9:35- | Part 2: Performance evaluation method
10:15 | for decentralized wastewater treatment
plants (draft)
Outline of performance evaluation
method Speaker: Dr. Shinhi Kumokawa,
Constant-temperature short-term Director, Center for International
assessment method Cooperation of Johkasou System, JECES
Field long-term assessment method
Assessment method for maintenance
Evaluation method
Annex
Issues and future action
10:15-
10:35 | Q%A
10:35- | Break
10:45
10:45- | Part 3: Estimation method of PE for
11:25 | decentralized wastewater treatment
plants (draft)
Importance of estimation method of PE
Pollution unit load of domestic
wastewater
Estimation method of PE Speaker: Dr. Shinhi Kumokawa,
Individual house Director, Center for International
Housing complex Cooperation of Johkasou System, JECES
Dormitory
Office
Hotel
Hospital
Restaurant
Elementary/junior high school
Issues and future action
11:25-
11:50 Qas
11:50- | Closing
12:00 Dr. Hoang Van Thuc, MONRE

Mr. Ryoma Sato, MOE]

JECES CQ
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(Questions and answers list between Vietnamese side and Japanese side)

No. | Questioner Question Answerer Answer

1. MOEJ In the Seminar (26- MONRE |The pilot project is now in preparation.
Sep,2023), Deputy A feasibility study has been carried out,
Director of PCD-MONRE and the details of the project are not
has mentioned to the completed and confirmed.
Pilot project of the
Decentralized

Wastewater Treatment
Facility which will be
started from FY 2024.
Would you share the
details of the pilot
project, such as the
objectives, procedure,
who will participate, and
how MOE can support

etc.?

2. |IESE In Vietnam, johkasou are| JECES |In Japan, until 2000, johkasou were
introduced based on designed and manufactured by the
national technical johkasou structural standards based on
standards, but does the Building Standards Act. An
Japan have similar organization related to the Ministry of
national standards, and Land, Infrastructure, Transport and
whether it falls under Tourism (MLIT) examines the johkasou
standards or technical design documents applied by johkasou
guidelines? manufacturers to see if they conform to

64



materials necessary for
manufacturing johkasou
procured in Vietnam?

No. | Questioner Question Answerer Answer
the johkasou structure standards, and
finally obtains approval from the
Minister of MLIT, allowing the
manufacture and sale of johkasou.
Since 2000, johkasou performance
evaluation test system has been
introduced, and a system has been
added in which MLIT approves
johkasou whose treatment performance
has been confirmed through testing.
Therefore, the answer was that
johkasou in Japan are regulated by law,
and treatment performance and quality
are guaranteed.

3. |IESE How often was revised JECES |We are not aware of the frequency of
the structural standards revisions to the structural standards of
of johkasou? johkasou, but it seems that they are

revised as necessary. The answer was
that it 1s generally said that Japanese
laws are reviewed once every five years.
(For reference, the current revision
status of the new structural standards
is as follows. The current structural
standards were revised in 1980 with the
revision of the Building Standards Act
Enforcement Order, and the old
structural standards were abolished,
and the current new structural
standards were announced. Since then,
it has been revised five times in 1988,
1991, 1995, 2000, and 2006.)
4. |MONRE- |The Japanese version of JECES |The water temperature of the Japanese
PCD the water temperature version of the raw wastewater was set
set in the constant by organizing the data of the water
temperature short-term temperature survey of wastewater
test 1s a minimum of 13 treatment facilities in Japan shown in
degree and a constant the material. If Vietnamese side carries
temperature of 20 out the water temperature survey
degree. The average proposed in the material in the future,
temperature in Vietnam it would be possible to set the water
is between 25 degree and temperature to suit Vietnam's climate,
30 degree, and the and that Japanese johkasou would be
temperature fluctuates able to effectively treat wastewater
greatly during the even when the temperature fluctuates.
summer, but how should
the Vietnamese version
of the water temperature
be set appropriately? And
whether the wastewater
could be treated
effectively in Japan?
5. [MONRE- |Could be lowered the JECES |Products similar to johkasou are
PCD johkasou price when the currently being manufactured and sold

in Vietnam by Vietnamese companies
and Japanese companies that are not
johkasou manufacturers using local
materials and parts. However, the
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preventing rainwater
from flowing into
drainage pipes, which
occurs in rural areas in
Vietnam?

No. | Questioner Question Answerer Answer
treatment performance and quality of
these products have not been verified
by a third-party organization, and they
are not recognized as being on the same
level as Japanese johkasou. The answer
was that if the Vietnamese side
introduces a performance evaluation
test system in the future and products
of the same level as johkasou are
manufactured in Vietnam, the prices
will become a little cheaper.
6. |MONRE- |Article 86 on "Part 3: JECES |Japan has wastewater standards and
PCD Estimation method of PE installation regulations, and large-scale
for decentralized johkasou are regulated by the Water
wastewater treatment Pollution Control Law, and johkasou
plants" of the that comply with effluent standards are
Environmental installed. On the other hand, in the
Protection Law enacted case of small-scale johkasou that are
in 2020 states that it is not subject to the Water Pollution
necessary to create Control Act, johkasou products
technical guidelines for manufactured and sold by johkasou
decentralized wastewater manufacturers are installed. The
treatment. In addition, it Ministry of the Environment did not
1s specified that create any technical guidelines for
decentralized wastewater johkasou products, but the johkasou
treatment facility must products could be used if the
be installed for drainage performance was complied with. (For
facilities with a capacity reference, johkasou manufacturers
of 50m3/day or less, such create construction instructions and
as in condominiums. maintenance instructions for each type
MONRE will develop of johkasou.)
technical guidelines for
decentralized wastewater
treatment. Are there
similar technical
guidelines for domestic
wastewater treatment
technology that have
been created and
implemented in Japan?
Did the Ministry of the
Environment of Japan
create such guidelines?
7. |MONRE- [Would you like to share JECES |Rainwater flowing into drainage pipes
PCD Japan's experience on used to happen in Japan in the past. It

is a problem of piping construction
technology and can be avoided if the
piping construction is properly
managed using appropriate
construction techniques and parts.
However, it was pointed that
establishing and strictly applying
technical standards for construction,
such as construction using construction
methods that do not allow rainwater to
flow in, will lead to an increase in

construction costs, so securing
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No. | Questioner Question Answerer Answer
appropriate construction costs is an
issue.
8. |MONRE- |Is the evaluation agency Dr. MLIT is implementing this based on
PCD for wastewater treatment| Kawamura |the Building Standards Act. However, it
facilities the Ministry of is actually carried out by a private
the Environment or an organization (Japan Building Center, a
agency commissioned by general incorporated foundation)
the Ministry of the certified by MLIT. The Ministry of the
Environment? Environment does not carry out any
work related to performance evaluation
of johkasou.
9. |MONRE- |How is the operation and MOEJ |Some municipalities subsidize part of
PCD maintenance budget Dr. the cost of johkasou operation and
covered in Japan? Kawamura |maintenance (maintenance inspections,

desludging, legal inspections), and the
percentage and amount of the subsidy
is determined by each municipality.

In Japan, johkasou are installed by
individuals and businesses operators,
and the government is not directly
involved. It was added that the
Ministry of the Environment is
providing financial support for johkasou
installation.
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& minH
Mimkstry of the Eoviromment
11th International Workshop on Decentralized Domestic Wastewater Treatment in Asia
Organized by Ministry of the Environment, Government of Japan (MOEJ)

WaterdRetise) Decentralized
\WastewaterilteatmentEacilities

Due to the global phenomena caused by

28th November 2023 climate change, droughts and water shortages
1 5 = 00 s 18 = 30 are increasingly becoming serious problems

[ ] affecting the socio-economic development of

the countries these days, and accordingly the

(Ja pan Sta ndard TimE) demand for recycling wastewater, including the

effluent from the decentralized domestic

Language e English / Japanese wastewater treatment facilities, is increasing.
This workshop will discuss the importance

Venue : Webinar via Zoom of effectively reusing the treated effluent of
decentralized domestic wastewater treatment
Please register from the website link below facilities, as well as the legal and regulatory

framework needed to create the environment

https:/fzoom.us/webinar/register/WN_Wiar enabling the scaling up the use of decentralized
JuMhQZC7RcX_MTTh9g domestic wastewater managemenit in order to

achieve water reuse more widely In this

workshop, the participants are expected to
WATER 84 CRCALAR ECOMIMY ) B debate actively and exchange their experiences,
[HRCER FRANEWOSK, WORLETEANK .. . .

opinions, and point of views.

PROGRAM L Tee—

Moderator Dr. Pierre Flamand, Manager - International Affairs, Japan Sanitation Consortium

Opening Remarks Mr. Masaki Numata, Director, Office for Promotion of Johkasou, Waste Management Division,
Environmental Regeneration and Material Cycles Bureau, MOEJ

Keynote Water in Circular Economy and Resilience (WICER)
Ms. Midori Makino, Lead WaterSuppIy an amtatlon Specialist, World Bank

Sessmn A. Case studles on water reuse from the decentrallzed wastewater treatmentfacllltles

A1 Overseas examples: Utilization of effluent from Johkasou
Mr. Rio Waza, Managlng Director, DAIKIAKIS INDIA PVT.LTD.

A-2  Recycling of treated water b\rJoh kasou
Mr. Shigeyuki Hikotani, General Manager, Special Equipment Department,Kansai Airports

A-3  Social implementation research on cultivation of rice suitable for sake brewing by effluent from large scale
Johkasou -Eco-friendly sake “SuiShigen” is newly released! -

Dr. Shuhei Masuda, Associate Professor, Department Civil Engineering and Architecture,

National Institute of Technology, Akita College

A4  Advancedtreatment of domestic wastewater ustrllﬁ: combmatmn of Johkasou and simple BGF
— Examination of production and safety of vegetables and fruits —
Dr. Yasuo Ozaki, Professor Emeritus, Akita Prefectural University

Session B: Regulations for the decentralized wastewater management and potential contribution
to water reuse
'B-1 Mechanisms of JohkasouAct

Wir. Ryoma Sato,Section Chief, Office for Promotion of lohkasou, Waste Management Division,
Environmental Regenerationand Material Cycles Bureau, MOE]

B2 Onsite Wastewater Treatment and Recycling Regulations—2023 —Draft
Prof. Srinivas Chary Vedala, Professor and Director, Administrative Staff College of India (ASCH)

Closing Remarks Mr. Ryoma Sato, Section Chief, Office for Promotion of lohkasou, Waste Management Division,
Environmental Regeneration and Material Cycles Bureau, MOEJ
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Ms. Midori Makino

Midar Making is the Lead Water Supply and Sanitation Spedalistin the World Bank's Latin America and the Caribbean
Region. Cver the last 25 years she has worked across water and infrastruciure sectors in multiple regions induding Sub-
Saharan Afrig, South Asig, and Latin Amenc and the Carnbbean where she has managed investment cperations and
analytical work in more than twenty countries. Her area of expertise indudes water sector policy, institutions, and
regulation, utility finance, public private parmerships, water in droular economy and resilience, and monitoring and
evaluation. Prior to t=king on the current assignment, Midon was Manager for Susizinable Dewelopment in the
Independent Evaluation Group of the Word Bank, overseeing all evaluations of World Bank-supporied operations in
Water, Urban and Disaster Risk Management, Environmeant and Natural Resources, Jimate Change, Agricuiture, Sodal
Development, Energy, and Transport sectors. Midord s a lapanese national and holds a Master of Business
Administration from Massachusetis Institute of Technology and Master of Sdence in Economics from the Stodkhoim
Schoolof Economics.

Mr. Rio Waza

Mr. Rio Waza is currently serving as the Managing Director of Daiki Axis India & Daiki Axis Environment Pvt.
Ltd, subsidiary companies of Daiki Japan. He has been involved in promoting the Johkasou-5TP technologies
and decentralized domestic wastewater management in India & overseas for more than & years now.
Developing sales network across India & south Asia. Before water business, he works as business consuliant
in India serving in agriculture machinery, Industrial basic machine and finandal industries. Communicated
maore than 20,000 companies in India last 10 years.

Mr. Shigeyuki Hikotani

Mr. Shigeyuki Hikotani is the general manager of Kansai Airport'sspecial equipment department.

He has about 15 years of experience as an airport engineer after working in the planning and design of
sewage treatment facilitiesfor about 7 years.

After being involved in the basic design of LCC terminal facilites and the operation of aircraft refueling
facilities as an airport engineer, since 2019, He has been in charge of renovation projects for airportspecific
facilities (baggage handling systems, passenger boarding bridges, waste incineration facilities, sewage
treatment plants). On his days off, he enjoy taking caring for freshwater fish (Odontobutis obscura, Dark
sleeper! caughtinanearby river and driving.

Dr. Shuhei Masuda

Dr. Shuhei Masuda is an Associate Professor of Department Civil Engineering and Architecture, National
Institute of Technology, Akita College. He obtained a doctoral degree at Department of Civil Engineering,
Graduate School of Engineering, Tohoku University. He has been researching about the application of
wastewater resources to agricuitural field and greenhouse gas mitigation from sewapge treatment process.
He is interested in creating a sustainable society centered on sewage resources. In his free time, he enjoys
spendingtime with hisfamily and gardening.

Dr. Yasuo Ozaki

Dr. Yasuo Ozaki is an ementus professor at Akita Prefectural University. He had worked as the Assistant of the Water
Quality Management laborstory, Deparment of Environmerntal Engineering, Osaka University, then Director of Water
Quality Consenation Laboratory, 5ol and Fertilizer Deparment, Agricultural Research Center, Ministry of Agricuiture,
Faorestry and Fishenes (currently, Mationa! Agriculture and Food Research Organization), and Professor of Ecological
Engineering Laboratony, Department of Biological and Environmental Sdences, Akita Prefecural University After retifing,
he installed the resource recyding purifimtion system of domestic wastewater that is Johkasou combined with a simple
BGF ditch (Biogeofilter ditch) at his housing in Tsukuba -dty, Ibaraki prefeciure. He is investigating the wegetables and
fruits will be suitable for this system, and ewvaluates the safety of hamested wegetables. Currently he grows 14 types of
fruit trees and enjoy harvesting with his dhildren and grandchildren. While pruning, he interacting with fruit & garden
trees and imagining what will happen 3 to 5 years in the future. Pruning work is his best way to refresh and o find new
discoveries.

Prof. Srinivas Chary Vedala

Professor Srinivas Chary Vedala is the Director at the Administrative Staff College of india (ASCH), 2 premier
institution for public policy and capacity development in India. He leads the Centre for Urban Governance,
Environment, Energy and Infrastructure Development, which is recognized as a “Centre of Excellence’ by the
Government of India. He provides the strategic guidance to ifts advisory, consulting, research and capacity
development programe. He is an urban environmental planner and public health engineer with over two
decades of experience inwater and environmentzl sanitation [WASH).

Dr. Pierre Flamand

Pierre is the Manager of International Affais at the lapan Sanitation Consortium (15C). He has over 1B years of
experience in sanitation, with particular foous on fecl sludee management. Since joining 15C in 2009, he has been
involved in sanitation projects in Viet Nam, Malaysia and Bhutan. He is the co-author of "Sanitation and Sustainable
Developmentin Japan’ (ADB 2016) and “Accountability Medhanisms for Indusive City-Leve! Public Services in Asig’ (ADBI
2023). Since 2015, he has been invoived in several Working Groups of I50,/TC 224 as an expert representing lapan for
the dewelopment of intemational standards. He has in-depth knowledee on how the country has solved the severe
sanitation issues in the 1960s, induding the role playved by the governmentin the enacment of polides, guidelines, and
legal instruments for wastewater management. Pierre holds a docioral degree in regional dewvelopment studies and is
alsoa visiting researcher at Toyo University inlapan.

- Dr. Yurie Shirakawa

Japan Education Center of Environmental Sanitation [JECES) iz a 3 Researcher, Japan Education Center of Environmental Sanitation [JECES)
secretaristof this Workshop. If you have anyquestionsinadvance, JFL‘.ES Address: 2-23-3 Kikukaws, Sumida-ku, Tokyo 130-0024, I1span
pleasecontact Secretariat [shirskawa @jeces.or jpl viz email < — E-mail: shimkawa@ jeces.orjp
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Water In Circular
Economy and
Resilience

11th International Workshop on
Decentralized Domestic
Wastewater Treatment in Asia
Presented by

Midori Makino
World Bank

November 28, 2023

@ WORLD BANKGROUP
e

:::::::

IDA IFC MIGA ICSID

INTERNATIONAL INTERNATIONAL MULTILATERAL INTERNATIONAL CENTRE
DEVELOPMENT FINANCE INVESTMENT FOR THE SETTLEMENT OF
ASSOCIATION CORPORATION GUARANTEE AGENCY INVESTMENT DISPUTES
Provides loans and grants Promotes development by financing ~ Promotes foreign direct Provides intemational

investment into developing faciliies for conciliation and
countries by offering political arbitration of investment
fisk insurance (guarantees) disputes

to investors and lenders.

private sector enterprises in

to governments of lower-
developing countries

income countries.

World Bank provides $45.9 Billion in Financial Assistance through 12,000 Projects Worldwide

www.worldbank.org/wicer

(Keynote: Water in Circular Economy and Resilience (WICER))

Overview of World Bank Group

* International organization owned hy 189
member countries —its owners are its
clients.

* Purpose is to end extreme poverty and
promote shared prosperity on a livable
planet. These goals are aligned with the UN
Sustainable Development Goals.

* The world’s largest source of development
finance and expertise — 70+ years of
financing development projects.

www.worldhank.org/wicer

& i (&)

Sustain .
Deliver
Water .
Services
Resources

World Bank Headquarters
Washington, DC

Build
Resilience

www.worldbank.org/wicer
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Agenda for WICER Presentation

1. Circular Economy—what is it?

2. Water in Circular Economy and
Resilience Framework (WICER)

3. WICER Activities

Reduce
Lol ':::.'.nm Reduce water AT
ST i losses by
boosting water
efficiency
Reuse
Recover Reuse water that
Recover resources needs minimal or no
from wastewater treatment for the o
andputthem | Circular Water\ same or different e
touse Management processes
B (e
=
Restore
S e ey, Return water Recycle p
T to source at the Recycle resources B e
same or better and wastewater o LRy a pciheles
quality
SOURCES

= International Water Association (IWA), 2016. “Water Utility Pathways in a Circular Economy.” London.
= World Business Council for Sustainable Development, 2017. “Business Guide to Circular Water Management: Spotlight on
Reduce, Reuse and Recycle.” Geneva.

= Ellen MacArthur Foundation, ARUP, and Antea Group. 2018. “Water and Circular Economy.” White Paper

@ WORLD BANKGROUP

What are the principles of Circular Economy?

Circular Economy is
based on three

® principles:

r—(
NATURAL SYSTEMS CI RCU LAR
' ECONOMY ' ’

KEEP PRODUCTS AND
MATERIALS IN USE

L

DESIGN OUT WASTE
AND POLLUTION

a circular model builds
economic, natural, and
social capital

WORLD BANK GROUP

Source: Ellen MacArthur Foundation

We must shift from...

ALINEAR SYSTEM ...

[ S
[=a= o ——— ]

Polluted discharge

]
Abstraction fiisatment ot Distribution Use
potable water

@&

L

Disposal

Collection

Treatment

WORLD BANK GROUP

www.worldbank.org/wicer
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To a Circular System

Water in Circular
Economy and
Resilience

(WICER)

@ WORLD BANK GROUP

http://www.worldbank.org/wicer ~ TSSQEEdUIgE s @ nuvlens

Maximize the use of
existing infrastructure

Brazil: Optimizing WWTPs in Sao Paulo

‘Conventional

Tertia:
Treatment

Ampliagio ETES ABC, Parque o m,‘:“‘;:;‘“m

expansion
Novo Mondo, Séo Miguele |  (mirrowing) _

s CapEx (USD millions )
TOTAL 548 320 2399
Savings 228 [] 2079

Full case study here: http://hdl.handle.net/10986/36245

We need to plan and

invest (differently) for

climate and non-climate

uncertainties
g -« DX
g -9 Qu
AN 72
8 -

oi

@WORLDBANKG!DUP

OUTCOME 1: DELIVER RESILIENT AND INCLUSIVE SERVICES @

Diversify supply sources

Diversification of water supply sources
(water balance)
including sources with different risk
and cost profiles, and low
vulnerabilities
Protecting those water supply sources
Including integrated water storage

Full case study here: http://hdl.handle.net/10986/35659
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OUTCOME 2: DESIGN OUT WASTE AND POLLUTION

‘ Industrial processes (paper; textile, etc)
Recover 4 : B @K\f Imgation (agriculture, parks, etc)
resources from ft‘ \' ,‘ \ Replershacyfes

Water and % /_/ Recreational use

Water Cocling water (power plants)
Wa Stewate r Indirect potable water

bricks

Energy Water Nutrients
° a Examples from this Conference include:

* Effluent reuse from wastewater treatment plants in India

* Kansai Airport’s Johkasou

* Brewing of sake from rice cultivated by wastewater effluent in Akita prefecture

* Vegetable and flower cultivated using a combination of Johkasou effluent and biogeofilter

phosphate fertilizer

@ WORLD BANK GROUP @ WORLD BANK GROUP

OUTCOME 2: DESIGN OUT WASTE AND POLLUTION
Be energy efficient

and use renewable
energy

°)

Optimize operations

 Reduce non-revenue water

 Increase overall efficiency of processes

*  Optimize the amount of energy,
minerals, and chemicals used in the
operation of water systems

@ WORLD BANK GROUP @ WORLD BANK GROUP

OUTCOME 2: DESIGN OUT WASTE AND POLLUTION
i V “‘

beer with
reclaimed water
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OUTCOME 2: DESIGN OUT WASTE AND POLLUTION

, »  Restore degraded land
Solar panels in roof of
Recydled Water and watersheds
S Treatment Plant * Manage and recharge
Tuncurry, Australia
groundwater
* Incorporate nature-
based solution

B Solarpanels in WWTP

Floating Solar panels in
Lianyungang, China

WWTP
Kraaifontein, South
Africa

Image: University of Cape Town (UET)

Cross-cutting Issues @ A

» Create the right Policy, Institutional and
Regulatory (PIR) environment

= Examples include Johkasou Act in Japan

= Onsite Wastewater Treatment and Recycling
Regulations in Hyderabad, India

Constructed wetlands as part of the
wastewater treatment

Upstream
reforestation

= Manage water demand & water use

= Leverage the power of digitalization

= Ensure solutions are inclusive

e D

e ; : * Funding and financing
Recover degraded watersheds and land Green roofs (@ worwosawarove wwwworldbank org/wicer

[ n—




Implementing circular economy principles also

WICER in practice - How is World Bank working

makes economic and financial sense with clients to promote a WICER approach?

Investments in nature-based
solutions such as upstream
reforestarion, can reduce
treatment needs and costs

Circular economy offers the opportunity to:
= Create additional revenue streams
= Reduce O&M costs

= Offer a better return on investment in a sector
heavily subsidized

Investments in energy efficiency
and reducing NRW can be

| f
recovered in less than 3 years

W

06

= Potential to create more innovative business models

etc)

@ WORLD BANK GROUP

= Potential to attract the private sector (PPP)
= Potential to tap into other sector’s financing
(green/climate bonds, environmental impact bonds,

Self-generating renewable energy
can reduce energy costs, increase
system resiliency and lower GHGs

Utilities can create additional

Y“ revenue streams to cover O&M
* f costs by selling wastewater bypro

www.worldbank.org/wicer

PUBLICATIONS:

’} WATERINCIRCULAR .
ECONOMYAND

WICER - Report
)

,
@ o
[ omee [
Animated Video

www.worldbankgroup.org/wicer

From waste to
resource - Report

@

Infographics, Blogs,
etc.

Conferences, Webinars and other events

= Launch of the WICER Report and Initiative— webinar
(Sept 2021)

Keynote at Karachi International Water Conference

USAID Middle East and Northern Africa (MENA)
Infrastructure and Environmentvirtual workshop

WaterReuse symposium 2022 session with USEPA
World Water Forum 2022

Singapore International Water Week (SIWW) Water
Convention 2022

IWA World Water Congress 2022

Co-leadingsession at AWWA ACE22 with USEPA
Latinosan 2022

www.worldbank.org/wicer

www.worldbank.org/wastetoresource

@ WORLD BANK GROUP

WICER

www.worldbank.org/wicer

@ WORLD BANK GROUP

Operational Support

www.worldbank.org/wicer

From Waste
to Resource

@ Waste to Resource
www.worldbank.org/wastetoresource

www.worldbank.org/wicer
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Policy Dialogue

Review of existing regulatory frameworks in Middle East and North
Africa, and the Caribbean Regions (wastewater reuse and desalination)

Q Dialogue on regulating reuse and circular economy in Colombia &
Turkey

Advice to Senegal on revision of Water and Sanitation Codes

Policy, Institutional and Regulatory (PIR) assessment to promote
unconventional sources of water in South Africa

lest

@mMWKGRWP www.worldbank.org/wicer

Circularity is not the end goal, but the means to achieve
greater outcomes

NS
5. %
B it =i

Y,

%@ @ Restored
Ecosystems
Universal
access
. g
. Equity Urban prosperity
WORLD BANK GROUP www.worldbank.org/wicer

Developing Tools and Frameworks

Online quick assessment WICER Tool:

Visual results with colors (traffic light) to assess whether
the project or city is circular and resilient— is your project
WICER?

' Tocontinue
" Toimprove
' Tostartdoing/exploring

www.wicer-tool.com

Quantifying Economic and Financial
Benefits of WICER vs linear system

Economicand financial analysisand prioritization of
investments using the WICER framework.

@mMWKGRWP www.worldbank.org/wice

To learn more....

Reports with examples and guidelines to
implement the concepts in the water sector

WATER INCIRCULAR .

ECONOMY AND
RESILIENCE
(WICER)
From Waste
to Resource
(@ rewomonm 2 TR —

www.worldbank.org/wicer G G pEminr

www.worldbank.org/wastetoresource
www.wicer-tool.com - check our new online tool!!!

@\ngWKGRWP www.worldbank.org/wicer

‘Waterin Circular Economy

The o fingyunn O, Choa

IS THE PROJECT WICER?

s

Several case Studies

Wastewater: From Waste
and Resiience (WICER) Resource

The Case o ustaga, e




2) HLiE CHEKUEHESR) (FBARD/NRYTr—T2 4 TDOFEKNIEEE - ‘Swachh Bharat' [CH#EK- EDKSICHBTHEKENELBRAT S0
(Johkasou-STP, is Packaged Sewage Treatment Plant from Japan -Contribute for ‘Swachh Bharat’- How to Treat waste water at site & Reuse at site)

G6

PPROTEL T x L-HPNEE

P -

Japanese water treatment history

W Japan was most polluted country in the world in 1960"to 1970'

V-9 & £ p—=
Ve Ve vV I—J STRICTLY PRIVATE AND CONFIDENTIAL = STRICTLY PRIVATE AND CONFIDENTIAL
L ] is 0 iki i 2
Japanese water treatm ent histc Daiki Axis Ja
m Four ma{or pollution diseases occurred in Japan in 1960'to 70" and Three causes were water pollution in 4
industrial disease
Johkasou-STP Drinking water
— from borewell
PROTECT* CHANGE
Daiki o
Bio diesel E
from waste New business
home oil
Daiti & N Daiti &
rs 2 STRICTLY PRIVATE AND CONFIDENTIAL rs k: STRICTLY PRIVATE AND CONFIDENTIAL




€6

Daiki Axis_ Johkasou-STP e

m Johkasou is a de-centralized STP for domestic wastewater treatment, Daiki-Axis
Manufacture, Sale, Install & Maintain it in Japan & All over the world

Capsule Type: 1KLD Cylinder Type:20~50KLD

Capsule Type: 3~25KLD

Daiki Axis_ Cornpany.profile —— R

B Daiki Axis focus on onsite treatment system for waste water & drinking water business.
And Daiki Axis always try to localize our manufacturing facility & design

NCR Factory (November-2022)

Company Profile:

Establish: July 12, 1958
Turnover: Rs. 3,000cr
Employees: 1,000

Headquarter: Matsuyama & Tokyo

=

Factory: 4 Factory in Japan
Al Al AlM Office: 36 sales offices
need Inlet Parameter Group Turnover: Rs.38,000cr
te Operator Outflow | Outflow | Outflow
(Auto work)
6-8 pH 6-8 6-8 6-8
300 BOD 20 10 5
450 cop 100 50 10
240 55 50 20 5
1 day Installation 50 0&G 10 10 5
(Plug in play)
50 TN 45 20 10
Daites & - Daites & -
AXITS 2 STRICTLY PRIVATE AND CONFIDENTIAL AXrs 6 STRICTLY PRIVATE AND CONFIDENTIAL

Daiki Axis_ sales in the world & India.. __&_.:‘:d

m We installed over 20 Lakhs units all over the world, and 850 units in India

New Delhi
Neemrana
Ahmedabad
Ghaziabad
Vadodara
T
Nagpur

Hyderabad
Mangalore

Bangalore
Cochin
Chennai
Pondicherry
Coimbatore

Dok & Dok &
AXIS 7 STRICTLY PRIVATE AND CONFIDENTIAL AXrcs

STRICTLY PRIVATE AND CONFIDENTIAL
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Site references_ under ga)rig.afl‘sing -

Site references _ under the Green area 2

Residential Corporate office

Dai: O Dai: O N
£ g STRICTLY PRIVATE AND CONFIDENTIAL £ i STRICTLY PRIVATE AND CONFIDENTIAL
Area where use Johkasou-STP-»
—
B ROI point of view, CAPEX will cover with in 1 year from Less electric consumption B From economical & regulation point of view, more than 50% of our sales happen from
¢ Industrial client in India
DaikiAxis |Conventional
Electric Consumption Pump; 2.
[ Blower| 074] 3 75|
NS, RV
KW /h-day [ A7 JPY ] Sales  Installed
Price DaHvN e 34?640 I 115 JPY | 7 2
‘ear GEORupees | - N .
Total Unis | SBGRsKWD T e . % Using area of Johkasou-STP in India
ChemicalGoods e -
Daiki Aiis Conventional - smnsrTEvonsaany, L — ol Others
L | Chione FeCL NaoH Melhanol 110 108 3.9%
Quaniiy, Dally Kalday. 0.350 0070 0.071 0026 0.558
Price Rs /ka 235 529 204 862 852 222 214 !
Cost. i o] 2.1 2 492 337 295
Vearly 36659 18506 7574 01875706
] 4.359] 340 161
Maintenance Cost -
DakiAXs | C i 1,087 856 Municipal
Nainienance Freagency " —_— Hese
Cost Price. raking en 2.5%
Yearly o o Using Area Sites %
D Freagency \ ies
ot ) ; Industries 577 53.1%] [r—
—i Commercial 171  15.7%) house
il entcomplel ¥ 1.4%
Total Apartment complex 33| 3.0%]
- - w Individual house 14 1.3%] Frmtberd
[ectic Consumpiion , artmen
el 0 Municipal usage 26 2.4% :umplsx
%gf‘,:‘ ) Park & Stadium 219]  20.1% 3.2%
ers 47 4.
Yearly Diffarence Others %
5 year Diffarence| e ' : s . Total| 1,087
10 year Diffarence
Daiki & Daiki & N
STRICTLY PRIVATE AND CONFIDENTIAL = i STRICTLY PRIVATE AND CONFIDENTIAL

= =
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Maintenance statusin India

B Maintenance ratio of de-centralized STP in Japan is more than 90%,
but same in India is still 40%

Purpose of water treatment

B Primary purpose of water treatment in Japan is just for environment care, but same as
in India is re-use of treated water

Japan India
sal Installed Maintenance I C-re for Environment 4,641 109
ales nstalle by Daiki by Partner | by User : Noinfo Total - Utilize water resource 104 622
20174 6 6 71 96 171 518 856 [ Just for regulation 711 79
20184 21 21 I Mo reason 1,704 27
20194 51 51 by Daiki Total 7.160 837
8.3%
20204 110 108 .
by Partner Japan India
20214 222 214 No reason _
11.2% o care for
& _ Environment
20224 337 295 Justfor - 13.0%
2023%F 340 161 : ’Qi“f;‘“’”
1,087 856 60.5%
Just for
regulation
9.9%
= by Daiki = by Partner « by User = No info e wa(g‘g
resource
1.5%
— ‘ — ‘
£ L STRICTLY PRIVATE AND CONFIDENTIAL £ EL STRICTLY PRIVATE AND CONFIDENTIAL
Main concept of Johk
B ‘Treat at site, reuse at site’ is main concept of Johkasou-STP, and most suitable concept
for Indian demand & circumstances
.
, . —— water mandatory in a
Treat at site, reuse at site
Delhi Govt bans use of groundwater in city parks [ b
stortar i
4 ool
s
% & [S—— ]
sive, e |
Install at site ?&
ﬁ Install at site
Piping installation & maintenance pov] T
otified later this manth.
» Treat at site, reuse at site s SRR D .
Johkasou » Following development speed, it can install & increase 7 "‘""':;:::“""”"‘_“"‘ e
STP > Building by building, block by block it caninstall o o T
» Small CAPEX c - Thaliommars astonlpwast sratio Hazadous iaul -
o, wase o imiad e Bl Tolanl cas . raea
> Piping costfrom house to STP & STP to discharge location m e LD mﬁ-ﬂm{;’“ﬂx
Centralized » Based on Longyears city development plan (oGRS Il rlamaes Tusventing
STP > Pipe maintenance & replacement .
> Big CAPEX 80,000 parks using 360 MLD water everyday
Dok & _ Dok & ~
rs & STRICTLY PRIVATE AND CONFIDENTIAL AXrcs 19 STRICTLY PRIVATE AND CONFIDENTIAL
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Government & mL

Greatuppg,
st e
otels and large insiations.
toslash water bills
save.

icipality activiti

Delhi Jal Board focuses on
decentralised sewage treatment
plants

Patas Singh | TNN | Updated: Aug 25, 2018, 7:36 ST B s A A+

NEW DELHE In a major push
towards conserving water and
replenishing alarmingly
dropping groundwater levels,
Dethi Jal Board (DJB) has
approved a policy for enforcing
decentralised waste water
treatment systems across the
capital.

“Bulk users such as parks,
schools, commercial

Complexes, ndustres and
bigger institutions will be required to install decentralised sewage treatment plants
{DSTPe). We will Initially provide economic incentives but eventually it wil be made
mandatory,”a senior government official said. DJB will now give 90% rebate on
sewer charges for those using such plants for water recyciing.

Dok O

s

b STRICTLY PRIVATE AND CONFIDENTIAL

Dok O

= 18

STRICTLY PRIVATE AND CONFIDENTIAL

Dok &

=

EL STRICTLY PRIVATE AND CONFIDENTIAL

Dok &

r= 20

STRICTLY PRIVATE AND CONFIDENTIAL
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Reference for Reuse_ Buildingusage

-~

Green certificatein India

2 STRICTLY PRIVATE AND CONFIDENTIAL

B Johkasou-STP is the first Green certificated product in water treatment in India.
And awarded many prizes

m

CH-Green Products and Services Council

a2 STRICTLY PRIVATE AND CONFIDENTIAL

Skill Development

| Skill development program for water treatment professionals. Education will base up for
water industry in India and save the environment

STRICTLY PRIVATE AND CONFIDENTIAL

STRICTLY PRIVATE AND CONFIDENTIAL
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F-STP_(Fecal Sludge Treatmen Main Proces Sl
m Next step of De-centralized STP, India also need Sludge treatment system very m Main Process and treatment level of each stage in Fecal Sludge Treatment.
soon, so we suggest basic but low energy consumption process Important and Unique stage is Screw Press and Johkasou-S
Step 1 Step 2 Step 3 Step 4
Sample Check } Evaporation ’ Coagulation ’ Demo Bar screen ’ Re_:_::ve } _ll—iloI:glcaIt } c FI!en;‘ovZ
(Labo test) test test machine Fearmen ORSL0008
Remove big Reduce SS Treat BOD, COD, Reduce Color
BOD, COD, SS Understand Understand Dehydrated verticals Nitrogen & Smell
Fluctuation of Organic & matching the water goes to
the FS Quality Inorganic ratio type of polymer Labo. And check —
& density water quality =y
BOD 1,000~2,000 2507350 10~20 Less than 10
COD  4,000~6,000 400~600 50~75 30~50
TSS 10,000~20,000 3007600 20~30 Less than 10
r—— r—— -
£ 2 STRICTLY PRIVATE AND CONFIDENTIAL AXS 28 STRICTLY PRIVATE AND CONFIDENTIAL

Daiki Axis India Pvt. Ltd.

Director_ Rio Waza ‘
+91-9702-60-6000 (WhatsApp) -,
+81-80-8720-8000 (International) Thank y\'h
waza@daiki-axis.com

Dok &
rs i STRICTLY PRIVATE AND CONFIDENTIAL
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3) SR L HNEBKDBEEFIA (Recycling of treated water by Johkasou)

Kansai Airports (KAP)

FKANSAI AIRPORTS
Concession period

Recycling of treated water by Johkasou Operator KIX and ITAML : 44 years (April 2016 - March 2060)
KOBE : 42 years (April 2018 - March 2060)
N— ope St Consideration for operating right
o~
- New Kansai International Airport Company (NKIAC)
Owner - Kobe city
Ownership of airport assets such as runways
* KAP shareholders
ORIX =Z [ VINCI Airports _,__
[ 40% ORI ] ‘ 40% e
Shaping a New Journey Others 30
KANSAI M|
AIRPORTS
$ KANSAI AIRPORTS
H . ’ ’

Overview of our airports We operate Japan'’s largest (world’s largest?) Johkasou
Kobe Airport (UKB)
[pax | 3.3 million in FY2019 .
| Hours | 16 hours (7:00 to 23:00) < ITAMI
| Runway | 2,500m (;7

Notes Offshore airport - }( . .

(8 km south of Sannomiya) ¢ Osaka International Airport (ITM) J a pa n ’S Ia rg est
| ATM ‘ 32,825 times in FY2019 > PAX 15.8 million in FY2019
| Hours 14 hours (7:00 to 21:00) J Oh ka Sou ?
Runway | 3,000m & 1,828 m
Notes Urban airport
(11 km from central Osaka in ? O
a straight-line distance) ‘ O
- = °

Kansai International Airport (KIX) & il (S Jotmes INEYR0L) lJ

PAX 28.8 millionin FY2019 ‘, Annual ATMs E

Hours 24 hours a day st 366,043

Runway | 3,500 m &4,000 m = L\j Annual PAX

Notes Offshore airport (almost no noise issues) @ 47.8 million ]

ATM | 196,022 times in FY2019 N

+PAX: Number of passengers

$ KANSAI AIRPORTS I oF peene e $ KANSAI AIRPORTS e
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History of Kansai International Airport (KIX)

History of Kansai International Airport (KIX)

1960s - 1980s Problems at Itami Airport
- Annoying facility (noise pollution)
- Deficient capacity due to restricted air traffic

|1962 Wiseman Report |

(Japan-UN joint survey)
A new airport to ease the increasing burden borne by Ttami
Airport should be planned in the Hanshin Metropolitan Area.

|1969 Itami Airport noise pollution lawsuit

Pollution lawsuit by which neighboring residents called for
flight suspension from 9 pm onwards as well as damage
compensation. Settled in 1981.

|1982 Condemnation by the US

Continental Airlines could not fly into Itami Airport,
condemning the delayed development of airports in Japan as
a non-tariff barrier.

$ KANSAI AIRPORTS e

KIX Johkasou

Difficulty in selecting a relocation site

= Annoying facility (opposition by residents against
welcoming an airport)

» Concerns over municipalities-borne burden associated
with infrastructure development

1974 Government selected the best candidate site
1981 Presented airport data for local consent

(Presented Airport Development Plan to locals)

- Airport plan

Wastewater/waste generated in the airport island
should be treated in the airport

« Construct and operate a water
treatment units

+ Constructand operate incinerators---

- Environment impact assessment plan
- Philosophy for local preparation

1982 Local consent obtained
1987 Construction started

| 1994 Airport opened |

L_| (enclosed water area)

Lower the amount of load (T-N, T-P, etc.) caused by
the treated water discharged into Osaka Bay

- Advanced treatment
- Re-use of treated water on the island--

$ KANSAI AIRPORTS

KIX Johkasou

Q

Domestic wastewater

Type treatment unit T— — T
Recycled : :

Method nitrification/denitrification =cparinerHienbinty)

Design Post Office (Postal service) ®

Inflow 10,050m3/day E £

Fuel Farm
(for aircrafts)

Road (Road) @ Telecommunications

$ KANSAI AIRPORTS e

Influent water

Biological reactor
tank

Flow 2 .
Grit regulating Sedimentation sem:::& N
chamber tank tank  Nitrified liquor ok

cop 140
e | l y ' J P
%
TN 70 il
TP Pl -
Settled sludge

Special wastewater

Coagulation-sedimentation
tank

[
of

Recycled water (into buildin:

Water quality

sand
filtration Residual Mare than 0.2%
PN chlorine *At building end
AL Recycled
F water
1 supply

S (o — Effluent

[Monitoring _ . .

TG sl Bactiory 2 tank  Discharged water (into ocean)
-Animal quarantine filtration Discharged | Voluntary
-Heat supply plant -
-In-flight wastewater J __ aiem Wa;‘:’:gq/“:]' fi57 St[i"‘:ﬂrds

Flow  Coagulation-sedimentation BOD 10 4.9

regulating
i coD 19 10
s 15 3

*The law restricts the total volume of N and P to be discharged into the ocean ~ T-N 15 13.1
because the discharge destination is the enclosed water area. TP 1 0.39

& KANSAI AIRPORTS
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KIX Johkasou

Use of recycled water

Water balance for FY2019 [m*/day]

Treatment center
Evaporation (A/C cooling water), > 1%
sprinkle water, etc. i >
% Wastewater
=} treatment facility
-
o il L Discharge . "
Clcaii water Airport facilities Water for construction Fire hydrant
Incineration as
sludge
<99% a -
Recycling rate p y
B Water for fire drills
57% Toilet flush water
$ KANSAI AIRPORTS $ KANSAI AIRPORTS e
Pros and cons of using recycled water Pros and cons of using recycled water
Pros e
1)Cut on water bill s
) Large initial investment cost
Effluent {77! : Recycled water piping
Purchase from the ©400xApprox. 12km pipe laid (at opening) =
municipality on the Use treated water Drinking ¥ 30kWx3 pump units installed (in the treatment center)
opp':)site: shore (effluent) vater
390 1PY/m3 0 IPY/m? — LR e : Passenger terminal building (PTB) (example)
Recyole v Water receiving tank dedicated to recycled water is required
oaaer: 8] v Piping to each toilet needs to be installed

*If recycled water of 1,000m3/day is used,
water bill will be cut by 390,000 JPY/day
2)Reduced environmental footprints

The total volume of N and P to be discharged into the waters can be reduced by recycling the treated water
rather than discharging it.

*If the recycled water of 1,000m3/day is used, rather than being discharged,

(1) T-N : 1,000[m?/d]x13.1[mg/I] = 13.1[kg/d]
(2) T-P : 1,000[m?/d]x0.39[mg/I] = 0.39[kg/d]

& KANSAI AIRPORTS

1

Recycled water piping in red box
(developedin 1994) :

Approx. 600M JPY =If recycled water of 1,000m3/day was used to
replace clean water, the payment of the water bill:
Recycled water piping in PTB 390,000 JPY/day would not be required; hence,
(developedin 1994) : Approx. 500M IPY the investment could be recovered in approx. 12
->Including the piping for other buildings years.

Approx. 1B JPY (assumed) (In disregard of the maintenance and operation
(Investment at airport opening) Approx. 1.6B JPY costs, taxes and public dues, interests, etc.)

& KANSAI AIRPORTS @

*
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Pros and cons of using recycled water

Pros and cons of using recycled water

Cons

Chromaticity

v Recycled water, affected by humic substances in sewage, somewhat turns yellow. Normal treatment cannot eliminate the
substances.

= Solutions include membrane treatment and ozone treatment which we initially considered implementing. But, we decided
against it due to their high cost.

Before sand filtration Recycled water | Clean water

= _ 0

Future vision Further increase the rate of recycled water use

S KANSAI AIRPORTS

, Buildings = " e Heat supply plant

Cooling water
1 (Clean water)
*Use 150 km?annually

1!.

v Use recycled water
as cooling water
- Demand fluctuation
- Water quality
- Cost

Chiller

Cold water (6°C)

Returned water (137C)

Produce cold water for cooling buildings, and supply/return

the water as an A/C refrigerantto /from buildings

$ KANSAI AIRPORTS

Toflet flush Water

Plant watering, etc. -\

L] F

Treated water

‘@j\ Source: Ministry of Environment's webpage
\!‘\’b N regarding water treatment unit
SV
59 6\!“3
,(QCS\ X<
LoN e®
\((

S KANSAI AIRPORTS

©Kix siy Park
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V&S gtH4 ! — (Social implementation research on cultivation of

4) TAKMEKZFR LEEIFERRIEICET 2 H2RENME —RREEEEE BER]

rice suitable for sake brewing by effluent from large scale Johkasou -Eco-friendly sake “Sui Shigen” is newly released! -)

\, SUSTAINABLE ¢ o,
f@y DEVELOPMENT =AI.S
p S

#.\éa 17 GOALS TO TRANSFORM OUR WORLD

[ s pre—
Alll WELLBENG [DWAIWI

11t International Workshop on Decentralized Wastewater Treatment in Asia

Social implementation research on cultivation of rice suitable for

sake brewing by effluent from large scale Johkasou oo [l mmmoa ll 10 cco ;ﬁ
—Eco-friendly sake “Sui Shigen” is newly released ! — A & O
il = Paics
13 i 14 S 16 fwsm [l 17 Faneceons
Ol S v | ® Bhe
3 Y, GOALS
Dr. Shuhei Masuda v" Goals for sustainable development
v Resource circulation in whole society is one of the

Associate Professor, Civil Engineering and Architecture, Department of Creative Systems Engineering, )
National Institute of Technology Akita College important themes

Medieval Japan : Realization of a resource recycling
society by sewerage resource and agrlculture

| would like to
make a good
rice field.
How do |
achieve it?

Modern_times : Disconnection of sewerage system
and agrlculture

Water Domestic Sewerage

Water supply Wastewater Treatment
environment ' Facilit
===

It is traditional agricultural equipment that
is used on agriculture from long time ago.

Import fertilizer

Compost has used Agricultura .
carefully as fertilizer . | products Nltrogen )
phosphorus -

potassium

Urban area

Trading of night soil
Annual desludging fee
of vault toilet is 5 ryo
(1 ryo = Approx. JPY
100,000~400,000,
Housing complex with
12 rooms)

A

v Isolation of water - resource circulation -
v Agriculture depends on import fertilizer
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Formation of stereotype on sewerage
resource

Bad smell Dirty

Danger

v

Using for agriculture is outrageous!

Advanced treatment : There are cases that

require much energy to remove nitrogen and
phosphorus

e _pﬁ& : |t{oger) and
g phosﬁhmgrmb nutntiong

Preventlon of hyper bloom of algae
(Prevention of Eutrophication)

Domestic Wastewater Treatment is---

Water

Domestic Sewerage
Water suppiy Wastewater Treatment
environment ' . Facility
e N . l "
: Pﬂ

Effluent from the Sewerage
Treatment Facility

v Scientifically safe water that is implemented
by biological treatment and disinfection

v Containing nitrogen and phosphorus can be used as
nutrition for plant

It's possible to utilize in hygienically
condition as agricultural fertilizer

Vision : Goal of resource circulation

Energy saving

[ Sewerage ]

Water Treatment
= B L=

2 fluent from the Sewerage
Treatment Facility
| (
¥

Conservation
‘ Nitrogen and phosphorus

remains)
Independence

X Import
fertilizer

Establishment of sustainable regional
community by circulation of water & resource
and preservation of environment
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Idea got in Akita Breduction.
prefeCtU re a_mount of rice &

& placein’
the nation|

2“--d rﬁlcein
the nation

Effluent from the Sewerage Treatment Facility
X

Rice suitable for sake brewing (brewer’s rice)
X

Sake

Test in the pilot paddy field (brewer'srice "Akita Sake
Komachi” x effluent from the Sewerage Treatment Facility)

OExperiment with Reactor (‘e_f\ﬂ_uent+ rain

The flow
of water

\ Drainage /

outlet

History

FY 2017~2019 Test in the pilot paddy field : evaluation of safety
FY 2020~ongoing Testin the actual paddyfield : evaluation of
quality & technology

Safety : Influence of heavy metal for soil
and unpolished rice unit : mg/kg
Measured Standard
Item
value value
ig : Cadmium 0.02 v o
] Remrame (Max:007)
sz Copper 16.1-8.8 v 125
g_;ig:“‘- (soil : 2 years) \/
-. ¢ Arsenic .
e 4.8—4.8 15
Zink 850841V 120
(Soil = 2 years)

Risk of heavy metal by irrigation of effluent is low
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NEXT STEP : Search for the
paddy field for demonstration »:

Condition

@ Paddy field shall be located nearby the sewerage”
treatment facility

2 Can get approval by farmers

@ Irrigation of effluent in paddy field shall not affect
to the around water supply

| Water and Sewer Bureau in Akita city |

|

Officers of municipal government
in Akita city

| Introduction of agricultural worker |

Source : Tohoku Regional Agricultural Administration Office website

Status of growth

Activities in the actual paddy field (FY 2021)

A

gy

Paddy field for

demonstration 35a

" Effluentis supplied 8 :
from sewerage B, Adjusting Inlet effluent volume by
treatmentfacility B fimer control

v" Scaleupto3ba
v No chemical fertilizer * cultivating brewer’s rice by effluent from the Sewerage

Treatment Facility + irrigation water
v Load of effluent from the Sewerage Treatment Facility: Field A<Field B <Field C

Quality of harvest

Experimentzone
(Average of 3 fields) Judge | Control zone
Crude protein 0 0
e 8.9% A 8.2%
Thousand kernel
weight (Less than 268g O 271g
28.5g)
Percentage of
whole grain 78.9% O 17.5%
(More than 65%)
Cadmium 0.06 O <0.05
(0.4 mg/kg) mg/kg mg/kg

v Total amount of harvest : 1.4 t (first class rice)
v Little higher value of Crude protein in experiment
zone however, it is in the permissible range
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Towards the Brewing !

Dewatsuru Sake Brewery agreed with the
purpose of this project and readily agreed to
brew it. (---but requires capital)

Sui Shi Gen
Eco- frlendly Sake : “B:RBIE” has debut !

The name of sake is derived from

[ ER7K B3R (In Sui Shi Gen) |

which is an idiom made from historical
events of China.

Blak &R
(In Sui Shi Gen)
~ Those who
drink it should
remind of its
source.~

Statue by Lake Tazawa

National Institute of Sake tasting reviews: Gorgeous ginjoko,
TEHRRAIE AR Eliee refreshing sour taste, and good balance of

Released in April 2020 rice flavor.

Crowdfunding (FAN AKITA)

*Currenly renam
BEETES29 (5]

KEDIEE
W

A | RIS

SDCsxAXKEA

IN—=74—T
R ERD &
KO E®RIED LI
WeAahELE!

From 1- February to 15 March 2020

2,168,000 JPY (from 290 people) was Thank

collected. Also received support from you |
local businesses.

Collaboration with
Students

STTRMEE, = \‘rf&“ﬂ

Source: 15-February, 2022, Akita Kai Shimpo

v" Practical studies with actual & onsite experience
v"  Education for sustainable development (ESD)
; Diversity, Mutuality, Finiteness, Fairness,
Collaboration, Responsibility
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Image against sewage resources

Bad smell Dirty

Danger

Benefit

Circulating use of local resources
Reducing environmental impact
Features (ethical consumption)

Acknowledgment

® Akita City Water and Sewerage Bureau

® Akita Prefecture Construction Bureau
Sewerage Management Division

® Akita Research Institute for Food and Brewing

® Agricultural cooperative corporation
Murakoshi Nosan

® Nissui Con Co., Ltd.
@ Nippon Denki Kogyo Co., Ltd.
@® Yuai Building Service Co., Ltd.

Part of the content of this presentation was
supported by a Sumitomo Foundation
Environmental Grant.

Thank you for your attention
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5) B LELEEBG FKBREHEAEGHLELAFTHKOEENE - HEORYMODEE L REMDRET— (Advanced treatment of domestic wastewater using a

combination of Johkasou and simple BGF - Examination of production and safety of vegetables and fruits -)

Advanced treatment of domestic wastewater
using a combination of Johkasou and simple BGF ditch
- Examination of production and safety
of vegetables and fruits -

Dr. Yasuo Ozaki
Professor Emeritus, Akita Prefectural University

al

Picture. 1

2. The prototype of BGF ditch and its feature

W;59cm,L;5.46m,H;31.5cm

@Feature: The inflowing effluent from a Johkasou
flows down through the pumice stone and flows from

k = o the outlet through the PVC pipe into the biotope pond.
Prototype simple BGF ditch Therefore, effluent does not rise to the surface layer of

(DPrototype simple BGF ditch: Create a ditch the ditch.
using waterproof plywood and rubber sheet.
Filled with pumice to a height of 28 cm. Picture.3

Picture.2

[
Water
Outlet

@ Effluent inlet; The waterway was filled
with pumice to a height of 28 cm. (upper

@water outlet: The water depth was set to 17cm.
part; Particle size 2~~6m, bottom part;

Runoff water passes through PVC pipes and flows into

Particle size 6~~11mm) the biotope pond.

1. Purpose of the Research

The presenters developed a BGF ditch (Biogeofilter ditch) that combines useful
plants and natural mineral filter media in order to recycle fertilizer components
in Johkasou effluent. We have conducted research on combination of useful

plants etc., to obtain stable treated domestic wastewater quality throughout the
year.

After retiring, | installed a simple BGF ditch at my home in Tsukuba City in
November 2016 using materials that could be purchased at DIY store in order to
spread the utilization of BGF ditch, and conducting advanced treatment tests for
Johkasou effluent using vegetables, fruits, flowers, etc. We are considering for
vegetables and fruits that are suitable for this system, and considering annual
cultivation management methods.23)

linvestigated the results of surveys of 2018 and 2023, the safety of harvested
vegetables and fruits by referring to the International Organization for
Standardization's Guidelines for Irrigation Use of Treated Wastewater®' (ISO
Guidelines). In this presentation, | will report the summary of the results.

3. Method of the research

3¢ Advanced treatment type Johkasou
. (CENeco-5 type) installed in October 2016.
Ditch B

_ i?--“f'ff-—b B4 | B3 O B2 | B d‘

e
Sg :
Q8
SEN . i L]
R Ditch A H Control panel
i : Johkasou
i iOutlet 1 . ;i :
o L ae iAo a2 1Al [l
: L 3 ! = 2
Flow " johkasou
meter ! Effluent
istorage tank
- Disinfection tank (5701)
. Drainage

channel
Figure. 1 An advanced treatment system for domestic wastewater that combines

a Johkasou, a simple BGF ditch, and a biotope pond.

Simple BGF ditch: W;59¢cm, L; 5.46 m, H; 31.5cm, waterdepth 17 cm,
capacity of retention water: approx. 302 L

Pumice filling height : 28 cm. Fill 450 L of small grains (2 to 6 mm) on top of
450 L of medium grains (6 to 11 mm).

Biotope pond water capacity: approx. 570 L, water area: approx. 2.5 m?
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O Operation and Maintenance of Johkasou and simple BGF ditch

A fixed amount of Johkasou effluent (see Table 1) is supplied to two lines of simple BGF
ditch by a submersible pump every day under timer control (e.g., supplied for 10 minutes,
stopped for 50 minutes).

Table. 1 Johkasou operation management method in 2018 and average supply
amount of Johkasou effluent (L/day)

Ditch A Ditch B
survey period (Flowers/ (vegetables/ Johkasou operation management method
Conifer) fruits)
9 April to 17 April 161 160 5-June: Reduce circulating water volume (6.5052.5Q))
18 April to 17 July 258 268 %gré%lgnCOntlnuous aeration = changed to intermittent
18 July to 27 )38 343 12-September: Intermittent aeration - return to
September continuous aeration
28 September to 2-Octoher: Increase circulating water volume (2.52
18 March . 238 —6.50])

survey period : 9-April,

O Water sampling and Analyzing

2018 to 18-March, 2019,

Q: Inlet water of Johkasou (L/day)

Water sampling was conducted at six points: the treated water storage tank, the midpoint
and outlet of both A&B ditches, and biotope pond (2.

* Sampling was conducted 2-3 times a month. Analysis items include COD, SS, nitrogen, and
phosphorus. Water sampling will be postponed if rainfall exceeds 10 mm in the three days
before water sampling.

4. Research Results in FY 2018

O Growth status and harvested melons on July 9th

Ditch A

Leaf lettuce, Tomato

(section B3)

Asparagus bean, Water
convolvulus (Section B3 and B4)

Ditch B ( vegetable)

Watercomvolviluz( Wsparagus bean (5 plants Leaf lettuce Passion fruit (2 plants)
Outlet plants) Inlet

Molokheiya (4 plants) Basil (3plants) "
— Taro Leaf lettuce Tomato (1 plant) Basil (5 plants) "R

Water convolvulus (4 Melon (2 plants)

plarits) Tomato (3 plants) Tomato (3 plants) Ediblesthiysanthomm
B4 B3 B2 B1
Ditch A (Flowers/Conifer)
Outlet Zinnia (2 plants) Torenia (1 plant) Petunia (4 plant) Zinnia (2 plants) it
nle

Sunpatience (1 plant) Gazania (2 plants) Kochia (3 plants) Lobelia (4 plants) |

Dwarf sunflower (6 :
plants) Bidens (1 plant)

A4 A3 A2 Al

Bidens (1 plant) Marigold (6 plants)

Figure.2 An example of planting vegetables and flowers in Ditch A and B
(mid-June to September 2018)
Conifer planting location : Al; Red star, A2; Gold crest, A3,A4; Elegante sima

% After harvesting the vegetablesand flowersplanted in each plot, the
next vegetables and flowers were immediately transplanted.

O Growth status and harvested
passion fruit on September 12th

Water convolvulus, Taro,
Asparagus bean (section B3, B4)

Passion fruit and Basil (Section B1)
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O Growth status as of January 17,
2019 and harvested bok choy and
iy sunny lettuce

Broccoli, strawberry
(Section B1)

T
Ditch A

%

Garland chrysanthemum, Bok choy,
Sunny lettuce (section B2, B3)

y ‘1¥
N

A ¥ A
O ARLAY

(3. % e X

Water dropwort, Snap pea

¥ ‘(_"f_iti"" B4) S8 Sunny lettuce Sunny lettuce (section B3)
10 - —o— Inlet T-N -O- Qutlet T-N —@— T-N Load _ 30
25 —4 25 —
i :
20 | -+ 2.0 %
=
= -
lén FLIN S 418 M
- o
Z 10 [ 110 E
" z
5 A e, - o5 E
< oo
§ ; i i i s s : ; i i i i
April May June July August September October November December lJanuary February March April
30 - S 30
238L/d
25 4 2581/day Ditch A BEEEEA
[}
:T': 20 | l 120 2
8 £
E o
=~ 15 L 4 15
z et
]
= 10 | {10 8
=
5 L ¥ {os F
¥
§ ; i ‘ ‘ ; : i j i j i i
April May June uly August September October November December January February  March April
Figure3. Changes in nitrogen removal function of Ditch B and Ditch A
(April 2018 to March 2019)

17-January, 2019 ( view from
the back side of the Ditch)

Table. 2 Nitrogen removal results of simple BGF Ditch (April 9, 2018 to March 18, 2019)

AverageT-N

Average nitrogen

March to 18-March

} . B AverageT-N T
oitch | surveyperiod |{oudTEHI S | pmcanteaions! logoraeratons,| “omesizte | raotd
Sering(>Aprilto | (.73 9.9 6.0 0.28 38.4
EX e 0.99 11.6 6.1 0.47 47.5
— T D e 220 96 131 55.7
e Y tombarto13 | 0.66 8.9 3.2 042 | 636
November)
Novemberiois | 0.58 7.9 5.4 0.19 | 32.8
Fehrus_)rv)
Eamvspring(e- 0,69 9.1 5.3 029 | 420
PR el 0.71 9.9 6.6 0.24 33.8
e e 095 11.6 6.5 0.42 44.2
S e 22.0 121 0.73 448
g T 8.9 5.5 0.24 | 36.9
(BitchA) | Sy ? - : : .
Novememio1s- | 0.58 7.9 6.6 010 | 17.2
February)
Early spring (6~ 0.68 9.1 6.8 0.17 25.0

Water sampling and analysis were conducted 2 to 3 times a month, 28 samplesin total.
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Table. 3 Average concentration and removal ratio of COD, SS, nitrogen,
phosphorus, etc. in inlet and outlet water during the survey period

Outlet water (mg/L)

Inlet water
ltems {ichkasou Vegeta.bles/ Flow.ers/
effluent,mg/L) F.rmts Conifer
(Ditch B) (Ditch A)
CODwn 10.2 6.3 (38.2) 59 (42.2)
SS 0.5 0.0 (100) 0.0 (100)
T-N 11.7 6.0 (48.7) 7.5 (35.9)
NOs-N 10.3 5.5 (46.6) 6.9 (33.0
T-P 4.8 3.7 (22.9) 3.9 (18.8)
POs-P 4.8 3.7 (22.9) 3.9 (18.8)
K 13.9 10.1 (27.3) 122 (12:2)
Ca 12.3 11.0 (10.6) 11.7 (4.9)
Mg 6.3 5.8 (7.9) 61 (3.2)

® Survey period: April 9, 2018 to March 18, 2019, average value of 28 samples in total
® ( )isthe annualaverage removal ratio

O Growth status on July 25th and harvested
Molokheiya, Asparagus bean, and tomatoes

= E L

o

!

s

Molokheiya : 181 g
Asparagus bean :625g

3 Backward of Ditch B
{Water convolvulus ) (Asparagus bean)

Backward of Ditch A

Tomato (A1:3150g, B1:580¢g)

5. Research Results in FY 2023
jf O Growth status and harvested sunny

~ /|

lettuce on June 5th

L i e

2 ¥
= e Y

Tomato and Passion fruit
(section A1)

Calla and Manchurian wild rice
(biotope pond)

The grass is taller towards the
forward of the ditch.

Kidney bean and sunny lettuce Harvested sunny lettuce
Corn (section A2 & A3) (section B3) (234 g, section B3)

6. Safety consideration based on ISO guidelines

Table 4. Water quality of treated wastewater and crops that can be used as
irrigation water (ISO guidelines)

calegany BOD 55 fecal coliform bacteria
(Quality of effluent) (mg/L) (mg/L) (N/100mlL) available crops
Ave. | Max. Ave. Max. 95%ile. Max.
| =
=5 ‘ 10 =L ih 10 S T 100 vagetables consumed raw

detection limit

A
(Very high quality)
B

= = =
{High quality) =10 20 =10 25 =200 1,000 | processedfood crops
G

= = = "
(Good quality) =20 ‘ 35 =30 50 = 1000 10,000 |non-food crops

D
(Medium quality)

Excerpt from I1SO 16075-2, Table 1 (2020)

=60 100 =90 140

industrial and seeded crops

Table 5. Water quality classification of treated wastewater and number of barrier
points required for irrigation of each crop

Category of treated wastewater
B C D

Crop type

A
Vegetables consumed raw 0 1 3 Prohibit to use
Processing crops, pasture 0 0 2 Prohibit to use
fruit trees, garden crops 0 0 1 3
seeded crops, feed crops 0 0 0 il

Excerpt from 1SO 16075-2, Table 3 (2020)
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Table 6. Barriers that help improve safety and their scores (example)

Type of barriers Number of barriers
(1) Drip irrigation using a protective sheet to prevent irrigation water 1
from adheringto crops
(2) Cleaning crops with potable water before sale 1
(3) Irrigation cessation or interruption before harvest 1to2
(4) Underground drip irrigation at a depth where irrigation water does 3
not rise to the ground surface due to capillaryaction

Excerpt from 1SO 16075-2, Table 2 (2020)

In the BGF Ditch, pumice is filled to a height of 28 cm and the water level is maintained at
17 cm, so the effluent from the Johkasou (inlet water) does not rise to the surface of the
pumice. For this reason, BGF Ditches are considered to correspond to the 3 points of the
barrier similar to underground drip irrigation in the ISO guidelines. Therefore, it is
suggested that even vegetables produced in the BGF Ditch into which Category C treated
wastewater flows can be used for raw consumption.

At my house, an advanced treatment type Johkasou has been installed so that keeps the
BDD and SS concentrations of effluent below than 10 mg/L (performance evaluation
value). For this reason, it is thought that effluent with a quality close to Category B is
being supplied to the simple BGF Ditch, which is presumed to bring safer.

In addition, in order to safely eat the vegetables and fruits we harvest, our family is
reviewing our lifestyle, including refraining from using chemical substancesthat may have
a negative impact on the environment.? For this reason, food poisoning caused by
harvested raw vegetables such as sunny lettuce, tomatoes, and strawberries has never
occurred.
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Thank you for
your attention !

passion fruit strawberry

! Animals and plants that live in the biotope pond
(August 24, 2017)

|
Japanese killfish, Tadpole

7. Summary

By supplying Johkasou effluent to the simple BGF Ditch, it was able to
produce a wide variety of vegetables and fruits, including sunny lettuce,
tomatoes, Asparagus bean , passion fruit, and strawberries.

The nitrogen removal rate from Ditch B (Vegetables/Fruits) during the
summer when biomass is actively growingwas 1.31 g/mZ/day,
approximately 1.8 times higherthan that of Ditch A (flower/ conifer).

According to the ISO guidelines, it was suggested that raw vegetables and
fruits such as sunny lettuce, tomatoes, and strawberries produced using
simple BGF Ditch can be safely consumed.

This purification system is an energy-saving and resource-recycling
purification system for domestic wastewater that complies with the SDGs,
so we would like you to plant crops that suit the characteristics of each
region and use it to conserve the water environment and resource
recycling.

In order to safely eat harvested vegetables and fruits, it is important to
review our lifestyles, such as refraining from using chemical substances
that may have a negative impact on the environment.

N e Potamogeton mal ,
g Myriophyllum spicatum

4 American bullfrog, black-
e spotted pond frog

g

Cybister japonicus | - _ dragonfly larva
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O Growth status and harvested corn on

July 9, 2023

=

Ditch A (Tomato, Passion @& Ditch B (Tomato, Passion
fruit, etc.) fruit, etc.)

Transpl

\

Corn (A2:1,500g, A3:

anted Asp

aragus bean

T (section A2 & A3)

Ll

1,170g)

Examples of vegetables and fruits harvested using a simple

BGF Di

a'; e

Sunny lettuce (20-May)

tch (FY 2021, Tsukuba City, Ibaraki Prefecture)

Kidney bean (19-June)

Leaf lettuce (18-May)

Tomato and Asparagus
bean (24-July)

Garland
chrysanthemum(18-May)

Passion frujt

(18-Augus
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6) FEiERDL#HA (Mechanisms of Johkasou Act)

LOLBLEEO

Mechanisms of Johkasou Act

28" November, 2023

Mr. Ryoma SATO
Section Chief, Office for Promotion of Johkasou

Office for Promotion of Johkasou

Waste Management Division

A Environmental Regeneration and Material Cycles Bureau
B Ministry of the Environment

e SO — Government of JAPAN

Government of Japan
= https://www.env.go.jp/recycle/jokaso/
1. General Information of Johkasou in Japan

B Sewage System : managed by the Ministry of Land, Infrastructure, Transport and Tourism

B Collective Rural Wastewater Facilities : managed by the Ministry of Agriculture, Forestry and
Fisheries

B Johkasou: managed by the Ministry of the Environment

TABLE OF CONTENT

Chapter 1: General Information of Johkasou in Japan

Chapter 2: Legal Framework of Johkasou in Japan

1. General Information of Johkasou in Japan

B Current situation of population served for treating domestic wastewater by different wastewater
treatment facilities in Japan

Municipal sewage systems 101,280 (81.0° 101.181 (80.6%
Collective rural wastewater facilities, o
including Facilities for fishing villages, Facilities for forestry 3.018 (2.4% 3.103 (2.4%
vilages, Simple wastewater facilities
Johkasou 11,784 (9.4% 11,758 (9.4%
Municipal Johkasou Instaliation Program 825 831
ion and Program 6,229 6,203
Other Johkasou 4,730 4,725
Community plants, etc. 160 (0-1% 171 (0.1%
Total population served 116,242 116,213
Percentage of population served 92.9% 92.6%
Total population 125,065 125,540
Total population not served 8,823 9,327
Un-installed rate 71% 7.4%




1. General Information of Johkasou in Japan

1. General Information of Johkasou in Japan

B “Johkasou” is categorized as decentralized wastewater treatment system for domestic wastewater discharged
by household, building and so-on.“

B Johkasou have a combined purification structure capable of treating both night soil (black water) and
miscellaneous wastewater (gray water)

B Johkasou attains high and stable performance as same as that of sewage treatment plant and it has been
installed totally more than 3.9 million unit in Japan.

B Domestic wastewater = Black water (Night soil) + Gray water(kitchen drainage, bath drainage etc.)

/ impact with Q
Current low

BIP.
Public
watenway
O TRE
with 8 times 5

o Current Johkasouin Japan

Both Black water & Gray water are treated. O

[ Industrial wastewater, Domestic wastewater ‘

x Old type Johkasou in Japan

i [ Sewage treatment, Decentralized treatment J OnIy_BIack.\{vater is treated and have low =& L E%Z?FQZ@
omestie. treating ability a@}
5 = Heavy impact with 8 times pollutant load - .
Clean { Septic tank, wetland, DEWATS, etc., Johkasou J :
purified ‘

water | BOD removal, Nitrogen and/or Phosphorous removal‘

In Japan, old type Johkasou are treated
as untreated domestic wastewater.

Johkasou

Usually installed underground

Typical layout of small scale Johkasou setup for household s | Discharge of untreated wastewater

911

1. General Information of Johkasou in Japan

B Configuration of old & currenttype Johkasou

» Though new installation of old type Johkasou was prohibited in 2000, still approx. 3.6 million sets of old
type Johkasou are used in Japan.
» Itis necessary to promote the conversation to the current type of Johkasou.

Total numbers of
Johkasou
installed

7527615

New installation of old typs
Johkasou was prohibited
except in special cases

10,000,000 National subsidy

program for Current
type Johkasou
established (for

9,000,000

g
s
8

Johkasou Act lifonnonng

Old Type Johkasou
3,569,862
(47.4% of total)

M ITH AT

g
g

6,000,000

5,000,000

Il cidtype
| Currenttype

! 4,000,000 Current Type

Johkasou
3,957,753
(52.6% of total)

3,000,000

2,000,000

1,000,000 |

Number of Johkasou installed(person)

H HENNEEH
A A A A A A A A
1985 1990 1995 2000 2005 2010 2015 2020 (year)

1. General Information of Johkasou in Japan

B Comparison chart of Sewage, Johkasou and Septic tank

e SomagesTP) | Johiasou | Septictank |

Category Centralized Decentralized
Capacity(m3/day) Large Small to middle Small
Application City covering with pipeline For household, building, housing complex, community,
network hospital, school, public toilet, etc.
Target Black water(Toilet) & Gray water Black water
Method Aerobic (plus Anaerobic) Anaerobic only
Treated water -Good - Poor, BOD =100mg/L
quality - BOD <20mg/L - Nitrogen and Phosphorous
- Nitrogen & Phosphorous can be removed can'tbe removed
Discharge Clean discharge is discarded directly to the river, lake, - Dirty discharge is penetrated
seaand so-on. into ground
- Gray water is discarded
withouttreatment
Main body Civil structure constructed FRP manufacturedin Civil structure constructed at
at site factory site
Maintenance works  Checking and adjustment, desludging, inspection, Desludgingonly
changing spare parts (every 3to 5 years)
Total periodfor  Long for planning, financing,
operation start construction Short

Johkasou can be recognized as a “prefabricated small scale sewage treatment plant” in m

nent
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1. General Information of Johkasou in Japan 1. General Information of Johkasou in Japan

. B |nstallation records in Overseas (Total) As of the end of December 2022 (Total) by Johkasou System Association
d) Rapid development area

United Kingdom £>$ 57units 1 india ©s 123units, #M/L 379units |
[[Pakistan s aunits @ M/L 1units |— Nepal ©5 Lunit, #M/Ldunits |

Russia 'S Zunits [ vietnam ©s s3ounits, #M/L 530units |

m Application of Johkasou for domestic wastewater management

T T
a) Rural, agricultural area b) Closed waterarea ) City Germany O'S 370units Bangladesh S 22units, @ M/L 2dunits | | Usa S 6,551units, ®#M/L 19units |
Geographical isolated area R k= Greece S 10units Myanmar<>$ 756units, $M/L 274units | P—— S— Small size 48,325units
T e 5 | 2| & (Ex. Huge apartment project) [ Hungary OS Bunits s Thai #M/L 4units M/L  size 1,856units
gt SRS R [sewage = Romania <'s 209units |[)f | R s 1unit
= clelele

China <>30,314units, ¢ M/L 18units | Ve

7y + 4 Ital s 11unit: i

\ ,I o ‘ oo EE| e) Emergency hygiene improvement i il . . || €] ] costaRica Os 2units
. Y 7= Lans <>S 2units, #M/L dunits

For household and community &

3 Alpert
For important point source igeria

Total 50,181units

i H — - Total 51 countries
For hausghald and cemiminy (Ex., Hospital, Public Tailet, Apartment) (Ex. Poverty houses where frequent water- SM/L Bunits $ Jerean D8 Tupi; ’M’l dunit ’—p— Puroma $ 7L Suri
<urround closed water area (In advance before Installing sewage system) born diseases are infected) Lybia " o [{ d=—F = e r—
(Ex., Taung Tha Man Lake) SM/L 3units B 5 A Ph"'PP'"“?:A;L“;"'*; ""’":I;uun“ =
N units
Monumental Area Mali &S 1unit 2\ R 5 ——— [ Srilanka<)S 370units - —
(Ex. For natural reserve, world heritage, etc.) Nigesia S 26urits £] ¥ ‘ — - @M/L 178units =3 /‘ B Trend by years (Total) \
m Example of Johkasou |nsta|!at overseas ot O A arab O 3units ] ——{ Palau S 17units, @ M/L units i}
- - Saudi Arabia <>S 6units —{ Malaysia S lunit Papua g Around [
South Africa S d5units @ M/L 1unit _}_| me— T 2:,’:;.:“,' £ e
R s S ] = . uni E s
Wossmbis:d s 2unit L—'—n—IPaImm:OS bl [ indonesia &S _200units, #M/L 3a1units ™ n3years
i it |- Syri M/L Lunit | ] =
. o Tanzania @M/L Lunit M Australia OS 7,832units, @#M/L 39units | £
Restaurant Toiletin factory Canteen & toilet Employee dormitory Kenya 2;/157:;::‘5 [lraa _@M/L 2unit I_K - ‘ =5 — e L
; o uwat = o
(China: 10md) (Vietnam: 5m¥d) (Myanmar: 30m?/d) (Saudi Arabia: 530m?/d) i, G | i 005 =i ey g oo e e TV FVTT
: auritivs unt ={ Jordan s eunits &S : Smal-scae { 5 PE~50PE) /
At the end of 2022, totally over 50,000 sets of Johkasou are installed overseas p @M/ : Modium/L ars-scale (51 PE~ ) " b

2. Legal Framework of Johkasou in Japan 2. Legal Framework of Johkasou in Japan

B Overall concept of water environmentimprovement

. H History of JohkasouAct
National Government
( m Establishment of Environmental Quality Standards ‘ - Vision Year Item
g of Pollution [Basic Environment Law] - Law & Regulations 1960 to With increasing population of flush toilet, rapid installation of Tandoku (old type) Johkasou to treat black
2 e - Technical Standards around 1980 | water only
* Establishment of Wastewater Standards - National Subsidies 1983 Johkasou Act enacted (legislation introduced by a Diet member, came into force in 1985)
[Water Pollution Prevention Act] L
Nationwide uniform standards 2000 Amendment: New installation of Tandoku-shori (old type) Johkasou was prohibited
Y T e e e e . Sharing Responsibility 2005 Amendment: Stricter water quality management systems introduced
—— -Regulations on business operators 2019 Amendment:
V\?aslifev[\::ter [V\[’\fl?; Pt;!'”‘it’" Prevention QCﬂ —" il IocaG e et R » Strengthening the authority of prefectural governors for conversion from Tandoku
4 e an o anL L0, 800 FeSOINICo Johkasou (old type) to Gappei Johkasou (current type)
easures wastewater, on-site inspection - Treatment Master plan aals 3 : : f
— Penalties, improvement orders and other and its implementation > Clarification for proceeding Johkasou installation as a public works
\ administrative guidances y - Ordiniancs » Others
@ . - Construction, Operation
* Investments, human resource developments, etc. and Management of
for pollution prevention J sewerage facilities u Purpose of JohkasouAct
- Advice and guidance on ¥" Promotion of domestic wastewater ( both black and gray water ) treatment by Johkasou for conservation of
- Domestic - Sewerage System Establishment [Sewerage Law] Jol'!kasou operation and water quality in public water area
W;::::«::r - Installation of Johkasou [Johkasou Act] etc. 9 maintenance y. v Preservation of the living environment

¥ Improvement of public health

12
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2. Legal Framework of Johkasou in Japan

B Structure of Johkasou Act

1) Johkasou’s manufacture and sales
2) Johkasou’s notification of installation

4) Johkasou’s report of start date to use
5) Johkasou’s operation

8) Johkasou’s desludge (Cleaning)
9) Johkasou’s periodical check
@ Penalties for violating the Johkasou Act

3) Johkasou’s installation and certification system of installation engineer

6) Johkasou’s water quality inspection after installation
7) Johkasou’s maintenance and certification system of maintenance engineer

B

4

2. Legal Framework of Johkasou in Japan

B Approval process for types of Johkasou (JohkasouAct, Article13)

® Parties intending to manufacture Johkasou in production plants shall obtain approval from the Ministry of Land, Infrastructure,

Transport and Tourism (MLIT) for the type of Johkasou to be manufactured (does apply to test manufacturing)

® This process is suitable to Performance Evaluation System

Approval by the Model
Performance R
: |:> Minister of Land, |:I'> Approval by
Evaluation Test Infrastructure, Transport

Johkasou Act

and Tourism

‘ Sample of Performance Evaluation Type Johkasou ‘

E> Put into
Market

v" Johkasou's
Performance
Evaluation System

Detail of Johkasou's
Performance
Evaluation System

hitps Jwww. b or,

2. Legal Framework of Johkasou in Japan

B Qutline of each article from 1 (one) to 68 (sixty eight) and its jurisdiction in Johkasou Act

Ministry of the

General provisions (articles 1- 4):

Ministry of Land
Infrastructure

Environment Purpose/definitions
(MOE) Johkasou installation
(articles 5-7)

Transportation
and Tourism

™

operati 3

(arficles 8-12)

Approval for johkasou desludging vendors

v
(Articles on construction standards)

(MLIT)

(articles 35-41)

Approval for types of johkasou

(articles 13-20)
(Articles on tewater treatment and
desluglging)
(articles 21-34)
Johkasou operators Johkasou Installation Waorkers
(arficles 45-47) (articles 42-44)

Registration of and i ion vendors
(arficle 48)

I
I
I
I
I
|
I
1 Registration for johkasou construction vendors
I
1
I
I
I
I

Miscellaneous provisions
(articles 49-58)

Penalties
(articles 59-68)

2. Legal Framework of Johkasou in Japan

B Example of contents in Johkasou’s Performance Evaluation System

1) Performance Criteria

Applicant (Johkasou manufacture) chooses
the application value for test criteria in below

BOD [20, 15, 10, 5], T-N [20, 15, 10, 51, T-P[2,1,0.5,0.1 |
SS [20, 15, 10, 5], n-Hex [20, 10, 5, 3], COD [30, 15, 10]

3) Type of Performance Evaluation Test

Test Method Duration (weeks)

Short period constant
temperature

Breeding - over 16 wks
(13 & 20°C 8 wks respectively)

On-site test 1 Breeding + over 48 wks
On-site test 2
4) Other Test

Test Method

Breeding+ over 48 wks

Duration (weeks)

Maintenance evaluation
test

Sludge test

Breeding + over 12 wks

2) Inflow Pattern

Inflow ratio (96}

115 1 s muBsEAn

Times of Day
[z .Of Evaluation Points
unit
Water Quality/Sludge/
1or2 z
Maintenance
Overi Water QualltnyIudgel
Maintenance
Over 3 Water QualltnyIudgel
Maintenance
Mo .Of Evaluation Points
unit
Over 1 Ease of Maintenance
Over 1 Sludge

Note: In order to obtain approval, several tests are implemented in combination in the above tables.

16
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2. Legal Framework of Johkasou in Japan

B Johkasou Installation Procedure and related Article of Johkasou Act

[ Installation notification (Article 5) |

ﬂé --------------- (Certify uncler the Building Standards Act when necessary)

I- Johkasou contractor must registerwith the prefectural governor (Article 21)

l Construction (Article 6) + Johkasou contractor must dispatch the certified installation technician on

each office (Article 29)
[ CTTTRIPR (Can issue administrative recommendations when necessary)

‘ Post-installation legal inspections (Article 7) |

Discontinuance notification (Article 11-2)

2. Legal Framework of Johkasou in Japan

= Post-installation water quality inspection (Article 7)

Inspection category Inspection items.

- Installation status - Usage status
- = Operational status - Foulodors
Visualinspection
» Water flow « Use of disinfectant

- Mosquitoes, fiies, etc.

= Hydrogen ion concentration = Chlorine ion concentration

« Sludge settling ratio - Residual chlorine concentration

Water quality inspecton
- Transparency - Biochemical oxygen demand
- Dissolved oxygen

Documentinspection - Pre-usage maintenance inspeciion record

» Because essential johkasou functions cannotbe confirmed without actually using the equipment, inspections are carried out once
those functions are generally up and running. Inspections focus on whether the johkasou is performing the expected freatment
functons with the aim of rectifying any deficiencies as soon as possible.

2. Legal Framework of Johkasou in Japan

B JIS A3302-2000 Estimation of population for wastewater purifier of buildings

Exampl [ 1PE =200U/day, 40g BOD/day |
@ General household

[Equation] If total floor area A (m?) =130m?

, Johkasou capacity (P.E.) shall be 5 P.E.

® Hotel with a wedding hall

[Equation] Johkasou capacity (P.E.) = 0.15 x ( total floor area A (m2) )

@ [arge hospitals with commercial kitchens or laundry facilities and more than 300 beds
[Equation] Johkasou capacity (P.E.) = 11.43 x (number of beds B - 300) + 2,400

Large categories Detail categories Large categories Detail categories
(Equations) (Equations)

1. A place where people gather Theater, etc. (3) 7. Parking Highway rest area, etc. (7)
2. Residence Apartment, etc. (6) 8. School Library, etc. (3)

3. Hotel Motel, etc. (4) 9. Office Office with canteen, etc. (2)
4. Medical facility Clinic, etc. (5) 10. Work facility Laboratory, etc. (2)

5. Store Restaurant, etc. (6) 11.0thers Public toilet, etc. (6)

6. Amusement facilities

Disco, ete. (13)

Total 11 large categories, 57 equations

2. Legal Framework of Johkasou in Japan

B Inspections and Maintenance

—b 5 V' fj
o iy = i
[ -y ¥ ¥ { g
| ) B ’; . 2;,
= m— I
Johkasou Inspector Johkasou Operator Johkasou Desludging Technician Johkasou Inspector
LLegal inspection OperationMainierance Legal inspection
by Article 7 Desludging by Article 11
Purpose Purpose Purpose
Confirm if the construction/ Maintain a normal Recover normal treatment
installation and treatment. treatment performance performance normally
performance are good.
eoramani (o SRR e O D
~ visual inspection -~ sludge accumulation - remaving sl . on
» waler quality inspection » water quality + deansing the johkasou + waler quality inspection
» document inspection - mechanical apparatus + confirming if there are + document inspection
= replenish disinfectant faults or defects inside
the johkasou
.- Tlmlngoi ....... ot . i’requrn - anu-ncy .............. z r-qu ...............
Three to eight months after QOver three fimes a year, Once a year Once a year
ing operation depending on the size and
the treatment process:
Responsible organization I k le
Specified inspection agency, Johkasou maintenance Johkasou desludging Specified inspection agency,
which is a public service vendor, who is ficensed by vendor, who is registered which is a public service
corporation of the wefectuu.J the prefectural governor, by the mayor, corporation of the p'vfeﬁwe‘
J

MOE] “Night Soil Treatment and Decentralized Wastewater Treatment Systemin Japan”

18
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2. Legal Framework of Johkasou in Japan 2. Legal Framework of Johkasou in Japan

m  Johkasou corporate registration process National qualifications National johkasou qualifications
Registration [Certified Johkasou Installation Worker ] National
&— Person certified to Description Certifying agenc
supervise Johkasou construction quahﬁcatlon P fy gag y
Instructions, advice,
recommendations, etc
Johkasou Q2 muaT
construction o iy of ot i, st s T
company F®)
Certified Johkasou Person certified to supervise johkasou 4 mk}lm“m
Approval > Installation Worker  construction
Municipality | s— i3
Instructions, advice, Johkasou Desludging Technician
dations, etc
desludging
company
— Registration % : [g::gzzdc:';g:gstg“ Operator] Certified Johkasou  Person certified to carry out maintenance
or other S y supervise Johkasou maintenance inspections Operator inspections on johkasou
Instructions, advice, Johkasou Operator
recommendations, efc
’ Johkasou &

& Ministry of the Environment

maintenance mmE  Goverument of Japan

inspection company

2

2. Legal Framework of Johkasou in Japan

B For Johkasou Technicians by Japan Education Center of Environmental Sanitation (JECES)

® Johkasou technicians should acquire extensive knowledge on not only wastewater treatment/johkasou,
but also water environment conservation and public health.

® Curriculums for johkasou operator and johkasou installation worker are as shown below. )

Johkasou Operator Johkasou Installation Worker
by Article 45 by Article 42

® Fundamental of johkasou 8 H e Fundamental ofjohkasou 8H
® Laws and regulations related with johkasou 4 H e Laws and regulations related with johkasou 3H
® Structure and function of johkasou 22 H e Structure and function of johkasou 15H
® |Introduction to installation of johkasou 4H e M nent of johkasou ir i 8H
® Operation and maintenance of johkasou 30 H @ Introductionto O&M and desludging of johkasou 3H
® Water quality management of johkasou 10 H
® |Introduction to desludging of johkasou 2H Total 37 Hours
Total 80 Hours {5 Bays)
(HAeETE) +Test 2Hours
+Test 2 Hours

— FEEEEERE
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DAY KRTIUoHFTMZEFTIHEEFKEBIZHMNDEBFEDEN (Onsite Wastewater Treatment and Recycling Regulations —2023 —Draft)

Towards Net Water Neutral Built Environment in Telangana

Onsite Wastewater Treatment and
Recycling Regulations — 2023 — Draft

V. Srinivas Chary, Director, ASCI & CEO, WASH Innovation Hub, India

Presentation at 11'" International Conference on Decentralized Wastewater
Treatment in Asia, Ministry of Environment, Government of Japan, 28" October,
2023

India Water Scenario- Increasing demand Vs decreasing availability

54,

DEMAND FOR
WATER IS
CLIMBING...

of India
Faces :
2010 High to
813
s Extremely
Figures are Standing Sub-committee of Ministry
f R  esi H 3aseling Water
ot bl i B0 ngh e
e
Water Stress ]
" |
Extreme stress on groundwater - Limited =;-£:&§E:§im§m

availability of alternate sources

By 2050, there will be an
80% increase in water

demand in cities.

ratio of withdrawals
to supply

Low (= 10%)

Lowto medium (10-20%)
= Medium to high (20-40%)
W High (40-80%)
W Baremely high { > 80%)

NOTE: Projections are based on @ business-as-usual scenario using $3P2 and RCPA.S.

For more: ow ly/RiWop \?’f WORLD RESOURCES INSTITUTE

Glabally, India is ranked as the 13th most water-stressed country.

Water Scenario — Urban India

= 21 cities will run out of
groundwater by 2030,
affecting around 100 million
people ( NITI Aayog)

= 40 per cent of India's
population will have no access
to drinking water by 2030.
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Urban Water Scenario - India

Increasing dependence on distant
sources of water

* Large cities are sourcing water
from distant surface water sources

* Very costly to transport water
over long distances

A transition from the linear model
to a circular one for efficient water
use and to minimise the losses.

= Circularity focuses on reducing
water use and consumption and
promotes Reuse, Recycling,
Restoration, and Recovery of water
resources.

= Telangana State (Youngest State in
India) introduced circularity in
wastewater to reduce water stress
and improve environmental quality

= Hyderabad, the state capital, pilot

Climate Change will compound the water stress

T % N * Cities can be significantly impacted by
A T e climate change — hence, adapting to
%A / *,;a R P climate change and building resilient
Sl % W communities to withstand its impacts -
‘ N:ﬁa?;;g;mam, - is the need of the hour.

Cities significantly contribute to
greenhouse gas emissions and can
help mitigate climate change.

Cities have to explore environmentally
sustainable and resilient solutions to
climate change.

Net Zero Water Definition

* Telangana State envisioned to
promote circularity in wastewater Rain  Reuse

ALTERNATIVE
» City level recycling and reuse
policy — 2023 (Draft)

* Buildi i icy — Altornative
Egllzdsfn?[;?;g recycling policy N

+

» Towards net zero water built b\ Rm:;: y
environment

e \
y Wator U
RETURNED il

* Inspired by the Jhokasou Act of
Japan

Reusing Waste Water to Support Circular Economy
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Case 1 —Raheja Towers 12C,
Mindspace, Hyderabad

Category Commercial

Total area covered by the 5.5 lakh sq.feet

establishment

No. of Occupants Designed for 5000+ (3 shifts)
Currently 40% occupied

Year of establishment October 2022

STP Capacity 300KL

Fresh water consumption 60KLD
Supplied by HMWSSB @Rs.162 per
KL

Used water generated 150 KLD

Utilization capacity of the STP | 50%

Current status of STP Functional

STP technology Membrane Bioreactor (MBR)

Capital cost 1.2Cr

O&M cost 1.4 Lakh per month

Reclaimed water capacity 140KLD

Utilization of treated water Flushing, Chilling & gardening

Case 2 — World Trade Centre,
Bangalore

Category Commercial
Totalareacovered by the | Appox. 2 acres
establishment

No. of Occupants 50% (about 4000)

Year of establishment 2010

STP Capacity 600 KLD

Fresh water consumption 100KLD @ Rs. 85 per KL
Used water generated 250 KLD

Utilization capadity of the 250 KLD

STP

Current status of STP Functional

STP technology MBBR

Capital cost

O&M cost 2 lakhs

Reclaimed water capacity 85% (210KLD)
Utilization of treated water | Chilling, Flushing & Gardening

Demand

Flushing — 80 KLD
—_—
Landscaping — 40 KLD
—
Chilling— 20 KLD
—

Fresh water — 60 KLD

WATER BALANCE

Used water
150 KLD

—

10 KLD
evaporation losses

#

STP Capacity — 300 KLD

Utilization capacity —150 KLD

——
A
< <
140 KLD is reused
Demand
Flushing — 80 KLD
——
. Used water Excess water is sent
Landscaping - 10 KLD 250 KLD to in-house lake
Chilling - 120 KLD — )
——
STP Capacity — 600 KLD
Fresh water — 100 KLD Utilization capacity —250 KLD
——
A
< <

210KLD is reused




Vel

Preamble

¢ Hyderabad is among the most densely populated
cities in India. The core area is saturated, and the
growth is experienced in the peripheral areas.

* While the average population growth rate of GHMC
during 2001-2011 was around 27 %, the growth in
the peripheral areas is at a much higher rate of 63%.

* The city is growing outwards towards the outer ring
road (ORR) and beyond.

* The current population in 1650 sq.km area
comprising GHMC, areas till ORR and 1 km outside
ORR is estimated to be close to be ~1 crore.

Onsite Sewage Treatment Plants — Situation
Assessment

= Dysfunctional or sub-optimally functional Onsite Wastewater Treatment Systems (OWTS).

= Absence of a system to validate STP designs

= Absence of technology standardisation

= Lack of professional O&M arrangements, unskilled operators

= Lack of proper reporting and documentation

= Reuse standards for treated wastewater and biosolids — not notified

= Weak database

= Absence of a regulatory framework for effective designing, implementing, and monitoring of onsite

wastewater treatment systems

Preamble

Hyderabad city has an underground sewerage network
covering ~50% of GHMC (the core area having a coverage of
98% and the rest of the GHMC area having a coverage of
30%).

The area between GHMC and ORR does not have an organised
sewerage network; hence, all the households depend on onsite
sanitation systems (OSS), namely septic tanks or twin pit
toilets.

The high-rise residential buildings and commercial and
institutional establishments depend on decentralized onsite
private sewage treatment plants for the treatment and
disposal of waste.

The estimate indicates that over 1200 private STPs of different Legend Et)'{{'}:“ Scale: 1: 85,000
capacities are present in HUA. S s ouress HIVIWESB, 2018

Intent of the Regulation

* Promote water-neutral buildings

* Encourage circular economy in used water management

* Protect water bodies through effective wastewater
treatment

* Reduce water footprint

* Promote climate resilience

* Encourage innovative solutions and transformative
technologies
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Title, Objective and Applicability of the Coverage:

. 1. In the case of new construction for all buildings belonging to the following
RGgUIatlonS categories, shall mandatorily install an Onsite wastewater treatment system
(OWTS).
* Title: Onsite Wastewater (Used Water) Treatment (a) Residential buildings having 25 and above households or residential
and Recycling Regulations - 2023 buildings having 5000 Sq. m and above built-up area, whichever is
lower;
*Objective: To achieve net water-neutral buildings (b) Commercial buildings having 5000 Sq.m and above built-up area;
by promoting on-site wastewater treatment & (c) Educational establishments/Institutions having 5000 Sq.m and above
8 ; . . built-up area;
recyclmg and through effective monltormg‘ (d) Hostel establishment having 5000 Sq.m and above built-up area;
-App“cabi“ty; New and existing bui|dings within the (e) Healthcare facilities having 25 and above beds or having 5000 Sq.m
Outer Ring Road (ORR) area and above built-up area, whichever is less;

() All Gated communities and townships, irrespective of the area

Coverage Coverage

2. In the case of old/existing buildings for all buildings belonging to the

following categories, it is mandatory to install an Onsite Wastewater treatment 3. For all buildings not belonging to the above categories, all

system (OWTS) within a span of two years from the date these regulations come Wastewater outlets shall be connected to the municipal sewer

into effect system. Where no municipal sewer system exists within a distance of

(a) Residential buildings having 25 and above households or residential
buildings having 5000 Sq. m and above built-up area, whichever is lower;

(b) Commercial buildings having 5000 Sg.m and above built-up area;

(c) Educational establishments/Institutions having 5000 Sq.m and above
built-up area;

(d) Hostel establishment having 5000 Sq.m and above built-up area;

(e) Healthcare facilities having 25 and above beds or having 5000 Sq.m and
above built-up area, whichever is less;

(f) All Gated* communities and townships, irrespective of the area

50 m, either a well-designed OWTS or an onsite sanitation system
conforming to IS 2470 requirements shall be provided within the
plot area
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Extent of Recycling (from the date of notification of this
regulations) Monitoring

1. Recycling of treated water, complying with the standards notified, shall be mandatory for non-potable uses

such as gardening, lawn maintenance, flushing, floor cleaning etc. Monitoring shall span across the lifespan of the OWTS and can
2. Dual Plumbing System L. . .
a) Dual plumbing system for the recycling of treated water for non-potable use shall be mandatory for all new be divided into three categorles:
establishments/constructions where OWTS is mandatory. 1. Pre-establishment
b) Dual plumbing system for the recycling of treated water for non-potable use shall be installed/retrofitted . .
wherever viable in existing buildings where OWTS is mandatory. 2. Du"ng the establishment
c) For existing/legacy buildings where installation of a dual plumbing system is not viable, recycling of treated 3. Post-establishment
water shall be encouraged for other non-potable uses such as landscaping and floor cleaning and
construction activity in and outside the premises.
3. In cases where 100% recycling of treated wastewater is not possible within the premises, excess treated

wastewater shall be traded for non-potable uses as per the norms given by the competent authority.

Monitoring Monitoring

ENFORCEMENT BEFORE CONSENT FOR ESTABLISHMENT
a) Competent authority shall empanel third-party agencies (TPA) for design
validation and implementation.

DESIGN REQUIREMENTS:
1. OWTSs shall be designed using the Best Available Technologies and Transformative Technologies

s by the campetisnd sty b) Competent authority shall charge a licensing fee to third-party agencies.
2. OWTSs shall be located in such a way that all units of the OWTS are freely accessible for maintenance and Licenses shall be renewed every year.

inspection activities. ¢) Incorporating submission of plan detailing the location and design of OWTS
3. All buildings with installed OWTSs are required to have a separate electric sub-meter for the OWTS unit. and certificate of approval from competent authority into the building
4. All installed OWTSs are required to install sensor-based inflow and outflow meters for real-time license approval and certificate of establishment granting process.

monitoring

ENFORCEMENT BEFORE CONSENT FOR OPERATION
a) Competent Authority shall physically inspect the DSTP or on-site treatment
system for all buildings to ensure all requirements detailed in section 6 are
6. All buildings with installed OWTSs and a connection to a sewer line shall install a flowmeter on the pipe met before issuing an occupancy certificate or certificate for operation.
that lets Wastewater from the building into the main sewers at the sewer connection.

5. All installed OWTSs are required to install sensors at the outlet of the OWTS to monitor the following
parameters: pH, DO, TDS and Residual Chlorine.
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Monitoring Monitoring

ENFORCEMENT AFTER OPERATION STANDARDS
a) Competent authority shall empanel operation and maintenance agencies with credible a) Standards for release into the sewerage network, a surface water body or land.

competencies for undertaking O&M operations. m PErRIiEter Bmis

b) O&M agencies shall engage a reputed laboratory with appropriate accreditation, such as

NABL/ISO/DSIR. pH 6.5-8.5
¢) Competent authority shall charge a licensing fee to the O&M agencies. Licenses shall be Total Sushended < 20 mg/l
renewed every year. Solids (TSS)
d) Self-Monitoring cob <50 mg/l
a) O&M agency/personnel shall keep a log of daily monitoring data. BOD (5 day) < 10 mg/|
b) O&M agency/personnel shall get a detailed analysis of influent and effluent parameters Total Nitrogen <10 mg/l
according to CPHEEO guidelines done through the engaged laboratory. A z
: : . mmoniacal
c¢) O&M agency/personnel shall upload laboratory analysis and daily log to the online Riieasn <5 mg/l
monitoring platform (OMP) every 3 months. <100 MPN/100
e) Statutory monitoring: Competent authorities shall monitor the performance of all OWTSs 7. Faecal Coliform ml
through onsite inspection every year.
Source: NGT order 2019 (M.A. No. 1792/2018,M.A. No. 1793/2018,1.A. No. 150/2019 & .A. No. 151/2019)

Monitoring Monitoring
b) Standard for Recycling STANDARDS

Limits for Limits for other . . . .
ameter e e Lises c) Standards for Biosolids: Standards for USEPA Biosolids Class A
— — — Limits
: arameter
Total Suspended Solids < 20mg/l <10mg/l 20 mg/kgd
(TSS) g/kgdry —
weight Parameter
I coD < 50 mg/I <20mg/l NG 1 o/ kg dry weight <100 CFU/gm
- BOD (3 day) < 10 mg/l < 10mg/l 100 mg/kg dry Not Detected
weight (CFU/4gm)
_ Total Nitrogen < 10 mg/l < 10 mg/ 100\,;’;?9/:3 dry <100 MPN/gm
“ Ammoniacal Nitrogen < 5mg/l <5 mg/I 150 mg/kg dry <1,000 MPN/gm
Dissolved Phosphorus as P <1 mg/l <1 mg/l weight < 1 cell per 4
< 1 mg/kg dry weight grams of total dry
_ Faecal Coliform < 100 MPN/100 ml @ MF'lN/ 100 SR EET solids
m weight < 1 PFU per 4
_ Residual Chlorine 1 ppm 1 ppm S G R gramsszfli:;tal dry

200 mg/kg dry

Source: NGT order 2019 (M.A. No. 1792/2018, MA. No. 1793/2018, |.A. No. 150/2019 & I.A. No. 151/2019); Jordanian Standards (151767:2008), CPHEEO
d weight

manual Part A: Engineering Chapter 7: Recycling and Reuse of Sewage; WHO : Overview of grey Health consi ions (2006) Source: USEPA part 503 Biosolids Rule
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Incentives and penalties

Incentives:
a) Reducing the water footprint and recycling used water is a key incentive for the builder.
b) Further recycling treated wastewater will reduce freshwater usage, bringing savings to the owner as they would
move to a lower tariff slab
c) Competent authority shall issue a recognition system similar to the Energy Efficiency Star Rating System.
Penalties:
a) Penalty for failing to establish OWTSs:

a) If a residential establishment fails to install OWTS within the stipulated time, the competent authority shall
withdraw the establishment's free water ration, double the water tariff and charge a fine of Rs
1,00,000/month till the OWTS is installed.

b)  If establishments of other categories fail to install OWTS within the stipulated time, the competent authority
shall double their water tariff and charge a fine of Rs 2,00,000/month till the OWTS is installed.

b)  Penalty for failing to submit self-monitoring data or to meet effluent standards:

a) [f a residential establishment fails to submit self-monitoring data for three consecutive cycles or fails to meet
notified effluent standards during monitoring, the competent authority shall withdraw the establishment's
free water ration, double their water tariff and charge a fine of Rs 10,000/month till the compliance is
achieved.

b)  If establishments of other categories fail to submit self-monitoring data for three consecutive cycles or fail to
meet notified effluent standards during monitoring, the competent authority shall double their water tariff
and charge a fine of Rs 20000/month till the compliance is achieved.

Data Management

* Development of Online-Monitoring Platform (OMP),
including a dashboard for periodic monitoring and
reporting

* Continuous data exchange amongst different
competent authorities

Safety

Regulators: Roles and Responsibilities

Responsibilities

Provision of a ‘DANGER’ sign board near the OWTS.

Provision of “not fit for drinking” sign in both Telegu and English at the taps
where treated wastewater flows.

Maintaining a minimum of two sets of protective gear in working conditions at
all times.

Displaying the “Caution — Danger” sign whenever there is a maintenance
activity.

Ensuring maintenance personnel wear all protective equipment, including a
portable oxygen cylinder with a mask, during maintenance activities.

Ensuring at least two additional individuals are supervising the maintenance
activity from the outside at a distance from which they can immediately
evacuate the person inside if such a situation arises.

All desludging and maintenance operations shall strictly follow the Prohibition
of Employment as Manual Scavengers and their Rehabilitation Act, 2013

Shall ensure all requirements detailed in the regulation are met before issuing a building licence forbuildings within the ORR arca.
Shall communicate all relevant dat with HMWSSB

Shall ensure all requirements detailed in the regulation are met before issuing a building licence within their jurisdiction
Shall eommunicate all relevant data with HMWSSB

Shall empanel third party agencies for design validation and mplementation

Shall empanel third-party operation and maintenance agencies

Shall curate a list of the Best Available Technologies and approved Transformative Technologies for the design of OWTSs

Shall ensure all requirements detailed in the regulation are metbefore issuing a CFE and CFO for OWTSs m buildings with a built-up area of less than
20,000 sq. m within the ORR area

Shall perform a yearly physical statutory inspection of OWTSs for building with a built-up area of less than 20,000 sqm within the ORR area

Shall engage a third-party knowledge partrer {0 perform an audit of all OWTSs within the ORR area as and when needed

Shall develop a centralised Online Monitoring Platform (OMP)

Shal establish a separate cell at the HMWSSB office to monitor this activity

Shall ensure all operatars of OWTSs are uploading self monitoring data in a timely manner

Shall develop a virtual water trade framework

hall enforce penalties and incentives on OWTSs for buildings with buili-up areas less than 20,000 sqm within the ORR area

hall ensure all requirements detailed in the regulation are met before issuing a CHE and CFO for OWI'Ss for buildings with a built up area of more

S|
8|
than 20,000
o Shall perform a yearly physical statutory inspection of OWTSs for building with a built-up of more than 20,000 sq.m

 m as per ELA

Shall enforce penalties and incentives on OWTSs for buildings with built-up of more than 20,000 sqm
e Shall communicate all relevant data with HMWSSB
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HMWSSB: Responsibilities

e Shall empanel third-party agencies for design validation and implementation

e Shall empanel third-party operation and maintenance agencies

e Shall curate a list of the Best Available Technologies and approved Transformative Technologies for the design
of OWTSs

e Shall ensure all requirements detailed in the regulation are met before 1ssuing a CI'L and CFO for OWTSs in
buildings with a built-up area of less than 20,000 sq. m within the ORR area

e Shall perform a yearly physical statutory inspection of OWTSs for buildingwith a built-up area of less than
20,000 sq.m within the ORR arca

e Shall engage a third-party knowledge partner to perform an audit of all OWTSs within the ORR area as and

when needed

Shall develop a centralised Online Monitoring Platform (OMP)

Shal establish a separate cell at the TIMWSSB office to monitor this activity

Shall ensure all operators of OWTSs are uploading self-monitoring data in a timely manner

Shall develop a virtual water trade framework.

Shall enforce penalties and incentives on OWLSs for buildings with built-up areas less than 20,000 sq.m within

the ORR area

Monitoring flowchart: HMWSSB responsibility

* Empanclment of third-
party design validation
and implementation
agencies

Issuing licenses to the
third-party design
validationand
implementation agencies
and renewal of licenses

Before establishment

of an OWTS

Before the operation of

an OWTS

* Physical inspection by the
competent authority
before issuing occupancy
certificate or certificate
for ()PC(}lfi()ﬂ

* Empanelment of O&M
agencies

* Issuing licenses to O&M

agencies and renewal of
\_ licenses

* Regulating submission of
self-monitoring data by
OWTS operators
Statutory monitoring by
competent authority once
every year and as and
when needed in-between

.

During operation of an
OWTS
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7.1.4.

D—9 Y3y TREPRITOA-EREE

No. | EHRN% / Question A% / Answerer | [AIZEN% / Answer
1. | EI DL 5o | MRE-E A T 7 | bR DL — L KR OCYAEORRER N B UL T 2 0 O FEAHELE L T\ 5,
BEECIERTH0EN | VAL RIEA O REGUCT, ML - BRYIBREDIZO D=7V — o Diffw
D70 FRHE RO R @ 62 HIZ 1 EDHRORE
et b, 6 AU EOIBRHER X ATRETS RS, BAROBHICI > TEET DL D, N TlE~v=aT /1
How often should the | Mr. Rio Waza B> THEMLTWA,
Johkasou be cleaned? | Managing Director,
Daiki Axis India Based on the rules for Johkasou and our experience, we recommend the following two cleaning
PVT. LTD. and desludging methods.
(D To clean the bar screen to prevent blockage and remove foreign matter, if necessary.
@ To desludge once every 6 months
Although the design allows sludge to accumulate for more than six months, we propose manuals
and other documents to ensure that the process is carried out in accordance with Japanese
regulations even in the overseas countries.

2. | RIS AL | RS A X7 7 | BoKOH 7 6T HUT KA S OGEETIC bR E A FTEE e K 912, ¥ EEARIRICIN 2 TR TFICHBIT S
RTVWHI T HEEHT | X1 RIEEA BELZFELTWD, Bl LTMAIC, Hilinsiz B L72avn &S el T.o— iR BEaHE 2 1Rk
ERAY/AN FE BLOK G L., LA —VEEDTND, LU > THIK, K. ZOftE/KALO I 35 1) 2 Vb A DR E
Can Johkasou be used ZA[REIZ LTV D,
in flood-prone areas? Mr. Rio Waza

Managing Director, | In addition to the Johkasou itself, the weight of the foundation work is calculated so that it can be

Daiki Axis India installed not only in flood areas but also in areas with high groundwater levels. Our company has

PVT. LTD. created our own general instructions for construction that will prevent the Johkasou from
floating, and has established construction rules. This makes it possible to install septic tanks in
areas subject to flooding, heavy rain, and other high-water levels.

3. | BRI KUEMERVER | RRASHE A A T 7 | BRI S KURMROWHIRAN & 2 23, AE OIFETNEIE TR < e b 72, FEARRIITITZE 5 W\ o loHl
BT TOHRET 27 | VAL FIEA SR~ DIEZA TORBEITHELE L TR0,

g BK K SURDMEOHIE T3 E Tl <#PiciE T 5 Z LI L > TRIEMEAZE DD . & LT E - #
Can Johkasou HELLIZEBWT OB 2 % o 7 JH 0 IZEE L TRIEMZ SO 375, 20X )i, #elzo
function even in low Mr. Rio Waza bOEEFEFTLOTIIRLS, RERELZEETD, LWORBEREE ZTRET S, fle LT BLilo
temperature Managing Director, | 5 & HIZHHUMZ3E LT 5, KA RIS 2 ZTMILT 525, 2O bBAEMMNEB rTaE/2R X 512
environments? Daiki Axis India THRENTWS, BN CREOREEZFEITL TN,

PVT. LTD.

Although there are regions in Japan with low temperatures, we generally do not recommend
installing the Johkasou in such regions without any countermeasures, because microorganisms
will not be active.
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No. | EMHN% / Question [0 % / Answerer | [BI%AN% / Answer
In regions with low temperatures, heat retention can be improved by installing the Johkasou
underground rather than above ground, or by installing insulation material around the Johkasou
both above ground and underground. In this way, instead of changing the Johkasou itself, we are
proposing an alternative that involves changing the installation environment. For example, a
Johkasou has been installed at the 5th station of Mt. Fuji. Mt. Fuji is closed during the winter
and temperatures drop below freezing, but Johkasou is installed with measures to allow
microorganisms to remain active during this period. Similar projects are being carried out both
domestically and internationally.

4. | AL TV kEER | Sty A x7 7 | EAIZFIH L TV D, A > FTIREHEEZ O b OITITREEE R V3 7 LTMATIZZR VAN, Bl
YAV NNEE -} 1a VALV RIEN WCE-oTTHEE LY KEZXLVELS LW EOBEERSH S, 1,000 494 20 HFEEMHH LT\ 5,
D, TIVE BEEFID, FjfE BOK K LR O — AR T3 e < ZIRAABE L U CIREIIESREE I N O U A& 25 Z LIXARETH 5,

Is the calcium
hypochlorite you are Mr. Rio Waza We are using tablet type. In India, calcium hypochlorite is not necessary for Johkasou for
using granules? Or Managing Director, | disinfection, however at some sites there are requests from customers to improve water quality.
maybe a tablet? Daiki Axis India And, approximately 20 out of 1,000 cases of Johkasou use calcium hypochlorite. Calcium

PVT. LTD. hypochlorite is used as a tertiary treatment rather than a primary treatment in Johkasou.

5. | WEKAEREH X | M LESEFEFMY | EBRCHEM L2 TARLBKRDERL Y COREIL, BRENBLEL 15~20 mg/L, U BB EE 1~2
DHRIFAER T 255G | K& mg/L Th o, NT U ATRL EERDVIFFICEL D, BRBLVEERNF 7 HELTKIZAS
DEFRRELITE S 25 | HH FHF K TNERTLRDED, RIZEENDH ANV ENREL 18D, Thae ) ELar br—LLTH N
RN N EROTERNE D ITBKRZEH T2 &0 O ODBEIBHI ORI IRARA L M E7r D,
What happens to the Dr. Shuhei Masuda
nitrogen concentration | Associate The nitrogen and phosphorus concentrations of the treated water used in this experiment were
when treated water is | Professor, Civil approximately 15 to 20 mg/L for nitrogen and 1 to 2 mg/L for phosphorus. In terms of balance, it
used to grow rice for Engineering and has a very high amount of nitrogen. If there is a lot of nitrogen, it will be easier for the nitrogen to
sake production? Architecture, be uptake by rice as protein, so the protein content in the rice will increase.

Department of The basic point of technological development is to properly control and use treated water to
Creative Systems prevent the protein contents ratio of rice from rising too high.
Engineering,
National Institute
of Technology Akita
College
6. | WLBIKDOEFIH DES, M T¥EREGMY | ZRICERNEGE LICOOEHEML T\ 5, BIEERSEE D EHPNC KIGE ORIE 2 Ehi L T\ D08,

IR D DBLIE S D
JARN

e

I JE K

Dr. Shuhei Masuda
Associate
Professor, Civil

EARMCRIBHE IR S vz, DERNWEEZEZ TIN5,

Effluent is disinfected by chlorinated and then used for irrigation. Local governments and
businesses regularly carry out E. coli measurements, but E. coli is generally not detected, so I
don't think there is anything to worry about.
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No. | EMHN% / Question [0 % / Answerer | [BI%AN% / Answer
Engineering and
Architecture,
Department of
Creative Systems
Engineering,
National Institute
of Technology Akita
College
T | KD BERE D & | KEBESLRFPAEA | BURAEKDEFR, U o 2BRET L0, &8 - ) 2B ALK Z BEAKE LTHRT 25
PRET D0, Thed | & . BRI HAR S O TR S K > TRODIZRWEE X TWD, HReoir <IZKHE, M, S
BERKE LTHAT | Rl /K K ENRHIVIEEMKE LTOFIAZ, SDG s lZ#A LIZAEKOEIRAETH S DT, kD%
% DILATEED, BB S TIEREERFITEE 720, KFORERK E U CRIAT 2BICIX, @RICAEKEZ T2 &
Dr. Yasuo Ozaki HEROBESCKDOWER T2 ZETBENNH DD T, KOG~ = =2 7 VEESEITMG
Professor TAHVIENG S,
Emeritus, Akita GRAE, S B LB A O M T AURHEIE S AT DA A L2 2 B2 M, IBEER5R<ThH, &
Prgfectqral DI N r L FY =T RN TE TS, 7ed. BGF K (Biogeofilter ditch)it, LBk %
University BP3ere & OBBRETR & U CRIF L, EWARRE & KB L O WL Z 5 7o OITHFSE - B3 L 72 & IR
B OB AT L TH 5,)
I think that whether to remove nitrogen and phosphorus or to use effluent with containing
nitrogen and phosphorus as agricultural way directly, effluent from Johkasou should be decided
based on the land use to which the treated water is discharged. If there are rice paddies, fields,
orchards, etc. near by the discharge destination, using the effluent for agricultural purposes is an
effective way that complies with the SDGs, so please consider ways to use it that suit the local
circumstances. When using the effluent for irrigation of rice, it is necessary to refer to rice
cultivation manuals, etc., as excessive supply of effluent may cause the occurrence of pests and
diseases and deterioration of rice quality.
(I have installed an underground drip irrigation system using Johkasou effluent in my orchard,
and I have been able to harvest mandarin oranges, hassaku, and olives without using fertilizers.
The BGF waterway (Biogeofilter ditch) is a resource recycling purification system that was
researched and developed to achieve both crop production and water purification by using treated
water as gravel cultivation solution for vegetables and other crops.)
8. | WokAHimCHKE X | MASHE A XT Y | v AR DE A T D, BEOT AN EIEKOY R AR D, v AV X0 KALHE
O RITkTSGE, Bk | AL RIEA Tgole¥pt, WHE O~ AR—/V12 ENIZRKOKDBFTRAT D ATREMEDR & 5,
DEALFEICIAT DY | Fig B K It will depend on the type of manhole. There are regular manholes and water sealed manholes. If

ATNED DD

Mr. Rio Waza

the water level rises above the manhole, flood water may flow into the Johkasou using a normal
manhole.
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No. | EMHN% / Question [0 % / Answerer | [BI%AN% / Answer
Is there a risk that Managing Director,
flood water will enter | Daiki Axis India
the Johkasou if it PVT. LTD.
comes above the
ground or drain pipes?

9. | I would like to know MAEHLA AT 7 | UHFOREKEEEDODAT A F11I2BWT, §{bfio CAPEX i%., 1 v F TR BER O T /K ALFE fifi
about OPEX and VI EVANTIN % (STP) @ CAPEX &Ll LT, H&K 10~15%Em\W\ 2 & nbinsd, LixL. Total cost DFEILT T
CAPEX of water reuse | fujft A K TDT =T RA Y FTORENTVAD, TERLFTUEL TV D, THITAFZA R 10 m¥day,
from Johkasou. 50 m3/day. 100 m3/day (233 C & [REEDME 232 5 47

Mr. Rio Waza OPEX IZoWTlE, HEDOR b RERFETH S L Ebindh, BExo STP &g L, #kiEo
Managing Director, | Py L TREICHN T, HAMITHR  FIZngv, EAZFHE L THNOARMER SS9 6 T
DaikiAxis India | 4,7, = 0@ /)EBROEIZ L > T, FlziE, 50 md/day OEE, 972 STP  OPEX O J 23
PVT. LTD. Lo OPEX L W 14E T35 L2 330,000 L & —E< 72 5,
Slide 11 of my presentation shows that the CAPEX of Johkasou is up to 10-15% higher than that
of existing sewage treatment plants (STPs), which are popular in India. However, the difference
in total cost, indicated by the breakpoint in the graph, reversed in less than a year. Similar trends
were observed for treatment capacities of 10 m3/day, 50 m3/day, and 100 m3/day.
Regarding OPEX, this seems to be the biggest advantage of Johkasou compared to existing STPs,
pumps are basically not required in the treatment process inside the Johkasou. This is because
the water in the tank is circulated using gravity. Due to this difference in power consumption, for
example, at 50 m3/day, the OPEX of a typical STP will be approximately 330,000 rupees more
expensive per year than the OPEX of a Johkasou.
10. | BAREWNTREAEEERZE | =7 A— ME | BEARICH o7 K 512, BTEEERZEHTIR, 290008 § 2 081 TP L 7oK Z R L Tn

HELLSM T ALK 2 Fi|
LTV ZEHIZTTEL
e Fiz, BAMEERZE
PO F5| 2 s A
T HABEMEIEH D &R
bDH,

Do you know of any
other airports in
Japan that reuse
treated water other
than Kansai
International Airport?

Egn
ZE4 K K

Mr. Shigeyuki
Hikotani

General Manager,
Special Equipment
Department,
Kansai Airports

Do —J, AU SAE2NERE T 2 A 288 ClrX, S04 < EIRIC BIRENEE LT D FKLHEY
NHY ., TONBKEZEHRTHAHL WD,

WAEDNEE L CWRWLOERNOZEEEICB W T, BIGERENDAEKZMFE L T HVWEH LT
DV FHEBIND D,

HAMVERBIZOW T, 2 v o~ — ORI ENITAI G2 2 Ff> T2 ERBFR L T\ 5, LBk A
ZTOEERHRL TS EBbNDN, ZFOMPKDHRZ S SE, EAPICER S8 DA 21
HTENR, BAOMDZEHETHUHKOFHHORIZARETH L EEZTND,

As stated in the presentation, Kansai International Airport reuses the effluent at a treatment
plant operated by the airport. On the other hand, at Kobe Airport, which is also operated by our
company, there is a sewage treatment plant operated by the local government right next to the
airport, and that’s treated water is reused at the airport.
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No. | EMHN% / Question [0 % / Answerer | [BI%AN% / Answer
Also, do you think There are cases where other domestic airports, that are not operated by our company, to reuse the
there is a possibility effluent supplied by local governments.
that the example of Regarding overseas expansion, I understand that an airport in Myanmar had a treatment facility
Kansai International to reuse the effluent within the airport. It seems that the treated water is being discharged as is
Airport could be in many cases. However, if a system can be installed to separate the treated water according to
applied overseas? the uses and circulate within the building, it might be possible to reuse of the treated water even

at the overseas airports.
11. | 77 AFTMTBT D | AV FITEHERY | AL ETELO@ERER, 7 3n vy — BEFLFELAEVWELTEL, L Tartr¥x

IrYxl FOFETIZ
B 58, FricBEAE
DIEMIT D RO
R T 2,

What are the biggest
challenges on project
implementation in
Telangana, especially
related the existing
buildings?

(ASCI)
AV =T 7 A Fx
“‘U“‘ ‘75:7?&

Prof. Srinivas
Chary Vedala,
Chief Executive
Officer at WASH
Innovation Hub &
Professor,
Administrative
Staff College of
India (ASCI)

ZFLERRICBN T, 2FEMOBITHIRIAMLE Ll Lz, ZOORFIRIZBN T, BERREED D
STP OFHNIZ 2 FH O T A FFl=E T\ 5,

ETORYIT, BHEY, 32ROV EkSNE—EDIL SO EMZH 2 T\ D, (il 55
EHETEDILSOTHMEHET 2L OHESINTODEINSLTHD, L CTHIL, 7w
THARALERI R CThiv, FARLEfEE (STP) OEREO-DIC, BifkS -t BEdS & 72 1 36F 15
DFICANR—2A MRS D LD, BB, FMEKORRIZHT-L T, £ < OBFLAEIXEEEY
RRED TIZHFER STV D,

Fo. EATHELMLIEZRS28, i L U TRER B, BERROBEMIZB W T EATHEEIT> T STP
BEANTLHZEIIARETH D, Lo THEROBEDIZH TS STP OFHILAGETH D, Bkt~
DarYNT 47kl T Wo e THAI, kO FRFE, FIHATEERZEE AN— (T
WA L ZOSRBIZEER LT-, £ LT, &BIFE T, STP OBEHE TIZ 2FEMOM T2 F7-8 T
W5, —J. FEEOBREY TIIRIRFICITh D R&ETh 5,

We have been in discussions with many builders, developers and residents. In the process of
reaching consensus, it was determined that a two-year transition period was necessary. For this
reason, the proposed ordinance provides a two-year grace period for updating the STP of existing
buildings. All buildings have a parking lot or a substantial open space adjacent to it. This is
because the building code stipulate that a certain amount of land must be secured. Whether
Johkasou or Whether other conventional wastewater treatment plant (STP), it will be installed
under ground, and the space will be secured at the open land, in parking lots or under parking
lots.

In fact, as shown in the presentation from Mr. Waza, many Johkasous are installed under parking
lots or under the gardens.

Civil engineering work will also be required, but theoretically and from experience it is possible to
introduce STP by performing civil engineering work on existing buildings. Therefore, it is possible
to update STP even in existing buildings We developed this proposed ordinance through the
consultation with construction companies, and through the investigation on good practices, local
requirements, and available space. Thus, the proposed ordinance also provides a two-year grace
period to complete the STP renewal. On the other hand, if it is a newly constructed building, it
should be done immediately.
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1 9 Some presentations (A2, Moderate IA-2: Recycling of treated water by [[t was interesting to learn
A3, and B1) were HLrorEln Johkasou, by Mr. Shigeyuki technologies and issues associated
particularly interesting. Hikotani with reclaimed water.
2 8 FKH 72 EDERF], A > FOEOther LD 90 L LUl % & HB-2: Onsite Wastewater Treatment |-f > RIZH T D EK &, HAE LT 5
DRLA 7R BLIRTR < FFIE L IE Ol 5 Z L HERE A+ Tland Recycling Regulations —2023 — [ & OF v v 7 RRVIZKE VO T
F L7, Bl Z L 7p FEE] & o 3daDraft, by Prof. Srinivas Chary MmINE L,
GV E T, FhR L TR Vedala
LERVWTLED,
3 10 Great Learning Moderate B-2: Onsite Wastewater Treatment |Great onsite Wastewater Treatment
HroELn and Recycling Regulations —2023 — |and Recycling knowledge shared.
Draft, by Prof. Srinivas Chary
Vedala
4 9 Very informative especially [Moderate Keynote: Water in Circular To at larger scale on world bank policy
the topic talked about HroElw Economy and Resilience (WICER), ftowards water circulars economy
treated effluent reused. by Ms. Midori Makino
5 9 I got information on new  [Short IA-4: Advanced treatment of It matches well with my expectations
technology for waste (A domestic wastewater using a
management from Japan combination of Johkasou and
simple BGF - Examination of
production and safety of vegetables
and fruits - by Dr. Yasuo Ozaki
6 8 I am willing to learn Moderate B-2: Onsite Wastewater Treatment [very clear...loud... and understandable
treatment method of HLrorEln and Recycling Regulations —2023 —
Johkasou. Draft, by Prof. Srinivas Chary
Vedala
7 10 IAwesome in topics & online [Moderate B-1: Mechanisms of Johkasou Act, [ am regulation & policy maker, so I
system. HroEkw by Mr. Ryoma Sato interested in this topic.
8 9 NA Moderate B-2: Onsite Wastewater Treatment [[t was more related to policy in the
HroElwn and Recycling Regulations —2023 — [context of India
Draft, by Prof. Srinivas Chary
Vedala
9 8 The connection was not Short IA-2: Recycling of treated water by [new knowledge about the activities of
smooth, an internet glitch [E\> Johkasou, by Mr. Shigeyuki this company

was a hindrance

Hikotani
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10 8 FERZA v ROFFITREMIELong B-2: Onsite Wastewater Treatment |f > RDOZEFITH o725,
2720 FE L7, £72. HARDEW and Recycling Regulations —2023 —
FEH b0, KRESHIIR Draft, by Prof. Srinivas Chary
DEL, Vedala
11 9 Understand the concepts of [Moderate IA-2: Recycling of treated water by [Understood the technique to its core
Johkasau HroElwn Johkasou, by Mr. Shigeyuki
Hikotani
12 7 Oy BTG AKALBR DR 4 7253 Bf[Long v K. T A Y J17g £ ORFEA-3: Social implementation JLERK O FFI I CRECERZERITD) 13, A&
DRFXEML Z EAERZEEN Z# & U= T - 7= Zresearch on cultivation of rice % L DED TN HEFO—2 LEERKL
0, LiZbnB 0, &b 5D D Psuitable for sake brewing by TS0,
LIEBWE K L7720, effluent from large scale Johkasou -
Eco-friendly sake “Sui Shigen” is
newly relea- by Dr. Shuhei Masuda
13 7 5 KALER & KR 04> 87 12 Moderate IA-3: Social implementation LRl CRLER U 72K 2 8188 CfF 5 DI
BT, BFEETRAEERER S X 5 & lwv research on cultivation of rice EDVWEA LS TR £,
SR O BAFRE SN L TRk~ suitable for sake brewing by
etE A LUE L, effluent from large scale Johkasou
Eco-friendly sake “Sui Shigen” is
newly relea- by Dr. Shuhei Masuda
14 6 I wanted to have more Moderate IA-1: Overseas examples: It was so interesting to know about
grounding and context to |[H X 9 LW Utilization of effluent from India's sanitation situation.
understand the whole Johkasou , by Mr. Rio Waza
seminar. It was good.
15 7 - Moderate IA-4: Advanced treatment of -
HroElwn domestic wastewater using a
combination of Johkasou and
simple BGF - Examination of
production and safety of vegetables
and fruits - by Dr. Yasuo Ozaki
16 10 It was a new area for me, [Moderate IA-2: Recycling of treated water by [[t was most excited to see in our
first time watching the HroElwn Johkasou, by Mr. Shigeyuki country
circular economy Hikotani
proceeding. I am much
interested in the waste
water reuse
17 8 The webinar was Moderate IA-1: Overseas examples: very well presented
informative and well HroElwn Utilization of effluent from

lanned

Johkasou , by Mr. Rio Waza
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18 8 The workshop is good, but [Short IA-2: Recycling of treated water by [[n my country, the effluent from
need more publication to  [Fi\> Johkasou, by Mr. Shigeyuki domestic wastewater treatment, like
get more participant from Hikotani Johkasou, directly to the river.
another country potential to recycle treated water will

give another benefit to people in my
country.

19 10 Very insightful Long B-2: Onsite Wastewater Treatment |{The presentation highlighted on
presentations about the b=/ and Recycling Regulations —2023 — |Circularity and treated water reuse
Johkasau technology and Draft, by Prof. Srinivas Chary leasing to water neutrality
lits implementation \Vedala

20 8 The presentation content [Moderate Keynote: Water in Circular Broad understanding of how to use
was acknowledged way HroElwn Economy and Resilience (WICER), [circularity in the water sector.
before during my master's by Ms. Midori Makino
program. However,
acquired practical
knowledge and advanced
technology working towards
water-related issues.

21 5 1 RIZBET 5 #1345 5 Long B-2: Onsite Wastewater Treatment|f » ROKFFE LMD Z LN TE =,
7o 23, ALK O BRI EW and Recycling Regulations —2023 —

L LW RGN o Draft, by Prof. Srinivas Chary
ol ®, Vedala
22 8 H& DY 72 D5 S Moderate IA-2: Recycling of treated water by |l KEELDOBEALFEIZ SN T, 5K ALHL
=7, HroElwn Johkasou, by Mr. Shigeyuki DEREL U VA 7 VRIZET D EHRN
Hikotani AFTELD,
23 8 It was informative Long B-2: Onsite Wastewater Treatment The content was informative.
b=/ and Recycling Regulations —2023 —
Draft, by Prof. Srinivas Chary
Vedala

24 7 KR FE D topic 1T 72 - T Moderate IA-1: Overseas examples: T LB v ORI S 03 Ui
WE L2, AHEUKOBFRIHD & 9 EXwn Utilization of effluent from THOULENVIZL o TeDTTR, A
MHITEM L TELT, U— Johkasou , by Mr. Rio Waza v RIZBITDHEKRFBIZONTT
JyvayTELTETHEL r— MEREIZOWTIE, & TH B
Fo T BWnET, <, AR ELTEE THEBAN- T

T,

25 9 It has increased my Moderate IA-4: Advanced treatment of Recyling of treated effluent to

knowledge on the HroElwn domestic wastewater using a cultivation of vegetables

wastewater treatment.

combination of Johkasou and
simple BGF - Examination of
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production and safety of vegetables
and fruits - by Dr. Yasuo Ozaki

26 8 Al & B D & < BREEOA PModerate B-1: Mechanisms of Johkasou Act, [F{bA#IZBE4 2 EEM2mARE LN
FIFIZOWTOFANERE o|B X 95 &L by Mr. Ryoma Sato ==
=
27 8 Overall good Moderate B-2: Onsite Wastewater Treatment [No
HroELn and Recycling Regulations —2023 —
Draft, by Prof. Srinivas Chary
\Vedala
28 10 I learned a lot about water [Long IA-2: Recycling of treated water by |gave a nice overview of the johkasou,
reuse in Japan and India, it[F Johkasou, by Mr. Shigeyuki made the base understanding for the
was really interesting. Hikotani concept that all other presentations
also used
29 10 Because the webinar was |[Moderate B-1: Mechanisms of Johkasou Act, [Because the presentation was
really interesting and HroELn by Mr. Ryoma Sato interesting and learn many new
informative. things
30 8 \Workshop was very Moderate IA-2: Recycling of treated water by [This is great case to be shared with
informative HroElwn Johkasou, by Mr. Shigeyuki developing countries
Hikotani
31 10 It DA ROFEFRBIER I Long B-2: Onsite Wastewater Treatment |f > K ORI BLERGE D> 72T
[FERA) T Lo =T, Fu and Recycling Regulations —2023 —
Draft, by Prof. Srinivas Chary
\Vedala
32 6 [FERINEE I ZIT A 287 £ U E[Long Keynote: Water in Circular EROFEEEZ ST, MEoTmn
L7, = Economy and Resilience (WICER), |»7- T,

by Ms. Midori Makino

8.28
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(FRAK10, KIEK1)
1 7 In addition to the technologies presented, it [No No
would have been more interesting if
consumers' perception toward using
reclaimed water in the agricultural
production was presented in somewhere.
2 2 T DM TOBAMLERREZELY A 70 HHRIZIW T, WICER B#EOF bl € OMOSBIRAH, FHRRHERICEHL T, BEWD
Ly TR EDOTF 3 XA B EICBT RO allocation 1X ED K D 1Tk (OB (3L, Bk, BREOFIHNEZ TOZHLE O 72
DEENBRELTWD LS IClbhiz, ZoR[GATH O, BURTIETHEM b)) LT, Hi-efiBH CORFHZ|E T, Emnsnhia s &L
ZEOTOPNDLRNTL L I, UL EDORE L R> TV 200, MATH5622EEAL, BEEICBW D ICSATIAMTL X
& DEAR O priority (X E 9> T [TIFEETHS EEbh s, OR/AN
RDHINTNDLDN?
3 8 |As per my understanding
4 9 Great sharing from KIX airport and India To cover on reuse of treated Green technology, alternative
reuse project sludge from decentralize domesticfinancing, tariff setting
wwtp
5 6 effluent is often not known and its reuse is  |Could you put together all Training technicians on utilisation of [Pprovide more examples
completely absent presentations in one shared Johksou technology for Africa
drive ?
6 5 i earned an overview *please little bit interpret [Please little bit explaine on the IAre there any other
treatment method treatment method of Johkasou methods can be used to
treat decentralized WW?

7 5 My work related to regulation & Policy No Idea. [Possibly, Air quality or Air Emission ([Totally, awesome as

framework, so my technical knowledge on from industries and vehicles should be [mentioned above.
this matter is a few. in the next workshop.

8 8 NA NA INA INA

9 3 [ want to study more other designs and good luck and further success [ wish further open seminars on this [[t is advisable to attract

methods topic workers from these
enterprises

10 6 BTRIERE LB RN L ORGETH o722 EARMIC ARDOENRTWD AL > b BEAMICIE, 1 BICER

L. FHRIIR AR D, KTF¥ LV L TS Z &, EEAHE I =2 g L v
B A 2 RICB T DR (ARIEBIDT, L5 RH< 0o

DHEFNE) b DEHL < Bl LT

Fo72< L B B Gk

DOIEFE LTS
EREH Y BTN TT,
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11 9 It was informative and knowledgeable No Biosolids treatment and management [Inclusion of some videos
for better understanding
12 7 EEORY 2 — LB REL, “HEORKRTET|V—2 v a vy 7OeH, EEHY MM 28 LETEIR DS HIEZOFFICEN-D>E E8 A,
BRI T ol iz, FSFE, BEASETLE, AN
13 7 KB A& I C & 2RO TS A B G K AR sk
EERE L, KEMEBIZLTHORJINIHHT &V
S BMESND F Uiz, Bl L7z KIS A
KPR AR E LTHHT 52 & by
F L7z,
14 7 There was supposed to a robust history
lecture on the evolution of Johkasou for more
clearance.
15 7 - - No -
16 9 So intresting
17 8 \Very informative sessions nil nil include more sessions
18 7 I need more information, how to convince the We need not only a sort of May be language
community of its potential to the utilization |meeting; if possible, the workshop)| barrier, the commitee
of the effluent lhave time to follow up. can provide another
language interpretation,
not only Japannese and
English
19 10 The presentations highlighted the Johkasau [Well organised workshop. \Various options on Sludge
technology, its efficiency in wastewater Duration was bit longer (about  jmanagement and alternatives to reuse
treatment and policies implemented for 3hrs) which could be conducted [the treated biosolids
treated water reuse with examples with short breaks
20 9 From the speaker's presentations, I got 'We need more examples of cities [How to recharge groundwater in Mention to the questions
acknowledged about it. that have incorporated cities? Problem statement: from the participants at
Circularity in the Water Sector [Percolation/infiltration of water has [the end of each
and attained social, economic, ireduced due to the concrete jungles presentation, so that we
and environmental benefits. This [(cities). can understand how
can create great global attention. much participants had
acquired from the
workshop.
21 5 FROBT LA b h o T,
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22 8 KR A OB IEN RN EPEETE, e EOEELHD 2, B S (@R INEA Sk ds T 5 s
b VIR DSMRZER A OMER SN & EnDiehofz  BnEd, R OKE., EEkil, b7 7 054
BENY ART T2, ) RERSLERAEA L Z LI K D%
FAHELRIEIZ DN T, FEx OE ORI
ZHEID 720,
EBIALER 238 A U7 2 &2 K AKEREER
AEEREOE R E b W TT,
23 10 The webinar was informative Direct and Indirect potable reuse and
the standards for that
24 6 LA LB K D BRI AN DU THEI D B 037270 5 3 H DFER D BIZE DL AT 12 B b LARE ChivE, Bith
STDOTETNR, FREIEA32F—T— REMD 2 [T 55 bHAN2 72 TTETER A REELITO & EHICH
EMTEIZOT, BATHMARTHIZNE BN I =721 Tldle <. EBEOEL A< o mEBVET,
S il 2 A L QB FR DR A
b, AV FbT AU b ET
HONDRTLEEOLNATNE
L7 )
25 5 I need to learn more on this. I shall be thankful if you could I like present pattern of
inform future events to me. workshop and would like
to participate physically.
26 7 B S 2V LE L,
27 6 Overall good
28 6 I have already a understanding of the topic
lbut now also in te Japanese/Indian context
29 6 [ just have herd about the decentralized IAll the presentations were really
domestic Wastewater treatment before the [good and interesting
webinar, this was the first time that I learn
it. So I think now I have somewhat good
knowledge on it.
30 9 The workshop comprehensively touched upon [N/A \Would be great to show more N/A
important aspects. examples/case studies from private
sector in Japan.
31 10 A~ FORWPE L300 LI T VT LIS Mk
32 7 LLRT &V BARIE S 0 £ LTz, BERIBLSY I A U Y B2

JCTETUEENTT,
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7.1.6. EMEFRRUVRTROT7 v 7— FRETRHHT-ERIIHT 5EEF

No. Organization, Country Questions Answerer Answer
Job Title TTFEJ%”%M. BHRNS EIp=2y [EIE=S
ERE AR - T4

1. WKNK Environmental Vietnam How about the MOEJ The O&M cost highly relies on labor’s cost, type and size of a Johkasou,
Research & Cosulting maintenance and additional equipment, treatment technologies and so on which are
Co., Ltd R A operation cost for HKEEREE4 |lapplied to, so that the cost varies widely. In addition, there is few data on
Consultant Johkasou in the O&M in other countries. Therefore it is difficult to estimate the

Vietnam? general O&M cost in Vietnam.
INK A A X
U Y —F&IIAT T LIS ;5@M HERFEELEE I AR & CIRIFL T 0 L 72, IBINOR, T8 Siu
AN RARIANGE SR MBI & o THRE LT 5, X THE TOMFFEF L IZI%
P BHF—H BT LV, HoT, MMM IR A O LD 0 LR AT
’ 5L h SERN X,

2. |BizSolutions 360 Nepal Are there any MOEJ Please refer the presentation from Prof. Yasuo Ozaki (A-4). The case
Chief Engineer examples of using introduced in his presentation does not directly mention on the
EXY Y 2— 3 360 [RoX—b wastewater for HAK[EERBEE |hydroponic, however, BGF ditch (Biogeofilter ditch) system seems to be
F—TT V=T hydroponic? informative for your question.

DEARDAHIRET ~DF JZIBFR ISR OB RERHA-DE BN E 720, RIEROFERICTHEN

FBIIAIC D 57 SNFFHICIE, ARBERECH L CIBEMICITS R LTV, Lo L
5. BGF 7k (Biogeofilter ditch) > A7 MIERICKH LT EIZ/ D EBb
N5,

3. |Research Institute for |[Indonesia |How to reuse fecal [MOEJ In case of Japan, collected Johkasou sludge and night soil are treated at
Human Settlements sludge from the night soil treatment plant owned by municipalities. Part of the
(RIHS), { > K 7 |[decentralized HAEEREEE [treated sludge from the night soil treatment plant is utilized for compost.
Ministry of Public wastewater? Or, treated sludge is used as the material of cement at the private cement
'Works and Housing company.

Researcher Oy HOUHEAALERIC I >

CAELTEEDIGRE EENOE 2 ThEN W%éﬂt LR DB OV LRI, HJ7 VRIS A L
AL - ANE R EOESIZHEFNT S T B IBIRLEEIE RIS CTFL S D,
T BT P ISIRALIRL AL S T BRO— IR L L TR ShB, b L<
e S X, BB AL S TREAV FOMEIE LTSNS,

4. [Department of Water [Nepal 'What is the MOEJ 'With respect to the Johkasou system, for example, it does not work
Supply and Sewerage technological option without appropriate installation work, and O&M, as well as the other
Management, Ministry [*R/3—/L for the development |H A[EEREEE |advanced decentralized wastewater treatment plants. As can be referred
of Water Supply of DEWATS in in the presentation from Mr. Ryoma Sato (B-1), technical guidelines
Senior Engineer developing countries and/or regulations on the designing, construction, and O&M provided by

like Nepal where authorized body or government will strongly contribute to manage the
ks R AKE R requires resources for decentralized wastewater treatment system well.
VET V=T designing,

construction and
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budget size and how
is its priority
determined?

i FLERTT Tl
WICER |Cf#E5 % T
OB YTk
HZRDHNTNDD
D3

No Organization, Country Questions Answerer Answer
Job Title E5F32§#%bﬂﬁﬂ BRNE Eipa= [EIpaS
B F A4 - B4

successful operation AR A7 HIZBI L, B 20X, ol U720 O AL iR &[RRI, i
and management of (LA 1308 1) 7 % B T e OVERF T BLE < L CIIpRE L 720,
the system to achieve %%AA&ﬁ%%QHQDT%ﬂ%T%ékk@\ﬁﬁ%%%b<ﬁﬁﬁ
the sustainability of 2 ko THUE Shakat, TH, MEFFEELTGR 2 BFHREH R OMLITTE o B
the service? L BRI AT O RAFRER 272 0 B 57259,
oL D KD T g R
& LETIE, —EX
DFife vl REME & =Rk
BHIZDIZT AT DO
Gh. MEEL EP LR
RS EDHT-HDY
V=AM ET D
73, DEWATS 7% B3
I 5 7o O DEARH AT
T a ET,

5. [NJS Engineers India  [India Is a Johkasou MOEJ In Japan, we use Johkasou are even at Hokkaido prefecture (Japan)
Pvt Ltd suitable for cold where the annual average temperature is around 5-10°C, and they are
Director EEaN temperature? HAEERBEA [installed underground lower than the freezing depth. Their burying

depth is usually deeper than the cases installed in warm areas.
FR S NIS o > Rik e A 3O OB 3
A LT 55 H AT, EWI%%‘ﬁ5m%f%é%ﬁLféi%@kﬁ%ﬁmbf
RS B0 ZOULABITHRE TR & B8 L CHUP ISR ST B,

Z LT, £ ORI e ko — i 7225 %%m;@%%w

6. |University of Tokyo Japan How is WICER- Ms. Makino [While we are spending on average around $100,000 -150,000 annually in

Professor related budget Midori, World [technical assistance to task teams that are supporting the client
A A allocation Bank countries, the activities vary from raising awareness of WICER, to
R determined at the preparation work of projects that include elements of WICER. The
AR World Bank? i SLERTT allocation of resources is made primarily on on-demand basis and
What is the current [ f% K involves countries and clients where the World Bank already have on-

going water sector dialogue.

JIAT v FNOEERETDHH AT F—A~OEWEHOFIT & U THEITE
] 100,000 -150,000 R/LZ#EHL L TV 508, £ DOiEENE WICER ~D#85%
BICIN=R WKER@E%%&UfD?:&%@EW%%ET%M \Zb7=5
AR OE Y M TlEE L U TEBEIZN - T, FIUCITEEIC HFRERIT A3 K
A%wﬁﬁ%ﬁofwél%7747/k%%%#éo
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No Organization, Country Questions Answerer Answer
Job Title E5F32§#%bﬂﬁﬂ BRNE Eipa= [EIpaS
B F A4 - B4
F7o, Bl TRBIR
M ONRTE T D BRO
T2,

7. |Administrative Staff  [[ndia How to recharge Prof. Srinivas [Groundwater recharging is mandatory for industries, residential &
College of India groundwater in Chary Vedala,commercial buildings, individual houses, etc. However implementation is
Senior Research A K cities? Problem IASCI not robust. Some NGOs, civil society organisations, and corporates (as
Associate — Consultant statement: corporate social respons1b1hty) are taking up groundwater recharging.

Percolation/infiltratiol.f > F{7EE [The impact is felt but not at scale.
A v MITEE RS, a v n of water has =2 (ASCI) Several citizens are interested in GW recharging/rain water harvesting.
VI reduced due to the R However, they need technical assistance to take up the work.
concrete jungles AV =07 A
(cities). Ty—U— I AT ITN= FHIZBWTH FROFEIT, #EE, FEBLOREEREY,
VAT K MAANEEREICEBEMNTONTOWDA, HFEICERSNTWD DI TiEk
YD L5 RO V. 0 NGO, HEASMEE, 3 (EEOR2M TN B L L
k& O DD, T)%T*@@%KWUEATP&>—EQQ%ﬁhéiyﬁﬁ\+%&
FHEE OB - AL CIZ 2V, R K O K ORKRIC L RIEEOEZFF-> T b
S . A, T O AT BRI 22 R TH B,
KD AR L=
JU—=RrI¥ T
(U7 1) IZL - T
LTS,
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72. F#ieiEBNEIF—

72.1. 734%¥—

Management. e g ; se! .;hf‘tps:_f;’us[lﬁweb.zoom.usfjf8?690486925?pwd=2\"25x_‘

YkozKXEMSboBwQb. 1

Johkasou system_ Offline Venue: Rapha 1 & 2, IS Luwansa HotelJakarfa%L _

This Seminar is Co-organized by Ministry of the Environment of Japan (MQEJ) and the Ministry of Environmentand
Forestry ofthe Republic of Indonesia (KLHK) based upon the “Memorandum of Cooperation Between the Ministry of the
Environment of Japan and the Ministry of Environmentand Forestry of the Republic of Indonesia on Environmental
Cooperation” (signed on August 2022}, to discuss the promotion of decentralized domestic wastewater managementto
improve the waterenvironment in Indonesia.

including administrative officer from central / local government, authority, experts of wastewater management from
Indonesiaand Japan are expected to participate.

- Please download the presentation materials of each speaker from the website below.
Objectives https://www.jeces.or.jp/pages/320/

In Indonesia, althoush centralized domestic

wastewater treatment fadlities sudh as sewage sysiems KE_V persons

and decentralized domestic wastewater treatment " 2 = it ;

facites such as SANIMAS are spreadire, there is 2 Dra.CH. rn%t;fn‘.;d;ga{r{ia,ﬁ?‘l.l, Director of Water Quality Management Bureau, Ministry of the Environment and Forestry,
situation ‘where domestic wastewater treatment
measures from individual house hold is not suffident. Mr. Masaki Numata, Director, Office for Promotion of Johkasou, Waste Management Division, Environmental
In omder to improve and conserve the water Regeneration and Material Cycles Bureau, Ministry of the Environment Government of Japan (MOEJ)
emvironment in Indonesia, it is necessary to properly
treat domestic wastewater ewen from individual

Mr. Takuya Nomoto, First Secretary / Coordinator for Environmental Business, Embassy of Japan in Indonesia

houses

The Indonesian side will provide information on the Speakws

current smws and dhallenges of decentralized TBC, Environmental Agency of West Java Province

i A A A A Mr. Ryoma Sato, Office for Promation of Johkasou, Waste Management Division, Environmental Regeneration and

side will provide informaton on the sywiem of Material D,’ClES Bureau. MOEJ

decentraiirzed domestic wastswater management by F

Johkasou @ case in Japan. In the discussion session, it Dr. BudiKurniawan, BRIN (National Research and Innovation Agency)

is expected to distuss how o0 improve towards the Ir. Tanozisochilase, M.5c., Directorate of Sanitary, Ministry of Public Works and Public Housing of Republic of Indonesia

approprate effluent monitoring of decentalized Z - ; S ( : ? 2 4 = 2
)
damesticwasowator fremtmert Faciliiesin | nione: Dr. Yoshitaka Ebie, Manager, Planning Division (International Coordination Office) , National Institute for

Through this seminar, it is expected that effors to Environmental Studies (NIES), Japan
improve the effectiveness of decentralized domestic Mr. Akhmad Rivai, PT. Earth Creative Indonesia

WastEwa s ManaEeme nE in Indonesid Mnduding in e Budiyanto Sadiki, S. Sos, M.5i., Gorontalo Province
new capital city (IKN) will be promotedin near future.
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72.2. BREH
D) FRILLINZETBFEMEORERFCHMBEY A (Efforts to control total pollutants in the Citarum River)

wcomsims | & DEH

EFFORT TO CONTROL TOTAL
POLLUTANS IN THE CITARUM RIVER

&: ) e
®o CR) e -
— Citarum oLE
Harum 3
November 14, 2023 Juara ; :

Presented by :

Eeezt;ntij?rg:;v?;%wﬁ:nta\ Pollution Control Division 4 / STAKEHOLE R COLLABORATION
WAS THE KEY SUCCESS FACTOR
IN CITARUM HARUM

DINAS LINGKUNGAN HIDUP PROVINSI| JAWA BARAT

I Raya No.
Telp. (022) ~ 87353565 Fax, (022) - 87353363
vrvrve.dih.jabarprov.zo id (email: dih @jabarprov.go.id)

Provincial Government D~'!‘.H D H Provincial Government
of West Java | Yz Mo dm B N el of West Java

OVERVIEW OF WEST JAVA

[ —~4¢ 9 5, swros e oascmaen 13
(1" romsimamauar 4

800 § mmmit &
PETA OPERAS! PPK DAS CITARUM

CITARUM RIVER

¥/ Citarum
76 0 Harum
v.\ Juara

Use of Citarum River:

I Java-Bali hydropower turbine drive

I Raw and industrial water suppliers

)
T ] . ity .
e Population Growth Rate: | x i Area: . | Irrigating the national rice barn area
(1113 o, ! ! 35,377.76 square kilometres
1.48%

| The main source of raw water

Population: fot the Capital

50 Million Population
2.246/km? Population Density
18 Million Population

I Length of watershed: 297 Km
Live in Citarum Watershed I Constellation: 32% of Large of West Java I Total Sub-watershed: 19

Q WEST JAVA
>

Located in Java Island of Indonesia

I Large area: 11.323 Km?
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(') PROBLEMS IN CITARUM RIVER

5

CRITICALLAND AREA

1. Decrease in the catchment
areadue to land damage.

FARM WASTE
5. Water pollution due to the
disposal of Animal Husbandry.

LAW ENFORCEMENT

9. Environmental law
enforcementis not optimal

Provincial Government
of West Java

ﬁ

DOMESTICWASTE WATER
2. Limited availability of proper
domestic wastewater sanitation
facilities and infrastructure.

FLOATING NET
6. Unmanaged/unregistered
floating net cages

15

PUBLIC RELATION
10. public relations is not
yet optimal

SOLID WASTE
3. Domestic and Hazardous

waste waste s poorly
managed.

=0

o
WATER RESOURCE MANAGEMENT
7. lack of the water re-Source
management and Tourism have
not implemented conservation
principles

.
iy
DATA MANAGEMENT

11. The provision of technology-
based data and information

Provincial Government
of West Java

INDUSTRIAL WASTE

4. Water pollution due to the
disposal of Industry.

LAND MANAGEMENT
8. Incompatibility of land use with
spatial planning and weak efforts to
supervise, permit and control space use

9 m—

-

NO EDUCATIONAL SOCIALIZATION
12. Not yet optimal efforts to educate
and empower rural communities

as a Highest
Woaste Producer in

Indonesia

24.790

Ton/D

15.838

Ton/Day

Watershed
Waste Receiver

[

45000

40000

35000

30000

25000

2197212 Rej

20000
15000
10000

5000

5,

= ALL SECTIONS

Provincial Government t3)
of West Java |

AVERAGE OF FECAL COLIFORM
IN THE CITARUM RIVER

Sour

Upstream Ministry of Environment and
Environmental Agency of West Jav.
Regency, Bandung City, Cimahi
Bandung Rege Sumedang

Perum Jasa Tirta |1

Ministry of Environment and
Environmental Agency

Downstream Ministry of Environment and

Karawang Regency,

The contribution of domestic
waste to the Citarum River is
quite high

Upstream Middle Downstream

Q_ sEARcH SUBSCRIBE

THE | DIPLOMAT

KNOW THE ASIA-PACIFIC

sionNIn &

Forestry,
Bandung
City, West
Regency,

Forestry,
West Java, Cianjur
eg , Perum Jasa Tirta |1, IP Saguling

Forestry,

Environmental Agency of West
um Jasa Tirta ||

Java,

ICTOBER 21, 2621
ndia Hits 1
3illion Vaccine
Joses

ICTOBER 20, 2021
Thailand to
“ease Using
sinovac
Jaccines After
supplies Are
ixhausted

Indonesia’s Citarum: The World’s Most
Polluted River

By Dikanaya Tarahita and Muhammad Zulfikar Rakhmat

0000

Suratmo, a fisherman living on the banks of
the Citarum River, could only laugh softly
when asked about his catch today. He
replied that he could no longer be called a
fisherman. For the last five years, his
income has no longer come from catching
fish, but fishing used items such as glass
bottles from the mountains of garbage in

what is often called the world’s most
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Provincial Government D"!'.H
of West Java &l

People in Citarum Watershed produced 15 tons of waste every day,
55% is organic waste and 15% is plastic waste.

Textile

L}

HANDLING DOMESTIC WASTE IN st | @) DEH

CITARUM WATERSHED SCOPE AREA

Handling of domestic wastewaterin the 2020 — 2024 secese

reaction period refers to the overlay results of several

studies, namely:

After overlayingthe two data, it is determined The scope of
Citarum Harum's activity area covers 1,243 villages/sub-
districts, 157 sub-districts, in 10 districts/cities.

SK MenLHK No. 300 tahun 2017

The study area covers 1,391 villages in _/
10 districts/cities

644 Location - Sector of Acceleration of Control and Damage

to River Watersheds (PPKDAS)
Spatial Data for the Citarum Watershed e

) N ]‘U 251 High and Very High Sanitation Risk Areas
The study area covers 1,286 villages/subdistricts in 13

districts/cities

205 Child Stunting Villages
448 ODF (Open Defecation Free) / Stop BABS

795 Villages Open Defecation (BABS), 648.603 Head of Family

> Infrastructure Development : 643.563 Head of Familiy (692 Villages)
> Stimulants of Community Based Total Sanitation (Sanitasi Total Berbasis Masyarakat) 5.040 Head of Family

(103 villages) ‘

Provincial Government D ? H
of West Java i

12 PROGRAM PPK DAS
CITARUM

Th 2 Main Activity

+ Update industrid data inventory

Industricl Development Through Company

- Performance Assessment in Enviormental
Management

Handling
Critical Land

Livestock Waste
Management

Water Handling
(Domestic Waste)

Waste
Management

Industrial Waste
Management

Water Resources Law enforcement

Management & Tourism

Floating Net Cages
Management

Space Control &
Utilization

Education & Community
Empowerment

Datin & Public Relations
Management

Research and
development

Industrial waste
management working
roup

INITIAL CONDITIONS OF DOMESTIC WASTE MANAGEMENT IN THE
CITARUM WATERSHED

o000

Based on Smart STBM data for December 2019

Dengan demikian,
beban pencemaran BOD
pada limbah domestik
yang perlu diturunkan
di Sungai Citarum sebesar

94.084 kg/hari
No  KabiKota Jml Kecamatan |Jmi Desa |Jml Penduduk BABS Emission Factor:
BABS BABS ‘ (jiwa) (KK) BOD=0,04
kg hari

1 Kab. Bandung il 209 747.290 184.941
2 Kab. Bandung Barat 9 29 56.628 16.467
3 Kab. Bekasi 12 68 109210 32541
4 Kab. Bogor 7 34 85209  47.950
5 Kab. Cianjur 18 99 216010 72074
6 Kab. Karawang 13 56 133.026  26.905
7 Kab. Purwakarta 14 124 98.500 20.487
8 Kab. Sumedang 4 22 9.133 la577

Kota Bandung 30 144 811.578 210.738
10 Kota Cimahi 3 13 85424 31.923 < ‘j BABS ||

Total 4 795 | 2352008 [648.603 L
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Provincial Government 1
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BASELINE DATA

Basis for Determining 2 Indications of Main Acfivities in
the Industrial Waste Working Group

PROPERDA
=¥ OF WEST JAVA
PROPER |
g 1.304

KLHK
INDUSTRI .

1.043

INDUSTRI
UNKNOWN

1.304
INDUSTRI

2.347

RECORDED
INDUSTRY

Source: 2020

Will be further
identified in
2021-2023

PROPERDA ‘ Having Permission / environmental Estiffiateshassdion ndustry
CITY/REGENCY doclm?gnts plotting and industry types are that
CITARUM 3 50% (520 industries) have
WATERSHEED o environmental documents and will
Of the 1,304, 64 be developed in 2024-2025
‘ industrieshave
= not beendirectly 7
developed/ [ 2+280Industry has been
SISLING 2

guided established through:

+ PROPER: 637
+ PROPERDA JABAR: 526
+ PROPER KAB/KOTA : 77

Provincial Government D £
of West Java | P

(West Java Environmental
Information System)

B riverparrol
@ & SECTOR COMMANDER

INDUSTRIAL DEVELOPMENT OBSTACLES 2022

Ofthe participants who have been proposed by the

District/City, their progress is reduced, due to:

* Resigned becauseit is no longer operational
Currently in Law Enforcement

*  Does not collect data and cannot be contacted*®

MECHANISM FOR IMPLEMENTING THE 2019-

2025 INDUSTRIAL DEVELOPMENT PROGRAM

iz gz - §Pw

die

INITIAL COORDINATION MEETING SOCIALIZATION TO SELF ASSESSMENT DATA EVALUATION / ASSESSMENT
- PROPERDA ASSESSMENT PARTICIPANTS COLLECTION
BIMTTECH TO REGENCY/CITY
= PARTICIPANT DETERMINATION
MEETING
puly ‘ o
- /g — | — &
[ > | & ‘ .
A =

DISCUSSION COORDINATION

FIELD VERIFICATION PREPARATION OF TEMPORARY SUBMISSION OF TEMPORARY DISCLAIMER
REPORTS REPORTS FINAL REPORT
BY DISTRICT/CITY
e o
E} E ﬁ»n &
*For participants who did not respond or could not be contacted, o list of ORGANIZATION —

participants’ names has been submitted to the West Jova enforcement
department to be used s a priority for further supervision.

FINALREPORT FINAL REPORT

DISTRIBUTION OF INDUSTRIAL WASTE HANDLING LOCATIONS

Provincial Government D 1.
of West Java | oz

BASED ON REGENCY/CITY IN THE CITARUM WATERSHED

287 Industry Having Permission
237 Industry 12 Indushy @ Unknown
6 Indusiry
87 Industry Bekasi
17 Indusf Kota Kab.
2 kow_| B€%35  karawang
o Kab.
@ s.fé,";.g Indramayu
cman g Bagor e TE— S
PaN 117 Industry Bogor Purwakarta
Kab, Kab.
@ 147 Indusiry o G Kab.  Maja:
ot Cimahi sunfdanq leng
Sukabymi & ﬁbh n:a ) 75 Indusiry.
13 Industry Hararr g 19 Industry
ks 0 Induskry Sukabumi
< nsli@
51 | 96 indushy 5| 76 Indushy
Rab.

255 Indushry

PROGRAM ACHIEVEMENT

2019-2023

Progress on the Track

-

Domestic Waste Water
378.722 Households

Target:
2023 2025
36,624 cows 53052 cows
R y /4\

\

2023 2025
84729 Unifs 141.219 Units

244 Indushy .=,

| Kab.
| Tasikmalaya p h

31& Indushry
341 Indusiry

Notes:
Dataon program outcom:

ial Government
of West Java

SecretariatReport

Progress on the Track

Research and Development Education and Community
E Jtilizedt Empowerment

2023 2025
o2 sicies

ng NetManaged
20.719 units

Target:

Space Ufilization
Control

61

Crifical land arearestored

33.480,17 Ha
Target:

2023 4877861 Ha 2025 80.174.99 Ha

nent and monev
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e
s
Citarum

e

PROGRAM ACHIEVEMENT

2019-2023

Achievement Needs Velocity

Farm waste intervention Solid Waste Treatment
pPLEGE] 3.383,25 tons/ day

Target:

2023 2025 2023
430.831 648.603 481485
Households - Household: fon/day

Industrial Waste Monitored

Target:
2023

Target:

2025
6.636,06
tons/day-

1.304 Industries built 1.813 Industries built
1043 Industries inventoried ~ 1.043 Industries inventoried

CENTER OF EXCELENCE
 of Excellence for innovative products.
siness is not only profit oriented, but
ges the economy of the people who
illlacking.
IMN FORUM
ILLAGE ONE COMPANY

COMMUNICATION POWER
Milenilal Advantages (Social Media)
Al Plaform as a media educational tool
inted, audio visual, online)

Nofes:
Dataon program ol

Water Resource Management
and Ecotourism

2

22 % Inun
2

CITARUM
PENTAHELIX

7 m3/d 5 Location

Inund

m3/d
onraw water|

105 Adminishalive Cases

COMMUNITY

KNOWLEDGE POWER
rsities and research institutes as research cen
Fundamental Project Ideas to Support Citan

Provincial Government
of West Java | Y=

Public Relation Management
262 manuai spo & 3
240 2
Command Public
Cenfer Moni Relation
Media

1 Command Center
I spot & 22 Onlimo
Moniforing Location

SOCIAL POWER

Capturing  communities and  creat
community associations to socialize

Citarum Handling and Disaster Mitig:

* Program to the wider community

POLITICALPOWER
Policy Formulation Through Decisions involviny
stakeholders
Environmental Law Enforcement
Reward and Punishment

Provincial Government W 2
of West Java | ‘@7 P‘-H

ULTIMATE GOAL

2019 2020 \| 2025

2018

IKA Result IKA Result KA Result IKA Result
33,43 40,67 55 51.01
Target Target Target "“ Water Qulity

Status Status {
Heavy Polluted Light Polluted

Desc:
IKA: Water Quality Index

IKA 70: Water whose designation can be used
for water recreation, freshwater fish
cultivation, animal husbandry, irrigating
plants, or other uses that require the same
water quality.

Sumber : Enviranmental Agency of West jova.

Provincial Government
of West Java

CIRCULAR ECONOMY

RESOURCES

WASTE

A circular economy is a model of productionand consumption, which involves sharing, leasing, reusing, repairing,
refurbishing and recycling existing materials and products as long as possible that aims at tackling global challenges
like climate change. biodiversity loss, waste, and pollution.
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¢ SOLID WASTE REDUCTION

DISSEMINATION OF ORGANIC
'WASTE MANAGEMENT

ENCOURAGING DIGITAL PLATFORM (ANDROID)
IN REDUCING SOLID WASTE IN WEST JAVA

WASTE BANK

octdpus

octdpus =

Pickand pack

7 & conscious
| O

WEST JAVA PROVINCE WON "THE =0 =7 INNOVATION"
FROM INDONESIAN GEOSPATIAL AGENCY
FOR COMMAND CENTER OF CITARUM WATERSHED TASK FORCE

I KONSEPTOR

Provincial Government
of WestJava ;

RECYCLE PLASTIC

PRODUCTS

kemparan
o i e S At o &

AP v 010 @

Ridwan Kamil Buat Desain Jeans Produk
UMKM dari Sampah Plastik

Jeans that worn by Governor of West Java

K KONSEPTOR Pemerintah Daerah &

Provinsi Jawa Barat

i-—1
Collaboration to Make Citarum Harum River,
KODAM lil/Siliwangi Sinergize with POLRI and West
Java Government to manage Citarum River

Indonesian National Police (POLRI)
Carry out prevention, development, and law
enforcement for people who dispose of waste those
dees not accordance standard quality in Citarum
River.

Indonesian Naticnal Armed
Forces (TNI)

Increase evectiveness and conditioning
people, rural apparatus, and stakeholders.
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Before

After

g Location: Posko Sektor, West Bandung Regency

Before

g Location: Mekarwangi District, Bandung Regency

Before After

g Location: Kolam Retensi Andir, Andir district, Bandung Regency
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Before

g Location: Sepadan River, 8 Sector Territorial, Katapang district, Bandung Regency

After

7, Citarum
45 Harum
©Y Jira

IMPLEMENTATION OF ACTIVITIES "’

TREE PLANTING

TREE NURSERY

)8

Before

After

g Location: Kertasari district, Bandung Regency

7, Citarum
45 Harum
©Y Jira

IMPLEMENTATION OF ACTIVITIES .

CONSTRUCTION OF COMMUNAL WC

MANUFACTURING COMMUN ' ‘
WASTEWATER TREATMEN "
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7 o

H
g

:’-
PR
H
H

Y Juara

IMPLEMENTATION OF ACTIVITIES ‘,’

REMOVAL OF FLOATING
NET CAGES

DEMOLITION OF ILLEGAL BUILDINGS

o7 Sharum
o400 Harum
@Y ouara

Before After Kegiatan Pengendalian
Pemanfaatan Ruang
Before

7%

Penanganan After

Sepadan Sungai
Citarum,
Kecamatan
Nanjung, Kab
Bandung

Sumber : Sekretariat Satgas Citarum

Before

Sumber : Sekretariat Satgas Citarum

Sumber : Sekretariat Satgas Citarum Sumber : Biro Administrasi Pimpinan
Pamprov Jabar

Before After Kegiatan
Penanganan Keramba Jaring Apung

Before Penanganan After

Waduk
Jatiluhur,
Kecamatan

Jatiluhur, Kab
Purwakarta

Sumber : antaranews.com ‘Sumber : Republika.co.id Sumber : Sekretariat Saigas Citarum

Before Penanganan After

-

Eceng Gondok
di Waduk
Saguling,

Kab
Bandung

Sumber : republika.co.id Sumber : Sektor 9 Gitarum Harum Sumber : Sekretariat Satges Gitarum

7, Charum

Before After Kegiatan Pengendalian —
Pemanfaatan Ruang

Before Penanganan After

Sepadan Sungai
Cidurian,
Kecamatan

Antapani, Kota
Bandung

Sumber : Sekretariat Satgas Citarum Sumber : republika.co.id Sumber : Google.

Before Progres After

CSR Jembatan
Budha Tzu Chi,
Kecamatan
Baleendah, Kab
Bandung

‘Sumber : Yayasan Budha T2u Chi Sumber : Sekretariat Satgas Citarum Sumber : Administrasi Pimpinan
P
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Before After Kegiatan Pengendalian
Pemanfaatan Ruang

Before Progres After

Sumber : Istimewa Sumber : PUPR Sumber : Data Informasi & Humas Citarum

Before After

Sumber : 60detik.com Sumber : Sekretariat Satgas Citarum

Before After Kegiatan
Penanganan Keramba Jaring Apung

Before Penanganan After

Sumber : antaranews.com Sumbar : Republika. co.id Sumber : Sekratariat Satgas Citarum

Before Penanganan After

\“‘

Sumbear : republika.co.id ‘Sumber : Sektor 8 Citarum Harum ‘Sumber : Sekratariat Salgas Citarum

%

Juara

Terowongan
Nanjung
Kecamatan
Nanjung, Kab
Bandung

Jembatan
Citarum,
Kecamatan
Baleendah, Kab
Bandung

7, Ctarum
LR e
T S

Waduk
Jatiluhur,
Kecamatan

Jatiluhur, Kab
Purwakarta

Eceng Gondok

di Waduk
‘Saguling,
Kab
Bandung

7 Citarum
LS torum

I \ of West Java

"ﬂ Citarum
£ Haram
©oY Suara

Before After Kegiatan Pengolahan
Limbah Industri

Before After

Anak-Anak Bermain di
Sub DAS Cikijing,
'Kecamatan Majalaya,
Kabupaten Bandung

Sumber : vice ‘Sumber : Sekretariat Satgas Citerum
Before Penanganan After
Bataran
‘Wadul
Saguling,
Kabupaten
Bandung

Sumber : Sekretariat Satgas Citarum

Sumber : islampos.com

Provincial Government

| THANK YOU

\
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Japan and legal framework of Johkasou
14 November, 2023

Mr. Ryoma SATO
Section Chief, Office for Promotion of Johkasou

Office for Promotion of Johkasou

Waste Management Division
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¢ RnE
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1. History and Current situation of wastewater treatmentin Japan

B Water pollutionin Japan during rapid economic growth

TABLE OF CONTENT

Chapter 1: History and Current situation of wastewater
treatment in Japan

Chapter 2: General Information of Johkasou

Chapter 3: Legal Framework of Johkasou in Japan

Appendix 1: Other Information of Johkasou in Japan

Appendix 2: Subsidy for Johkasou

1. History and Current situation of wastewater treatmentin Japan

B History of wastewater treatment and infectious diseases

> Up to the 1950s, night soil had been used as agricultural fertilizer and regarded as resource.
> From the late the 1950s, night soil had become “waste” due to introduction of chemical fertilizers and

1970s

Chofu Weir,
Tama River
(Tokyo)

in the 1970s
%

W Dohkai Bay
Sumida > (Kitakyushu)
River in the 1960s
(Tokyo)
in the

r

urbanization. Lack of night soil treatment facilities and hygienic treatment had become big problems.
Spread of infectious diseases had continued until the rapid economic growth period of the 1970s.

o
o
o

Iy
Q
o

300

200

100

Disease rates, cases per 0.imillion persons

o]

Di Pr ion Act
[ —Ccholera — shigellosis ---Typhoid

Water Supply Sewerage Service Act (old)

I Period of lack of sanitary Public Cleansing Law
infrastructures and epidemic Water Supply Act
~.__——_| prevention systems

Period of night soll recycling Sewerage
system falling into bankruptcy Service Act (new)
and inappropriate treatment of

night soil

Regulation of l Waste Cleansing Law

1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970

Figure 3 Trends of waterborne disease rates in Japan(®)

(3)Yuzo Inoue, History and technology of night soil treatment in Japan, J. of Monthly Johkasou

1980
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1. History and Current situation of wastewater treatmentin Japan

B Domestic wastewater issues and outcomes over time

ate 1970s/early
1980s

Resolved by preventing
the spread of
contaminated water

Widespread use of flush toilets

1950s to around 1970 Present day

Mainly by
factory wastewater

1. History and Current situation of wastewater treatmentin Japan

B Wastewater Treatment Systems in Japan

e DT N . \
mstalienj rea ‘ \ ///// ///%%///4;// \

%//// ”,
| I

: " %/%4// 7//’,

un-installed area
B Sewage System : managed by the Ministry of Land, Infrastructure, Transport and Tourism
B Collective Rural Wastewater Facilities : managed by the Ministry of Agriculture, Forestry and
Fisheries
B Johkasou: managed by the Ministry of the Environment

9

1. History and Current situation of wastewater treatmentin Japan

B Achievement of water quality standards related to domestic environmental standard

“ Total 88.3%

Seas 78.6%

% Lakes 53.6%

Measuring item

Achievement rate (%)

Seas: COD (Total 590 water-area)
10 Lakes: COD (Total 192 water-area )

1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013 2016 2013y

2% PUblic waters water quality measurement results (2021)

Ministry of the Environment, Government of Japan

1. History and Current situation of wastewater treatmentin Japan

B Trend of Johkasou’s spread status by City size : Un-installed rate :
% 8.8 Million
- ""'-99—7-/--' | o5.8% (L B I
o L S many | o t--STTO___ :
90—{ ""~---_, | s3.5%
"--..___'_ 3% “Un-installed” means that old-type-
STP ====wl Johkasou has been installed, or any
80— 99.4% STP type of wastewater treatment has
80.4 not been installed, or unidentified.
70— % BSIPD« <P See next page.
- i 81.3% STP
2 68.5%
s 60— STP
8 54.3%
®
£ 50—
g )
40—
3:0.3%
30—|
) 20— = Ic?mmunlty Plant
L Johkasou Z14% Mco e
10— 16.0% facilities
M Johkasou

05-10

0.1-0.3 0.05-0.1 Lesserthan
Million Million  0.05 Million
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by different wastewater treatment facilities

Municipal sewage systems

Collective rural wastewater facilities

including Fagciiies for fishing vilages, Faciliies for foresiry
vilages, Simple wastewater facilities

Johkasou

Municipal Johkasou Installation Program
Johkasou Installation and Maintenance Program
Other Johkasou

Community plants, etc.

Total population served

Percentage of population served
Total population

Total population not served

Un-installed rate

o Current Johkasouin Japan

Both Black water & Gray water are treated.

x Old type Johkasou in Japan

Only Black water is treated and have low x
treating ability
= Heavy impact with 8 times pollutantload

¥

In Japan, old type Johkasou are treated
as untreated domestic wastewater.

1. History and Current situation of wastewater treatmentin Japan

B Current situation of population served for treating domestic wastewater

End of FY2022

End of FY2021

101.280 (81.0%) 101.181 (80.6%)

3,018 (2.4%)

11.784 (9.4%)
825
6,229
4,730
160 (0.1%)
116,242
125,065
8,823
7.4%

3,103 (2.4%)

11,758 (9.4%)
831
6,203
4,725
171 (0.1%)
116,213
92.6%
125,540
9,327
7.4%

2. General Information of Johkasou

B Domestic wastewater = Black water (Night soil) + Gray water(kitchen drainage, bath drainage etc

“less
’ ur\pact with
Current
\aad

Public
waterway
/H;\y impact ™
with 8 times )

\pu\liiﬁ\t_\/nad G
Ezsﬂz-rpaz!z
2

2. General Information of Johkasou

B “Johkasou” is categorized as decentralized wastewater treatment system for domestic wastewater discharged
by household, building and so-on.“

B Johkasou have a combined purification structure capable of treating both night soil (black water) and
miscellaneous wastewater (gray water)

B Johkasou attains high and stable performance as same as that of sewage treatment plant and it has been
installed totally more than 3.9 million unit in Japan.

[ Industrial wastewater, Domestic wastewater J

[ Sewage treatment, Decentralized treatment J

wastewater
{ Septic tank, wetland, DEWATS, etc., Johkasou J

Clean,
purified

‘ BOD removal, Nitrogen and/or Phosphorous removal|

Usually installed underground

Typical layout of small scale Johkasou setup for household

2. General Information of Johkasou

B Configuration of old & current type Johkasou

» Though new installation of old type Johkasou was prohibited in 2000, still approx. 3.6 million sets of old
type Johkasou are used in Japan.
» It is necessary to promote the conversation to the current type of Johkasou.

Total numbers of
Johkasou
installed -
7527615

New installation of old type
Johkasou was prohibited
except in special cases

10,000,000 National subsidy

program for Current
type Johkasou
established (for

individuals)

9,000,000

8
g
8

Johkasou Act llAnnmonnj

0Old Type Johkasou

3,569,862
(47 4% of total) || oldtype
TIIEIr| (! currenttype

Current Type
Johkasou
3,957,753

(52.6% of total)

g
8

6,000,000

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000

Number of Johkasou installed(person)

0
A A A A 'S A A A
1985 1990 1995 2000 2005 2010 2015 2020 (year) 12
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3. Legal Framework of Johkasou in Japan

3. Legal Framework of Johkasou in Japan

N Overall concept of water environment improvement N History of Johkasou Act

National Government
- Year Item
l Target Establistment of Environmental, Quallty Standards ‘ - Vision 1960 to With increasing population of flush toilet, rapid installation of Tandoku (old type) Johkasou to treat black
of Pollution [Basic Environment Law] - Law & Regulations around 1980 | water only
F = - Technical Standards " — . - g
D oo s Ao e A - National Subsidies 1983 Johkasou Act enacted (legislation introduced by a Diet member, came into force in 1985)
(Water Pollution Prevention Act] ‘ L 2000 Amendment: New installation of Tandoku-shori (old type) Johkasou was prohibited
Nationwide uniform standards
- Sharing R ibilit 2005 Amendment: Stricter water quality management systems introduced
/ Iilric'(lert_regulatit:}n on Wastewaier Standards \ aring Reeponsibiity 2019 Amendment:
Industrial ngfe?;?or;ﬁ”?:n grs;';ijiooan{:uo's - B » Strengthening the authority of prefectural governors for conversion from Tandoku
Wastewater Notification, measuring and recording of Local Government Johkasou (old type) to Gappei Johkasou (current type)
Measures wastewater, on-site inspection - Treatment Master plan » Clarification for proceeding Johkasou installation as a public works
— Pen'r_xlt_ies, ilmproyement orders and other ) and its implementation » Others
\ administrative guidances 4 - Ordinance
@ 2 - Construction, Operation
- Investments, human resource developments, etc. and Management of B Purpose of JohkasouAct
for pollution prevention sewerage facilities ) R )
Adliite A gidiaie 5 v Promotion of domestic wastewater ( both black and gray water ) treatment by Johkasou for conservation of
B ——. ) - water quality in public water area
vlamt‘ew: - Sewerage System Establishment [Sewerage Law] Johkasou operation and v Preser?fatio:of ?he living environment
lastewater . i maintenance
s e Installation of Johkasou [JohkasouAct] etc. | 3 ) v Improvement of public health

13 14

3. Legal Framework of Johkasou in Japan 3. Legal Framework of Johkasou in Japan

H Outline of each article from 1 (one) to 68 (sixty eight) and its jurisdiction in Johkasou Act B Johkasou Installation Procedure and related Article of Johkasou Act

Ministry of the General provisions (articles 1- 4): Ministry of Land,
Environment Purpose/definitions Infi=stiuckie [ Installation netification (Article 5) I
(MOE) Johkasou installation Darspliia i
(articles 5-7) andl\/]‘l—ﬁlu_r;&n ﬂ(- --------------- (Certify under the Building Standards Act when necessary)
= ( I
Johkasou Dpéfaliﬂﬂsfmaiﬂleﬂaﬂﬂe \;/ ‘ Construction (Article 6) I- Johkasou contractor must register with the prefectural governor (Article 21)
— fur]a‘:E;fj Z—e:ﬁdgmg = (Atticles on construction standards) + Johkasou contractor must dispatch the certified installation technician on
(articles 35-41)

each office (Article 29)
Approval for types of johkasou
e e

1
1
1
1
1 s S5 P "
1 (articles 13-20) (Can issue administrative recommendations when necessary)
(Articles on wastewater treatment and |
: 1
desludglng) Registration for johkasou construction vendors ‘ s 3 3 % v l
| foiiiging tagy Post-installation legal inspections (Article 7)
Johkasou operators ! Johkasou installers '_:
(articles 45-47) : (articles 42-44) !
R of and i ion vendors | ‘I\}’
(arficle 48) ; N. .
S5
N

Miscellaneous provisions ;
(articles 49-58) :
I
Penalties
(articles 59-68)

Discontinuance notification (Article 11-2)




991

3. Legal Framework of Johkasou in Japan

3. Legal Framework of Johkasou in Japan

B Post-installation water quality inspection (Article 7)

Within 3 to 5 months after staring the operation

Inspection category Inspection items

1) Visual inspection

2) Water quality inspection

3) Document inspection

(1) Installation status

(2) Operational status

(3) Direction of water flow

(4) Usage status

(1) Hydrogen ion concentration
(2) Sludge settling ratio

(3) Dissolved oxygen (DO)

(4) Transparency
Maintenance inspection record

(5) Foul odors
(6) Usage of disinfectant
(7) Mosquitoes, flies, etc.

(5) Chlorine ion concentration
(6) Residual chlorine concentration

(7) Biochemical oxygen demand
(BOD)

3. Legal Framework of Johkasou in Japan

B Johkasou corporate registration process

National qualifications

N Inspections and Maintenance

7
[amaman
| 4
i ’/

Johkasou Inspector

Legal inspection
by Article 7

Co
im if the construction/
instalfation and treatment

performance are goo.

+ visual inspection

- water quality inspection
+ document inspection »

Timing of implementation
‘Three to eight months after
starting operation

" esponstk rgnzaton
Specified inspection agency,

L &
4 i
— y (s
[ !
S - [
Johkasou Operator Johkasou Desludging Technician Johkasou Inspector
Legal inspection
gk by Arck 11
Purpose Purpose Purpose
Maintain a normal Recover normal treatment Confirm i the mainienance
treatment performance performance normally and Geshdging s done
appropraiely, and  he reaiment
is good,
Contents Contents Contents
shudge accumulation * removing sludge « visual inspection
water quality - deansing the johkasou - water qualit inspection
+ mechanical apparatus « confirming if there are + document inspection
« replenish disi int faults or defects inside
the johkasou
S, S S
Over three fimes a year, Once a year Once a year
depending on the size and
the trealment
Responsible organization Responsible ponsible org
Johkasou Judging Specified inspection agency,
vendor, who is icensed by vendor, who s registered which is  public sefvioe
the prefectural governor, by the mayor, ) corporation of the prefecture, )
J

18

MOE) “Night Soil Treatment and Decentralized Wastewater Treatment Systemin Japan”

3. Legal Framework of Johkasou in Japan

B For Johkasou Technicians by Japan Education Center of Environmental Sanitation (JECES)

® Johkasou technicians should acquire extensive knowledge on not only wastewater treatment/johkasou,

i : Johkacou installation technic
Registration [Cartifiad oy fon ) but also water environment conservation and public health.
Prefecture e Af— Rerson c_el‘llﬂed to 7 ® Curriculums for johkasou operator and johkasou installation worker are as shown below.
i i supervise Johkasou construction
Instructions, advice,
dati te. a = = =
PRICMMANCHNON BE sy Q) TMLIT Johkasou Maintenance Technician Johkasou Installation Technician
construction sty s e, e s o by Article 45 by Article 42
company ® Fundamental of johkasou 8 H ® Fundamental of johkasou 8H
Q) ® Laws and regulations related with johkasou 4 H e Laws and regulations related with johkasou 3H
o Approval A ® Structure and function of johkasou 22 H e Structure and function of johkasou 15H
Munlmpalny — L3 ® |Introduction to installation of johkasou 4 H ® Mar 1t of joht 1i llation 8H
Instructions, advice, A DR Ty @ Operation and maintenance of johkasou 30 H @ Introductionto O&M and desludging of johkasou 3H
recommendations, etc Johk ® Water quality management of johkasou 10 H
d:slu?g{l)sg ® |[ntroduction to desludging of johkasou 2H Total 37 Hours
company Total 80 Hours {>Days)
(13 Days) +
Registiation [Certified Johkasou maintenance technician] Test 2Hours
Prefecture Person certified to +Test 2 Hours
or other S ¢ supervise Johkasou maintenance inspections

, advice,
recommendations, efc

Johkasou Operator

Johkasou
maintenance
inspection company

o i ;
< Ministry of the Environment

mAs  Government of Japan

19
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Appendix 1
Other Information of Johkasou

Appendix 1. Other Information of Johkasou

ndix 1. Other Information of Johkasou

B Comparison chart of Sewage, Johkasou and Septic tank

e Sewage (sTP) Septic tank

Large size Category Centralized Decentralized
(51 P.E.~) Capacity(m3/day) Large Small to middle small

B Typical figure and performance of Johkasou

Smalland middle size

(5~ 51P.E.)
Application City covering with pipeline Forhouseheld, building, housing complex, community,
network hospital, school, publictoilet, etc.
Target Black water & Gray water Black water
Method Aerobic (plus Anaerobic) Anaerobic only
Treated water - Good - Poor,BOD = 100mg/L
quality -BOD <20mg/L - Nitrogen and Phosphorous
- Nitrogen & Phosphorous can be removed can’t
Discharge Clean discharge is discarded directly to the river, lake, - Dirty discharge is penetrated
seaandso-on. into ground
" 3 - Gray wateris discarded
Cylindrical shape withouttreatment
Main body Civil structure constructed FRP manufacturedin Civil structure constructed at
m The performance criteria of Johkasou's performance evaluation system at site factory site
BOD < Standard type 20mg/L, Option 15, 10, 5mg/L Maintenance works  Checking andadj ment, Jing, inspection, Desludging only
T-N (Total Nitrogen) < Standard type (NIL), Option 20, 15, 10, 5mg/L : Bchanglngspaisparts ek oy EATs)
T-P (Total Phosphorous) < Standard type (NIL), Option2, 1, 0.5, 0.1mg/L gotatpeticdToLang for planning, financg,
operation start construction Short

Johlk can be recognized as a “prefabricated small scale sewage treatment plant” in wastewater management
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Appendix 1. Other Information of Johkasou

B Installation records in Overseas (Total)

United Kingdom <>S 57units

di Raoid developiient aies As of the end of December 2022 (Total) by Johkasou System Association

891

. . . [ india 'S 123units, $M/L 379units |
B Application of Johkasou for domestic wastewater management [Pakistan <5 units ®ML Tunis | Nepdt s s, SM/Launes |
Russia  <S 2units \ Vietnam S 930units, #M/L 530units \
= T
a) Rural, agricultural area, b) Closed water area ) City Germany &S 370units Bangladesh <>5| 22units, ® M/L 24units | ‘ Usa $s 6,551units, @M/L 19units ‘ ® 2022 recent (Total)
Geographical isolated area | | [ Greece 'S 10units Myanmar <> 736units, @M /L 274units | ——
P | v S5 (Ex. Huge apartment project) Hungary ©S Sunits {1 —H Thai ®Mm/L aunits Small size 48,325units
| o] i : - o ’ o G m -
e 2 o, 9 &ele ﬁ‘ & :“;"“":::::gu.mu Rl China <>30,314units, #M/L 18units | {5 O 100l M/L size 1,856units
by A= P e |2 eEs e) Emergency hygiene improvement il Sl La0: &5 2umits, SMIL dunite Jo| € ;‘ Costa Rica O'S 2units Total 50,181units
For fiousehold and community - . area (if any) Algeria | = L
Lake, For important point source B o g 7z 2 3
o hnuse:ml;:nd — {55 Homettn Pl Tollet Arariront) (Ex. Poverty houses where fraquent water- ®M/L Bunits Taiwan OS lunit, @M/L lunit | [ Panama ®M/L 1unit TEtI61 CaiRITES
nrouni-ciased water ares (In advance before installing sewage system) born diseases are infected) Lybia - — Eaes Granada 'S Tumit
(Ex., Taung Tha Man Lake} @M/L 3units Philippines<>S 36units | Korea i
) i~ % @M/ 5units | ¢M/L1unit N
f) Monumental Area Mali s 1unit E ——{"SriLanka<>S 370units | .
2 - = riLanka units | ¥ - =
(Ex. For natural reserve, world heritage, etc.) T =T @M/L 174units B / H Trend by years (Total)
B Example of Johkasou installation overseas et n [Arab s zunits I Palau 9§ 17units, #M/L 3units
= - [ e —— ] Saudi Arabia 'S 6units —{ Malaysia ©OS Lunit Papua aha— T ——
South Africa S 45units 4 M/L 1unit New Guinea i 1. Ehirias
Palestine <>S Lunit Sirgapor= @M/l dunits @ W/L 1uirit in-3 years
s _dunit I—v—v—n—‘ ia<>S 200units, #M/L 341units

e

IS
R l Z Tanzania  @M/L Lunit Syria @M/L lunit ||

AustraliaOS 7,832units, @M/L 3Sunits |

Accumulated numbers

Restaurant Toiletin factory Canteen & toilet Employee dormitory Kenya 2; /157:;::‘! [|traq  ®M/L 2unit [—

(Myanmar: 30m?/d) (Saudi Arabia: 530m?/d)

(China: 10m?3/d) (Vietnam: 5m?/d)
At the end of 2022, totally over 50,000 sets of Johkasou are installed overseas 2

gﬂsﬂzﬂ .« | Yellow colored : more than 100units
unit | -

i <GS iurie Jordan OS 6units ©S = Smaliscae ( 5PE~50PE) - )
ML : Medium arg=-scale( 51 PE~ ) : P

Appendix 1. Other Information of Johkasou

B Approval process for types of Johkasou (JohkasouAct, Article 13) B Example of contents in Johkasou’s Performance Evaluation System

2) Inflow Pattern

® Parties intending to manufacture Johkasou in production plants shall obtain approval from the Ministry of Land, Infrastructure, 1)
Transport and Tourism (MLIT) for the type of Johkasou to be manufactured (does apply to test manufacturing)
® This process is suitable to Performance Evaluation System

Performance Criteria =

Applicant (Johkasou manufacture) chooses
the application value for test criteria in below

Inflow ratio (96}

EBOD [20, 15, 10, 5], T-N [20, 15, 10, 5], T-P [2,1,0.5,0.1 ] .
Approval by the Model : S5 [20, 15, 10, 5], n-Hex [20, 10, 5, 3], COD [30, 15, 10]
Performance Minister of Land, Pl Put into st nnmumnn
Evaluation Test PP Y Market Times of Day
infrasticttire jTaRspot Johkasou Act 3) Type of Performance Evaluation Test Time
and Tourism N £
Test Method Duration (weeks) :"“: Evaluation Points
Short period constant Breeding - over 16 wks for2 Water Quality/Sludge/
PR~ ) temperature (13 & 20°C 8 wks respectively) Maintenance
onkasou's i
Performance On-site test 1 Breeding+ over 48 wks Over 1 Watt;;:i‘:tzl :::fcl:dgel
Evaluation System =
On-site test 2 Breeding + over 48 wks Over 3 Wat(-;;l QualltylSIudgel
v" Detail of Johkasou's BintonAncs
Performance 4) Other Test
Evaluation System . No. of . :
Test Method Duration (weeks) it Evaluation Points
Maintenancelevaluation = Over 1 Ease of Maintenance
hitps:liwww.bej.or. it pdf test
‘ Sample of Performance Evaluation Type Johkasou ‘ 27 Sludge test Breeding + over 12 wks Over 1 Sludge

Note: In order to obtain approval, several tests are implemented in combination in the above tables.
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Appendix 1. Other Information of Johkasou

B JIS A3302-2000 Estimation of population for wastewater purifier of buildings
[ 1PE. = 200L/day, 409 BOD/day ]

Example
® General household
[Formula] If total floor area A (m2) =130m?2 , Johkasou capacity (P.E.) shallbe 5 P.E.

® Hotel with a wedding hall
[Formula ] Johkasou capacity (P.E.) = 0.15 x ( total floor area A (m?) )

@ |arge hospitals with commercial kitchens or laundry facilities and more than 300 beds
[Formula ] Johkasou capacity (P.E.) = 11.43 x (number of beds B - 300) + 2,400

Large categories Detail categories Large categories Detail categories
(Formulas) (Formulas)

1. A place where people Theater, etc. (3) 7. Parking Highway rest area, etc. (7)
gather 8. School Library, ete. (3)

2. Residence Apartment, etc. (6) 9. Office Office with canteen, etc. (2)
3. Hotel Motel, etc. (4) 10. Work facility Laboratory, etc. (2)

4. Medical facility Clinic, etc. () 11.0thers Public toilet, etc. (6)

5. Store Restaurant, ete. (6)

6. Amusement facilities Disco, etc. (13)

Total 11 large categories, 57 equations I =
Appendix2. Subsidy for Johkasou

B Subsidy for Johkasou private installation for house owner

WSubsidizes municipalities supporting their residents (private citizens)
with current type Johkasou installation for Johkasou device fee and its installation fee

Public subsidy

(40%)
.
feioo Central
User’s burden '\en:r:::m::rt: government
60% (18/30) P expenditure
8130 (4130)
2/3 1/3

In public subsidy In public subsidy

mOwner of Johkasou is responsible for operation and maintenance.

ESince 1987

Appendix 2
Subsidy for Johkasou

Appendix2. Subsidy for Johkasou

Ref: over 300 projects as of 2016 ( total municipalities in Japan 1,718 as of 2021)
B Municipal Installation Project

® Municipalities install Johkasou as a public infrastructure like a Sewage treatment system
® Municipalities also carries out O&M works with collecting fee from house owners.

:j;re’f‘ Municipality expenditure Central government
10% (Local bond can be applied) (17/30) expenditure (10/30)
330

Lol

| Cost for in-house and effluent piping | Cost for all excluding in-house and effluent piping

»Advantage

If applying this scheme, it would be easier to convert old type Johkasou to current one due to
municipalities implement the conversion at once where many old type Johkasou are still
remained.

»Disadvantage
Responsibility for finance and management would be a burden of Municipalities.
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Appendix2. Subsidy for Johkasou Appendix2. Subsidy for

B Application of Johkasou PFl projectin Japan Example of Type of PFl schemeis “BTO” (Built, Transfer and Operate)

B Additional subsidy for installing in-house ® Furnishing the conversion manual Disadvantage of Johkasou Advantage of Johkasou PFI projects
piping works for conversion from old Municipal Installation Project » PFIl operators are responsible for installation, operation and

type Johkasouto current type Johkasou > maintenance.

» Municipalities can utilize private financing, technology and know-
how on business.

» Decrease of overall project cost and workload on municipalities,
and improvement of residential services due to the bulk contract
and implementation by private business.

P = Generalxm\ 7 Increase of financial burden on
— / guideline of \ municipalities
== judgement for ) » Increase of workload on
Ne.  vonversion .7 municipalities without enough
— human-resource

AR TR E Bl
IS HIE R TS

et

In detail

March, 2020 o
+f124 a2l Subsidies,
R Central government tax allocation Bioal
DR iz g Municipality
BOTHMTS agency
P W _ R Initial fee 4
i S o N / O Usage fee | .
/~ Additional detail ] (\'\"b g Inspection fee
. - ) h y guidance for ¢ April, 2021 e Resident
® Subsidizes municipalities supporting their | above:genersl \ HHSE4A P esidents
re_s!dents k(prlvate citizens) for in-house guideline by / SPC (Special Purpose T
piping.war using flow=chart;, ./ Company) for PFI — M agenc
NJgure, jphoto jete. 7 Installation, Inspection
L S < = O&M works (Initial, annual) #

B Example of Municipal Subsidies for Maintenance and Operation

M: Maintenance, C: Cleaning, LI: Legal Inspection

Name of Municipality Subjects of Subsidy | Amount of Subsidy (Maximum Approx. US$)

Fujisawa City, Kanagawa Pref. C US$ 20 in case of 2m3 plus US$ 7 x ( a(m3) — 2m3)

Fukaya City, Saitama Pref. M, C, LI us$ 140

Fukuroi City, Shizuoka Pref. M, C, LI ( M+C+LI of Johkasou) — Sewage usage fee (assuming)

lida City, Nagano Pref. (o] US$ 110, or Half of Cleaning fee -

Kakogawa City, Hyogo Pref. m,C, LI uss 140 Bek SRl o8 of f;;:,','

Kawagoe City, Saitama Pref. LI Us$ 50 is around US$430 including
_ " A . Cleaning, Maintenance, Legal

Kiyosu City, Aichi Pref. Cc 40% of cleaning fee Inspection Electricity.

Kumagaya City, Saitama Pref. M, C, LI US$ 110 in case of SP.E.

Machida City, Tokyo Metropolitan M, C, LI US$ 140 in case of 5P.E.

Matsumoto City, Nagano Pref. Cc US$ 140, or Half of Cleaning fee,

Mitoyo City, Kagawa Pref. M, C, LI uss 210

Ogose Town, Saitama Pref. M, LI uss 70

Tatebayashi City, Gunma Pref. c US$ 70 in case of 5P.E.

Yokkaichi City, Mie Pref. M, C, LI US$ 90 in case of 5P.E.

The Original is Japanese Yen and the rate is = I40)PY/ Uss.
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DA ERRITIZEITAHKERAE, HIKEE, E=4 1) 05 X FT L (Water quality standard, effluent standard, and monitoring system in Indonesia)

WATER QUALITY STANDAR, PRESENTATION OUTLINE
EFFLUENT STANDARD, AND » Water Quality and Effluent Standard System In Indonesia
MONITORING SYSTEM « Water Quality and Effluent Monitoring System in

IN INDONESIA Indonesia

Dr.Budi Kurniawan
Researcher
Center for Environmental Research and Clean Technology,
Life and Environmental Research Organization
National Research and Innovation Agency (BRIN)

Budi Kurniawan Budi Kurniawan

Water Classes

Water gquality
criteria are water
quality
benchmarks for
each water class;

WATER QUALITY STANDARD AND EFFLUENT STANDARD

CLASS 1
(raw water, drinking water, water recreation, freshwater fisferi
ivestock, cropping)

* Water quality standard)=> Surface water (river,

* Water class is a water quality

lake), groundwater, seawater = GR (PP) 22/2021 Fating shatis conaidared ol e Water quality
H suitable for use for certain criteria are based
| E]fﬂuent standard = Industry and Domestic, * Pollutant Parameters e (water recreation, freshwater fisheries, only on scientific

« Consider technical, livestock, cropping) data and expert
envirenmental and social- opinion regarding
i the relationship
economic aspects CLASS 3

% - between
(freshwater fisheries,
pollutant

(Permen) LHK N0.68/2016, Permen LHK parameters

Examples: MD (Kepmen) LH N015/2014, MR ) * Concentration each pollutant
No.16/2019 dll

* Discharge rate

* Discharge Load

livestock, cropping) nGahatione
* Effluent concentration are concentrations of pollutants expressed in terms of s e
parts per million for waste water discharged through outlet pipes from publicly environmentand
owned sewage treatment plants industrial plants and other types of effluents. human

* An effluent standard sets the degree of reduction of a pollutant that can be .' 'c"u"":‘?: Better water quality hes B mantistas
achieved through the application of various levels of technology. An effluent « Future

limitation is a restriction on the amount of a pollutant that can be released from a
point source into a water body. PP No.22Tahun 2021
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STREAM STANDARD (BMA), EFFLUENT
STANDARD (BMAL),OUTLET, OUTFALL

non point source pH 6-9 6-9 6-9 6-9 6-9
BOD 2 3 6 12 150
cob 10 25 50 80 300
' DO 6 4 3 1 2
Mixing Yooy Pb 0,03 0,03 0,03 1 -
zone
Sianida 0,02 0,02 0,02 = 0,3
sungai
g Fecal-coli 100 1.000 2.000 2.000 -
M keies 2)-BODS mglt é’ Total Coli 1.000 5.000 10.000 10.000 -
non point source
DU AurEwan
LAMPIRAN XXVII
. - p—— PERATURAN MENTER! LINGKUNGAN HIDUP
. REPUBLIK INDONESIA
National Uniform Effluent Standards of Coal Mining And CPO Effluent Standard of Upstrearn Petrochemical R o
Lampiran i BAKU MUTU AIR LIMBAH
Kepiubusan Menjeri Negara Industry and Petroleum Processing
Lin?‘kungm Hidup HAKU MUTU AIR LIMBAH BAGI USAHA DANJATAU KEGIATAN
Nomor ;113 Tahun 2003 INDUSTRI PETROKIMIA HULU
Tanggal 10 Juli 2003 . = > .
LAMPIRAN I I = Farameter I Satuan I mmzxmg Tinggl
PERATURAN MENTERI LINGKUNGAN HIDUP LpH z =
i . _— i i REPUBLIK INDONESIA BOD ! we/l 100
BAKU MUTU AIR LIMBAH KEGIATAN PENAMBANGAN BATU BA NOMOR 5 TAHUN 2014 oo . i
TENTANG BAKU MUTU AIR LIMBAH BAGI USAHA DAN/ATAU KEGIATAN i — mg/! L
Parameter Satuan Kadar Maksimum PARU MUTU AT LIMBAT PENGOLAHAN MINYAK BUMI Fenol I mg/1 ] 1
Cr mg/l 1
A. Baku Mutu Pembuangan Air Limbah Proses dari Kegi Per I N Cu mgfl 3
pH 69 BAKU MUTUAIR LIMBAHBAGIUSAHA DAN/ATAU KEGIATAN Bl = 7n g /1 10
Resiiu Tersuspenial mg/1 L [NDHSTRIMINYAR SawiT - ::nnnm Air Limbah mifton ':1‘{\[1:. baku | gfv
i MAKSIMUN N N o & £ a aha K
Besi (Fe) Tatal mg/1 ! Kadar Paling Tinggi | Beban Pencemaran PARAMETER B | AAKSIMUM Paling Tinggi
Mangan (Mn) Total mg/1 4 Parameter o ”3 O e s (e Th
£, ling Tinggi (kg/ton) BOD 5 80 80 MENTER! LINGKUNGAN HIDUP
BOD. 100 0,25 cob 160 160 REPUBLIK INDONESIA,
con 350 0.88
TSS 250 0,63 Wityak dan Lemak 70 20 BALTHASAR KAMBUAYA
Minyak dan Lemak 25 0,063 Sulfida Terarut (scbagal H:5) 05 05 SNT06-2470-19¢
Nitrogen Total [scbagai N) 50 0.125 T 5‘4»:1'{»
- DI agal NH3-N) E] SN - 3
?:hu limbah paling tinggi 2,5 n¥ per ton prrch,(vl?m ?v;?lwnk sawit (CPO) e : AIA 450011
5 N Phenol Total 08 08 SNI 06-6089.21-2005
Catatan Temperatur 50C SNI 06-6980,23.- 2005
1. Kadar paling tinggi untuk setiap parameter pada tabel di atas dinyatak pH g SNI06-6080.11-2004
dalam miligraim parameter per litai sir limbah Volume Alr Limbah per satuan 1000 m® per 1000 m? bahan baku minyak
2. Beban pencemaran paling tinggi untuk setiap parameter pada tabel diatas volume bahan baku maksimum

Comparison Between Stream Standard and National

Uniform Effluent Standard

TSS 40 50 100 400 100

diny dalam kg parameter per ton produk minyak sawit (CPO).
Nitrogen Total = Nitrogen Organik + Amonia Total + NO s + NOz
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How to control pollution loads Equally and
i i . Effectively? Who is discharging pollutants?
How to satisfy with the WQS: C, ? o Srduhe
How much?

Total Maximum Allowable/Daily Loading (TMDL)
L. = Q.x C, :effluent loading

{Loading)=(flow)x(concentration)

= Industries

4

Wastowstar How are the fate of pollutants in
treatment plants water body?
Dilution, sedimentation,

L.,=Q.,xC adsorption, uptake,
el el et degradation(biological,

oxidation, reduction, light)
Les
- Eredtmeneplonts /il T
household
RESPOND

Total Loading
=Xl

C=EL/V-R

Water quality Target C ,

More industries?

Effluent Discharge Permit: Water Quality Based Effluent Discharge

Limitation
Effluent quality and
flow Monitoring (daily Down stream river water
Upstream & monthly basis) quality and flow Monitoring

@, C)

(semester basis)

Discharge Downstream

@.c)

Up stream river water
qualityand flow Monitoring
(semester basis)

Local Effluent standards need to be determined
Load or concentration and flow rate for certain
parameter considering the National uniform effluent
standard and receiving water TMDL

Placid River

Implementation of GR (PP)22/2021 Chapter 116, 133, 134,
148 dan MR of MOEF (Permen LHK) No.5/2021 (Annex I1)

* Discharge permit for New Discharger
» Stipulating Local Effluent Standard based on TMDLs
» Stipulating Local Effluent Standard based on water quality standard

»  If water quality standard of the receiving water body has been exceeded, then
should conduct reducing water pollution load from other sources
(Compensation)

* Discharge permit for Existing Discharger
» Revise of the existing effluent standard based on the new TMDLs

if a waterbody can provide significant dilution/biodegradation then the water quality
standard can be set lower, thus resulting in a looser effluent standard or vice versa..
The stream standard is often set relative to the 'assimilative capacity' of a waterbody.

Budi Kurniawan, 2021

NATIONAL EFFLUENT STANDARD FOR TEXTILE INDUSTRY
PERMEN LHK NO.16 TAHUN 2019

LAMPIRAN I

PERATURAN MENTERI LINGKUNGAN HIDUP DAN KEHUTANAN REPUBLIK INDONESIA
NOMOR P.16/MENLHK/SETJEN/KUM.1/4/2019

TENTANG

PERUBAHAN KEDUA ATAS PERATURAN MENTERI LINGKUNGAN HIDUP NOMOR 5 TAHUN 2014
TENTANG BAKU MUTU AIR LIMBAH

MUTU AIR LIMBAH BAGI USAHA DAN/ATAU KEGIATAN INDUSTRI TEKSTIL

Detit | BOD | COD | 7SS |FemolTotal|KromTotal| *P2%% [ susde | Y22 | o | Wama | Subu lh:m
<100 6 | 150 | 50 05 1 B 0.3 3 56| 300 | Dewami2 100
L B e 0.5 T £ 0.3 3 §-9 | 200 | Deviasiz 100
>1.000 35 115 30 0,5 1 8 03 3 6-9 200 Deviasi 2* 100
m/han | me/L | me/L | me/L | melL me/L e/l me/L me/L Pico ~C = fon produk
Keterangan:
Pt-Co: true colour
temperatur udara seldtar
Salinan cesuai dengan aclinya MENTERI LINGKUNGAN HIDUF DAN
KEPALA BIRO HUKUM, KEHUTANAN REPUBLIK INDONESIA,
ttd. ttd.

KFRISNA RYA SITI NURBAYA
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For production process-> No specific

Effluent Standard for Domestic Waster Water MOEF

> Technical approval effluent standard (EF)
Regulation No.68/2016

i otiiced Waterariusnt i (discharge permit): Land application for nutrient
Aniardotoiland cas . Waster water Water augmentation -> EF not yet stipulated

Domestic waste water is defined as waste
water generated from: apartments,

accommodation, dormitories, health Industries are determined sources, type of  FTERYISIVIN x"ate"i”g T = R L
services, offices, commerce, markets, based on the impact pollutants, = S
Parameter | restaurants, meeting halls, recreation arenas, prediction concentration, Surface soil infiltration->-> EF=WQS
i { settlements, |ndustrybreg|onal WWTP, discharge rate, Class 3
P S E— . ! resuﬂent[al WWTP,_UI’ an WV_VTP' ports, 2 discharge load Injection and infiltration into aquifer
BOD mg/L I 30 airports, train stations, terminals and prisons i :
8, | - i d lty of Discharged to formations (recharging groundwater and
; —s *+ The coverage, quantity and quality o ; : i .
cob /LD I O0r ‘\ domestic WWTP are far from adequate lthe waterbody: E;e_‘xsgncgi:::;vater'ntr”s'on) %
155 me/L o I ar \l * There is no Wastewatfr quality monitoring river, lake, sea
Oil & Greece T mg/L | 5 | and performance’s O/M program for WWTP Water quality &
B ‘ ‘ provided by the governmen{s? fowrateof J/he te':h”°_'t°gy
. I =au 4 ; > o pe, capacity,
Amoniak mg/L 10 \ . Regullatlons r?éumng the treatmentandI Receiving TMDLs or WQS of the unit process,
; 13 : compliance of domestic wastewater quality waterbod W : =
Total Coliform jumlah/100mL 3000 standa_rqsare in place but_ no monitoring and y () receiving waterbody design criteria of
L]orang/han 100 supervision has been carried out WWTP
I + However, since the enactment of the Technology
Regulation of the Mlt['llster of Environment IMPLEMENTATION OF POINT Standard
and Forestry No. 5 of 2021, : ; Menitati
businesses/activities that generate domestic SOURCES POLLUTION CONTROL NatianalEfinco: T
wastewater are required to have an effluent BASED ON GOVERNMENT Standard determined by - ) (con\f_entlonal and
discharge permit from domestic wastewater REGULATION NO. 22 OF 2021 MOEJ are applied as the real time
Budi Kurniawan .

inimum reguireme

Water Quality Monitoring in Indonesia

Objective of Water quality Component of Water Quality Monitoring

Monitoring
* Meet the needs of delivering * Determination of location (sampling
environmental information to the points),
public * Time and Frequency (seasonal
* Determine and convey the status of variability),

WATER QUALITY AND EFFLUENT ooy e Lot er e e o
DI S C H A R G E M O N ITO R I N G SYST E M ) xi?l‘séjrzlnqgr;c?aﬁ ngg{irr?ggit?; Prc;cedures alnd methods of conducting
* Risk assessment and evidence of sampling (SNI 6987.57:2008)
environmental pollution case Water sample testing in the laborato

* Determining other environmental (Sample analysis, data verification an
pollution control pc_)licies (for validation),
example: total maximum allowable of « Analysis and interpretation of water

pollution loads, water quality classes quality data,
and standards, etc.).

Reporting

Budi Kurniawan
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.

Water Quality Monitoring System

Indonesia
Monitoring of water quality

Using the conventional method,
applied for surface water (river, lake)
and groundwater

Using telemetry system (automatic,
continue and online method), applled
for hotspot areas and intake of drinking
water sources as an early warning
instrument

As of 2022 there are more than 200
online monitoring stations installed

The effluent discharger should monitor
the receiving waterbody in the
semester basis (once in 6 months)

Monitoring of effluent

discharge

Using the conventional method,
applied for all industries which have
discharge permit

Using telemetry system (automatic,
continue and online method), applled
for only 12 type of industries (textile,
oil refinery, oil & gas exploratlon
nlckel mining, coaﬁ mining, gold d&

pger mining, pulp & paper, palm
oil, basic oleochemical, up-stream
petrochemlcals rayon, industrial
estate) as of 2020

Parameter depending on the type of
lndustry COD, TSS, NH4-N, NO3,

Flow in one hour basis

Figure 15: Surface water pollution status across Indonesia
Result of MOEF Moniteringin 2019

Pollution Status

+ Good Condition

+ Slightly Polluted

+ Moderately Polluted
+ Heavily Polluted

;L,\
-+

The majority of Indonesia’s populationis exposed to water pollution. About 85 percent of the population living
within a 5 km radius of water quality monitoring stations are exposed to fecal and total coliform levels above
thresholds. About three-quarters (73 percent) of this population are exposed to nitrogen and nitrogen derivatives

beyond thresholds, while 5 percent are exposed to mercury beyond thresholds. High levels of coliform, biochemical
oxygen demand (BOD), and chemical oxygen demand (COD) reflect a lack of adequate wastewater managementin
densely populated and More than 70 percent of national GDP is generated in river basins in which the majority of
sampling locations are found to be ‘heavily polluted’. (World Bank, 2021)

GHG - wastewater

.

.

.

Water and Sediment Quality in National Priority Rivers

Citarum, Ciliwung, Cisadane, Brantas, Musi, Mahakam and Barito Rivers 2020: BOD, COD,
Fecal Coliform and Total Coliform exceeded water quality class 2

Citarum, Ciliwung, Cisadane, Brantas, Musi, Mahakam and Barito Rivers 2021-2022: Fecal
Coliform and Total Coliform exceeded BMA while other parameters generally meet class 2
water quality

Bengawan Solo 2021-2022: BOD, COD, Fecal Coliform and Total Coliform exceeded water
quality class 2

The research results of Mochamad Adi Septiono and Dwina Rosmini showed that Cd, Cu,
Cr were found in high concentrations in sediments and catfish in upstream Citarum.

The results of research by Nurul Fatimah et al in 2020 regardlnﬁ the quallty of heavy

metals in water in the Citarum River Estuary show that Cd is still good, Pb and Cu are

I|ght|Y polluted and Zn is moderategl polluted. Meanwhile, the sediment shows that Cd is
heavily polluted, Pb and Zn are moderately polluted, while Cu is still good.

/ WASTEWATER TREATMENT

Table 1 State of wastewater treatment in each country (year of data in brackets)

0.1% (2018)
50% (2012) 37.5%3 |

Japan 75.8% (2018)
Vietnam | 12.5% (2019) |
Source: Takeda et al, 2021

24.1% (2018)

2019 to 2020 — Strange Data

10.26% 86.88%
septic Tank ﬁ% septic Tank [ 75 0%
13.16% 81.29%
L 1.28% | 1.06%
WWTP | 057% Urban + Rural WWTP 0.32%
B o1ssx | o7s%
M Rural
L 167% 0.09% Usban
Infiltration Wells 1.27% mUban Beach Ficld/Garden  0.42%
isi 023% i

18.71%

8.00%
pit Latrine 29.66% Pit Latrine 18.97%
10.12% 10.26%

57.42%

sewensrvve: [
67.84%

u Urban + Rural

63%
Pool /Ricefield/River/Lake/Sea = 57;%
7.27%

10.67% 025%
Other 17.78% Other  0.15%
5.08% 0.21%

Figure 5 Percentage of households by wastewater disposal
N site (WDS) in Indonesia
2 (BPS, National Social Economic Survey 2020)

Figure 4 Percentage of households by wastewater disposal
site (WDS) in Indonesia
(BPS, 2019)
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GHG - wastewater

/ WASTEWATER TREATMENT APPROACH L
ONSITE SYSTEM CENTRALIZED WWTP INCLUDE DEWATS
Bagl wilayah dengan kepadatan > 150 jiwa/ha
P N
ol " T 1 H

e

Instalansi Pengolahan Air
Limbah (IPAL)

FECAL SLUDGE MANAGEMENT

Jaringan Perpipaan

2018 = 67,16% tongki septik tidak diolah tinjanya di IPLT Z
TARGET
204 7% 136% 3%

1 Didnruﬁg rﬁelului udvt.:k;lsi
STBM untuk pendanaan
Masyarakat & DAK

69,64% tangki septik tidak diolah finjanya di IPLT

Fokus Penanganan Kemen
PUPR (pendanaon APBN &

950 ribu KK DAK) 1,7 juta KK
Figure 6 Wastewater treatment approach 2020-2024 T ——
(Prasetyo, 2020)
—
/ ESTIMATION OF WATER CONSUMPTION- L
GENERATION

Centralised
communal

Clean
water

Losses

(a)

Clean
water ) Untreated

(b)
Figure 8 Estimation of clean water consumption, grey water and black water generations

and discharge into water bodies in urban (a) and rural areas (b). Numbers in m3/day
(Widyarani et al, 2022)

GHG - wastewater

/ URBAN WASTEWATER MANAGEMENT
SYSTEM

I

A sewerage connection is
available to less than 2 percent | 2%
of the population-and 17 f )
percent of rural people still

2%

_______ &

practice open defecation. A
Nationwide only 7.4 percent of A Off-site Wastewater Total Wastewater
municipal wastewater is safely Sanitation Safely Collected Safely Treated
'
collected and treated; there g +
maining 92.6 percent is B
discharged untreated to g E
water bodies. o f H9eN .
- - y
Yet existing systems have - s 2 .
unutilized capacity due to low g On-site : Septage Septage
rates of household connections. *, Sanitation H Safely Collected Safely Disposed
: ; or Treated
;

Open
Defecation

Figure 7 Wastewater and septage flow in urban Indonesia
(BAPPENAS, 2019)

92.6%

Septage & Wastewa-

ter Unsafely Disposed|

GHGI - wastewater

/ ESTIMATION

OF COD DISCHARGE

=]

Centralised/
communal
WP

«

Black water
3022

Reduced

Leak
(notweated)

(a)

Figure 9 Estimation of COD discharge from grey water and black water in
and rural area (b). Numbers in t/day
(WidyaFani et al, 2022)

Grey water Centralised/
2504

ommunal

Leak Reduced
(not treated)

(b)

urban area (a)
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Table 1 Characteristics of domestic wastewater in Indonesia and neighbouring countries

Parameter Unit WQS® Grey water Mixed (grey water and black water) Black water
Indonesia® Thailand®  Indonesia’ Malaysia® Thailand’ il Viemam" Indonesia'
pH % 69 658607208 72504677501 £03) 64204 67-74(70) 68-76(.2) 82 627468508
1SS mgh W T8 E11S) M3 S5-I @62 35T 1423 1243 (SK) S8-S000(T71) 36 184482333 £ 211)
TS mgA - 152-376 (264 = 159) 124-430 (256) 652-840(746 + 133)
BOD mgA W0 125401 225496) x4 13SAR0QT1x147T) 113214 12-5230) 206-850 (528  455)
oD mgA 100 232780 (418£219) 160468 148472 311+ 144) 234220 40-160 (100) 100-4590 (309) 116 S509-2361 (1435
13100
BODICOD % = 20-95 (57 £ 24) 46-149 (89 £47) 3641 (813
Oil and grease mgA 5 U-87 (49+33) 2-163 (61 £ 89) 5.3-29014) "]
Ammonia (NHeN) — mg W 07207586 01-259(45 £ 8D 12202 3 n
Toul nitrogen mgA - 59-226 (142 £ 119) 35-192(13 % 110) 5-20(10) 19-653 (336 2 448)
Phosphate (PO,"P) mg/ - 10-16 (13 2 4) 04-1308£06) 5.0£02
“Total phosphorus mg - P2 15409 3-12(6135) 62
Faecal coliform MPN/0Oml - 24x10%12x10° 93% 1046 10° 9.8x10°
(40 £6.9%10% 9.1x10%
Total coliform MPN/I0O ml 3000 26x 10%-1.3x 10* 33X 10521 x 10
4527.3%10) (3.2x107)
MBAS mg - 02-201£1) 548 01

Empty columns indicate data not available. Numbers within parentheses indicate mean values. Single values indicate results from one study

“Waterquality standadfordomesic vasiewater (MOEF 2016)

Kalsum ¢t al, 2014; Firdayati et al. 2015; Suoth and Nazir 2016; Astika and Zaman 2017; Rahmadyanti and Wiyone 2017; Hafiza et al, 2019;Marleni o al, 2020
Jiawkok 2013

ILim et al. 2013; Machdar et al. 2014; Astika and Zaman 2017; Wijaya et al. 2017; Rahmawati et al. 2019; Yulistyorini et al. 20192, b; Nagu and Lessy 2020; Oktiawan et al 2021; Nur and
Komala 2021 Ratnawati and Sugito 2021

“AkRAjalinetal. 2020

'Semsayun o al. 2015

fWuetal. 2017

"raetal, 2021 Widyarani, et al 2022

'Rochmadi ctal. 2010;Hafizact al. 2019

~=Not applicable

Water quality and Stunting

stunting, a long-term nutritional issue in toddlers, is indicated by a shorter height than other kids their age (Ernawati et al,,

2014). When adults are at risk for having degenerative diseases, children who are stunted will be more sensitive to two
diseases (Djauhari, 2017).

Infectious disorders like diarrhea, Environmental Enteric Dysfunction (EED), and intestinal worms are on the rise in part
due to factors of poor environmental sanitation, such as limited access to clean water, improper latrine use, and poor
handwashing hygiene behavior. The syndrome can result in problems of linear growth and raise infant mortality rates
(Hgadey &Palloni, 2019). Based on data from WHO in 2018, one of the nations with a high prevalence of stunting is
Indonesia.

In Indonesia, the average rate of stunting in children under five between 2005 and 2017 was 36.4%. Stunting can result
from a variety of reasons, not just inadequate nutrition encountered by pregnant women and young children (Putri et al.,

itary facli:lities are a few of these problems

Poor parenting techniques, a lack of ANC (Ante Natal Care) services, quality post-partum care, and qual(i%y early learning, a

family's inability to get nourishing food, clean water, and san im Nasional

Percepata Penanggulangan Kemiskinan, 2017).

Stunting is more common in households without access to clean water (59.3%) and in those that do not treat or heat their

drinking water (93.2%}. According to the history of toddler diarrhea, stunting is more common in toddlers who have

experienced diarrhea frequently (66.1%) (Ahmad & Nurdin, 2019). Infectious disorders like diarrhea, Environmental Enteric

Dysfunction (EED), and intestinal worms are on the rise in part due to factors of poor environmental sanitation, such as
limited access to clean water, improper latrine use, and poor handwashing hygiene behavior. The syndrome can result in
problems of linear growth and raise infant mortality rates (Olo et al., 2021).

The availability of water and sanitation facilities, as well as environmental factors including contaminated water and poor
hygiene habits, all contribute to stunting. Stunting in Indonesia is also linked to subpar maintenance techniques,

insufficient sanitation and water supply, and lack of access to food and water (Beal et al., 2018). 60% of all diarrhea-related
deaths occur in low- and middle-income countries, where around 827,000 people per year pass away from poor access to
water, sanitation, and hygiene. 432,000 deaths each year are primarily caused by poor sanitation. The deaths of 297,000

childlien under the age of five each year could be prevented with better access to water, sanitation, and hygiene (WHO,
2019).

Budi Kurniawan
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Table 3 of t plant
Time of study Location Number WWTP system Effluent concentration  Removal efficiency (%) References
of units (mg/ly
2011 Sleman, Yogya- 9 ABR-AF (5), BOD: 30-50 NA (Kerstens et al. 2012)
karta, Surakarta, AD-ABR-AF (3), COD: 80-131
Blitar AS(l) TSS: 22-44
Ammoni
Total nitrogen:
2011 Yogyakarta 2 RBC(1).CA(l)  BOD:7.5-88 (36) BOD: 64-96 (81) (Lim et al. 2013y
COD: 14-134 (62) COD: 76-95 (86)
TSS: 8-37(19) TSS: 85-97 (91)
Ammonia: 0-1.4(0.6)
Total nitrogen: 173-211
216)
2016 Semarang 6 ABR +AF (6) COD: 15-92 (41) COD: 62-93 (85) (Astika and Zaman 2017)
TSS: 8-78 (32) TSS: 80-95(87)
Ammonia: 0.01-0.8
0.4)
2018 Yogyakarta 9 ABR (8), RBC (1) BOD: 12-105 (62) BOD: 23-97 (68) (Rahmawati et al. 2019)
COD: 123-375(242)  COD: $-77(52)
TSS: 17-483 (193)
Ammonia: 3-38 (20)
2018 Malang 89 ABR (89) BOD: 67 (Yulistyorini ctal. 20192)
TSS: 66
Ammonia: 43
NA Yogyakarta 1 AD+ABR (1) BOD: 22 BOD: 88 {(Rochmadi et al. 2010y
COD: 61 COD: 97
TSS: 60 TSS: 97
Total nitrogen: 4.7 Total nitrogen: 75
NA Padang 5 ABR (5) BOD: 29-207 (83) BOD: 10-72 (24) (Nur and Komala 2021)
COD: 5-106 (18) COD: 45-91 (85)

TSS: 80-724 (128)
Ammonia: 46-112 (76)

TSS: 17-71(58)

-83 (69)

Numbers within parentheses indicate mean values
NA=daia not available, ABR bic baffled reactor, AD bic digesicr, AF:
acration, RBC=rotating biological contactor

bic filter, AS =activated sludge, CA=contact

The domestic wastewater management system is regulated in Regulation of The Minister of Public Works

and Public Housing Number 4 of 2017

[

LIST OF CENTRALIZED WWTPs IN INDONESIA

Table 2 List of Centralized WWTPs in Indonesia built by the Ministry of Public Works and Housing

(MPWH)

1 | Medan 1 20,480 10,000 UASB

2 | Parapat 1 307 2,000 Aerated Ponds
3 | Batam 1 4,000 2,852 Oxidation Ditch
4 | Jakarta Zone 0 1 2,602 38,880 MBBR

5 | Tangerang 1 2,758 2,800 Aerated Ponds
6 | Bandung 1 116,000 80,835 Lagoons

7 | Cirebon 4 8,136 20,500 Lagoons

8 | Surakarta 3 15,549 14,000 Biofilter & Lagoons
9 | Special Region of Yogyakarta 1 23,189 15,500 Aerated Ponds
10 | Denpasar & Badung 1 14 546 51,000 Aerated Ponds
1 |B 1 2,076 800 Aerated Ponds
12 | Banjarmasin it 6,978 18,000 RBC

13 | Manado 1 100 2,000 RBC

Source: Prasetyo, 2020
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Table 3 List of Centralized WWTPs in Indonesia built by MPWH

] et Domestic Capacity (m?/day) Service
No. City Population Consirntion . Coverage

{m¥/day) nstalled Used )

1| Medan 2,279,894 150 273,587 10,000 5,650 2.1

2 | Parapat 180,694 105 15,178 2,000 15 08

3 | DK Jakarta 10,557,810 150 1,266,937 42,000 5,195 04

4 | Bandung 1,263,916 150 151,670 80,835 49,769 33

5 | Cirebon 333,303 105 27,997 20,547 9,667 35

6 | Yogyakarta 431,930 105 36,283 15,500 14,260 30

7 | surakarta 517,887 135 55,932 9,504 6,325 11

8 | Denpasar 463,400 105 38926 51,000 35,000 20

9 |Batam 1,196,396 150 143,568 2,852 150 01

10 | Banjarmasin 708,606 135 76,529 12,000 3,480 45

11 | Balikpapan 688,318 135 74,338 800 800 11

12 | Tangerang 1,771,092 150 212,531 2,700 800 03

Source: Widayaniet al, 2022

~
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Table 4 List of Communal WWTPs in Java monitored by MoEF in 2022 (continued data)

Anaerobic, Aerobic, MLSS and

BOD, COD, Ammonia and Total

b |Hemper B Horth dakara Gl s Disinfention Using Ozone Coliforms
16 | Kismorejo Communal WWTP Karanganyar Regency 20 ABR Ammonia and Total Coliforms
17 | Mojosongo WWTP Surakarta City 216.8 Aerated Fluctuative Lagoon =
18 | Tangkil Communal WWTP Sragen Regency 575 ABR BOLFCOD; Anurona. and Total
Coliforms
19 | Karanglo Communal WWTP Klaten Regency 22 ABR and AF Total Coliform
Environmental Sanitation Park "
20 Communal WWTP Boyolali Regency 80 ABR Ammonia and Total Coliforms
21 | Ngentak Gumpang WWTP Sukoharjo Regency 30 ABR BOD and COD
22 | Ngentak Communal WWTP Bantul Regency 60 ABR Ammonia and Total Coliforms
23 | DEWATS Domestic Communal WWTP | Yogyakarta City 38 ABR Ammonia
24 | Kaweron Communal WWTP Magelang City 114 ABR -
25 | Kupang Communal WWTP Semarang Regency 35 ABR and AF oD, COD&?:{';:;;T and Total
26 | Pulutan Communal WWTP Salatiga City 25 ABR TSS and Ammonia
27 |Jaranan Sehat Communal WWTP Bantul Regency 45 ABR BO0IEOD, ATmONa a0 Tokl
Coliforms
Cucung Berbinar Community Self-Help
BOD, COD, A nd Total
28 | Groups {KSM) Community Based Sidoario Regency 685 ABR and AF U PR

Sanitation Program (SANIMAS)

Coliforms

Source: MoEF, 2022
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Table 4 List of Communal (Decentralized) WWTPs in Java monitored by MoEF in 2022

1 | Malela Village WWTP Depok City 175 Anaerobic Baffled Reactor (ABR) Ammonia and Total Coliforms
2 | Bekasi Jati WWTP Bekasi City 15 ABR Ammonia and Total Coliforms
Anaerobic, Aerobic, Advanced
3 | Bersama WWTP Bekasi City = Oxwidation Process (AOP) and =
Filtration (Belt Press)
4 | Joglo WWTP ‘West Jakarta City 22 Anaerobic, Aerobicand MLSS =
5 | Setu Babakan WWTP South Jakarta City 100 Aerobic -
6 | Cipeucang Landfill WWTP South Tangerang City = Anaerobic and Filtration COD, TSS and Total Nitrogen
7 | Summarecon Serpong WWTP Regency 83 Anaerobic, Aerobic and Filtration -
8 | Markisa Village WWTP Tangerang City 60 ABR -
~ BOD, COD, Ammeonia and Total
9 | Sukaseneng Communal WWTP Pandeglang Regency £ ) Coliforms
Community Based Sanitation
10 | Program (SANIMAS) of Satu Hati Serang City 25 ABR Ammonia and Total Coliforms
Community Self-Help Groups (KSM)
11 | Bersatu WWTP Bogor Regency 25 Anaerobic Fitter (AF) BOD, £0D, 195, Ammonia and Total
Coliforms
12 | Cibabat WWTP Cimahi City 835 ABR Ammonia and Total Coliforms
13 | Buninagara Communal WWTP Bandung Regency 95 ABR and AF BOD, COD, Tgiifg:?:;oma and Total
14 | Zero One Park Communal WWTP | Bandung City 72 ABR BOD.CRD, Tii{[&“;om and letal

Source: MoEF (Ministry of Environment and Forestry),

2022
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Table 4 List of Communal WWTPs in Java monitored by MoEF in 2022 (continued data)

29 | Benowo Landfill WWTP Surabaya City = AOP =
Ngemplak Rejo Community Base Sanitation .
30 Program (SANIMAS) Pasuruan City 50 ABR and AF Ammonia
Kertowongso Sejahtera Ngemplak Rejo
31 | Community Base Sanitation Program Mojokerto City 20 ABR and AF BOD, COD&Q:::S:%T and Total
(SANIMAS)
Bina Sehat Ngemplak Rejo Community Base BOD, COD, Ammonia and Total
32 Sanifation Program (SANIMAS) Mojokerto Regency 54 ABR and AR Coliforms
33 | Supit Urang Landfil WWTP Malang City 300 Anaerobic dan Aerobic Ammonia
Langgar At-Tagwa Ngemplak Rejo Community
34 Base Sanitation Program (SANIMAS) Malang.Regenicy 30 ABRANIAE -
35 Linglungan Betu Noenmpiak Rela Community Blitar Regent 225 ABR and AF Ammonia and Total Coliforms
Base Sanitation Program (SANIMAS) egency B
Jamberejo Community Self-Help Groups (KSM)
36 Communal WWTP Batu City 425 ABR and AF BOD and COD
BOD, COD, TSS, Ammonia and
37 | Higiens 2 Tlogopojok Communal WWTP Gresik Regency 205 ABR and AF Total Coliforms.
Sandang Asri Ngemplak Rejo Community Base N
i Sanitation Program (SANIMAS) Kediri City 10 ABR and AF Total Coliform
39 | Makmur Tlumpu WWTP Blitar City 20 ABR and AF BOD, COD, TSS and Total Coliform
40 | Kedungrejo Communal WWTP Banyuwangi Regency 20 ABR and AF BOD, COD and Total Coliform

Source: MoEF, 2022

32
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Table 5 List of WWTPs built by MPWH (continued data)

38 DR Griya Sipucuk Housing District 53 Spec;arl Capital | Central Jakarta Harapan Mulia WWTP
deale LAY g4 | Regonol e akana Dahlia WWTP
39 Musi Banyuasin Musi Banyuasin Communal WWTP Jakarta
" WWTP Desa Lubuk Binti Alo 55 Bogor Bogor Area WWTP
40 Banyuasin i
Housing District Scale WWTP 56 Sikabiii Tenjoresmi Housing
41 Palembang City Jakabaring Housing District WWTP District Scale WWTP
Keramasan Housing District 57 Tasikmalaya Tasikmalaya WWTP
2 | south Sumatera | Palembang City WWTP 58 Bogor City Tegal Gundil WWTP
Griya Interbis Indah Housing 59 Wesh Java, Bogor City Bogor City Area WWTP
43 Palembang City — = £
District WWTP 60 Sukabumi City Bandung City WWTP
m Palembang City Taman Palem Kencana Housing &1 Bandung City Bandung City WWTP
L g‘ﬂgﬂk‘fg\“l’w T 62 Cirebon City Cirebon City WWTP
e bl 63 Cirebon Ci Cirebon City WWTP
45 Palembang City District WWTP ty ity
46 Palembang City Palembang City WWTP Source: MPWH
Kabupaten Belitung National
i Beiiung Regency Housing District WWTP
48 Belitung Regency Belitung Regency WWTP
Bangka Tengah
49 Bangka Belitung | Regerey Central Bangka Regency WWTP
50 L Bangka Tengah Central Bangka Regency WWTP
Regency
51 BanokaTengah Central Bangka Regency WWTP
Regency
52 Pangkal Pinang City Pangkal Pinang City WWTP.

GHG - wastewater

GHG - wastewater
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Table 5 List of WWTPs built by MPWH
1 C 23 Kam Kampar Regency Area
— {-entral Acen Regency 1 Bebesen Blang Gele WWTE | par Regency
2 Banda Aceh City Banda Aceh Area WWTP — WWTP
3 Aceh Sabang City Sabang City WWTP | 24 | Indragiri Hulu Indragiri Hulu WWTP
) Langsa City Langsa City WWTP 25 Bengkalis Lembah Sari Housing District
5 Lhokseumawe City Lhokseumawe City WWTP [ Hdie WWIP _
6 Simalungun Regency Parapat WWTP 2 Pekanbaru City P[()il;t:g}as cR;zav\r,lvc\J;vrs;’ng
- KaroRegency Karo £ Risy Lembah Sari Housing District
8 Deli Serdang Regency | Deli Serdang Area WWTP 27 Pekanbaru City Scale WWTP
Taman Putri Deli Serdang I 5
(= Indah Lestari H
° North | Del SerdangRegency | o cing pistice 28 Dumai City i i
10 Sumatera Samosir Regency Samosir WWTP I Bukit Nanas Regency
1 Pematang Siantar City | Pematang Siantar Area WWTP. 29 Dumai City Housing District Scale WWTP
12 Tebing Tinggi City Tenmg Tinggi Sub-District Area 30 Dumai City Dumai City WWTP
—— o 31 Batam City Batam City WWTP
iE Binjai City EWHAT@: i HP S 1| 3o | Rauslands | iang ity | 12mHng Pinang City Hausing
i R HGa anah Tibarau Housing District District Scale WWTP
— WWTP Merangin Housing District
15 Padang City Puus Area WWTP 3 Merangin Regency Scale WWTP
| 16 | Padang City Lubuk Kolang Area WWTP Desa Batin Housing District
17 Padang City Banda Buek WWTP 3 Batang Harl ReGeney | ol vowrte
18 West Padang City Cimpago Lake WWTP Jambi Sungai Lingkar Housing
Sumatera Laing Gelanggang Batuang o Batang Han Regency District Scale WWTP
19 Solok City = T 3
WWTP 36 Jambi City Jambi City WWTP
;. 'WWTP of District Belakang Kota Sungai Penuh Housing
20 Bukitingai City Bukitinggi 37 Sungal Penh G | pistrict Scale wwTP
21 P; in City Tanjung Pauh WWTP - — ) A
=2 | Pariaman City Taluak Vilage WWTP Source: MPWH (Ministry of Public Work and Housing)
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Table 5 List of WWTPs built by MPWH (continued data)

Banyumas Regency

Banyumas Regency Bukit Kalibagor Indah Housing District Scale WWTP

riya Satria Bukit Permata Housing District Scale WWTP.

Magelang Regency Regency Magelang Housing District Scale WWTP

Boyolali Regency Taman Sentosa Housing District Scale WWTP

Sragen Regency Sambirembe Housing District Scale WWTP

Sukoharjo Regency Regency Sukoharjo Housing District Scale WWTP |

Sragen Regency Sidoharjo Asri Housing District Scale WWTP

Kendal Regency Regency Kendal Housing District Scale WWTP |
Tegal Regency Taman Indo Kaliwadas Housing District Scale WWTP

Surakarta City Bengawan Salo Area WWTP

Surakarta City

Surakarta City Semanggi WWTP

Kawasan Jebres Housing District Scale WWTP |

Surakarta City
Semarang City

Kota Surakarta Housing District Scale WWTP
Dinar Asri Housing District Scale WWTP

Semarang City

Griya Utama Banjardowo Ketapang Housing District Scale

Pekalongan City Kota Pekalongan Housing District Scale WWTP

WWTP
Semarang City Kota Semarang Housing District Scale WWTP |

Source: MPWH

&
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Table 5 List of WWTPs built by MPWH (continued data)

©Q
©

1]
101

=1

| 81 | Bantul Regency Bambanglipuro WWTP
| 82 | Sleman Regency Depok WWTP
| 83 | Kulon Progo Regency Kulon Progo Regency District Housing WWTP |
| 84 | Special Region of Bantul Rﬂ. ency Bantul Re_zg_ency District Hpu;l@ WTP |
| 85 | Yogyakarta Gunung Kidul Regency | Gunung Kidul Regency District Housing WWTP
| 86 | Sleman Regency Berbah WWTP
| 87 | Sleman Regency Sleman Regency District Housing WWTP
| 88 | Yogyakarta City Kraton WWTP
89 Yogyakarta City Yogyakarta District Housing WWTP
| 90 | Pacitan Regency Pacitan Regency District Housing WWTP
[ 9| Malang Regency Sawojajar Area WWTP
[ 92 | Malang Regency Malang Regency District Housing WWTP
| 93 | Jombang Regency Jombang Regency District Housing WWTP
| 94 | Regency Regency District Housing WWTP
| 95 | West Java Regency Sumenep Regency District Housing Scale WWTP
| 96 | Malang City Malang City District Housing Scale WWTP
| 97 | Pasuruan City Pasuruan City District Housing Scale WWTP
| 98 | Surabaya City ITS Lecturer District Housing WWTP

Surabaya City

Surabaya River Area WWTP

Surabaya City Boezem Surabaya Area WWTP.
Batu City SPALD-T Kota Batu

Source: MPWH
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Table 5 List of WWTPs built by MPWH (continued data)

[ 119 | Belu Regency strict Commander Dormitory Area WWTP
| 120 | East Nusa Belu Regency Belu Regency WWTP
[ 121 | e Rote Ndao Regency WWTP in Ndana and Oeseli Island
[ 122 | Southwest Sumba Regency | Tambolaka City Southwest Sumba Regency Area WWTP
123 East Manggarai Regency | East Manggarai Regency WWTP
124 Manado City Manado City WWTP
[125 Noh Stlawesi Bitung City Bitung City WWTP
| 126 | Pohuwato Regency South Marisa Village WWTP
| 127 | Goarontalo Gorontalo City Gorontalo City WWTP
128 Gorontalo City Gorontalo City Area WWTP
| 129 | Palu City Huntap Duyu Area WWTP
| 130 | Sigi Regency Huntap Pombewe Area WWTP
| 131 | Central Sulawesi | Parigi Moutong Parigi Moutong Regency WWTP
[ 132 | Palu City Palu City Area WWTP
133 Palu City Palu City WWTP

Source: MPWH

@
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Table 5 List of WWTPs built by MPWH (continued data)

[ 102 | Bali Tabanan Regency Dauh Pala WWTP
Tabanan Regency Tabanan Regency WWTP
| 104 | West Lombok Regency | West Lombok Regency Area WWTP
| 108 | Central Lombok Regency | SPALD-T Tampar Ampar
| 106 | Central Lombok Regency |Praya Sub-Disfrict Area WWTP
| 107 | Central Lombok Regency |Jonggat Sub-District Area WWTP
| 108 | Central Lombok Regency |Central Lombok Regency Area WWTP
| 109 | East Lombok Regency Fisherman’s Area WWTP of East Lombok Regency
| 110 | West Nusa East Lombok Regency Masbagik Area WWTP
[ 111 ] Tenggara Sumbawa Regency WWTP RSH BTN Bukit Permai
| 112 | Regency Sumbawa Regency WWTP
| 113 | West Regency |Brang Area WWTP
[ 114 | North Lombok Regency | Gili T Area WWTP
| 115 | Mataram City Mataram City Slump Housing District WWTP
| 116 | Mataram City Mataram City Slump Housing District WWTP
[ 117 | Mataram City Sukarara Area WWTP
118 Mataram City Mataram City WWTP

Source: MPWH
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Table 5 List of WWTPs built by MPWH (continued data)

Majene Regency

Fisherman's Area WWTP of Pamboang Sub-District

Majene Regency

Banggae Sub-District Housing Area WWTP

Polewali Mandar Regency

Fisherman’'s Area WWTP of Balanipa Sub-District

Polewali Mandar Regency

NUSSP Polewali Sub-District Area WWTP

Polewali Mandar Regency

Polewali Mandar Regency WWTP

Mamasa Regency
Mamasa Regency

Mamasa Regency WWTP

Mamasa Sub-District Housing Area WWTP

Mamasa Regency
Mamuju Regency

Sumarorong Sub-District Housing Area WWTP
Mamuju Regency WWTP

Mamuju Regency

Legenda Garden Regency Mamuju WWTP

Mamuju Regency

Fisherman’s Area WWTP of Mamuju Regency

Mamuju Regency

Sese R Area WWTP, Simkep Sub-District

Mamuju Regency

Fisherman's Area WWTP of Kalukku Sub-Disfrict

Mamuju Regency

Maluku Regency Area WWTP

North Mamuju Regency

North Maluku Area WWTP

North Mamuju Regency

Fisherman's Area WWTP of Bambaloka Sub-District

North Mamuju Regency

Fisherman's Area WWTP of Pasangkayu Sub-District

151 | South Sulawesi

Source: MPWH

Gowa Regency

University of Hasanuddin WWTP

'
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§ Table 5 List of WWTPs built by MPWH (continued data)
Table 5 List of WWTPs built by MPWH (continued data) i
| 172 | Ambon City Passo WWTP
| 152 | Kolaka Kolaka Regency WWTP 731 ki Ambon City Benteng WWTP
| 153 | Konawe Selatan South Konawe AreaWWTP | 174 | Tual City BTN Housing WWTP, Tual City
| 154 | Konawe Selatan South Kanawe WWTP 175 Tual City Tual City Scale WWTP
| 155 | Bombana Bombana Regency WWTP 176 Central Halmahera Weda City Civil Servant Housing Complex Domestic Wastewater
156 Wakatobi Tomia Area WWTP B Treatment System (SPALDT) _
F Sulawesi Wakatobi Wakatobi Regency WWTP 177 Sula Islands Sula Island Regency Centralized Domestic Wastewater Treatment
T - |0 System (SPALD-T)
| 158 | b e AL Kendan ity Alen WWIE Halmahera Regency Centralized Domestic Wastewater Treatment
| 159 | Kendari City Kendari City WWTP 178 [er—— East Halmahera System (SPALD-T)
| 160 | Bau-Bau City Bau-Bau City Beach Housing Area SPALD Morotai Area Scale Domestic Wastewater Treatment System
161 Bau Bau City Bau Bau City WWTP 19 Marolal Elard (SPALD)
| 162 | West Southeast Maluku Saumlaki City WWTP | 180 | Temate Clty Ternate City Area Scale Domestic Wastewater Treatment System (SPALD)
| 163 | Southeast Maluku Langgur City WWTP 181 Tidore City Islands Sofifi City Balbar Area Area Scale Domestic Wastewater Treatment
| 164 | Southeast Maluku Langgur City Local Gavernment National Housing WWTP System (SPALD)
| 165 | Central Maluku Masohi City District Area Scale WWTP 182 Papua Jayapura City Jayapura City Setfiement Scale WWTP
| 166 | Maluku Central Maluku Central Maluku Regency WWTP | 183 | Teluk Wondama Wondiboy Zone AWWTP
| 167 | Buru Buru Regency : Namlea — Military District Commander WWTP | 184 | Teluk Wondama Wondiboy Zone B WWTP
| 168 | West Seram Benteng WWTP | 185 | West Papua Manokwari Manokwati WWTP
169 West Seram West Seram WWTP | 186 | Raja Ampat Raja Ampat WWTP
[170 | Ambon City Kate Kate Ambon WWTP [ 187 | Raja Ampat Raja Ampat Setilement Scale WWTP
171 | Ambon City Kayu Tiga Ambon WWTP 188 Sorang City Victory WWTP
Source: MPWH Source: MPWH
2 a2
— —
Table 6 List of Fecal Sludge Treatment Plant (FSTP) built by MPW}/ LIST OF FSTPs IN INDONESIA /Z/ 5 Table 6 List of FSTPs built by MPWH (continued data) / LIST OF FSTPs IN INDONESIA /Z/
[Mo.] Province | Rogeneycity [ inrastructure | :
8
[ 1] Sabang City Cot Abeuk FSTP [ 22 | Pematang Siantar City Pematang Siantar FSTP f | 47 | Jambi City Talang Bakung FSTP | 68 | Pangkal Pinang City Pangkalpinang City FSTP
| 2 | West Aceh Regency Kayu Puteh FSTP | 23 | Asahan Regency Asahan FSTP ©[48 | Merangin Regency LanglingFSTP [ 69 | Bangka Bangka Regency Bangka FSTP
| 3 | Aceh Besar Regency Aceh Besar FSTP | 24 | Sibolga City Sibolga FSTP B | 49 | Sarolangun Regency Tembok Cino FSTP | 70 | Beksang West Bangka Regency West Bangka FSTP
| 4 | Pidie Regency Pidie FSTP |25 | North Sumatera | Medan City Medan FSTP | 50 | Jambi Batang Hari Regency AMD FSTP [ 71 | p— East Belitung Regency East Belitung FSTP.
| 5 | Gayo Lues Regency Gayo Lues FSTP. | 26 | Dairi Regency Dairi FSTP 51 East Tanjung Jabung Parit Culum FSTP | 72 | Central Bangka Regency Central Bangka FSTP
| 6 | Aceh Jaya Regency Gunung Tanggoh FSTP | 27 | Serdang Bedagai Regency | Serdang Bedagai FSTP I | Regency 73 South Bangka Regency Toboali South Bangka FSTP
| 7 | South Aceh Regency PasieRaja FSTP 28 Tebing Tinggi City Tebing Tinggi City FSTP | 52 | | Bungo Regency Gamut FSTP [ 74 | Metro Gity Karang Rejo FSTP
| 8 | Southeast Aceh Regency | Lawe Sigala-gala [ 29 | Padang Panjang Gity Sungai Andok FSTP 53 Tebo Regency Ladang Panjang FSTP [ 75 | Pringsewu Regency Bumi Ayu FSTP
| 9 | Bireuen Regency Got Buket FSTP [ 30 | Padang Panjang Gity Surau Gadang FSTP | 54 | Rejang Lebong Regency | City Curup FSTP [ 76 | Bandar Lampung City Bakung FSTP
| 10 | Southwest Aceh Regency | Iku Lhueng FSTP [ 31 ] WS R Payakumbuh City Sungai Durian FSTP | 55 | | Bengkulu Utara Regency | Bengkulu Utara FSTP 77 ] South Lampung Regency Lubuk Kamal FSTP
| 11 | Aceh Pidie Jaya Regency Blang Awe FSTP [ 32 | DI Regency Aur Jaya FSTP | 56 |  Bengkulu Lebong Regency Lebong FSTP [ 78 | Lampung |Central Lampung Regency | Bandar Jaya FSTP
| 12 | Simeulue Regency Teupah Teungah FSTP 33 | Solok City Ampang Kualo FSTP | 57 | Kaur Regency Kaur FSTP [ 79 | West Lampung Regency Bahway FSTP,
| 13 | Central Aceh Regency Mulie Jadi FSTP 34 Agam Regency Sungai Jariang FSTP 58 Bengkulu Selatan Regency | Manna City FSTP [ 80 | Tanggamus Regency Kali Miring FSTP
| 14 | Bener Meriah Regency Wih Pesam FSTP [35 | Payakumbuh City Payakumbuh City FSTP 50 Prabumuiih City Sungai Medang City [ 81 | North Lampung Regency | Alamkari FSTP
15 Langsa City Simpang Wie FSTP. 36 Pekanbaru City Muara Fajar FSTP — FSTP 82 Way Kanan Regency Way Kanan FSTP
6 | Lhokseumawe City Alue Liem FSTP A Indragiri Hulu Regency Pematang Reba FSTP | 8o | [(MuaArs Erim Regency SOk KRG ESTE 83 i City FSTP
17 | Subulussalam City Kuta Cepu FSTP 38 | Kuantan Singingi Regency | Kuantan Singingi FSTP | | 61 | Musi Banyuasin Regency | Sungai Medak FSTP (84| . o' I'SambasRegency Sorat FSTP
E North Aceh Regency Teupin Keubeu FSTP E Bengkalis Regency Duri FSTP 62 Ogan Kometing Ui Simpang Kadis FSTP [85 | Landak Regency Landak Regency FSTP
|19 | East Aceh Regency Julok FSTP (40| oo Siak Regency Tualang FSTP — Sfﬂ:::gm | Regency ol Pl oy | 86 | Palangka Raya City Palangka Raya City FSTP
| 20 | Nagan Raya Regency Suka Makmue FSTP [ 41 | Kampar Regency Kampar FSTP 63 Pagar Alam City Alam Gity ESTP | 87 | East Kotawaringin Regency | East Kotawaringin FSTP.
21 Aceh Tamiang Regency Aceh Tamiang FSTP | 42 | Rokan Hulu Regency Rokan Hulu FSTP w i Ravias Laaeh Simpang Gegas FSTP | 88 | West Regency | West Kc FSTP
Source: MPWH [ 43 | D}u‘na\ City Dumai City FSTP 65 | —CJLBanyu Asin Regency _Lu—Ter}angu FSTP | 89 | QEntraI Sukamara Regency FSTP
| 44 | Bintan Regency Bmtén FSTP ? Empat Lawang Regency Lawang FSTP | 90 | Kalimantan |Lamandau Regency Lamandau FSTP
| 45 | Tanjung Pinang City Tanjungpinang City FSTP ? Ogan lir Regency Palem Rava FSTP | 91 | Seruyan Regency Seruyan FSTP
" 46 Natuna Regency Natuna FST Source: MPWH Sy “ [ 92 | South Barito Regency Barito Selatan FSTP
a3 Gunung Mas Regency Gunung Mas FSTP
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GHGi - wastewater

GHG - wastewater

Table 6 List of FSTPs built by MPWH (continued data) /

LIST OF FSTPs IN INDONESIA

k

94 Souty Hiny Sungal South Hulu Sungai FSTP | |13 Tasi Ciy Sirigkip ESTE
| | Regency 116 Bogor Regency Cibinong FSTP
[ o5 | Tanah Laut Regency Tanah Laut FSTP 7| WestJava Bandung City Kompak FSTP
| 96 | Banjar Regency Banjar FSTP | 118 | Bekasi City Bekasi City FSTP
| 97 | Tanah Bumbu Regency Tanah Bumbu FSTP [ 119 | Regency Purwarejo Purworejo FSTP
| 98 | B City B City FSTP | 120 | Regency Pemalang Pemalang FSTP
199 | South Barito Kuala Regency Barito Kuawa FSTP 121 Regency Klaten Komboran FSTP
| 100 | Kalimantan | Balangan Regency Balangan FSTP E Regency Kudus Kudus FSTP
1101 | Tapin Regency Tapin FSTP | 123 | Regency Pati Pati FSTP
102 Central Hulu Sungai Central Hulu Sungai | 124 | Regency Jepara Jepara FSTP
— | Regency FSTP 125 Regency Kebumen Kebumen FSTP
103 :‘mzn';;”“ Sungai North Hulu Sungai FSTP | | 126 | Regency Boyolail Boyolali FSTP
104 Tabalong Regency Tanjung FSTP % gnv Tegal Wuata Rejp FSTP
North Penajam Paser | 128 | legency K?ranganyar K;hbuto FSTP
105 REgaie] Buluminung FSTP ﬂ Central Java Regency Cilacap Tritih FSTP
108 | Kali’:‘;‘;tan West Kitai Regency Sendawar City FSTP % 2999"“\’ ﬁa""gg gam: K”‘::'Z?r:STP
Kutai Kartanegara - LA 2gency Remnal Embang
107 Regency Kutai Kartanegara FSTP | | 137 | Regency Sukoharjo Sukoharjo FSTP
[108 |  North Bulungan Regency Tanjung Selor FSTP |133 ) ity Stiakird Ssity Burakata FAte
109 | K Tana Tidung Regency Sesayap Hilir FSTP | 134 | City Magelang Dumpoh FSTP
0] oven Lebak Regency Sindang Mulya FSTP |135 | | Regency Grobogan Grobogan FSTP
11 Cilegon City Bagendung FSTP | 136 | City Surakarta Putri Cempo FSTP
112 Sukabumi City Cikundul FSTP | 137 | Regency Temanggung | Temanggung FSTP
E West Java | Bekasi City Sumur Batu FSTP |-138 | | Regency Pekalongan | Pekalongan FSTP |
114 Indramayu_Regency Pecuk FSTP 139 Regency Wonogiri Wonogiri FSTP
Source: MPWH
Table 6 List of FSTPs built by MPWH (continued data) / LIST OF FSTPs IN INDONESIA
| 187 | Toli-Toli Regency Kabinuang FSTP | 208 | Bau-Bau City Walio FSTP
| 188 | Central Palu City Talise FSTP | 209 | Bombana Regency Bombana FSTP.
| 189 | Sulawesi Sigi Regency Sigi FSTP [ 210 | SHikast Kendari City Puulonggida FSTP
190 Tojo Una-Una Regency Ampana FSTP [ 211 | SHAWES North Konawe Regency North Konawe FSTP.
| 191 ] Polewali Mandar Regency | Binuang FSTP [ 212 | Kolaka Regency Kolaka FSTP.
| 192 | Mamuju Regency Mamuju FSTP [ 213 | North Kolaka Regency North Kolaka FSTP
| 193 | West Sulawesi | Majene Regency Majene FSTP 214 Wakatobi Regency Kawatobi FSTP
| 194 | Mamasa Regency Malabo FSTP [ 215 | Ambon City Sirimau FSTP
195 P Regency P FSTP | 216 | Southeast Maluku Regency | Rewav FSTP
| 196 | City Nipa-Nipa FSTP. [ 217 | Maluku West Seram Regency Piru City FSTP
| 197 | Makassar City Makassar City FSTP | 218 | Southwest Maluku Regency | Tiakur FSTP
| 198 | Bantaeng Regency Batuterang FSTP [ 219 | Central Maluku Regency Masohi City FSTP.
| 199 | Pinrang Regency Malimpung FSTP 220 Tual City Tual City FSTP
| 200 | Maros Regency B FSTP [ 221 | Ternate City Ternate City FSTP
| 201 | Soppeng Regency Kubba Lempa FSTP | 222 | Tidore Islands City Tidore Islands City FSTP
| 202 | South Sulawesi | Palopo City Mancani FSTP | 223 | Central | Regency | Central Halmahera FSTP
| 203 | Wajo Regency Campalangi FSTP | 224 | Sula Islands Regency Sula Islands FSTP
Sidenreng Rappang 225 South West Regen West I FSTP
ﬁ Regency PaiomboFSTR [226 | Maluku | South I Reeggencgy South Halmahera FSTP
| 205 | Barru Regency Padangloang FSTP | 227 | East t Regency East FSTP
| 206 | Takalar Regency Ballang FSTP | 228 | Morotai Island Regency Morotai Island FSTP
207 Sinjai Regency Tondong FSTP [ 229 | North F ahera Regency North F FSTP
230 Tidore Islands Regency Sofifi City FSTP

Source: MPWH

GHG - wastewater

GHG - wastewater

Table 6 List of FSTPs built by MPWH (continued data) /

LIST OF FSTPs IN INDONESIA

[ 140 | Regency Kulon Progo Banyuroto FSTP | 166 | Regency Barat | Batu Putih FSTP
| 141 | Special Region | Regency Bantul Sewon Regional FSTP | 167 | West Nusa Regency Lombok Tengah | Pengengat FSTP
| 142 | of Yogyakarta |Regency Sleman Madurejo FSTP | 168 | Teheiara City Mataram Kebon Kongok FSTP
143 Regency Gunung Kidul Wukirsari FSTP | 169 | City Bima Bima City FSTP
[ 144 | City Surabaya Keputih FSTP 170 Regency Bima Bima FSTP
[ 145 | Regency Sidoarjo Sidoarjo FSTP [ 171 ] City Kupang Alak FSTP
[ 146 | Regency Gresik Gresik FSTP [ 172 East Nusa Regency Belu Lelowai FSTP
[ 147 | Regency Sumenep Sumenep FSTP | 173 ] Tenggara Regency Sumba Timur Waingapu FSTP
[ 148 | City Batu City Batu FSTP 7 Regency Flores Timur East Flores FSTP
[ 149 | Regency Lumajang Lumajang FSTP [ 175 | City Bitung Bitung FSTP
| 150 | Regency Tulungagung Tulungagung FSTP 7% Regency Bolaang South Bolaang
[ 151 | Eastfva Regency Madiun Madiun FSTP [ | | Mongondow Selatan Mongondow FSTP
| 152 | Regency Lamongan Lamongan FSTP | 177 | Regency FSTP
153 Regency Ponorogo Ponorogo FSTP | 178 | North Sulawesi | Regency Utara | North FSTP
| 154 | Regency Probolinggo Probolinggo FSTP | 179 | Regency Citymubagu Kotamubagu FSTP
[ 155 | City Blitar Biitar City FSTP 180 Regency Kepulauan Talaud FSTP
| 156 | City Malang Supit Urang FSTP I Talaud
| 157 | City Probalinggo Probolinggo City FSTP 1 Regency Tomohon Tomohon FSTP
[ 158 | Regency Ngawi Ngawi FSTP. | 182 | City Gorontalo Gorontalo City FSTP
159 City Pasuruan Pasuruan FSTP | 183 | Regency Pahuwato Pohuwato FSTP
| 160 | Regency Badung Badung FSTP. | 184 | Gorontalo Regency Boalemo Boalemo FSTP
[ 161 | Regency Tabanan Mandung FSTP | 185 | Regency Gorontalo Gorontalo FSTP
162 Regency Klungkung Lepang FSTP 186 Regency Gorontalo Utara | North Gorontalo FSTP
E Bal Regency Buleleng Bengkala FSTP Source: MPWH
[ 164 | Regency Karang Asem Linggasana FSTP
165 City Denpasar Suwung FSTP
/ LIST OF FSTPs IN INDONESIA
Table 6 List of FSTPs built by MPWH (continued data)
[ 231 | Papia Jayapura City Koya Koso FSTP
232 Jayapura Regency Waibron FSTP
[ 233 | Manokwari Regency Sowi FSTP
| 234 | Sorong City Makbon FSTP
235 Teluk Bintuni Regency Bintuni FSTP
E West Pagua South Sorong Regency Wayer FSTP
| 237 | Sorong City Sorong FSTP
238 Raja Ampat Regency Raja Ampat FSTP
239 | South Papua | Merauke Regency Bokem FSTP
240 Nabire Regency Wanggar FSTP
[, | et P e e ey lwaka FSTP

Source: MPWH

&
&
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Please be noted, there are several DEWATS built by NGOs, however no records of these
DEWATS.

One of the NGO, Yayasan Dian Desa has built 8 DEWATS in the following cities/region:

* Tegal—1 unit

* Pekalongan— 1 unit

* Bali—1unit

* Yogya— 3 units

¢ Pati—1 unit

* Wonosobo— 1 unit
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DAY RRITIZHEITHERHKLEDE Y 4 (Decentralized Wastewater System approaches in Indonesia)

APU
MINISTRY OF PUBLIC WORKS AND HOUSING SANITATION SECTOR IN INDONESIA \
DIRECTORATE GENERA L OF HUMAN SETTLEMENT
DIRECTORATE OF SANITATION
CURRENT CONDITION
@
GOALS AND TARGETS 80,92%

DECENTRALIZED

WASTEWATER SYSTEM
APPROACHES IN INDONESIA

Presented by:
Directorate of Sanitation
Directorate General of Human Settlements
Ministry of Public Works and Housing

November 14, 2023

DOMESTIC WASTEWATER SECTOR POLICY

Types of Projects/ Activities that
require EIA according to Minister
of Environmental and Forestry
Regulation No. 04/2021

The Government has set STRICTER
EFFLUENT STANDARD to protect WATER
QUALITY

Former: Updated: Projects/ Scale of Activity
; Minister of Activities requiring EIA

A\

Technical Standard of Domestic
Wastewater Minimum Service according
to Minister of Public Works and Housing
29/PRT/M/2018

Basic Service Quality of Domestic
W ter Management including:

Minister of |J| £ ironmental .
PARAMETER | Environmentaly and Forestry Construction of

UL EEULU G| NPT | | Sludge Treatment | Capacity > 50 m¥day
512014 1 " egp2016 Plant

Construction of

A I

Wastewater a. Coverage > 50.000

BOD 100 mg/l 30 mg/L Treatment Plant people; or
supporting m3day

100 mg/L 30 mgiL facilities

Construction of b. Capacity of WWTP
Total Coliform 3000/100 mL Sewer Pipe (for domestic

wastewater) > 5.000
m3/day

Quantity
Every Household has at least one access
to domestic wastewater treatment

Quantity

Safely Managed Access:

All urban area and rural areas with density
> 25 persons’/ha

Basic access:
Rural areas with density < 25 persons/ha

71,78%

0,
Goal 6.2 G o8t
Séjvsgfg:,?nBEl;\lET Moving from Open Defecation @
itati o3
GOALS 6 toward Safely Managed Sanitation g
ilabili <
Enst_.lre availability and Goal 6.3
sustainable management . . 4,6% 10,16%
of water and sanitation  |mprove water quality by halving 2011 2016 2022
the proportion of untreated
for all
wastewater
= BasicAccess == Safely Managed Access = Open Defecation
National Medium-Term * 90% basic access (including Growth rate on access sanitation from 2011-2022:
Development Plan 15% safely managed access) +2% per year -> mostly from the on-site system &
(2020-2024) = 0% open defecation Cc ity Based Sanitation (SANIMAS)

Reduction rate of Open Defecation (OD) 2011-2022:

\ #1,2% per year

APU
CONCEPT WASTEWATER MANAGEMENT IN INDONESIA \

Source: Minister of Public Works and Housing Regulation No. 04 Year 2017
DECENTRALIZED WASTEWATER SYSTEM

ON-SITE TREATMENT SEPTAGE TREATMENT PLANT (STP)

ON-SITE

SYSTEM
COMMUNAL Desludging and
BDVICUAL e TOILET Transportation Vehicle Septage Treatment Plant

WASTEWATER TREATMENT PLANT
SERVICES (WWTP)

OFF-SITE =

Sludge
SYSTEM

treat-
ment

Residantial Scalt P
{50~ 20,000 paople)

Black Water Pipe, Grey Water Pipe, Grease Trap, __Reticulation Pipe, Main Trunk
Persil Pipe, Service Pipe, Inspection Chamber including manhv'le, pump station,
etc

Specific Scale WWTP
(ex: high-rise buildings)

DECENTRALIZED WASTEWATER SYSTEM
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(aru \apru
ON-SITE SYSTEM ON-SITE SYSTEM

ON-SITE TREATMENT SEPTAGE TREATMENT PLANT

Conventional

Individual Septic Tank Communal Septic Tank

PRt 01"

Conventional
septic tank ) . i
planning refers S g T
to SNI 2398- ! i
2017. The septic T |
tank needs to be
equipped with

advanced

treatment I S

PAS BETON

[ 2015-2022 |

wht i

~ -
My

Jawa

Sumatera

The prefabricated septic
tank must has
certification and still
needs to be equipped
with advanced
treatment

i

ST . N
-

Bail s NusaTenogera

\ xpu

OFF-SITE SYSTEM ISSUES AND CHALLENGES IN DECENTRALIZED SYSTEMS IN INDONESIA

RESIDENTIAL SCALE OF WWTP

ON-SITE SYSTEM OFF-SITE SYSTEM
RESIDENTIAL SCALE AND SPECIFIC SCALE OF WWTP

e ASER

B SRl
u
SEPTAGE TREATMENT WASTEWATER TREATMENT

| 2016-2022
LY -—

Off-site Systems of
An Institution-Based

Location

Domestic Wastewater I I = 1. Many septic tanks do not comply with 1. Operational challenge to comply with the new
Sysfem - Indonesian national standards; effluent standards;
e - — =\ 2. Mostly no greywater treatment in septic tanks; 2. Has no sludge treatment plant, so it needs
g o Off-site Systems of Lok 3. No effluent standards for septic tanks; regular desludging and transport to STP or
Lir-site Sysiems ot 4. The scheme of sanitation service tariff for WWTP which has sludge treatment unit;
a Community- e e e desludging is not full cost recovery; 3. Mostly managed by the community and the
Senellcaries 5. Not all regenciesicities have IPLT (only 304 of tariff is not full cost recovery;

based Domestic
Wastewater System

514 regencies/cities that have IPLT);
6. Most IPLTs have not occupied full capacity;

- 64.626 households :
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IMPLEMENTATION OF REGULAR DESLUDGING AND MANAGEMENT \apu
INFORMATION SYSTEM (MIS)

°Uti|ization Management Information System
(MIS) to support Desludging Service. Advantages of

The sifting from On Call Basis Desludging to
Regular Desludging with benefits:

1. Control the performance of septic tank MIS utilization:
2. Minimize the environmental contamination 1. Track the transportation of sludge
3. Provide a minimum service 2. Ensure the sludge disposed to a Septage Treatment
4. Improve the operational of Septage Treatment Plant
Plant y 3. Ensure a transparent and accountable management

seplichopk o Reggar  slo o 34Sw ——>

B mae gy @ o
.

IR w7 s e am wn

Application-Based for QR Code for Customer
and Desludging Vehicle

QR Code Truk Tinja

QR Code Pelanggan

wm wn

On-Call Basis Desludging Regular Desludging

WAY FORWARD FOR SAFELY MANAGED AND SUSTAINABLE
SANITATION SERVICES

-I Greywater management to cope with the existing on-site sanitation system through application
of interceptor in city-scale off-site sanitation system;

2 Strengthening the governance of sanitation, such as preparing standards and monitoring
services;

Developing a suitable approach to climate change mitigation and adaptation especially for
3 on-site sanitation system services, from planning to operational process and potential resource
recovery for treated sludge.

APU
MINIMAL ASPECTS FOR IMPLEMENTING REGULAR DESLUDGING \

Local Governments must have:

= an operator;

= local regulations on domestic

wastewater management and

tariff/retribution;

infrastructure of Septage

Treatment Plant (STP) as well

as desludging and

transportation;

= Sufficient operation and
maintenance funds.

THANK YOU

MINISTRY OF PUBLIC WORKS AND HOUSING
DIRECTORATE GENERAL OF HUMAN SETTLEMENT

DIRECTORATE OF SANITATION
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5) EDKSIZHEEBEIKNIBIEZDIEEEZIBRT 5H 2 (How to secure the performance of the decentralized wastewater treatment facilities?)

Seminar on Improving Water
Environment in Indonesia

November 14, 2023

How to secure the performance
of the decentralized wastewater
treatment facilities?

Dr. Yoshitaka Ebie

National Institute for Environmental Studies, Japan

1

€S NIES, Japan
On-site and off-site in Indonesia

SPALD-S: On-site
 Individual (1 HH; 5 PE)
+ Communal (2-10HH; 10-50 PE)

SPALD-T: Off-site
« Settlement scale: 50~20,000 PE
« City scale: >20,000 PE

+ Specific area: subsidized apartments and
commercial buildings &

31:3

Sustainable Development Goals

sicomen GLYALS Goal 6.3

i (S Halving the proportion of
H HEAEd untreated wastewater by
LEEEEE 205

MDGs SDGs
Sanitary issues ™ | Environmental issues

Open defecation Primary treatment

Bucket/container “ Secondary treatment
Pit latrine without slab =

Shared

No tank/sewer pipe

Tertiary treatment E=
« Unimproved toilet

q Untreated wastewater

Decentralized domestic
wastewater treatment facilities

Septic tanks Biofil IPAL

Are they all
reliable?

septic tank? @

2
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5 things we need to consider for
dissemination of appropriate
wastewater treatment technologies

Effluent standards

Structure standards and/or Performance
certification

O&M and monitoring systems

Sludge collection, freatment and disposal
systems

License for technicians and/or service
providers

o hw e

5

Compliance to the regulation may not be ensured

T e
t

We can meet
new effluent
standard.

m) We need standardized performance testing method
and reliable certification system

Regulation has been updated

* Ministry of Environment and Forestry has issued new
effluent standard for domestic wastewater (2016).

* This new and stringent regulation for domestic
wastewater is a major step forward to improve water
environment.

Old New
P it
oH . 6-9 6-9
30

BOD mg/L 100 —_

cob mg/L - 100
TSS mg/L 100 30
Oil and Grease mg/L 10 5
Ammonia mg/L - e 10
Total Coliform N/100 mL - —> 3,000
Discharge L/person/day - 100

The Stakeholders Meeting in
Indonesia

To tackle this urgent problem, we have launched "the
Stakeholders Meeting on domestic wastewater
treatment” in 2015.

Central gov. ~ Industry-Academia-

A.‘ M) - Government Collaboration |
%} Manufacturers —

o Univ. & Eﬁ‘ € G

Local gov.
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Summary of discussion

» We need more manufacturers to , h
distribute domestic wastewater R
facilities in all Indonesia.

* However, it's easy to make a profit
if they produce poor performance
and/or weak tanks.

To eliminate low quality tfreatment facilities from the market

Performance testing method and Reliable
certification system are required!!

9
Testing methods
/_I_L_l_l_l._'_\
(P )
Domestic Testing Sampler
wastewater product

| 2. Take a sample |

11

| 1. Feed wastewater |

Simple! But...

Major standards in the world €S NIES, Japan

European Standard (EN)
EN12566-3: Small wastewater treatment systems for up to 50 PE

The United States
NSF/ANSI Standard 40: Residential Wastewater Treatment Systems

Australia
AS/NZS 1546 Part 3: Aerated wastewater treatment systems

Japan
Performance testing method for Johkasou

Major standardized testing method is not
hecessarily suitable for Indonesia.

Wastewater

Climate :
geheration

[21041121 2 24 586 7 621011121 2 34567 8]
arm P am

Influent valume (L]

Time

Monthlytemperature Inflow patternin Japan
fluctuationin Jakarta

12
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Field investigation

2nd SHM 3rd SHM

Precursor of SNI (National
Standard of Indonesia)

5th SHM

Drafted based on the industry-
academia-government
collaboration

4th SHM

SN

po— )

15

_ AES NIES, Japan
Inflow pattern in Indonesia

30%

m Japan
m This study (Indonesia)

25%

20%

15%
10%
5%
Ll
o o
q o
< r~

» Two peaks in the morning and evening
» Starts 2-3 hours earlier than Japanese case
» No high peak which is due to bath tub

proportion of wastewater

18:00 =

19:00 ﬂi—

20:00
0:00
1:00
2:00
3:00

17:00 _

10:00

11:00 ==

12:00 |

13:00 ;'
14:00}

15:00

1600 p——
21:00

22:00

23:00

14

€S NIES, Japan

Timing to take a test and
to get certificate

Same design and
manufacturing process
from the time of test.

Take a Get
treatment certification
performance of products
test by type test

Development
of new
product

Manufacture Sell products
the product in the market

Before start manufacturing
product series
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€S NIES, Japan
How to use the certificate?

Building permission processes

Local Hpplication Contractors/

governments manufacturers

Permission

*Submit application with

*Require the certificate

the certificate of the
product

of the product

fo confirm appropriateness to prove appropriateness

mm) Compliance to the regulation would be surel!

Step-wise implementati6h> NS japan

+ At the beginning, enact the certification system
only for some area/buildings.
— Central government

+ shows first targets of this certification system
like "Sensitive area/tourist site, large building”

— Local government
» defines where is "Sensitive area/tourist site ”

free vector graphics
19

_ €S NIES, Japan
Final goals

+ All the products in the market must have a
certificate to improve water environment in
Indonesia.

The certificate is based on the result

of performance test

» Treatment efficiency (Water quality)
» Robustness of the tank

» Material, design, Standard Operating
Procedure, workshop, etc.

18

€S NIES, Japan
Institutional structure

. Public awareness . Monitoring and
Planning g Implementation Evaluati
— = Command fising Yauzaen
<-> Coordination - s o Regulating
g Preparation Preparation of uicance,
isit effluent
W e el s
direction 9 g infrastructure evaluation
Ministry of & o i
>ty Ministry of Ministry of Ministry of
Central National Home Public Works g2 Environment
Government [REREHELELS Affairs and Housing and Forestry
Planning
L. Provincial . Provincial ET ey
Provincial Development Provincial Public 't?,l S
Planning Secretary Work \gency
Government Kneiy Agency (Province)
Regional J/
Degflnp_mem Regency/ 5 Regency/City / Environmental
. anning <> City S Public Work [ Service Agency
Regency/City | S Secrelary Agency | (oty)
(City)

Community-Based Organization (KSM)
Managing and Beneficiary Crganization (KPP)
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Need to be considered

Testing body and evaluation body
— Requirements

Reliable certification system

— Enforcement by laws

— Capacity development of both government
and private sector

— Inspection of workshops

PE calculation method for various
buildings

Installation

— Standardization of installation procedure

Advantages of the
certification system

= = — = ——
E- ——— e

~ Fhank-you for or' attention

= —

)

GG
(&)

G e
L Bgic

Advantages of the
certification system

* Private company

— Under the low, only the authorized
product can be sold and installed.

— Can demonstrate the superior
performance of your product by showing
the official certificate.

— Everyone can distinguish your product
from the other cheap/unauthorized
product because it is officially authorized.

* Government

— Can give the permission quickly based on
the official certificate of the
performance.

— Not necessarily need to inspect the
performance carefully after installation.

— Can ensure the effect of the national and
local projects for domestic wastewater
treatment, because we know how much
amount of the pollutants will be removed
by the product before the implementation.
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Advantages of the
certification system

» Customer

— Can select appropriate product with the
certificate.

— Can continue their business such as
shopping center, hotel and restaurant
without worry about business suspension
order from local government.

Standardized performance testing
method in Indonesia

GNI e SNI 9161:2023

Matoda uji instalasi pongolahan air limbah domestik

27

Our ideas

- Appropriate product evaluation leads new and )
good technology development.

* Product certification leads appropriate technology
selection. J

N
* Installation and maintenance by government
might be a good way.

+ Co-benefit opens new financial scheme opportunities.
4

- Qualification of technicians leads appropriate )

operation and maintenance.

* Registration system helps good management by
the government. P,

Standards/legislation in Japan

+ Standard for Johkasou accessories
(Johkasou System Association: N
JSA)
+ Standard of PVC pipes and couplers
(JIS K6741,K 6739, and so on.) .
* Maintenance of Johkasou (Johkasou
Law)
* Initial and annual inspection of
Johkasou (Johkasou Law)
* Qualification systems (license)for
Johkasou operator, inspector, and
desludging technician.
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1. Scope

2. Normative references

3. Terms and Definitions

4. Symbols and Abbreviations
5. Requirements

5.1 Design

5.2 Load bearing capacity
5.3 Treatment performance
54 Watertightness

5.5 Durability

5.6 Components

6. Calculation and Test Method
6.1 Water-tightness

6.2 Treatment performance
6.3 Structural strength

6.4 Chemical resistance test
7. Technical Information

8. Evaluation of conformity
8.1 General

8.2 Initial type tests

8.3 Factory production centrol
9. Construction instructions
10. Maintenance instructions

Technical Specification
for Johkasou (Draft)

Technical Specification for Johkasou (Draft)

March, 2013

Technical Specification for Johkasou
(Draft)

Annex

Annex A Testing Method for Johkasou Treatment
Performance

Annex B Standard for access cover

Annex C  Standard for blower

Annex D Standard for filter media

Annex E Strength Test Method

Annex F Production and production equipment overview

Annex & Instructions to construction and maintenance

Annex H Procedures of installation

Annex I Examples of contents and procedures of maintenance
Annex J Examples of contents and procedures of desludging




G61

6) AV RFRITIZHEITHEEEDOMBFEEDIRR (Operation and Maintenance situation of Johkasou in Indonesia)

1. Introduction

2. Wastewater treatment System in
Indonesia

Earth Creative

Our future insights will save our earth. 3. Future Work

MREMP-ZATVIAT«7

Earth Creative Co., Ltd is a waste and wastewater service company with the purpose of
collecting, transporting and maintaining waste, especially sludge from wastewater treatment
facility. Currently, our business involved in recycling business and play a role in contributing
to a waste recycling society

Established 11968

Profits : 530 Million JPY (2017)

Total Employee : More than 40

Average Age 1 39 Years Old

Business Description : Waste Collection, Transportation & disposal, Wastewater

1 . I nt ro d u Ct i O n treatment plant Operational & Maintenance, Drainage Cleaning & Maintenance, Drinking Water
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Ube City,

Yamaguchi CE
Prefecture N
N o 2. Watewater treatment system in
Yamaguchi Prefecture is located at / .
ifan, 800k ki from Tokyo. s 7 : Indonesia

Population is approximately 1.2
million people

Case 1 : Hotel




L6T

FEENER

Flooded Wastewater treatment Plant

Blocked Submersible
Pump (Equalization
Pump)
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Case 3 Hotel Survey
and Investigation

Case 6 Hotel

Case 5 Hotel

Case 7 Food Processing Factory

2016

2018
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Case 8 Hotel

Case 10 Laundry Wastewater

Case 9 Restaurant (60 Seat)

3. Future

Project
Initiative
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Operational & Maintenance of Wastewater Treatment
Plant & Sewage Treatment Plant

Work Detail
-Inspection & Maintenance

Water quality status by hand device , pipe drainages, Operational unit
cleaning, Mechanical and electrical unit operational check, sludge and

scum degeneration

-Adjustment

Water volume adjustment, air blower adjustment, etc.
Mechanical, Electrical and Biological System Repair, Restart and

Reconditioning

Such as air blower, pumps, screens, crushers, manhole cover, control

panel, etc.

Maintenance
Started

Visual observation
of odor, noise,
water quality, etc.

Water quality
inspection of each
tank

Air blower adjustment,
sludge return
adjustment,, etc

Mechanical
Maintenance (Blower,
Pump, control panel,
etc)

Report inspection
result to costumer

Visual observation
of odor, noise,
water quality, etc. etc)

Tools used during inspection

DO Meter

Chlorine lon Meter

Residual Chlorine Meter

Nitrit, Nitrat & Ammonia Meter
SV Meter

Fluorometer

Disinfectant

Cleaning Tools

- Air blower adjustment,
Mog’;ter;‘ogce sludge return
arre: adjustment,, etc

Mechanical
Maintenance (Blower,
Pump, control panel,

Report inspection
result o costumer
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WWTP/STP Inspection Process

Maintenance
Started

Visual observ:
of odor, noi
water quality, etc.

Water quality
inspection of each
tank

Air blower adjustment,
sludge return
adjustment,, etc

Mechanical
Maintenance (Blower,
Pump, control panel,
etc)

Report inspection
result fo costumer

. . Home Scale Wastewater
Large Scale WWTP/STP Treatment System

»
/’\lA

WWTP/STP Inspection Process

Air blower adjustment,
sludge return
adjustment,, etc

o A
¥

Al

W Water quality

S| inspection of each
p tank
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Flow rate Adjusment Box ; too little water return and
excessive water flow

After Adjustment

WWTP changes in water quality before and after
maintenance

Aeration Tank

No
Maintenance
Inlet Water

After
Maintenance

Effluent Water
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. . . . by e = : —
Liquid Film Aeration System(;RIEBR RS AT L)
Test Result of Liquid Film Aerator System on sie
® At the Hotel X, we installed 3-series and 5-series liquid film units in an aeration tank and conducted a demonstration
experiment. We collected basic information for the long-term demonstration test next year.
Only the liquid film unit part was brought in from Japan, and the blowers and pipes were procured locally, and two sets of 3
units and 2 sets of 5 units were put into the aeration tank. (I changed the set in the middle to see the effect of unit size.)
The table below shows the results of blowing air by directly connecting existing 200W and 240W blowers to each device. (See
the next page for the detailed layout and flow of treated water.)

Change in DO value due to the introduction of a liquid membrane device

The effect of the
» liquid film

Before introduction: DO from From 3/2 DO 5.2mg/L aeration system
7mo/L From 2/12 DO 3.1mg/L (2 days later) o
days later) (7 days later)2/19 DO increased 3/4 DO decreased to 3.9mg/L was confirmed.

@
2/12 DO increased to 3.1mg/L to 4.4mg/L

Set of 5-unit and 3-unit Changing to a 5-consecutive liquid membrane device AS-25

loT Sensor

WWTP Remote Monitoring System

Equalization Tank : pH and Temperature
Sensor

Aeration Tank : pH, DO and Temperature
Sensor

Effluent Tank : pH and Temperature Sensor

Improved / Upgraded Device Version

Early Model
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@ Provinsi Gorontalo

WASTE WATER
MANAGEMENT
IN GORONTALO PROVINCE

BUDIYANTO SIDIKI, S.SOS. M.Si

Regional

y of Gor Pr

ACHIEVEMENTS OF HOUSING & ENVIRONMENTAL INDICATORS

=
S8.48% 100 %
Safe Drinking Water !
93,86 % 99,04 % “
L) i
82.11% 94,30 %
Toilets
60,62 % 75,17 %

Source : BPS Provinsi Gorontalo, 2023

Safe Drinking Water: consists of piping, rain water, drilled wells/pumps, protected wells
and protected springs, as well as if the water source of drinking and packaged/refill
water, where the source for washing/cooking/bathing always uses rainwater, drilled
wells/pumps, protected wells and springs

Clean Drinking Water: Comprises packaged water, refill water, piping, and well
water/pumps, protected wells, and protected springs) with a distance to the nearest.

‘ wastewater/dirt/sewage storage location >10 m. I

Population
Growth

A
ﬂ 7 Regulation
e ——

W
C

MINIMUM SERVICE STANDARS

The implementation of the Minimum Service Standards (SPM) is
regulated by the Minister of Home Affairs Regulation Number 59

of 2021.

Sanitation

Present Condition

source : BPS Provinsi Gorontalo, 2023

The population of Gorontalo in 2020 was 1.17 milion 138
people. According to BPS, the population will is
increase by 201,31 thousand peaople to reach 1,37
million people in 2035. The avarage annual
population growh rate from 2020 to 2035 is 1.07
percent

The Domestic Water Waste Management System
(SPAL-D) of Gorontalo Province in the stage of
formulating the master plan. All Districts and city
have sewage treatment facilities (IPLT). North
Gorontalo District, Pohuwato District and
Gorontalo City have regulations regarding domestic
waste water management.

Jumiah Penduduk Provinsi Gorontalo

1
124
) I I

Types of tollets used by Head of Households in 2022

There are still 0,07 percent of the population

who do not use proper sanitation facilities. ‘Sharing/

Komunal

There are 11,16 percent who do not have access
to the facilities. (Source : BPS Gorontalo

Semi-permanent Permanent
Healnty Toilet Healthy Toilet
UsSP) (sP)

SPALD'S

Province)

The provision of domestic wastewater treatment services in the

inter-district/city regional area is the authority of the provincial
Meanwhile, the authority of the district/city

government.

government is the provision of domestic wastewater treatment

services.

The basic service target is for 100% of residents to receive these

services.

2635% 133% 59,94% 85,62%

[ 3 REGULATION

‘ WASTE WATER TREATMENT

o EEIED
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THE DOMESTIC WASTEWATER MANAGEMENT SYSTEM
(SPAL-D) OF GORONTALO PROVINCE

SPMTARGETS FOR SPAL

The services of Wastewater Management Systems and related services have been set as targets in development
implementation. This is both at the global level, agreed upon by each country through the 2030 SDGs/TPB Agenda,
and in documents such as RPJPN and the Regional Development Plan of Gorontalo Province 2023-2026

Gorontalo is currently in the process of preparing the Master Plan for Domestic Wastewater
Management System (SPAL-D) as part of the SPAL-D planning process. The drafting of the
master plan is scheduled to be completed this year.

RPJMN 2019-2024 RPD 2023-2026

MASTER PLAN PROCESS . FINAL DOCUMENT
+ These basic services are one of the indicators « Households occupying dwellings with access to In the Regional Development Plan 2023-2026 The SPALD Master Plan, A survey was conducted in | TiocrsesiEnEg

SpSCe I oiRovetyuith thejtarget that aly e S Jomestic ) sanitation: d the target is to achieve a sanitation V 5 stipulated in Public Works e et AN, Master Plan is determined by
SRS, especially the poor and vulnerable 90% safe and 15% secure. coverage percentage of 83.01% by 2026. Minister Regulation No. 4 of and the presentation of the the Governor in accordanc
groups, have equal rights to access basic « The number of households served by the i b o) (5 draft report was carried out AT
services. The target of Goal 6.3 is to halve the Centralized Domestic eno’d T e (20 on Novembel 023.
proportion of untreated waste System (SPALD-T) at the P k., X

settlement/city/regional  scale: 3 million UEe @ Sy GEy @

households. (e

POHUWATO DISTRICT 7 KOTA GORONTALO —

Y Butango tara
. . . . . . - . . . . Usbste
Distribution of IPAL in Pohuwato District Distribution of IPAL in Gorontalo City gt
Taluditi
* There are 6 SANIMAS in the Marisa, Paguat, and Duhiadaa Subdistricts . * There are 10 SANIMAS di Gorontalo City e
(~ - Bulango Timur
Types of Toilets Used L 7 4 Persle Types of Toilets Used
i Buntulia
AN [, : _ 1 e euangosestan .
House f TN L Type Household Prosentase - .
Type hold Prosentase : ey T — Telagn oy
; Y L . Kota Utara.
Tiango
. ( b Perman-ent Healthy 13.857 88,96 Dunging® ™ Kota Tengan
ermanent Healthy T G Latrine (JSP)
Latrine (JSP) - g ? . E abta
B
Randangan = e
W) W — Semi-Permanent e . f o
Semi-Permanent [ ™ ) b Healthy Latrine (JSSP) 2 d .
Healthy Latrine (JSSP) 2,037 7,58 oo 87 e N P
— Shared 7,409 3,04 Satudan Panta |
Shared 7,409 27,57 > r 7
= Total 26.878 92,02 - o Kabia Bone

Total 26.878 86,70
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GORONTALO UTARA DISTRICT

Distribution of IPAL in North Gorontalo District

* There are 6 SANIMAS in North Gorontalo District

Types of Toilets Used :

Types Household Prosentase
Permanent Healthy
Latrine (JSP) 10813 58,05
Semi-Permanent
Healthy Latrine (JSSP) Leey 7,98
Shared 3.861 20,73
total 18.626 8677

GORONTALO DISTRICT

Distribution of Settlement Di i T

Bolango District

e Thereare 6 SANIMAS in Gorontalo District

Types of Toilets Used

Household
Types X Prosentase
Permanent Healthy
Latrine (JSP) SR G
Semi-Permanent
5 4, 3
Healthy Latrine (JSSP) s b
Jamban Sharing 11,084 16,75
Total 71,537 81,89

Sumber : BPS Prov Gorontalo 2023

Gentuma Rays
Atinggola
Kmandang
°
Tetaga B
Tetaga
Limboto.
Limboto Barat
Butango Utara
°
Tabongo Cul
Danau Limboto.

Plants (IPAL) in Bone

BONE BOLANGO DISTRICT

Distribution of Settl D ic W Ti
Bone Bolango District
e There are 7 SANIMAS in Bone Bolango District

Types of Toilets Used
Types Household Prosentase
Permanent Healthy
Latrine (JSP) 8.989 41,52
Semi-Permanent

Healthy Latrine (JSSP) g e

Shared 4,706 21,73

Total 21,652 77,87

Sumber : BPS Prov Gorontalo 2023

BOALEMO DISTRICT

Distribution of Settlement D i T
Boalemo District

* Thereare 10 SANIMAS di Kab Boalemo

Types of Toilet Used
Types Household Prosentase
Permanent Healthy
Latrine (JSP) 1744 4577
Semi-Permanent

Healthy Latrine (JSSP) g %28

Shared 10,386 26,79

Total 38,768 81,52

Sumber : BPS Prov Gorontalo 2023

. Butngo
[om—
-
o
Sutego e
Plants (IPAL)in .
- =
[ —
= .
et
" Oungingi Kota Tengah
~
- Somems Trgen
.
L - Botupngge.
s
ot 8o
[

q4

[ [v-®1 1 [ |

Legenc

Asparaga

Plants (IPAL) in

™ Paguyaman

Paguyaman Pantsi
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DEVELOPMENT PLAN FOR HAZARDOUS WASTE PROCESSING UNITS

Potential Generation Rate of Hazardous Waste (B3) from
Health Facilities in Gorontalo Province

PERKIRAAN
SUMBER PoOTENSI | TOTAL TOTAL
NO |\ mBan Ba |JUMLAH | poupooay |TIMBULAN | TIMBULAN
(kg/hari) | (kg/tahun)
1 | Rumah Sakit 17 40 680 244.800
2 ! 93 20 1.860 669.600
3 Klinik 4 15 60 21.600
JUMLAH 114 75 2.600 936.000
Sumber: DLHK Provinsi Gorontalo, 2021

CHALLANGES

Several challenges exist in wastewater management, as follow:

01 The limitation of public access to the availability of proper
water and sanitation services

Limited community involvement and awareness of the
02 importance of managing residential wastewater, and the

potential within communities has not been fully
empowered by the government

03 Inadequate regulatory frameworks needed for the residential
wastewater management system, coupled with weak law
enforcement against violations related to wastewater pollution

04 Insufficient capacity of human resources engaged in
residential wastewater management

coupled with low wastewater service tariffs leading to inadequate
operational and maintenance costs, as well as the development of
wastewater managemem syslems

Limited government funding for both investment and development,

Problems

« The rate of hazardous waste generation from health faciliies is estimated to be
around 2,600 kg/day or 936,000 kg/year, with approximately 65% not properly
managed.

« The absence of hazardous waste processing units in Gorontalo Province results in a
significant amount of hazardous waste not being properly managed. There are no
health faciliies in Gorontalo Province with licensed hazardous waste processing units,
leading to constant publi i pollution.

« The fees paid by health facilities to third-party hazardous waste management services
are very high, ranging from Rp. 45,000 to Rp. 51,000/kg, causing some health facilties
to refrain from handing over their waste due to limited budget availability. The
handling of hazardous waste by third parties from health facilities is not timely,
leading to occasional accumulation exceeding the storage time limits according to
regulations.

« Insufficient knowledge and understanding among personnel in dealing with
hazardous waste in health facilties result in suboptimal waste sorting activities at the
source. The lack of supporting facilities for hazardous waste management in health
facilities, such as transport trolleys, Personal Protective Equipment, and storage
containers (Cool storage

OBJECTIVES

To enhance the quality of hazardous waste (B3) management
services for Health Facilities in Gorontalo Province:

"To improve the quality of hazardous waste (B3) management
services for healtheare facilities in Gorontalo Province.

‘o provide cost-effective, fast, timely, and regulation-compliant
hazardous waste (B3) management services to healthcare.
facilities.

« Improved speed and efficiency in providing environmental

quality testing services to the government, the public, and
the business sector.

www.reallygreatsite.com

OUTPUT

Availability of hazardous waste (B3) facilities in Gorontalo
Province

Improved quality of hazardous waste (B3) management
services and environmental quality testing in Gorontalo
Province

«creasinﬂ Local Revenue (PAD).

©7" Environmental impact risks due to hazardous waste (B3)
management by Healthcare Facilities.can be controlled.
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7.3.1. MONRE REE€EH — /N—F1 . EB=

DEBRIEFING SESSION ON
DISSEMINATION OF JOHKASOU SYSTEM AND PROMOTION OF
JOHKASOU TECHNOLOGY TRANSFER BASED ON JAPAN-VIETNAM
ENVIRONMENTAL POLICY DIALOGUE

PART 1 - BACKGROUND

26 September, 2023

Japan Education Center of Environmental Sanitation (JECES)
Hanoi University of Civil Engineering (HUCE)
Center for Technology and Data on Environmental Pollution Control (CECT)

——

. &= (Background)
1) BBREBERAEI RO EBRINBE DL

Promotion of fechnology transfer related to Japan-Vietham Environmental Policy Dialogue

202048 A I 6E B MREBER N ZICS W THABEREA S, DHMEEDOET LIREOR
i85, ChEXETHEHBEOHEINRIBENTL S, ThICEIEBEAERFEA N BEIRE
BEAFIHRIMAEDOERERITBEDHE 2HERM2EELYRILERL TE,

In August 2020, a jeint ministerial statementwas issued at the éth Japan-Vietnam
Environmental Policy Dialogue, advocating the technology transfer for the construction
and operation of johkasou, and the improvement of the legal systemto support this.
Based on this, the Ministry of the Environment of Japan has ordered and implemented™ |
the work "Dissemination of johkasou and promotion of technology fransfer based onthe
Japan-Vietnam Environmental Policy Dialogue" from FY2020.

.

H X (Content)

Part 2 REFARICETSHHBEB KRG R O 14 RETE RS &
Part 3 RbFLRIZE BB KOEERDLESRABHELE

Background
Examination of performance evaluation test system for decentralized
wastewater freatment facilities in Vietham —

Examination of Estimation method of PE for decentralized wcsfewc’rer
treatment plants ) . B

1. &% (Background)

2) ChETOEFBAS (RF2EE~TIEE)
Implementation details and results (FY2020-FY2022)

mFTAI( B335 %’?"”/“ﬂkkﬁm QfD r& Wﬁ%ﬁ'ﬂ‘fbﬁ‘f
R I IR0 8

(2) b LB 2 EESBANIETE %@i@‘j%/\@ﬁm%i@#ﬁ‘f
B DRI AANIR IR YR ) B (2D

By~ L ERMERRIEE AT 25HE

[4) b L BT B ARSI R T B B EHEITHED — 2.0 BIEM CRIT 7= 8 5
BE:AUF 25 L, FHI (B8, kL ABTIEEETHED £

(1) Examination of performance evaluation test system for decentralized wastewater treatment facilities in
Vietnam
Delivery: Performance evaluation method for decentrdlized wastewater freatment plants (draft) B
(2) Examination of Estimation method of PE for decentralized wastewater treatment plants
Delivery: Estimation method of PE for deceniralized wastewater Tremmenm}ﬂms (draft)
(3) Training for officials of the Ministry of Natural Resources and Environment el
(4) Consideration toward the establishment of a Japan- Vleinumjmnﬁmlmng

wastewater treatmentin Vietnam
Delivery: Curriculum, textbooks (JapanesefVi e ‘]f‘fm\nmgfcr Vietnamese instructor
candidates
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g ) 26 Septemb ._ﬂ__—-—-"
1. & & (Background)
3) SEEDERAZE (Implementation Contents of FY2023)

(1) BERS B EKLAEEROEETERBACARREEREOFEICET IRHEMVED.
REEICRET D,

2) RAEREREASUEREETIMHRBEECASEEELEDETHFER~DI+O—F T

(3) FHLLWHHED—R DBEMMEICRIERF~DT74AO—T VT

(1) MOEJ willsummarize the study on “Performance evaluation method for
decentralized wastewater freatment plants in Vietham™ and “Estimationmethod of
PE for decentralized wastewater freatment plants in Vietham,” and report it to
MONRE.

(2) Follow-up to the establishment of the enforcement system for the Viethamese
version of the performance evaluation method cnd Estimdtionmethod of RE By
MONRE —

(3) Follow-up on preparations for holding NEW IraiRTAGCOUTSES T VICTITCITT Te—

7.3.2. MONRE B&EE£EH — /—F2: SBEFKNEBTS Y FOHRETESZE (R)

Debriefing session on
Dissemination of johkasou system and promotion of
johkasou technology transfer based on Japan-Vietnam
Environmental Policy Dialogue

Part 2 - Perfformance evaluation method

for decentralized wastewater treatment plants

26 September, 2023

Japan Education Center of Environmental Sanitation (JECES)

Part 2 - Performance evaluation method for decentralizes
Debrief

2. Performance evaluation method for
deceniralized wastewater treatment plants in
Vietnam (draft)

Topics
2.1 Outline of performance evaluation method

2.2 Issues and Future Action

ater freatment plants
6 September 2023

2
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Part 2 - Performance evaluation method for decentrall

2.1 Outline of performance evaluation method

Performance evaluafion method for dec alized wastewater
treatment plants in Vietnam (draft)
Content
. Scope
. Terms and definitions
. Type of testing plant
Performance classification
. Testtype
Constant-temperature short-term assessment method
Field long-term assessment method
Assessment method for maintenance
Evaluation method
0.Annex

Part 2 - Performance luation method for decentral atment pl
Debriefin eptember

2.1 Oulline of performance evaluation method

2. Terms and definiti

(1) PE, population equivalent Field short-ferm siress test

(2) Household type plant Field assessment test 1

(3) Normal type plant Field assessment test 2

(4) Low-temperature normal load fest Field long-term assessment test method

(5) Constant-temperature normal load fest Assessment method for maintenance

(6) Constant-temperature short-term stress test Sludge feeding operation
(7) Constant-temperature short-term assessment

method Half-day survey

(8) Field normal load test One-day survey

Part 2 - Performance evaluation method for decentral
Deb

2.1 Oulline of performance evaluation method

1. Scope
This performance evaluation method aims to appropriately evaluate the freatment performance of
decentralized wastewater freatment plants to be installed in Vietnam.
In view of this gist, the scope of the decentralized wastewater treatment plant to which this test method is
applied shall be the following (1) and (2).
(1) Products manufactured in Vietham for the purpose of installation in Vietnam, manufactured by
manufacturers other than Japanese johkasou manufacturers
(2) Non-Viethnamese products manufactured by manufacturers other than Japanese johkasou
manufacturers for the purpose of installation in Vietnam
Note: This (2) assumes, for example, that a foreign-affiiated company intends to install a product

manufactured outside of Vietham in Vietham, and in such a case, this test method is applied.

Parf 2 - Performance evaluation method for decentral

2.1 Outline of performance evaluation method

3. Type of testing plant

Treatment capability
(water volume)

Individual house 1.3 m®/day at Max.

Treatment performance

Type Building use (water quality)

Household type Refer fo Table below

All excep

Normal type individoar hotuse — (no limitation) Refer to Table below

4. Performance classification

Water quality item and criteria values
Classification BCD COD TOC TSS NH4-N N T-PN Coliform FOG
P (mg/L) (mg/L) (mg/L)  (mg/L) (mg/l)  (mg/l)  (mg/L) (Iml) (mg/L)
(AQ(f:y\;,):;l’; 25 50 40 35 4 25 ;2 1000 10

QCVN 14
(B type?
QCVN 14
(C type®)

Other®) X % % % % B X % %

30 80 45 40 30 3000 15

3000 20
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Part 2 - Performance evaluation method for decentral
Debriefing ses emb

2.1 Outline of performance evaluation method 2.1

ater freatment plan Part 2 - Performance evaluation method for decentrs

Outline of performance evaluation method

ter freatment plai
ptember

6. Constant-temperature short-term assessment method

A. Test conditions
Hydraulic flow
loading

5. Test type

Raw water
Testmethod Raw wastewater Raw wastewater volume temperature

Test method Period Test unit Evaluation item

Constant-temperature FIcwng in with Q in the inflow pattern in Y+2°C

short-termassessment Raw wastewater from

Planned
ww existing treatment facilities

Acclimation + 8 weeks amount, Q

or more (2 Test unit)
Acclimation+16 weeks

or more (1 Test unit)

(In the Short-term overload field test, the water

or
Constant-temperature  short-term volume is 0.5Q and kQ) X£1C

assessment fest

Water quudlity, sludge and

maintenance the water temperature of raw wastewater set for Constant-femperature normal load/short-term load test)

s the water temperature of raw wastewater set for Low-temperature normal load test

Acdlimation period

< onstant-temperature
Low-emperature normal load test | FOr chanaing Inormal load test

Acclimation+48 weeks
or more

Water quadlity, sludge and
maintenance A

Field assessment test 1 1 or more

1 2 3 4 5 68 7 8 10 11 _12 13|14 15 16 17
16weeks ~ p 16wesks ~ g

~ A = A Ay ~ B BC ~ G

C)-O-O-Q—t

¥ i
Period max.

B. Test period

Acclimation+48 weeks
or more

Water quality, sludge and

3 or more =
maintenance

Field assessment fest 2 16 weeks using 1 test plant

L O D D D Sl
8 weeks using 2 test plants -

Parf 2 - Performance evaluation method for decentralize Part 2 - Performance evaluation method for decentr

- : Debriefi . e : Deb;weﬁn‘
2.1 Outline of performance evaluation method Outline of performance evaluation method

8. Assessment method for maintenance

A. Evaluation item
About 40 items related OM of

7. Field long-term assessment method

A. Test conditions

Testmethod Hycfgaaugiiﬁglow Raw wastewater Raw wastewater volume

Raw water temperature Table 7-2-Evaluation-items-during the test:

. Influent of primary sedimentation Flowing in with Q water
Field tank of sewage treatment plant volume in the |nﬂcw pattern in
The minimum water

assessment
test1

mainly containing domestic
wastéwater, or sewage equlvalent to

this

Figure 1.
In the Shortterm field test, temperature must be
he water volume is 0.5Q, kQ)

the same applies

around x°C, including in
winter (12 weeks from
Decemberto rebruary,

the treatment plants are . § Applicant-[ Tester

evaluated.
Please refer to Annex 7

evaluation item

write-in- | write-in

column<| _column:

Were the tanks

fion, etc., against

P

their-own weight, and other loads?:

Wera he parts/members maintained in §ocd com:-lmn foralong period of
time without deformation, damage, or corrosi

Were Ihe parts/imaterials held in the specified position-and in the specified

roa - FEERin
ass&ssstment lessthan 0.7

2 More than Q

Flowing in with the flow
loadings shown in the 2nd
column of this table.

state? (Example: Floating and outflow-prevention of fiter media, etc. )
Wastewater similar to that discharged {Exaph 9 P )

thereafter)..
fromtarget buildings

Did the water in the- tank flow out from the opening or other piaces?
(Example: Exclusively for averflow from the opening due to-clogging of
biofilm)

Y'C is the water temperature of raw wastewater set for Constant-temperature normal load/short-term load test)
the water temperature of raw wastewater set for Low-temperature normal load test

B. Test period 48 weeksincluding a winterseason

Unless the cailing of the tank also serves as a lid, manholes (45 cm in
diameter) (if there are 51-PE or more, 80 cm-or more in-diameter) and is:
there a lid that can be sealed?:

Field norm Field ormal [Fietd shorttem IField nomal Field nomal
loadtost [sresstest~ [load fost- [Sresstest oo test(vinter) | load test

B. Evaluation method

Accimabonts 5 o0 s o 7o 11]iz 14 16 tefzo 21 32 2324 28 28 30 3z 330 8 40 4z 44 46 ap
77 |5~ efe ~ cfs ~ sfe, ~ cfA = Ades = B

For the items shown in Tables 7-1 to 7-3, the following two-stage judgment is performed

Water amount|

& fomomomeg T Lotomomcnct L

- If it is considered that the evaluation items are sufficiently satisfied, mark “satisfaction”.

O e . .

P Test period of Field assessment test 1

- It it is considered insufficient, mark it with “dissatisfaction”.
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Part 2 - Performance evaluation method for decentrall

2.1 Outline of performance evaluation method

9. Evaluation method
A. Evaluation criteria

Constant-temperature + More than 75% of all data for each
evaluation water quality item
satisfies the application value.
Complies with all management
performance evaluation items.

Constant-
LC LI CHTTCES T ol normal load test
term assessment Constant-temperature
test short-term stress test
Low-temperature
normal load test 8

Field long-term Field normal load test 14
assessment test 1 Field short-term stress test 8
Winter 6

More than 75% of all data for each
testing plant and evaluation water
quality items satisfy the application
value.

Complies with all management
performance evaluation items.

Field long-term Each plant
assessment test 2 (including 3 in winter) 36
(total of 3 plants)

Part 2 - Performance evaluation method for decentral atment pl
Debriefin eptember

2.2 Issues and Future Action

Content
1. Water tfemperature sefting method for constant

temperature short-term tests etc.
2. Method of adjusting raw wastewater quality
3. Inflow pattern of raw wastewater

4. Calculation method for overload coefficient (value k)

Part 2 - Performance evaluation method for decentral

2.1 Outline of performance evaluation method

10.Annex

Inflow pattern of raw wastewater

Requirement for the shape of test plant

Acclimationmethod

Measurement method for sludge and scum

Method of adjusting raw wastewater quality

Sludge feeding operation

Assessment method for maintenance

Scope of decentralized wastewater freatment plants applicable to this test method

Parf 2 - Performance evaluation method for decentral

2.2 Issves and Future Action

Debriefi

2.2.1 Water temperature setting method for constant temperature short-term tests etc. | 4

Raw watertemperaturein Low- 13+1°C
temperature normal load test

Raw watertemperature in constant- 20+1°C
temperature normal load test

A one-year survey of the water temperaturein
biological treatment chamber/tankat 19
Johkasou was conducted, The minimum value
and the median value of the water temperature
were as set to the water temperature of the low
temperatureload test, and the constant-
temperature normal load / short-term load test,
respectively. (Referto Column 1)

Water temperature setting method

‘Aeclmaton perod

chacgion

Lawsenperare nomalcagtest | £ S1GE0E

o oed st | shororm sttt

Aecimab

T
o iz 3 45 5 7 8] 5 10 11 iz iafie 38 w8 1

Panod mact 16 waoks Breeks 16 wesks

A~ A~ A A B~ & 8o

QOO O=OmO=0=t}

X£1°C (tbd)
Y+£1°C (tbd)
Proposal of water temperaturesetting

method in Vietnamese version test
method.
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2.2 Issues and Future Action
2.2.1 Water temperature setting method for constant temperature short-term tests etc. | 5 2.2 Issues and Future Action 16

2.2.2 Method of adjusting raw wastewater quality.

Range of raw wastewater quality Raw water conditioner

Using Japan's experience as a reference, water temperature surveys will be conducted for sewage treatment facilities in

Vietnam, and water temperature data for pretreatmenttanks (sedimentation and separation tanks, etc.) will be used to set m“m- ltem pH sS COD BOD T-N T-P
the water temperature.
P (mg/l)  (mg/t) (mg/l) (mg/l) (mg/L]  (mg/l} , -
o sodium chloride <
1) Type and scale of wastewater treatment facility
1L Genoral Domestic wastewater treatment facilities with treatment capacity equivalent toa 5 PE (current provisional value of 255 341 278 34 45 4.1 . _
: 0.65m?¥day) to 1,000 PE (current provisional value of 130 m¥day). 340 455 370 45 60 S5 hydrechloric acid 2
2) Location of wastewater treatment facility 569 463 56 75 69
Since water temperature data will be collected from major regions throughout Vietnam, facilities will be selectedscas Methanol o o
to coverthe whole country without being biased towards a specific region.
3) Number of facilities o
Around 20 facilities Urea
1) A water temperature gauge will be installed in the pre-treatmenttank (sedimentation tank etc.) of the target facility, S 1D 1P O O O Phosphorus primary ©
and the facility manager will record the water temperature in the tank every day to collectwater temperature data for (mg/l)  (mg/l)  (mg/l) (mg/t)  (mg/l) (mg/L) potasslum
about one year (360 days).
2. Watertemperature ~ 2) Organize the collecteddata into (1) daily average water temperature, (2) average water temperature for every 20 wes Gl St e < AEE Phosphorus potassium ()
survey method days from the date of the survey, and (3) average water temperature for every 20 days for all surveyed facilities. 501 374 495 &6 6.05
3) Basedon the average water temperature for every 20 days of all surveyed facilities, the minimum value is set as the
3 RS : cellulose
water temperature for the test water during the low temperature load test (water temperature in winter for on-site

evaluation test In addition, the median value is set as the temperature of the test water for the constant temperature
normal load test and the short-termload test.

Parf 2 - Performance evaluation method for decentrall Parf 2 - Performance evaluation method for decentral

2.9 Issues and Future Action Debriefing session, 26 Septembel

- . Table 4 Data of all survey houses (summary)
2.2 Issves and Future Action 2.2.3 Survey on inflow pattern of raw wastewater
2.2.3 Survey on inflow pattern of raw wastewater
@ Representative family composition (the husband and wife, and 2-3 children), general
family 3

3 1) Target @ Aexclusive water meter for the house is installed and can be read 24 hours throughout a day. g G

< gs! @ There is no storage tank on a roof. &)

& i i i house i e z

% In Vietnam, there is no inflow pattern. @ There is storage tank on a roof, however, the owner is cooperative with survey, and consent to the -

= In the future, MONRE should conduct installation of survey equipment (water meters, efc.), and the structure of the house is sitable for =

Inflow pattern of raw > surveys of residential drainage and the installation of survey equipment C

3 2 L
was.tewater for s I I I accun,]mat? data,on d’?""“?‘* patterns @ Select about 20 target houses for survey. Priority will be given to housing without rooftop water
testing (5 — 10 PE) = 1 -l-l l I l of residential drainage in Vietnam and storage tanks. *
e determine the inflow pattern forthe @ In the case of housing without rooftop water storage tanks, T -
Set fime normal load test in this testing method. ¥ Conduct drainage one-day (24 hours) surveys once a week for 50 weeks (total of 50 time) per
house. 5 o
Figure 1-1 Inflow pattern of raw wastewater for testing (5 ~ 10 PE} 2) Survey v During the survey period, the surveyor will read the water meter once an hour and record the
method reading of the water meter. Organize the recorded water consumption data for 24 hours and
Table 12 o et o ra vastowater or et (510 P) LA I A R e s e :
=
Settr T 34 5 56 67 - @ In the case of housing with rooftop water storage tanks,
Inl tio of fnllm?;“i:(%) i o i i Proposal of survey method of inflow Install a water meter downstream of the rooftop water storage tank of the target house. In addition,

Niow.rato o aw. : pattern of raw wastewater for individual for the selection and installation work of water meters, please refer to i
wastewater for Set time 11~12 1 12~13 | 13~14 | 14~15 house. x| i T
testing (5 — 10 PE) Inflow rlbo (%) 3 3 5 0 ¥ @ Organize the data of each house obtained in 2) Calculate the average daily water volume, hourly

Set time 19~20 § 20~21 i 21~22 | 22~23 3) Data average water volume, hourly maximum water volume, and peak coefficient for the inflow water of
Inflow ratio (%) 10 15 9 0 . each house —
processing @ Organize the data abtained from the 20 houses. Calculate the inflow pattern and peak coefficient
of individual houses using the data in the "average value" column.
The table and figure shown in the right show a result of a trial calculation of the inflow pattern of I | 1 | - | | | [
4) An example individual houses using fictitious data. o .
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Overload
coefficient
(value k)

2.2 Issues and Future Action ~| 9
2.2.4 Calculation method for overload coefficient (value k)

In constant-temperature short-term tests and on-site
short-term tests, treatment performance is confirmed
using a water volume load kQ, where k is overload
coefficient and Q is planned water volume.

The overload coefficient k depends on the scale (PE)
of plants. The k of 5-10 PE is defined as 1.5, the k of

* In Vietnam, there is no data such as overload

coefficient k.

In the future, MONRE should conduct surveys
on peak coefficient of different scales (PE) in

484

Vietnam, and determine the value k using the

plants larger than 5-10 PE is estimated using the k of caloulation method shown below..

5-10 PE and the peak coefficient of the plant of that
scale.

1) Peak coefficient of different scale (PE) 1) Peak coefficient of different scale (PE)

5 Group Gl | G2 G3 Ga G5

Scale (PE) 5100 | 1130 ] 101-500| 501~

(100.24) (m¥d)- 0.85- (1.43- - (1313~ | (65.13-)
55 1.3) 3.9y 65)
(@6) Peak Coefa)’| @y az ¢ ¢ as

Group 61 G2 63 ot | e | oo
Scale (PE) | 510+ | 11-30¢ | 3160~ | 51100 | 101-500 ‘ 501-
Il

Calculation

method for (mA/dy (1.0-2.0)| (2.2-6.0 (6.2-10)| (10.2-20) (20.2-100)

overload
i Peak Coe.(a)¢ 6 X £ 36 30
coefficient (@) (@a) (@s)

(value k)

2) Fomular for k estimation 2) Fomular for k estimation

k =1+ 05X aila, (i: 2,3,4,5,6) k=1+05Xaifa; (i:2,34,56)

7.3.3. MONRE &5 &EH — N—F+3 : 9BEBFKNEBEISO FOABEERE (F)

Part 3 ~Estimation method of PE for decentralized wastewater treatment pl;

A Debri t:‘SeplEmbs! 2023
.. DEBRIEFING SESSION ON

DISSEMINATION OF JOHKASOU SYSTEM AND PROMOTION OF
JOHKASOU TECHNOLOGY TRANSFER BASED ON JAPAN-VIETNAM
ENVIRONMENTAL POLICY DIALOGUE

3. Estimation method of PE for decentralized wastewater
treatment plants (draft)

PART 3 - ESTIMATION METHOD OF PE 3.1 Importance of estimation method of PE

FOR DECENTRALIZED WASTEWATER TREATMENT PLANTS

3.2  Pollution unit load of domestic wastewater
3.3 Outline of Estimation method of PE

26 September, 2023 3.4 Issues and Future Action

Japan Education Center of Environmental Sanitation (JECES)




G186

Part 3 ~Estimation method of PE for decentralized wastewater treatment plants
on, 26 September 2023}

3.1 Importance of'estimation method of PE

® The “Estimation method of PE for decentralized wastewater treatment plants” is based on the building use (housing,
office,/etc.), scale (total floor area, capacity, etc.), type of drainage equipment, etc. It is a calculation method to obtain
the treatment capacity (planned wastewater amount/pollution loads) of the wastewater treatment facility required in
terms of population equivalent (PE). Note that 1 PE means the amount of domestic wastewater and pollutant load per

person per day, and is also/called pollution unit load.
In Japan, 1 PE is 200,L/cap.day of wastewater amount and 40 g/cap.day of BOD load.

When designing”and constructing a building that requires a decentralized wastewater treatment facility,
> It is necessary to determine in advance the treatment capacity of the wastewater treatment facility required for the

building.
» A method is needed to determine the capacity of wastewater treatment plants for buildings with different building

uses.
» If a building serves multiple building uses, the required wastewater treatment capacity should be determined

according to the real situation of building uses.

In Japan, there is a standard “PE estimation method for johkasou (JIS A: 3302)", which makes it possible to easily
calculate the capacity of johkasou required for buildings of various sizes and building uses, creating an environment
that facilitates the introduction of johkasou. In order to disseminate decentralized wastewater treatment facilities in
Vietnam in the future, it is necessary to create a Vietnamese version of PE estimation method.

Part 3 ~Estimation method of PE for decentralized wastewat atment plants
Del ion, 26 September 2023]

3.3 Outline of Estimation method of PE

pes of target buildings and building use

S

Individual house

Housing complex

Dormitory

Hotel with meeting rooms and wedding halls

Other hotel

Hospital with kitchens

Hospital without kitchens

Clinic
m Restaurant/normal pollutant loads

Restaurant/high pollutant loads

Elementary/junior high school

Office (without kitchens)

Part 3 ~Estimation method of PE for decentralized wastewater treatment pla

3.2 Pollution unit load of domestic wastewater

ptember 2023

Domestic wastewater
amount

200 L/cap.day 130 L/cap.day
BOD: 40 g/cap.day BOD: 48 g/cap.day
SS: 32 g/cap.day SS: 44 g/cap.day
Pollution unit load T-N: 9 g/cap.day NH4-N: 6.0 g/cap.day
T-P: 1.0 g/cap.day T-N: 7.7 g/cap.day
T-P: 0.7 g/cap.day
BOD: 200 mg/L BOD: 370 mg/L
Goncentration of SS: 160 mg/L SS: 340 mg/L
pollution unit load T-N: 45 mg/L NH4-N: 45 mg/L
T-P: 5 mg/L T-N: 60 mg/L
T-P: 5.5 mg/L
» Drainage survey of individual houses
Drainage survey of individual « 24H-survey for 3 individual houses, 3 times
house per house
+ 9 composite samples for water quality analysis

Survey method

Part 3 ~Estimation method of PE for decentralized wastewater treatment plal
Debriefis ion, 26 September 2023]

3.3 Outline of Estimation method of PE

1. Individual house

A: Total floor area(m?2)
n=7 140=A>100

n=10 A>140 Rote

-ltisr yto ser ider how to calculate the PE for
a) housing with a large total floorarea for the wealthy class or individual houses in rural areas,
b) housing in rural areas without water service.
+If the number of family size is fixed at the stage of applying for a housing development plan, it will be
possibleto change the PE at the discretion of the administrative side.

Special individual houses

pe of individual houses Calculation formula

ixury individual houses n=5 200=A
n=7 400=A->200

large n=10 A>400 n:PE
A:Total floor area(m?)

floor areal : n=5 1-family house
) n=7 2-family house
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Part 3 ~Estimation method of PE for decentralized wastewater treatment plants

on, 26 September 2023}

3.3 Outline of Estimation method of PE
2-Housing complex

Calculation formula it for calculation

n:PE
A: Total floor area(m?)

Note: 0.059 PE/m?= 7.714 Lim2.day + 130 L/cap.day

7.714 LIm2day is the 75% value of non-exceedance probability of wastewater amount per floor area,
which was obtained by processing survey data shown below.

Amount of wastewater per floor area of housing complex
leE_day

Building A 48 43 48
Building B ! : i

— 10 100
BuildingC i 5 i

Water amountperfioor aera (Lm? day)

non-exceedance probabilicy

Part 3 ~Estimation method of PE for decentralized w r ent plants
i , 26 September 2023

3.3 Outline of Estimation method of PE
4. 0Office

Calculation ula it for calculation

n:PE

A: Total floor area(m?)

Note: 0.012 PE/m2= 1.57 L/m?.day + 130 L/cap.day
1.57 Lim2.day is the 75% probability of non-exceedance of wastewater amount per floor area, which
was obtained by processing survey data shown below.

Amount of wastewater per floor area of office buildings
L/m2.day

_ Lowr [ owe | oms
BuildingA 152 158 146
Building B 1.57 1.36 148

1.43 162 153

Part 3 ~Estimation method of PE for decentralized wastewater treatment plants
i on, 26 September 2023}

3.3 Outline of Estimation met
3-Dormitory

Calculation formula for calculation

n=0.83P < Formulal> n:PE .
P: capacity of the dormitory
or A: Total floor area(m?)

n=0.068A < Formula2>

Note 1: IfA/P is less than 12.2, using Formula 1
IfA/Pis 12.2 or higher, using Formula 2
to calculate n.

Note 2: 0.83 =108 L/cap.day + 130 Licap.day
0.068 = 8.85L/m?.day + 130 L/cap.day
108 L/cap.day and 8.85 L/m2.day is the 75% values of
non-exceedance probability of wastewater amount unit
load and wastewater amount per square meter per day,
which were obtained by processing survey data shown
below.

100 1,000
water amount (L/cap.day)

Wastewater amount of dormitory, L/cap.day

[ [oayi] oa2 | bays
79.2 85.7 87.2
104.6 66.2 74.2
110.0 127.1 102.2

Part 3 ~Estimation method of PE for decentralized wastewater treatment plants
Del i ion, 26 September 2023]

3.3 Outline of Estimation method of PE
5. Hotel

Building use Calculationformula Unit for calculation

a. Hotel with meeting [RARCEatS e
rooms and weddin s
halls 9 Note, a is the larger of a=g/Q and a=mg/C A: Total floor area(m?)
q: wastewater amount (L/m?: day)
m: BOD concentration
n=b x A Q: Unit load of wastewater amount (130 L/cap.day)

b. Other hotel C: BOD unit load (48 g/cap.day)

Note, b is the larger of b=g/Q and b=mq/C

Data are to be collected through drainage survey in the future
q: wastewater amount (L/m?- day)
m:BOD concentration
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3.3 Outline of Estimation method of PE

6-Hospital

Part 3 ~Estimation method of PE for decentralized wastewater treatment plants

on, 26 September 2023}

Buildinguse Calculationformula Unit for calculation

n=a xB
a. Hospital with
kitchens Note, a is the larger of a=g/Q and a=mg/C
AT e n=bxB

Kitchens Note, b is the larger of b=g/Q and b=mq/C

n=a x A

Note, a is the larger of a=g/Q and a=mg/C

Data are to be collected through drainage survey in the future
q: wastewater amount (L/bed- day)
m:BOD concentration

3.3 Outline of Estimation method of PE

8. Elementary/Junior high school

n: PE

B:Numberefbed

q: wastewater amount (L/bed- day)

m: BOD concentration

Q: Unit load of wastewater amount (130 L/cap.day)
C: BOD unit load (48 g/cap.day)

n: PE

A:Floorarea(m?)

q: wastewater amount (L/m?- day)

m: BOD concentration

Q: Unit load of wastewater amount (130 L/cap.day)
C: BOD unit load (48 g/cap.da

11

Part 3 ~Estimation method of PE for decentralized w r ent plants

, 26 September 2023

Calculationformula Unit for calculation

n: PE

= P: capacity of school
n=axP q: wastewater amount (L/cap- day)

Note, a is the larger of a=q/Q and a=mq/C

m: BOD concentration
Q: Unit load of wastewater amount (130 L/cap.day)

C: BOD unit load (48 g/cap.day)

Data are to be collected through drainage survey in the future
q: wastewater amount (L/cap- day)
m: BOD concentration

Part 3 ~Estimation method of PE for decentralized wastewater treatment plants
i on, 26 September 2023}

3.3 Outline of Estimation met

7-Restaurant

Building use Calculationformula Unit for calculation

n=a xA
a. Restaurant/normal n:PE
pollutantioads Note, a is the larger of a=g/Q and a=mg/C  A: Total floor area(m?)
q: wastewater amount (L/m?- day)
m: BOD concentration
n=b x A Q: Unit load of wastewater amount (130 L/cap.day)

b. Restaurant/high C: BOD unit load (48 g/cap.day)

ollutantloads
P Note, b is the larger of b=g/Qand b=mgq/C

Data are to be collected through drainage survey in the future
q: wastewater amount (L/m2- day)
m: BOD concentration

12
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4 Issues and future action Debriefing session, 26 September 2023

T T T

Individual house
Housing complex Collect data of wastewater amount and pollution loads

Dormitory by conducting additional drainage survey
1 Survey Procedures Office

Manual for Wastewater

Pollution Load Lot

Hospital
Restaurant
Elementary/Junior high school

Conducting drainage survey, collect data of wastewater
amount and pollution loads and determine the PE
estimation method for each building use

Collect data on floor area per house, family size etc.,

Lbunvandidasiifoses revise the PE estimation method.

2 PE estimation method for
luxury individual houses
and individual houses in
rural areas

Collect data on floor area per house, family size etc.
Conducting drainage survey, revise the PE estimation
method.

Individual houses in rural areas

New building category/building
reio G CTA VT T T BGET L [0 A use that are expected to install
buildings use decentralized wastewater

treatment plants

List up the new building category/building use.
Conducting drainage survey, collect data of wastewater
amount and pollution loads

Determine the PE estimation method




