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KEDENG % 2022 FFFETIZ 26%5| & BT 2 BIEZHRE Lz, Eo, M ko THEPAEENR
o TWDEMERHERKRZ — AT D700 ¥i - —E A8 (Goods and
Services Tax, GST) | 2 ETFHMPETRPRESL, 201747 H 1 H XY EBSEITSNA TN
(Vx b= BT I =N ERS, A REMNIZTEA)
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X 5: A > REH CDP fi=ROHER (2013 005 2022 4F) °

1-1-3 ARDFITH T HHFKRE

A > RBUFIZ, 55 11 R 5 2MEESEHE (2007 4E~2012 4F) TBIF 72 TR A4 F v o2
—> ] (Total Sanitation Campaign, TSC) DRGEIZRWT, bAoA L RO I OKIR
ELTEL OADBENAEZ L TWDBURZRBEE L TR TV, 1 v FOHEEICE

> The World Bank.,
Data<https://data. worldbank. org/indicator/NY. GDP. MKTP. KD. ZG?end=2022&locations=IN&start=2013>
% BT ARIERL



T bAoAV ARHEEL TV D ECEK - 4% (Ministry of Drinking Water and
Sanitation, MODWS (¥ Department of Drinking Water and Sanitation Ministry of Jal
Shakti, DWS) ) OHRENZLDHE, AN M LEROKGEE L THEN1IES T7THL
A7 (2018 47 10 H 30 HEE) D95 b, 95. 51%DFEEEIC THEIZ M LARE S AL TV 5D,
D 5.49% G 7 @A) IZEE A LRREINR TV RWIZ D, A4 ¥ FEMFIE
2019 4= 10 H 2 A £ TIZ 100%DEMAZ HIET < WHRBRA V FOLODOEFE T m Y =
7 b OBUR (FRliEd) ZHELED TE /-,

AV REUFOE 12 Ik 5 22FEFHE (2012 42~2017 ) IZHB W T, M LOEGFE DA% B
RETHDOTIERLS, AN M VEMEMNT 2 L9 BEREHICHEH & PRZEIE . FKEE,
TR, 23227 41BN T TEBRIER SN M L) OB K - BFICESDE NI T
o, TR EONMIRERR TIX, 2, FERESS RS, BIER e 1ok L TREAEBE &
P95 2 & THEESCHS A RICx L C O BAERRA TSI T D 2 AR S AL, HERE B
BN THRBITHIETE D XL I b A VEERB AT DA 2120t LT X 72,

BB, A R DR LOMEE LT WKL 27 LAOWREAE «
JE T K DM RoOMA - AERERBEORIEN T 5 b, #5115 K0L
FPRITEA TETEY, MHALK 1.4 EATE TG AL R (F/KE) (286 L
TWb, 70, 1.6 BAIYBANEG KL (v 7T 4 v 727 BFHFEO KA
L&) ZRIALTEY ., A2 RTRAET DIHERBEDK 13%I1%, 15 2> OIG KB AS
EME SN TS, Mahhiakid, W= & N CH PRGBS T RIS R E
T&E, KK DOIGRBG IR D720, A 2 FENTO S 625 KBRS T
Do LML, ZTHLDDOHKLIRNER O K OENVGIRILER S AT A - Jiigk DREREAN 4 -
ARRIZEY . RLFDHK « HIeD 5 - W1 - WE~OPRATE R U 72K BB H A
L. ZOWHRPGIEa L0 YR OEIE, NRVE OIS OB ERAE L TV 5,

1-1-4 BEXEHEOBESE. BR OXBEREL) SLVEFHIE

TINETA Y RIT5FBICEZEFEZRE L TRV, 2017 FF CTHEEF 12 & 5 MMEFHEIC
EOWTEFEEN RSN TEZ, ZOFEOFTIE BEHAEF v X—r ) OFHlE
LC, BAERBEOEBIEICHN DI MARNOMR EIRENR2ENTND, ZOEFEHHE
DOFTIE, FRHI A 1LRaI2a=7 4D M LOEHEEROR EEPKS 2T LOUELE
FTEY, ML EEDE CHEEERYE AR EEOLED & O TR TR
X, BAEE L U CRERMBI &N IR EN D Z Licio T D,

F iz, 2008 FITHKE ST [EFEHHAEBER)]  (National Urban Sanitation Policy,

® Department of Drinking Water and Sanitation, Ministry of Jal Shakti, “Swachh Bharat Mission
Target Vs Achievement On the Basis of Detail

entered” <https://sbm. gov. in/SBMReport/Report/Physical/SBM_TargetVsAchievementWithout1314. aspx
>



NUSP 2008") TlE, &TOA > ROEHTCHI AN, SERICHAER, EER. N ofERLT N
REEZ FZRT X BAREOLMEICHERZ Y TRBER 2B T\ b, REMZR b1 Lotk
HEbHbAADZ & A2 OFAERMBEICKT 254 M LSS TITEAER AR T &
WH, N—= R VT FOBEIZEWTHEAZREL TWD,

¥, A2 FBUFIEA > FEETIo/A/EMEICIRY #2022~ 2014 4 10 HiZ [TE
B ROT-ODEZFE 7 e =7 | (Swacch Bharat Mission — Grameen, SBM®) %37
H B, MTREIACEIK - #5444 Ministry of Drinking Water and Sanitation, MODWS
(¥ Department of Drinking Water and Sanitation Ministry of Jal Shakti, DWS) ) M
BEEL, EIEIIET - #HBAYE Ministry of Housing and Urban Affairs, MoHUA)
DVEEEL TN D, SBM (IR « B & HiT, b A LW KITxE 3 2 i Bha 0 iH o fE
REFEOHMEZ I v a b LTW e, BUE SBMIZ7 =—X 2 ITBITLTH Y, ARHE
IFMNOETH D72, MEBFICFRRMEZ 5 2, INEAOEMHZZE LN 6, T e,
BEOMEMN, A= ALZRETDHZLITED . SBY DERICIANT THIEL TWD, A~
RBOFOEENT, EARPNINBFOIRY #ilA 2 mMxd 22 L ThY , ERNELRBDLHE
7 n 7T MEI vy a ry (ERORRRER) Oz 52 Tnd, ZOIEOE
RERIFUTOBY THD

I HEOR L~ THEPRY TRV ARG E) 2 Ehi 3 5 72 O O HLIX O/ FEAY) 72 hE
Zigfbd 5,

I1. EhutgRoRe hzimib L, FESIKOH 5 HETT v 7 7 LR AL, #
B R ET D,

IT1. gt CITEV A RIEE 2 9 57212, NV~ Lo ' T o
Thb %5,

1-1-5b BEEBEONRAEFICH TS DA BEDEHIS T

WHE DOxEA v RIEBIBRF T 78 (2016 4F) *TIX 3 SOELNE & LTT) #fsED
sfb, ) EERSHOML, V) RN TEENRRE~OIENMET O TN D, K
TR DRI G538 T do DVHKMLERZ DWW TIE, RS — B2 0m RIC&ET 53 TH
5L LTY) Fi CRENARRE~OXEOBLICHEENTEBY . A FERIE
JEBAGTE O T [ EFAKE - fAESE - AFESILSR T 1 77 ) 2% - 'L T\ 5,
LT 17T 2E, NIRRT PE D BREE~ O R O¥EKIZ K 0 # T o T KRS
PR 3 FILLTFICRE £ 0 TARLERRES) &8 L7215 KA S b 2 & CHlgER O
Bk ARBRENEN SN TV REZHBELE L CHETF WD, BABEFITZZSOFEIC

T NUSP 2008, <https://www.mohua. gov. in/upload/uploadfiles/files/NUSP_0. pdf>

8 Swacch Bharat Mission — Grameen, <https://swachhbharatmission. gov. in/SBMCMS/about—us. htm>
PHEA. TxREA 2 RIERIEB J7#E) (2016)

<http://www. mofa. go. jp/mofaj/gaiko/oda/files/000189321. pdf>
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ST D726, T AGE BE i ek (i . 95 36 BB 0 [ BS R fe ME O Ok & BB 17)
BRWE (R T L) ~ORE—E ZADOIKR, BEFEW IR KK GE DR RED N EXR R,
T RSBIMONEHE & EROEIITIR O 7225 SRR E o 72 REZ A DMREICSE D 5
ZEELTWD, B, xtA v RERIBAFR W FEHIIB -7, b LA - BRIk
(T 5 BAREY 72 ODA FHEIZ TRDOEBY ThH D,

£ 1:0DA FHITED bA L - A/ERH

FEH I AF— | SR W
T2 2 | it dull i A BB s o _ e
2 (851 20054E3 A - 202246 A | HfH 111. 84
Uy 7hviifiddET e e s MY 202046 A - 202446 H | Hio e 4.9

Y IR AR EREFEE” | 2007422 A - 2012411 8 | A1 190. 61
AT 4 v v MRS R UG R

(52 8) © 200745 1 - 20186 3 | A 257. 96
%AfMﬁ%%%igﬁ%%ﬁﬂ@ 201142 7 - 20184F4 1 | M 325. 71
TRNTLT « B2 )TEYAEFIEELS | 2016 4E2 7 - 2023 4E5 H | A1 190. 64

1-1-6 EBXEHEOREAFICET 5 FF—DnH

TR, HERERIT CIXEICNBUE I T v B — = R LT KEAET e Y27 NELD
FIFDHET A VO « WK AL CTE e, Btk Iy v & 7 h 2 MBS LUV
YU TMICT, BRI TIE AT 2 NI, T RT T IT e, T AT
MW, 77 IMBLOINF—=Z AN TCEROFERERNH D, ZnbDF ey =7 FTEHE
JE+ A 2=T 4 \TD M VORISR ET TR, BRI M Lo xR
ESELTOOBREIR b EDOE TYT> TV D,

BB, Vv H T FINTIESA 70T 7 AT AZENTLHZET M VER AT R
&L I ERA~OFTEA EICH A A TZF S HE STV 5,

HREITIZ, ZNETOT BT =7 FTHEELTMNBUF & ORRZ LD L, SBM DR

0SB, TxbA o NEERMEE (2018)

<https://www. mofa. go. jp/mofaj/gaiko/oda/files/000072261. pdf>% & & 12 JICA FHEMIVERL
HODA Lz Akt A b (JICA), U7 ZFhviifiddE7Tr e b
<https://www. jica. go. jp/oda/project/1700509/index. html>

2 0DA LR DAY A b (JICA) . TV v VISR A E
<https://www. jica. go. jp/oda/project/ID-P187/index. html>

B0DA R 2 B4 N (JICA), 147 1 vy MG EYERE (28]
<https://www. jica. go. jp/oda/project/ID-P252/index. html>

“ODA R 2B ¥ A & (JICA) ., [ 27 )IIFlGaan i FARER M EE (3))
<https://www. jica. go. jp/oda/project/ID-P215/index. html>

¥ 0DA Hx B4 & (JICA), 7R LT « L X JINGYAEFNFE)
<https://www. jica. go. jp/oda/project/ID-P243/index. html>

5



HEXETHREEE 20 FEBNLVOT Y M 2015 4F 12 A LV BSA L7z, RO
X B3R L7z SBM D 5 DO HIEAZEMAET 2D ER-oTEY, 4, HAGHICBITS b
A VB I OZIUTHE D PRl DB 0300 5 3R ITS7% 7 e =7 FTHHfELED BT
W<, O, TFEOHRERITICR T 2 28 b VEFBEE 2 O 7 MIBLTO®E Y
Th D,

F2:FERM VBT Y27 b (HERERT) 1

HA FEH WEEHE (Million USD)
2000 45 11 H — 2008 469 f Kerala Rural Watgr Sypply apd 76. 00
Environmental Sanitation Project
2001 4512 H — 2014 4 6 A Second Karnataka Ryral WaFer 193. 44
Supply and Sanitation Project
2006 4£9  — 20154 12 ) | Uttarakhand Water Supply and 224. 00
Sanitation Project
92006 4E 12  — 2014 4F 12 f Punjab Rural Water Supply and 339. 00
Sanitation
2009 49 H — 2017 4 11 A Andhra Pradesh and Telangana 180. 00

Rural Water Supply and Sanitation
2nd Kerala Rural Water Supply and

2011 4 12 H - 201946 H | Sanitation Project (Jalanidhi 241. 20
1)
2013 4E 12 A - 2020 4F 3 Rural‘Water Supply and Sanitation 1, 000. 00
Project for Low Income States
2014 463 F — 2020 259 A Maharashtra.Rurgl Water Supply 1. 440. 00
and Sanitation Program
2015463 F — 2023 453 A Punjab Rural Water and San}tat1on 354. 00
Sector Improvement Project
2015 4E 12 J - 2021 4£9 J Swachh Bharat M1551on Support 99, 000. 00
Operation

16 The World Bank In India. Projects < https://projects. worldbank. org/en/projects—
operations/projects—summary?countrycode_exact=IN>
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MO T - ERZ B LT,
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AARENMIOMEE & LT, R LEFED KR EWNIZI T 2 RS0 B B iR,
ITBIHIA S L ORI & & il 2 3082 L7z,

— M EEN BARBREFH AT X —13, ThE T -7 V7 2RICEB T 515K A O
BUIR & MEIZBIT 2 A A0 L, BRESE SRS & B O BLHE A LRGE A 24 L7z,
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TARA (Technology and Action for Rural BWE, BihE- FESEHET. MRE % Btz t-
Advancement) |
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2-6 EXEXEEHRFFEEOBME

F 2 TN E BUM BB OB L TR D@ Y,

& 12 : C/P HpEiEEHY

T B e TTF L 2l (State)

A - R

AP T 7 FHILE INTF IR
o/p HeB (District) (District)
. (/P ] [C/p HRE)
LW T 7 LF H T NTF Uit
Nagar Palika Muzaffarnagar Varanasi Nagar Nigam
(Municipality) (Municipal Corporation)
JCL 540, 000 A 1, 652, 000 A
(2023 4EHEE) (2023 H=HETE)
T 204. 8km® 82km®
N=E-i 2,416 N/km* 20, 146 A /km?
- - NIE3=ES KB A
SYf7 . = E N VYA - B
B - RS (Municipal Board) (Jal Kal)
Mrs. Meenakshi Swaroop Mr. Arunendra Kumar Rajput

(Chairperson)

(General Manager)

bt LR ()

35.6% (2011 EEBFHAET — )

7 Muzaffarnagar District Website., <https://muzaffarnagar.nic.in/>
8 Population Census, <https://www.census2011.co.in/>
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A RNTFHPA b
a) E=%U 7 —Fh
IR (2019 426 H 29 H~2022 4F 12 H 26 A) 1ZBWT, X 14 ITRTHERFE RS —
FERWT, 1ESA 7y MEORNAREZE L TS, R19ICEOFRELRL, LUREIC
BiER ORI % ffR S 5.

Weekly Monitoring Check Sheet 1 [Varanasi Site]

Weekly Monitoring Check Sheet 2 [Varanasi Site]

Number Male ID“E‘ 29/6/2019-26/12/2022 Weather |Date ‘ 29/6/2019-26/12/2022 ‘
of Users Female
Rainfall (if any)| light / medium / heavy
Total Weather
Rainfall (if any)| light / medium / heavy 1. Appearance of treated water in inspection tank (Circle one)
ltems ‘ Result (1) Color ‘ Clear(0) / Light(174) / Medium(0) / Dark(0) ‘
1. Toilet
@ Damage to toilet, water leakage, blockage from N/A (2) Turbidity | None(0) / Low(174) / Medium(0) / High(0) ‘
(1) waste
For Men Damage to waterbasin, water leakage, blockage )
@ from wastewater N/A (3) Smell | None(7) / Weak(167) / Medium(0) / Strong(0) ‘
Damage to shower, water leakage, blockage from N/A
wastewater
2. Quality of treated water in inspection tank
@ Other broken equipment, etc. N/A
Damage to toilet, water leakage, blockage from _
1) pH 6.3~74
(2) @ waste N/A @
For Women Damage to waterbasin, water leakage, blockage N/A
from wastewater (2) Electric conductivity 726~1554 (uS/cm)
Damage to shower, water leakage, blockage from N/A
wastewater 3T 10~35 (em)
ransparenc ~ cm
@ Other broken equipment, etc. N/A P v
2. Septic tank
(1) Smell N/A 3. Water level in inspection tank
(2) Wastewater leakage from the inspection hole N/A Distance between the water surface
(1) . 10~180 (cm)
(3) Other problems N/A and the bottom of the Inspection tank
3. Soil treatment area
(1) Outflow / deformation of soil N/A 4. pH of soil treatment area
(2) Wastewater leakage from the inspection opening N/A
(1) pH (D Septic tank side
(3) Other problems N/A
(2 Center portion
4. Temperature measurement (thermometer)
(1) Toilet stall 19~44°C @ Inspection tank side
(2) Septic tank outlet 14~46°C
(3) Soil layer (10cm below the surface) 15~48°C 5. Other remarks

5. Other remarks

X Please take pictures of any problems identified at the facilities.

M Check once a week on the same day each week.

MPlease take pictures of the inside of the inspection tank and of the treated water sample.

SedEX T, 20194E 6 B 29 H~2022 4F 12 H 26 H OFERIEEF T,

X 14 : TSS HERFEFLI — F (NTF )
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£ 19 : MEREHT -5 (NTT V)

(1/2)
£ 2019
AIEH A 6 7 8 9 10 11
BH 129 6 |13 120 29 5 |12 19 | 26 2 | 9 16 23 30| 7 14 21 28 | 4 | 11 | 18 25
F | ZtE A 65 70/ 70, 70, 70 85] 70/ 80| 85 90/ 75 80/ 85 85 65/ 75| 80 65 75/ 80/ 80 80
M |BE A | 240 225 490| 325 355 235/ 220| 240| 255 275 280| 290/ 295 260| 270| 270! 275 275| 265 275 285 270
Edh A | 305 295 560) 395 425 320, 290| 320 340 365 355/ 370 380 345 335/ 345 355 340, 340| 355 365 350
PN 5 £ W £ £ £ B W B B B W B W B B B B B B B B
B (|kL °C |39 132 29 27 29 28 32125 |31 26 26 29 |30 28 3029 29 27 | 27 |27 |28 26
ERSAE  °C |36 3429 32 31 33|34 28|33 343433 34 373931 30 30|30 29|29 28
tiERE | °C |48 45 | 32 37 37 42 | 45 31 38 38 38 41 42 41 43 | 40 39 34 38|37 |35 32
B \AE K € K € K € K K K € K K K € K € K € K € K (&
7K Ry mO® 5B O\ | O & O| O35 055 55 %5 55 55 55 055 55 55 55 55 55 | 55 55
% pH 7.1 70 68 69 7.1 70 72 69 70 73 70 72 70 72 72 63 7.1 71| 73] 71| 72 71
5 [EC (s/cm|1329 1300 726!15541312 1295/1301/1256/1150 1463.127411374/1275 1465/13451373/1274 1365/1365/1283/1340 1285
i BEE | cm 15, 15 100 12 12 13| 12/ 12 14 14 15 12 15 13| 12/ 15 15 15 15 15 15 15
S | kds cm 10, 10| 63 45 41 45 35 75| 55 55/ 50 55 520 110/ 105/ 105/ 102 105 96/ 90/ 60 55
F 2020
AIEH A 2 3 5 6
5| 27 0 3 10 /17 (24 2 | 9 116 23 25 1 | 8 |15 22
Fl |z A 395 405 410} 405 425 410 425 274 230 75/ 80| 70/ 75 80
A Bk A 145 155 140 135 125 130 125/ 132 135 45 43| 40 46 48
& |5 A 540, 560/ 550, 540/ 550 540| 550, 406/ 365 120/ 123| 110/ 121 128
Xz K B K B K BB OB OB B B R B
& |kL °c 21 121 23 124 (24 28 130 (33 35 37 /38 |34 |32 34
E |48 C 24 24 126 | 27 |27 31 |33 |35 (37 40 41 |36 |36 37
T | °C 28 28 130 | 31 |31 34 {36 {38 40 45 |45 |39 |38 ' 40
AR B E E E E E E E E E E E E E
K |BLY 55 55 55 55 |55 55 55 55 35 55 55 55 | 35 5
% pH 70 720 70 72/ 72 71| 72| 72| 712 72/ 72| 72| 11 7.2
5 [EC U s/cem 1355/1295132011325/1325 1285/1330/1330/1330 1400/1530(1525|1230 1235
1 EHE | cm 15 15| 15/ 15 15 15| 15/ 15 15 20| 255|255 27 27
/s cm 110, 80, 23] 70, 86 90, 95 90, 95 51 52| 54 70 75
ki 2020
RIEH A 6 7 8 9 10 11
B 129 6 | 13 20 27 17 124 31 7 (14 21 28 | 5 12 19 26 2 | 9 |16 23
Fl &tk A 83 95 91| 89 95 94 93 91 95 98 120 132] 138] 140 143 142] 145] 142] 145 148
A Bk A 46 65 63 69 62 69 72 68 70 75 75 80| 85/ 90 94 91| 95 94 90 89
& A | 129 160 154] 158 157 163 165 159 165 173 195 212 223| 230 237 233 240| 236| 235 237
XiE g WM B M & £ £ B B B B B B B B B B B B B
B ML °C 129 130 34 30 31 34 /34 34 134 134 31 32 134 131 30 30 |29 |29 |28 26
E|BkS#  °C |31 33 37 33 34 36 |36 36 36 |37 |34 35 (36 34 33 33 32 32 31 28
tiERE | °Cc 134 37 40 36 37 40 |40 40 40 140 37 138 |40 {38 37 37 36 |36 |35 33
B &E B K & K & B K K K K K K K K K K K | K| K K
K [RLY 55 55 55 | 55 55 55 55 55 55 35 55 55 55 55 55 55 55 | 55 | 55 5§
% pH 7.1 71 730 71 12 74 72 71 72| 1.3 72 13| 72| 71 72 71| 72| 71| 72 11
5 [ES 1 s/cm|12201230/1235/1225:1235 1210/1225.1230/1215/1225/1220:1310/1230{1220 1225:1213/1215/1220/1215.1218
i BHE | om 27 28 28/ 28 28 28 28 28 28 28 28 28| 28 28 28 28/ 28 28/ 28 28
S |kds cm 75 150 152} 148 152 180 180 180 180/ 180 180: 180/ 180| 180 180 180 180| 180 180. 180
£ 2020 2021
RIEH A 11 12 1 2 3 4
H |3 | 7 |14 {21 28| 4 |11 18 25 3 | 8 (15 22 1 | 8 (15 22 29| 3 [ 12|19 | 26
F &tk A | 145 150] 155! 150 156] 92/ 90/ 91/ 93 89, 91/ 90 82 88 84/ 88 90 90 86| 94 34 9
A B A 91/ 90| 88! 89 90| 160| 158 156/ 159 160/ 165 160/ 172 178/ 157 160, 165 159 160| 163] 65 32
Ed A | 236 240 243 239 246| 252| 248| 247 252 249  256| 250 254 266| 241 248 255 249| 246| 257 99 41
4 4 ,% ,:E%, 4 % ,% E 4 1= 1= E 1= £ 1= E 1= £ 1= E 4 £
9&1'; Hﬁ 5] = | = 5] = | = Eﬁ Eﬁ A H% 5] ] A A A ] A A 5] B A
Rkl °C |22 122 121 119 120 | 16 | 15 | 18 | 19 22 1 23 1 23 | 22 22 |32 133 38 39| 37|41 |41 39
EBESAE  °C |24 24 23 21 22 |18 | 18 | 21 22 25 26 |26 | 25 25 35 36 42 41 | 42 | 43 | 43 42
tiERE | °C 128 28 27 123 23 |21 | 21 |24 25 27 28 |28 27 27 | 38|39 47 45 | 47 | 45 | 46 47
B &E B K & K & | K & K & K & K & K & K & K E K | {E K
K |RLY 55 55 55 55 95 | 55 55 55 55 55 M 55 55 55 55 55 55 55 55 | 55 | 5/ T
% pH 72 74 71 72 13| 71| 74 72 712 71 74 71 712 70 7.1 72 713 71| 7.1 72| 12 12
5 [EC 4s/6m|12151220/1210:12151210/1215/1210{1215/1210:12151210:1211/1230:1240/1211:12151213:1212/1210{1215/1215:1275
e BEHE | om 28 28/ 28/ 28 28| 28/ 28| 25 25 25 25/ 25 22 30, 25/ 25 25 25 30| 34 30 21
S KL cm | 180 180/ 180! 180: 180| 180| 180, 45 45 45 45 40 50 45/ 45 40, 40 40/ 29| 43| 25. 40

$E)20205F4 8 (. R OAFIMILADEET, BRI THEREL,
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£ 20 MEREHT —5 (NTT V)

33

(2/2)
F 2021
HIE B A 5 6 7 8 9
B 3 /10|18 24 31 7 |14 21 28 5 |14 19 26 3 |11 16 23 30 | 6 | 13 | 20 | 27
Fl &tk A 15| 15| 22 24 35 38/ 35 40 42 54/ 48 50 58 65 64 68 65 92| 98 93] 92 90
A B A 41| 40| 48 65 75 70| 68 74 71 71 64 65 71 82| 84 90 94 110/ 108 110 115 112
EA A 56/ 55/ 70 89 110 108| 103 114, 119, 131 112 115 129 147| 148 158 159, 202| 206, 203 207 202
3L °C |34 132 135 36 33 34 /32 31 34 30 /33 31 34 32129 33 31 30 /29 28 30 33
EBRS4E  °C |37 (35 38 40 36 38 |35 34 38 33 /37 34 37 35 32 35 34 33 32 |31 33 35
TiE#E  °C |41 |39 |42 44 40 42 |39 38 41 (38 |40 {37 40 (38 |36 38 37 36 |35 |33 |35 38
B \AE B K &€ K € K € E K K K € K K E K K K € K K K
K |BLY 55 |55 | 55 55 55 55 |55 55 535 55 55 55 55 55 | 55 55 55 55 | 55 55 55 5
% pH 73] 72| 72 70 72 74| 72 72 74 71| 72 74 73 72| 71 74 71 71| 71 73| 72 741
5 [EC i 's/cm 1350|1330 1325 1450 1275 1330|1525 1350 1235 1250 1230 1235 1250 1230/1170 1215 1210 1200/1175 1215|1211 1213
pon BEE | cm 200 21| 20, 24 20 24| 25 26, 24 26/ 25 28 30 30| 20 33 30 30/ 30 30 30 30
il 3 cm 200 35 32 45 55 35 30 34 28 175 172 175 152! 156| 175 175 30 35 40 45 50 54
® 2021 2022
HIE B A 10 11 12 1 2
=] 4 | 11/18 25 1 8 |15 22 29 6 |13 22 27 | 3 |10 17 14 | 21 | 28
Fl &tk A 95| 92| 981 95 90 98| 96/ 91 92 88 921 92 89| 86| 64 70 67/ 70/ 62
A B A | 112/ 109| 112/ 108, 103 106/ 104, 102| 106/ 104| 106, 106/ 98| 95 91, 98 92/ 90 90
EAlE A | 207 201| 210{ 203 193  204| 200, 193] 198 192| 198, 198 187| 181| 155 168 159] 160 152
XiE 5 B R KB OB OB B B B B B BB E B B -
3 |rL °C |34 34 129 131 30 29 |29 28 26 (25 (24 22 19 |15 |17 . 18 23 |26 | 20
FE 4 °C |37 136 /31 133 32 31 /31 30 28 27 {26 23 21 |17 |19 |20 24 |28 | 22
tiE#  °C |40 139 (33 35 33 33 |33 32 30 29 (27 24 22 |18 |21 .22 25 |30 @ 23
B EHE B K € K K€ K K € K K K K€ K| K K K 5 IKE 1K
7K [RLY 55 | 55 | 55 55 55 55 | 55 55 55 55 | 55 55 55 | 55 | 55 | 5§ 55 55 | 5
% pH 720 740 7.3 74 73 74| 7.3 74 73 74| 72 73 72| 71| 71 73 74 74] 13
5 [ES (s/em|1215/1214/13101121011215.1210(121411210/1215/1210{1213{1217/1215[1211[12151211 1216/12161215
i ERE | om 30/ 30, 30 30, 30 30/ 30 30 30 30/ 30 30 30| 30/ 30 30 30 30 30
/i cm 45| 50/ 55 55 55 55| 50 100, 80 55 60 60 65 65 65 70 75 74 12
ki 2022
AIEH A 3 4 5 6 7 8
=] 7 114 121 28 4 11,18 25 2 9 116 23 30 6 |13 120 27 4 |11 18 25 1
Fl &tk A 64| 68 61 69 68 65 56 65 60 66/ 67 73 68 69| 65 71 65 69| 72| 67 61 65
A Bk A 92/ 93] 90 96 92 96| 90 98 94 94/ 98 90, 90 94| 89 93 94 94| 92 89 93 96
|5 A | 156/ 161| 151, 165 160 161 146, 163 154 160 165 163 158 163| 154 164 159 163| 164 156 154 161
X% 5 KB B OB B B B B B B B B B B B B B B B B B @
3 |kML °C |30 /35 |40 135 32 32 |33 /34 39 38 |44 139 40 44 |40 (41 38 37 |37 37 36 29
E|BES# | °C |32 |36 42 37 34 34 |35 36 41 40 |46 (41 42 46 |42 143 40 139 |39 39 |38 | 31
iR °C |33 |37 |44 (39 36 36 |37 38 43 42 |47 43 |44 48 |43 44 42 41 |41 |41 40 33
B \ABE B K &€ K K K € K K K K K K K K K K K K| K K K
7K [RLY 55 | 95 | 55 55 9535 55 | 55 55 55 55 | 55 55 55 55 | 55 55 55 55 | 55 55 55 T
% pH 73| 74| 720 74 73 71| 72 73 73 73| 7.3 73 713 71| 71 73 74 73| 74 73| 74 71
5 [ES Ms/em|1212/1215(1212112131212/1210(1213{1215 1210 1212/1215{1210/1215.1211[1210{1212.1215.1213/1216/1213/1212.1210
i ERE | om 30, 30, 30 30, 30 30/ 30 30 30 30, 30 30 30 30/ 30 30 30 30 35 35 35 35
b/ 3 cm 55| 60/ 65 60, 65 70/ 65 63, 35 65 60 65 60 60/ 56, 65 65 65 55/ 60 60 65
£ 2022
RIEH A 8 9 10 11 12
=i 8 16122 129 5 12119 26 3 10 |17 {24 31 7 |14 {21 28 12|19 | 26
F | &4 A 61/ 66| 64 61, 63 66/ 65 60 63 57 50 50 55 65/ 62 66 60 68 65 62
A B A 90| 92/ 93 89 93 93] 89 89 89 88 91 91 93 90, 93 90 91 95 90 85
EAR A | 151 158] 157 150 156 159| 154 149 152 145 141 141 148 155 155 156 151 163| 155 147
XiE M B B B B W 8 B B B B B B B B B & B B8 B
& |kl °C 130 |31 |33 32 30 30 |34 34 33 31 |31 30 31 31 |28 27 27 27 |20 16
ERS4E  °C |32 (33 (35 34 32 32 (36 36 35 32 32 32 33 33 30 29 29 29 |22 18
il °c [34 35 |37 (36 34 34 |38 38 37 34 |34 33 34 35 |32 31 31 31 |24 20
B & E| K | & & & & & &K & &K & &€ K K & &€ & K | € K
7K [RLY 55 | 95 | 55 55 9535 55 | 55 55 535 95 | 55 | 55 55 55 | 55 55 53 55 | 55 | 55
% pH 73] 73] 71 74 71 73| 71 72 712 73] 72 74 713 71| 72 71 13 71| 72 72
5 [ES Ms/em|1214/1212/121001213 1211.1213/121111212/1213.1215{121211210/1211:1210/1212{1210:1212.1210/1213/1211
e ERE | com 35| 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35
b/ cm 70, 40, 30 24, 30 35 55 50 60 50, 50 55 55 60/ 60 65 65 65 65 65




b) FIFEEI K OWRAKE (f VAT va B2 KAL)
F%Vﬁ%%ﬁi 2020 £ 3 Ao Eiilan oA NV AEIEOREBIZ L /LR hol=
. ENLRETOBEINCIBNTS 1 HY72D 60 ARt &akaHE 200 A/H X0 722nd o
f%otoik\%mﬁﬁwmﬁm\n7+/#4%@ﬁkf@@ R T 8 OF| A
2N LB IR T HREEZ 5D T, HPKEIE, FHEE 1,000 m/H (FREAL 50L/
A+ H) Tk LT, 2R S QPRI S K BEER (REALIGK &S 20~30L/ A - HFRE)
ERALTWDI2dblenE B2 b, FIAZEOHRICITEEET2EHE bW, b
DZENL, Ay REIZBITS M LHKEIZ, b LEED & ANREREE, SLHIGET,
FHFEOAEFRPUC LV RESEL S, RET D TSS OHBIRLEIZH 72> TiE, BLHLR
WA FEAC AR T 2 BN & 5 Ll S iz,
KDL, W (2019 4F 9~11 H) AR (202048 H~12 H) | s H OMIE
(2021 42 7~9 H) IZXDHMKRA, 1 AR~2 HROZFEATEIC L 26 HFH ORI, VEE
EEDHEOEMCEY, A AT a AT OKNUNEF LI ERND -T2, D%t
IR E LT, ISRMEMICR Y TP EE LTV e, £ 2T, 2 OMERFEERIERE OB &
X 5%, 2022 4 7 A EALERE IR I 2 3 L, R m D HIAVAT AR ZH X, A
VARG va BT DKM ER B AT,
ZOZENL, AV FEIZBWTIINFIZAT—ARH Y | LHITKHISTE DHE KRR
DRI THDZENSELx DD, TSS OFXEIIHIEE % FiiL 5 /KD s NEB ISR A
LWL D IZEET 2 LR H 5 &l S iz,

F7o. FFRBLUIZ W T &® EEMER LTV,

Ay MEREY A NORDITITERBG P, BERTBEIZZEASNIENT
%5tw\$h4v0ﬁ%%e%%%_ﬁ‘#%<ﬁé@mmﬁofwéﬁ\ﬁﬁﬁ
fERZ R UAR M A L O Z AL T2 DT Tideu,

KA VEHOREFRIZ. BEO M LEFEHAL TS0, KM LEFIHT 58
E BTN

KA VERFEDS B 1 H 16 ARREE (201949 ) MEiEEZT 2,

L AA)~3 A EAidA v RERRER TR — X &0 | FRFICREITELH D
TeDONRTFUEFNDANLE DL D, ZDZ 06, KM VOFIHFELE N HNT
LN B %

BSm@ﬁmﬁA%%Ct (2, 2022 A 7 A TSS OJEBICAREZFRIE LT, £ Dk

. ZE (T~10 A) OZEROEEIZ LD TSS 76 DOI/KITE Z o THRLY,

m%\ﬁﬁEE\MWk(¢ﬁm)#ﬁiﬁﬂﬂ% RAL, RIEIC R 0SS il
LT TSS DR AZIT TV, £ 2T, 20224FE 7 AIC7 =V ARBELHEE{T-T-, <
AULARE, TSS O EFHITE Z > TUuy,
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15 BREINTMELE 7= X (NTFFY)

mirompmsn s TUBE BSOS

800 pRmENZ, -
2 o0 EUTEORE
2

400
o FilamF oA LA
‘FNH 200
: \I
% ||||||IIIIIIIIIII|||||||||||||||||||||||||||||||....||||||||||||II||||||||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

12 1 12 1 3 6 9 ].2212 3 6 9 12
mEYE oLk
T —AFHE, FERIRER T E e
RAKEDKMZEL
180 REAT I'!!! ! E

150 ZEMIRCIEK

ey
= 90
=
ST 60
_%‘
30
0
19 20 21 2
6 9 21 3 9 121 3 6 9 121 3 6 9 12

X 16 : FIABE KR OA v AT g B0 7 DR (T F )

c) HEEKOIME - KE

SLERAK DAV S OFIBHIMEZE DIERIC L D L AN KEL | EEMICLE L~ L%
PRS2 2 EFE LV, L, JRERDMAPK ELBAKE T 5 2 & T, BE,
B, Bonn, AHEORSMIIHRTE., B ARTIEES THEDRFIETHD, TS
A TR, KT IWORTUBEKONRE =XV 7T —Z D, MR TE TNl b
DHERTE, TSSIEA ¥ FEIZEWTHLEE LTAHENEETH D LTS b,
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UL SN

19 20 21 22
6 9 12 1 3 6 9 121 3 6 9 121 3 12
NONE LOW m®mMEDIUM mHIGH
AIEKDE
19 20 21 22
6 9 12 1 3 6 9 121 3 6 9 121 3 12
CLEAR LIGHT m MEDIUM W DARK
A0LIBIK DR L
19 20 21 22
6 9 12 1 3 6 1 12

9 21 3 6 9 121
NONE WEAK ® MEDIUM mSTRONG

X 17 : JUFRK DAL (T F2)

18 : ALEK DA (NTF ) (2023/6/15)
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KE (pH, BHEEE, BEUSEE) 12OV TIE, pHIZHEKEYED 6. 5~9.0 D FIZHE
STEY, BEE, BXUSEFEXFHASIE 2019 4 6 H 29 H~2022 4 12 A 26 HIZ%
E LTV,

Fio. BAREREYKLIIERR ) O ORBRANC 72 573, FHHEE L BOD MICIEkAD
BRI o D Z L NIRRT ST\ D,

BOD=353. 7 X (1/3E ) ™ (1r*=0. 80)

ZORITE D EBEE 2PN LE L CE T2 2022 12 OB 35em &35 &
BOD=22mg/L LB 4, A » FEHEKERE (BOD=30 mg/L) ITHET DD & s
%o BHREOREIILRES O AR ZN SV | AHIHEE O KB AR 5 T,
BOD=bmg/L & 72> TW\WHZ &b, BHEZIIZ LIz BOD AT/ NGl S 41TV 5
H D LHErE LD,

-
o
£
L
>
(&}
c
©
—
3
a 0
S 19 20 21 2
= 6 9 121 36 9 1221 3 6 9 121 3 6 9 12
e=f===Transparancy
BREHE
2,000
§ 1,500
>
o & 1,000
52
sz %
E -
S 0
© 19 20 21 22
g 6 9 12 1 3 6 9 121 3 6 9 121 3 6 9 12
o
e=f=== E|ectric Conductivity

19 : K DOKE (RNTF )

19 B RS UK IER I 81T BB 1R & SS - BOD OBMRIZOWT CHEYEEEBUR L B B F 5T

=)

37



# 21 HHED SHET S5 BOD JHE (T T )

(&%)

AR > S <415 BOD R

A > FEPEKFHUE BOD 2

22 mg/L

30 mg/L

B) AV 77 FH YA b
a) E=X 17—k

TEESHIR (2020 4E 3 H 3 H~2023 46 H 12 H) 2B\ T, a2 L 0 223 e
L, =R TR TERPSEHBNH o720 0D, K20 [T HEFFEH Y — M
FANWT, H1ESA vy MEOIRATER L TS, R 2 ICFOREL R L, UUREIC

DRI & S %

Weekly Monitoring Check Sheet 1 [Muzaffarnagar Site]

Number of Users|Male ’Date ‘ 3/3/2020-12/6/2023
Female
Total Weather

Weekly Monitoring Check Sheet 2 [Muzaffarnagar Site]

Weather |Date ‘

Rainfall (if any)| light / medium / heavy

Rainfall (if any)| light / medium / heavy

1. Appearance of treated water in inspection tank (Circle one)

14
It Result Transparent . .
ems esu (1) Color P Clear(8) / Light(10) / Medium(2) / Dark(1)
and colorless
1. Toilet
v
(1) For Men ® Damage to toilet, water leakage, blockage from N/A (2) Turbidity | None ‘ None(4) / Low(16) / Medium(1) / High(0) |
waste
Damage to waterbasin, water leakage, blockage N/A 4
from wastewater (3) Smell | No smell ‘ None(20) / Weak(1) / Medium(0) / Strong(0) |
Damage to shower, water leakage, blockage from N/A
wastewater
@ Other broken equipment, etc. N/A 2. Quality of treated water in inspection tank
Damage to toilet, water leakage, blockage from 4
(2) For Women | (D waste N/A (1) pH 6.9~8.3
Damage to waterbasin, water leakage, blockage N/A
from wastewater " . o
@ Damage to shower, water leakage, blockage from N/A (2) Electric conductivity 869~1559 (uS/cm)
wastewater ,
(@ Other broken equipment, etc. N/A (3) Transparency 13~50 (cm)
2. Septic tank
(1) Smell N/A 3. Water level in inspection tank
(2) Wastewater leakage from the inspection hole N/A ,
) Distance between the water surface 60~169 (cm)
(3) Other problems N/A and the top of the water gathering pipe
3. Soil treatment area
(1) Outflow / deformation of soil N/A j
4. pH of soil treatment area
(2) Wastewater leakage from the inspection opening N/A
v
(3) Other problems N/A (1) pH @ Septic tank side
4. Temperature measurement (thermometer) (@ Center portion
(1) Toilet stall 16~35°C (3 Inspection tank side
(2) Septic tank outlet 15~33°C
(3) Soil layer (10cm below the surface) 14~33°C

5. Other remarks

5. Other remarks

X T, 20204E3 H 3 H~202346 A 12 HOEREEET,

20 : TSS HEFFEELL — K

(LT 7 FFL)
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£ 22 HEFFEELT — X (LAY T 7 L)

F 2020 2022 2023
BIER A 3 3 12 1 2 3
=] 3 10 17 24 31 18 12 13 9 20 13
Xz [ [ & [
B ML °c 21 21 20 30 32 30 22 16 21 23 25
EBSE . °C 20 20 21 23 27 26 20 15 19 24 24
TiE#E °C 23 21 23 25 25 25 17 14 17 20 22
n e = & & & i3 i i3 " = & th
B BE i B’ = 1§ B & B B’ " B &
K |RLy = = = &= &= = = = i3 &= i
i pH 7.9 7.6 8.3 7.1 7.7 7.4 7.2 7.2 6.9 7.1 7.4
5 [ES ts/cm| 1,190 1,559 1 982 1,226 | 1,260 1,518 | 1,070 i 1,259 | 1523 1 932 | 869
i BHRE | cm 50 18 30 23 25 15 33 35 28 17 20
B k4L cm 76 60 73 110 1491 169 70 68 62 115 76
g 2023
BIEAR B 3 4 5 6
=] 22 27 3 10 18 9 22 29 5 12
Xz & & & & i & & & & B
B |rL °Cc 25 25 27 30 31 32 33 34 31 35
EgsrE | °C 23 23 28 27 275 | 275 | 275 28 31 33
TiE#E @ °C 22 22 29 25 26 27 28 30 32 33
n e i i = & e % i = & e
B AE & & B’ 1§ B & B fh B &=
7K [BLy = = = i3 i3 i = 83 i i3
i pH 7.0 7.1 7.1 7.2 7.1 7.2 7.0 6.9 6.9 7.3
5 [ES fs/cm| 1,019 1,011 978 1,064 | 978 1,064 | 947 i 1,330 1,350 | 1,301
i BHEE | cm 24 17 25 15 25 15 37 13 23 31
S K4 cm 721 110 110 98| 110 105 96 130 102 | 105

b) FEAKE (AR g% 7 KAL)

A AT a A RAE, an IS B WD CHEEE FRE (SRGC MERFE FR 2Ry
F) DY SRGC TR TMATG KD EMREA T DT ECTH TR, TN TE ol
ERLIEZERDH ST, Ll 2l MAKEOFELZITVLE LIZBE@HN T
X TW5,

R EDKGEZEIL

180
150
120
90
60
30 <

KL (em)

12 1 2 3 4 5 6

X 21 : A AT g BT DKL
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o) HEMHEUKOMNE - KE

LR DAMVEL « KT, BESCHBIFIC LV 2R3 H 5720, FrED BICBIT 5 A0FM
REOYIWT L 0 &, HEANSHERE L TITWRRRIC R E N W L 2R T 5 ENEETH
B B=H U U7 OMFIT, BT (201943 H 3 H~2023 46 H 12 H) | ALFAKDH}L
Bl (., BWE, B X0 A (BER) OBRPR[UR. RESEORETETOERERH -
TZbDDORPLE LN THY , KE (pH, ZHRE, EXIEEE) ITO5WTH, pH
IPEKHEEAED 6.5~9.0 DFITE > TRV |, HHRE, EXEEIIHMRLELTBY, B
WFPRALER M TN TV LT S5, HaIcE=2 ) v IF—RER5 L, 2023 4£5 H
(ALK N — AL oo Z E R o723, ZORRICOW TR, THKFEA LS
DT — FOEYFEZN EF L WD T RENLRIMAKEDEMPB b oTelecdbTh D, | LD
WEA SRGCHYHIR N OZITTWD, LT, Y~ MUV EBEIAEELE=4Y 7%
el oAb, 1ERBRICITABIKE N SE S, TSS 134 > FEICBW TS, AEMERED
[MIEASRE &2 R T & LE L7 AUBEA FRE &Il STz,

20387k D) F

3 3 12 1 2 3 4 5 6
NONE LOW m MEDIUM mHIGH

AIBKDE

20 22 23
3 3 12 2 3 4 5 6
CLEAR LIGHT m MEDIUM B DARK
BEKDEL
20 22 23
3 3 5 6

12 1 2 3 4
NONE WEAK ® MEDIUM B STRONG

40



22 : ALEKDNE (L7 7 v FH L)

Fio, ANTF YA b ERERIC, BRE (40em) LY BOD OMEMSEEA BT S L
BOD=20 mg/L B H &, A > FEONKERBEIILZE L CTEET 20 & S,
BOD=353. 7 X (1/3BHJE) %™ (r2=0.80) =353.7X (1/40)*7®=20 mg/L

pH
9.0
8.5
8.0
L 75
7.0
6.5
6.0
20 22 23
3 3 2 1 2 3 4 5 6
== H
Transparency
. 50
E 40
= 30
S 20
(O]
© 10
x 0
S 20 2 23
= 3 3 2 1 2 3 4 5 6
==f===Transparency
Electric Conductivity
2,000
§ 1,500
>
o & 1,000
sz
g% so0
w ‘g 0
e} 20 22 23
s 3 3 2 1 2 3 4 5 6
(@)
e=f=== E|ectric Conductivity

23 1 ALVERAKDKE (L7 7 v L)

F 23 BRENOHB SIS BOD IBE (L7 7T HL) (B5)
AR D & S 3D BOD R FE A ¥ REHEKFENE BOD R

20 mg/L 30 mg/L

3-1-4 B|iR (TR > T BRNIBEZ R T 5,
O TRALERIZ B4 5 B %L

A 2 FESE T RIENIZEAT (National Institute of Urban Affairs) 2RV T,
SBM Z KT 52 L2 HM & LI FEM 714 £ & 7z TFAECAL SLUDGE AND SEPTAGE
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MANAGEMENT—PLANNING MODULE] 233K7E ST 5,

Flo, U2 s I TV aNIBN TR, IMROE BIBIERDTEKBIED FT# %2 £ L
7= [Faecal Sludge and Septage Management Operative Guidelines of Uttar Pradesh]
ZAER L TS, ZHUTIE, & BIBIROIGKLBRER DL « W TES, ¥ 7T 4 v 7
Z 7 ORgE, BRI EREFIEENE LD TV D,

NIZFUHTIE, TAY DICAB B <EAEEAN Gifatt) TH2S EYG (ERNST &
YOUNG) ZHKHH LIBIREHE Y a V2R E L T\ 5D, &8st (City sanitation plan for
VARANASI : CSP) Tl BT 7 1 v 7 % v 7 OIFRSIHIT 2~3 HFIZ—EE ML, FlHkOE
IR SN EENAF 2 — LI LVITHI Z & L LTWD, AT 7 A
IZBWTIL, Bib® [Faecal Sludge and Septage Management Operative Guidelines of
Uttar Pradesh| (&, 77— FAKREGTRKE®TT 4 v 7 727 5IERIGIRDOALE
T TN %,

© NTFTHA R
A) B OTGIRE BTk

T A T TV FARAER DGR TT 1EIZ DU T (R AKIG IR DALEL DT )

%2 MIBHEMOE, N7 T UHORICIHT 57 7 — A FAKLEY; (k. A
80 EH A Y v D TFKERH) OREL L OEMRE~D T U o7& FEh Lz, RO
I TRAET DIGIRIE, —EABEBIK S 7o, RARRLE S AL EEL THD
R R CALE E LCHIE Y, BHIFIA L TV D 2 & 2l L7z,

B) ¥ 7T 4 w7 & I IHRONEGE (BRI IRDLEETE)

[ 2 FIEFNEAN T F MR BESE TR T D IEWRIE - M8t 77 A4 T LR — K
(2016 4E 2 H) 12k B & 27T 4 v 7 2070 bOBERKIIRELSNTE LT, &
HIFNZIZE R TON TWRWE S TH Y | Bl P NTHIRO LS e b AHOGH 1%
W IR RbEnTND,

C) {HIREBRIC X B AR EDHER

NI FUHICTBNTIE, FARENOIAET DI5RS FARLIEE CLEI N WL &%
MR LIS, 7T 4 v 7 207 LORET DHIRDERANEICHEIEIND 72 EHEUNCE
Hand, ARFEZELLSEIHERNER-oTND I ERNDD T, T F U HiDiERR
IAVER 5 5 DI AT, A B THBOFERE & O A LB L e 508, BB CTE 2 S 5%
KA RE L,

D) ERE
®CTT 4y IO DHREEINLET H#EE LT, BN LFHELITIZ
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7T

a) BT 4 v 7 2T ORIRTGIRZ LS DREER DS 720,

T F VI T ARLEY OWBCOHRGTH RN o D08, ¥ 7T 4 v 7 27 O51HkiG)E
AR DR 0 TR\, ORI T T 4 v 7 X 7 IBRE IS, AL
TWRUVRI AN TN D,

b) SHEIBIRDIENDIENETH S,  (HIRAERE A=)

v T v 77 OBIHIBIRIEL, (HIRAEEIEE £ CIET D2 LERH H 08, RE DTG
VEIEMEE 1L, 1HIRD B B )~ & AL R £ CHEEMREE S RV L kB B 2 Mz 57
D, WELTZHRERNERFELTCLED ZL083H D,

E) xf3k

AR L7 A iR A 720121, B 7T 4 v 7 % v 7 OFI3RkI5TR DAL i3k % ik
HREREEDa A RNAY v R %:%F% LC. BlHIERE — IS T 5 EPrftL%ﬂL’%@Fﬁ
CHET HUEND D, U, BUEETIBLAEFRN D, ZORRICOV TR,

a) BT 4 v 7 X7 BIRIGIEDLELiER
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Sludge treatment plant

| De-sludging | Pretreatment Solid-liquid

separation Separated
— liquid
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Separated
solids TSS system

Septic tank o.o.o.‘; )

Dried cake
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KEAFMNT 2RI, BIiOATERRE OKERRG) 2L T LERZH D &
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LW T 7 F AT SRGC DFEAEH b A L TiX, BOIKE%Z LR DFENNE
U CHEKREMNGHELL EE 725 2 L 2R L, AD#mp#ETef > Rz Tix, xt
SRR OREE FREICHET 2 2 ENEETH D &0 ) Hl 257,
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P LETILOHFEERNBEZERET 5

NI FUHOFEAR A LIL, B LNE7 )V —T %15 TE 5 NGO Tdh % SSAR |2,
AFEFEOFTTISS DFE=F U T RRA T AT 2 iR 2 £t LT, C/P
FEES D VMC @ | F/KEEEETH D Jal Kal D OHEFFEELER 2Rt SN D TETH D,
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3-1-T "4 By FEDERIZHED, IREGDH LA DREKRUEHEERDOTR
LB EDUNEBKDKEREEZINTNERL, KEFEOREELZHERT S,

NTFIH A~ (F24) KORLFTZ 7 v F TP A~ (F25) O vy MELIEKD
KEMEZITT2RER, BT L b, A2 FEOKITAKELLE (General Standards for
Discharge of Environmental Pollutants Part -A:Effluents (Schedule - VI) The
Environment (Protection) Rules, 1986) |Zi#& (BEYEHAZ FlEl->TWd) LTEBY A
FEICHBEZR CEATE 2 2 LR TS 7o, @HIFIL, TSS OHIKITZRIE LR &
725 Z L AR OKEIHROPIEIZIIRAI TH D3, ZHITIMA T, A AR
7 varH 7 i BERK LTITALEKIIK & S S LT AL HKIRO A IR LT
RN N & fi] b ST,

£ 24 NTFUHA b A vy MEEOKERARR

K'E e
KEHHE LT ‘ IK'E e
TEABPEAK | ALBEEK ot

FatE - 7ol U AR
pH — 7.9 7.4 6.5-9.0 | TFEEE (BaMh—r
7. 07 L7 U Hk)
TSS mg/L 52 14 100 iR E
BOD mg/L 35 5 30 MR R 3R DR B
CoD mg/L 70 22 250 (bR A Bk B
Fecal MPN/100mL — 150 — | EEME R
Coliform

F 25 AT T NN A bAoA 1y B IO KE RS R

KE .
. - Heift K .
AKETE A BT ’ W i
VEABEA | mpk | EIETE
BOD mg/L 90 8.9 30 APHA*® 23rd Edn.
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2017, 52108

SAPHA: American Public Health Association
3-1-8 /4 Oy FEDERIZML, FMEBELHR (REBLE) LOREERAIR LRSS
MEEET 5,

BiH AR A CHAIRL G, & OFRETEH 2 A MO ot &2 Ik U, BRI A m L7, H
WP OMmRIT, L34 DLBY THD,

319 XA/ Oy MERR - LIS —FMELEEEL. C/P I2XD TSS DEREREREZRY .
C/PMTSS ZNHBXICHEAT HRICLELNSE - HiizBind 5, T LT, SBMEEAHN
HERE (BTTBARAESH) 1L D TSSDEMRREEXR S,

Wi I F—%2 T F v, AT 7T HILONGTOEEMCTLUTDOEBYBIMEL.
TSS #iH. HAROEIRMELD 227 MO REORSRBES 2| ATEPK LY
IR, N —EmEEeY. vy Z s FTF T R (SBMESEARIKERS) 1ok L
TR L7,

NT T TOHMY I F— WA 26 1277,

#* 26 B IS —E (RNTF )

ELGS 2023 46 H 17 H
R Rudraksha Convention Centre, Varanasi
T KAk T2
s Seminar for handover of pilot TSS technology to Varanasi Municipal
Corporation
2N Gt 23 N (FH#[A 8 44, SSAR, #HFFH)
B 3 EfFE
9:30- Registration
10:00
10:00- Opening s .
10:10 Remarks s
10:10- Introductory | VMC Additional Commissioner
10:20 address Mr. Sumit Kumar Verma
A Y 2| 10:30 speech
— Er. Raghuvendra Kumar
1(1)38_ &0 A —A 27 =7 _Stuart Conerly ¥ —3 ¥ —
11:00- AARREE# A2 — HREAS =77 FAAH
) H#KO
11:20 —
11:20- " e -
11:40 LG U P F IV EREH_ )RR A A
L e
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. Kk LEM_ZHHEE /
11:55- Handover . ..
12:05 coremony VMC Add%tlonal Commissioner_

Mr. Sumit Kumar Verma
12:05- Closing TARA Chief Technology Officer
12:10 Remarks Dr. Soumen Maity
12:10- Commemorative photo
12:20
12:20- Lunch
13:20
13:20- Travel to the pilot project site
13:50
13:50- TSS pilot project site tour
14:20

MIERIT, NT—KRA 2 M EHCTHHA
@ Introduction to the Taisei Soil System
@ Introduction to Septage Managementin Japan and Basic Concepts

® Results of the Pilot Test

and Future prospect

=

Opening Remarks

CORACTHER « =)

Introductory address
( Mr. Sumit Kumar Verma,
VMC Additional Commissioner)

Keynote speech
(Er. Raghuvendra Kumar
Jal Kal Department GM)

%% (TSS D)
(A —A 7 =T
Stuart Conerly ¥ % — % —)
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aEE
(Er. Raghuvendra Kumar, Jal Kal GM
=JFfER)

A\ y MEEYA R TOBM
(&M, Mr.Manish Singh, Jal Kal)

X 30 : NFFTTOEIF—DEH

A7 7 L FHALTOHME I F— O3 27T 12577,

#£ 27 Bl I F—E (A% 7 7 0)

H BF 202346 H 21 H

50 Shri Ram Group of Colleges, Muzaffarnagar

Eai Kk T2

B Seminar for handover of pilot TSS technology to Municipal Corporation of
Muzaffarnagar

2 #1100 N GRAEM 74, B5E, FAEGD)

PTEEmER | 3 BRERLE

9:30-10:15 Registration

10:15-10:25 | Lamp Lighting & Welcome

10:25-10:35 | OPenine KA T3 _ SRR
Remarks

10:35-10:45 | [MUTONCONY | ey oo R RAKE
address

10:45-11:00 | FED

fRA —AZ =7 _Stuart Conerly ¥ —3 % —

11:00-11:10 | FEO®

AARBRESEE X — BRET=T 7 KA H—

11:10-11:20 | FEG

VU I VBGHR_ IR

AT a Keynote
11:20-11:40
—/)v speech

Founder Chairman SRGC, Muzaffarnagar
Dr. S C Kulshreshtha

11:40-11:45 | %@

Municipal  Corporation of  Muzzafarnagar
Chairperson_Mrs. Meenakshi Swaroop

11:45-11:50 | %36

Muzaffarnagar District, government of Uttar
Pradesh  Chairperson_Mr. Arvind Mallappa
Bangari, IAS

11:50-11:55 | 3£E®

Department of Vocational Education and Skill
Development, Government of Uttar Pradesh,
Minister of State Mr. Kapil Dev Aggarwal

11:55-12:10 | EEEn2
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Handover

12:10-12:15 Municipal Corporation of  Muzzafarnagar
Ceremony . .
Chairperson_Mrs. Meenakshi Swaroop
12:15-12:90 Closing TARA Chief Te?hnology Officer
Remarks Dr. Soumen Maity

12:20-12:25 | Commemorative photo

12:25-12:35 | Move to the pilot project site

12:35-13:00 | TSS pilot project site tour
MRERIL, NT—KA v bEFAWTHH

(D Introduction to the Taisei Soil System

@) Introduction to Septage Managementin Japan and Basic Concepts

@ Results of the Pilot Test and Future prospect

@ Observations on the role of TSS Technology in improving Water, Sanitation and

Hygiene requirements of Muzaffarnagar
(® Remarks on use of TSS technology
® Potential for TSS technology in India: Special Reference to Muzaffarnagar City

olleges rY
ncy (JIC/ ’

AEE A O

. TAFGARD Waslcwa.ttr Treatment Plant
@ G Ram G mov(unq s My u"unnn

I —BRTHE NA |y FREYA R TORH
B 31: 277 T AL TCOEIFT—DFE

1-10 4V FEKRTHS SBMAC/P A TSS Z @AY ARICHERIFT]R - 74 T« 7 ZiRiH
ERR

2014 FFITRE STz SBM 1&, EBAMEM, RO AN DN 2RSS 2 2 L2 HRE L,
2021 MRITRE S 7z SBM2. 0TI, VATELEE L PR Z 522 b D L35 2 &3, HiZE
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21 BBHARML UNFF M) 2OV THRH/A— FF—NGO & £ICHHHBEEESE
[C&BNA 0y MEOEIEFHFHEERTET 5. XUEHFEBEEE~EHLAETICTHERR
LAV TFHFURR a7 NI L 5 BFEERINBEZITS . Bt/ \— FF—NGO &I
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TR, AFEEEKTRIINT T VHICBE SND /S vy MEOHERFE G2 % SSAR
23 VMC & O ThERE T 2 1 CRaTE2 D T\ 5,

F 28 1 HiHi NGO ¢ SSAR D2
24T Society for social action and research (SSAR)
FX M AFE H 1996 4 11 H
AL T 73 4
FRIEEINE | R, B, BRSO CIEEI L, ZMEESE O FEICEY A
TW5D, Fiz, 3L, N, NGO ZEDRENBIRICE#ET 5 T ey =
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%
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77
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- £ 29: PRI LET L
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BLURVS A THEER | pm* o |Wld) )
|8 et il KL i Rl I
2 | B Reionial dany A0 [ 35 it 2 7S P2 8 | oo mm| o LipHE
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4 Bz T College ; rrrerrrere B e e Bl N
5 |43 Nivedita Campus ;4’Fﬁ7 — B | 0| o |am| s [3xN°
B S — s |+ o mu| w0
XEKLEAZE ANTK BETFovo400, CHE. D EEKTR
LY T 7IFHILTE
No. A R L AR o | m BB g | ER
BEARUS A THEAEY | pm* A amaw| ™
1| & | Pt Sohoo ; /J\{E%;;,th‘/ziit 2 B 0|0 A® ; }ﬁgg =41 Soont
2 Tf‘ Shardein School ;f /J\E%§41;P§t;iﬁ 7 B |o| o B8 ; 1(6)38 Lloléoﬂo
3| £ |petradun Public school ;IME%%HB, j;’;ﬁ;z:/w_s 8 | ol o |lay ; Zgg La0 x 110
4 | v public School ; IJ\E%;{i':ij ~ B | 0| 0 |B% ; :gg Lo x s

55
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F. SARA) I%. Varanasi Development Authority (AR, VDA) @ Vishal Singh EE XLV
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4,250 NDOFAZZITANTND, KRBT ¥ o /RAWNICE T T v 7 270 8 b
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SARA £V F ¥ L RAND 8 D M A LOW, eI 1 Apiadi e Lz 1SS D564
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DREFERMD 2 %% L RANORERIZH D b A LR L LIZ 1SS O b H V155, %
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SR LMOF ¥ LSRG EDTRENOREMMA G L LT TSS ORGEEHIIC OV Tl
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ZOXEHT, HrPANDONRICEEBEIN TS A — MATIZIE, ) 300 OAR KA L
WIFEL, 1TSS OWRKIZ K D8 2)I&5F5H) LWH T rE— a3 XD FERRAN
R S D 7208 300 DUFEAR N A L~D TSS A B[ REMEFIA 2 H7- 12 WMC |[C AR
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1. BACKGROUND

Since 1999, the Indian government has been working to address the issues of toilet
maintenance and the elimination of open defecation through its comprehensive Total
Sanitation Campaign (TSC). However, according to India's 2011 census, access to
household toilets was 46.9%. 790 million people continue the practice of open defecation,
the largest such population in the world, which leads to food and drink contamination
causing diarrhea, the third leading cause of death in children under 5 in India. Open
defecation also requires selecting spaces away from public view and suitable times,
exposing many women to the risk of gender-based violence.

The Government of India’s 12th Five-Year Plan (2012-2017) targets the construction
of toilets and allocates time and budget resources to promote sanitation awareness and
build and maintain “toilets that are actually used” in households, schools, and
communities. In October 2014, Prime Minister Narendra Modi launched the “Clean India
Mission,” or “Swachh Bharat Mission” (SBM), which prioritizes the development of
subsidies, and the promotion of public awareness for, the spread of toilets.

Even as “support for sustainable and inclusive growth” constitutes one of the priority
areas of Japan's India Development Cooperation Policy (2016), the sewage pipe
connection ratio in urban areas is less than 30% and wastewater discharge exceeds sewage
treatment capacity. From September 2014 to March 2015, the “Information Collection
and Confirmation Survey on the Improvement of Toilets in India” examined the impact
on women, the current status of toilet installations and usage, and government policy
outcomes and forecasts. The currently underway ODA loan aid “Ganga Action Plan
Project (Varanasi)” is also in the process of installing 205 toilets.

Taking into consideration the above, Taisei Kougyou Co., Ltd. conducted the JICA-
funded “Feasibility Survey for Environmentally Friendly Toilet in India” in FY 2015. In
this survey, or Pre-Pilot project, Taisei Kougyou tested its decentralized wastewater
treatment technology locally in an area unconnected to a sewer line, reconfirming its
ability to reduce sludge that might otherwise contaminate the soil/public waters. Based
on the results of this Feasibility Survey, a proposal was made to and accepted by JICA
for a Verification Survey, or Pilot Project, aimed at examining strategies for
dissemination of the technology in India.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING
SME’S TECHNOLOGIES
(1) Purpose

In order to contribute to the improvement of contaminated soil and public water area



conditions caused by insufficient toilet and sewage treatment facilities in India, the
advantages and benefits of TSS were demonstrated and methods and challenges of its
dissemination were studied (See Appendix 1 to this report for an Outline of the Survey).

(2) Activities

No. | Implementation method

1. Output 1 (The usefulness and comparative advantages of the Product)

11

Create detailed designs and construction plans for installation of the Product
at the planned public toilet (\Varanasi and Muzaffarnagar) sites.

1.2

Transport and install the Product including the use of local materials.

1.3

Implement the operation and maintenance of the Product with the local
partner NGO, which acquired familiarity with the Product maintenance
method during the project development Feasibility Survey.
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Verify sludge treatment requirements according to local regulations.

1.5

Consider how to improve the Product with respect to various local conditions
(school toilet model and public pay for use toilet model).

1.6

Formulate maintenance plans for the school and public pay toilet models
suitable for various local conditions.

1.7

Carry out treated water quality tests for treated water from the target toilets
before and after installation of the Product and confirm the degree of
improvement of water pollution.

1.8

Conduct an installation and operation cost comparison analysis with similar
local products.

2. Output 2 (Knowledge and understanding of the Product)

2.1

Promote the COUNTERPART’s understanding of the Product through
Product installation site tours and seminars.

2.2

Transfer necessary knowledge and technology to the COUNTERPART to
apply the Product to public works through Product site tours and seminars.

2.3

Provide ideas and necessary information for the COUNTERPART to make
use of the Product with respect to the Indian national SBM policy.

2.4

Promote understanding of the Product among public agencies related to the
SBM through Product site tours and seminars.

3. Output 3 (A cooperative Product operation plan)

3.1

Develop a collaborative operation plan for the Product (public pay toilet
model) with the local partner NGO in Varanasi utilizing female maintenance
staff.

3.2

Transfer Product maintenance management techniques to the female
maintenance staff as per the maintenance manual prepared during the
Feasibility Survey.

3.3

Carry out Product demonstration activities with female maintenance staff at
the public pay toilet in VVaranasi with the local partner NGO.

3.4

Verify the post-project cooperation plan with the local partner NGO for the
public pay toilet in Varanasi through the collaborative operation of the pilot
facility.




4. Output 4 (Formulation of a business development plan)

41 Carry out market research, pilot site visits, and seminars to develop local
' distributors, contractors, and material suppliers.

49 Verify a business development plan for the commercialization of school and
) public pay toilet models through piloting of the Product.

(3) Information of Product/ Technology to be Provided

The Product is a wastewater treatment system called the Taisei Soil System (TSS). TSS
utilizes a proprietary technology called “Tafgard” in conjunction with a specially
designed septic tank and soil treatment area to purify wastewater by facilitating aerobic
and anaerobic treatment, followed by its diffusion and evaporation. Notably, TSS does
not require electricity and does not involve any discharge into the ground, gutters, or
water bodies, thereby preventing contamination of water resources.

The Product’s treated water quality is far better than water treated by septic tank alone.
In addition, the simplicity of TSS minimizes generated sludge, resulting in easier
maintenance. By introducing the Product, the burden of maintenance and management,
as well as the total cost including operation costs, are expected to be reduced.

(4) Counterpart Organizations

Indian side: The Municipal Corporation of Varanasi and the Municipality of
Muzaffarnagar

Japanese side:  TAISEI KOUGYOU CO., LTD

(5) Target Areas and Beneficiaries
Target Areas:  The Municipal Corporation of Varanasi and the Municipality of
Muzaffarnagar, State of Uttar Pradesh

State of Uttar Pradesh

Municipality of Muzaffarnagar | —" / Municipal Corporation of Varanasi

Figure 1: Map of the Target Areas



(6) Duration
5 years and 9 months (June 2018 to February 2024)

(7) Progress Schedule
See Appendix 2.

(8) Manning Schedule
See Appendix 3.

(9) Implementation System
The implementation structure of the Verification Survey is as per the figure below.

India Japan

Counterpart Implementingcompany
Varanasi Municipal Corporation & —
Municipality of Muzaffarnagar, State of Bu\_\dmg_ TAISEI KOUGYOU CO. LTD.
Uttar Pradesh relationship

Business strategy, product development,
technical instruction, project supervision

Advice and support for operation of TSS
demonstration facility, technical development,
policy formulation, legal regulation, maintenance, External partner External partner
project implementation in the project site (Consultingcompany) (Consulting company)

Original Engineering

E-S re Inc.
SPELCHI Consultants

Project promotion, Economic evaluations, project

External partner External partner business model formulation,  planning, pilot project, field seminar
TARA (Technol A market research, research
q q - echnology and Action i
Sanin India Association gy local laws and regulations,
for Rural Advancement) management development
issues
Support local business Supervision of field survey,
development communication with government External partner External partner
agencies, gender equality, n
implementation of pilot project Jaspan. E"Y‘ rogmenta\ Yonago City
(Procurement of materials, support anitation Center

project supervision, and facility Environment and social Domestic promotion, support
maintenance) care, product inspection communication with local
government

Figure 2: Implementation Structure for the Verification Survey

3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey
(1)-1 Confirmation of the usefulness and superiority of TSS
(1)-1.1 Creation of detailed designs and construction plans for installation of TSS at the
planned public toilet sites

Construction of the pilot installation in Varanasi was divided into two phases. In the
first phase, carried out during the second field visit, operation of the septic tank, relay
tank, and inspection tank was initiated. In the second phase, carried out during the fourth
field visit, construction of the soil treatment area was overseen and construction of the
TSS installation was completed.

At Muzaffarnagar, as at the Varanasi site, the construction period was divided into two
phases. The first phase was carried out during the fourth and sixth field visits, and the



second phase was carried out during the eighth field visit.

(1)-1.2 Transportation of TSS materials and installation, including the use of local
materials

Construction materials for the Varanasi pilot unit arrived on site in November 2018
and were kept in a locked storage room on the school grounds near the construction site.
A brick construction method (common in the region) was adopted for the TSS septic tank,
relay tank, and water inspection tank and locally procured materials were used. The
construction of the soil treatment area was carried out using materials shipped from Japan
and locally procured materials. Construction was completed during the fourth field visit,
and an inspection of the completed works confirmed there were no problems.

The Muzaffarnagar TSS pilot installation also utilized bricks for the construction of the
septic, relay, and inspection tanks. Installation was completed in February 2020.

' - V= sy "«_1: N
Varanasi septic, relay, and inspection tank Completion of TSS construction
construction work (Oct. 2018) in Varanasi (Apr. 2019)

Muzaffarnagar soil treatment area Completion of TSS construction
excavation (Jan. 2020) in Muzaffarnagar (Feb. 2020)

Figure 3: TSS construction work in Varanasi and Muzaffarnagar

(1)-1.3 Operation and maintenance of the TSS pilot facility with a local partner NGO
familiar with TSS maintenance and management methods
(1)-1.3-1 Test run and initial operation
A) Varanasi site
Construction of the TSS pilot facility was completed following the fourth field visit



and began to receive wastewater at the end of June 2019. The system performed normally
thereafter, although heavy rains and a broken sewage inflow pipe, as well as an increase
in the number of toilet users due to religious events, unexpectedly increased the amount
of water entering the facility. However, normal operation was maintained by pumping
and draining excess water, and gutters later installed around the facility were successful
in preventing rainwater from entering the system.

During the fifth field visit, the local partner NGO, SSAR, was briefed on the TSS
manual and checklist for routine maintenance and given practical guidance on how to
measure water quality using simple water quality measurement equipment.

B) Muzaffarnagar site

Construction of the pilot facility was completed following the 8th field visit and
wastewater was introduced into the system at the end of February 2020. Operations were
immediately suspended through December 2021, however, due to school closures caused
by the COVID-19 pandemic. Despite this period of inactivity, normal operation of the
facility recommenced once the pandemic subsided.

In addition, based on a request from SRGC, the wastewater inlet was modified to be
able to treat wastewater from other school buildings during periods of excess capacity,
such as during school vacations when many students return home.

During the 8th field visit, the project team provided the SRGC professors in charge of
the project with a TSS maintenance manual, a checklist for routine maintenance, and
practical instruction on how to measure water quality using simple measuring equipment.

Maintenance and management were carried out thereafter by SRGC students.

(1)-1.3-2 Monitoring
A) Varanasi site

a) Monitoring sheets

During the period 29 June 2019 to 26 December 2022, the performance of the TSS
pilot facility was checked once a week using monitoring sheets developed by Taiseli
Kougyou. Accordingly, performance was monitored, and data collected, regularly.

b) Inflow water volume and inspection tank water level

During the project period, the water level in the inspection tank rose to irregular levels
several times due to heavy rains, damage to the inflow pipe and inspection pipes,
increased use during the wedding season and religious events between mid-January and
early March, and increased water usage from people doing their laundry at the public
toilet facility. However, the use of a portable pump for drainage restored the water level



to normal, the installation of a fence deterred intrusion into the soil treatment area, and
the construction of gutters around the TSS pilot facility eliminated any risk of flooding.
c) Appearance, odor, and quality of the treated water
The appearance (color, turbidity), odor, and quality (pH, transparency, and electrical
conductivity) of the treated water were deemed stable and acceptable during the period
29 June 2019 to 26 December 2022. In addition, BOD levels calculated at 22mg/L were
judged to be in compliance with the Indian effluent standard of 30 mg/L.

B) Muzaffarnagar site

a) Monitoring sheets

During the period 3 March 2020 to 12 June 2023, the performance of the TSS pilot
facility was checked once a week (excluding a period when the school was closed due to
the pandemic) using monitoring sheets developed by Taisei Kougyou. Accordingly,
performance was monitored, and data collected, regularly.

b) Inflow water volume and inspection tank water level

During the height of the pandemic, the TSS pilot facility maintenance manager (a
student at SRGC) was unable to enter the campus to adjust the wastewater inflow rate.
Consequently, the water level in the inspection tank rose during this period. Once
pandemic conditions stabilized, the inflow rate was adjusted, and normal operational
conditions were reestablished.

c) Appearance, odor, and quality of the treated water

The appearance (color, turbidity), odor, and quality (pH, transparency, and electrical
conductivity) of the treated water were deemed stable and acceptable during the period 3
March 2019 to 12 June 2023. A temporary deterioration in treated water quality in May
2023 was attributed to an increase in the inflow of wastewater due to a malfunction of the
inlet inflow switch. Normal treatment resumed after this issue was addressed.

(1)-1.4 Verification of sludge treatment requirements according to local regulations
(1)-1.4-1 Local regulations regarding sludge disposal

At the national level, the National Institute of Urban Affairs, India has developed the
“Faecal Sludge and Septage Management-Planning Module.”

In the state of Uttar Pradesh, the “Faecal Sludge and Septage Management Operative
Guidelines of Uttar Pradesh” summarize the sewage sludge policies of each municipality
in the state.

In Varanasi, the City Sanitation Plan (CSP) states that sludge removal from septic tanks
should be carried out once every two to three years by a company registered with the city



using vacuum trucks. The city has also developed a septage management vision with the
American consulting firm Ernst & Young (EY).

In Muzaffarnagar, sewage and sludge from septic tanks is treated at the Lagoon Sewage
Treatment Plant as per the state guidelines mentioned above.

(1)-1.4-2 Local septage management methods
A) Varanasi site

a) Septage Treatment at the Dinapur Sewage Treatment Plant

The Dinapur Sewage Treatment Plant located in the eastern part of Varanasi treats up
to 80 million liters of sewage per day. Some of the sludge generated at the plant is
dewatered by machine, dried in the sun, then taken by farmers living in the vicinity free
of charge for use as fertilizer on their farmland.

b) Treatment method for septic tank sludge

Final Report of “Data Collection Survey on Improvement of Environment in Varanasi
City, Republic of India, February 2016, by JICA, Kokusai Kogyo Co.,Ltd. and Sewerage
Business Management Center, states “Removal of sludge from septic tanks is not
regulated and some households have requested the wastewater be extracted when it
overflows. Even if Extraction of sludge was carried out, it is not known where to dispose
it.”

c) Ensuring public health through septage management

In Varanasi, the project team confirmed that sludge generated from the sewage system
is treated at the sewage treatment plant but found that sludge generated from septic tanks
is frequently disposed of in roadside ditches, causing a risk to public health.

d) Issues

Challenges to properly dispose of sludge from septic tanks include a lack of facilities
to treat this and inefficient transportation of sludge to distant septage treatment plants.

e) Recommended measures

In order to solve the aforementioned issues, it is necessary to construct (1) treatment
facilities for sludge removed from septic tanks and (2) relay stations at suitable sites to
temporarily store the sludge, taking into account the costs for sludge transporters.

B) Muzaffarnagar site

a) Issues

Sludge in Muzaffarnagar is transported and fed into a lagoon-type sewage treatment
plant adjacent to the southern part of the city. Considering the treatment capacity and
methods of this sewage treatment plant, the facility is judged to be inadequate for the



preservation of a healthy water environment in the area.

b) Recommended measures

Since the lagoon-type sewage and sewage sludge treatment facility is overloaded in
relation to its treatment capacity, it is considered to be more effective to dewater the
collected septic tank sludge, dry the dewatered sludge in the sun and use this as an organic
fertilizer, then treat the dewatered filtrate with TSS to avoid discharge.

(1)-1.5 Consideration of how to improve TSS with respect to various local conditions
(school and public pay toilet models)
In India, during the rainy season there can be periods of sudden, heavy rain.
Consequently, it was found necessary to install gutters around the TSS installation
to prevent rainwater from flooding its surface.
In Varanasi, the practice by local residents of washing their clothes at a public pay
toilet facility taught the lesson that it is necessary to understand local customs with
respect to water use when calculating the estimated amount of water to be treated.
Wastewater from SRGC's student dormitory toilets in Muzaffarnagar exceeded the
expected amount due to the dormitory being filled beyond capacity. The lesson
learned was that in India, where population growth is progressing, it is important to
accurately understand the actual conditions of target facilities.

(1)-1.6 Development of maintenance plans for the school and public pay toilet models
suitable for various local conditions

The transfer of technology for monitoring and maintenance of TSS at the public pay
toilet in Varanasi was carried out with SSAR, a local NGO that works with women's
groups. In turn, SSAR will be commissioned by Jal Kal, the water and sewerage
management unit of VMC, to perform maintenance and management tasks.

Toilets at one of the student dormitories at SRGC in Muzaffarnagar were made use of
for this project, with the transfer of TSS monitoring and maintenance technology made
to professors and students of the university’s civil engineering department, including
practical training for the students. Monitoring by the same will continue going forward.

The estimated cost of TSS monitoring and maintenance activities are as follows.

Table 1: Estimated Costs of TSS Monitoring and Maintenance
Activity Frequency Cost
1. | Routine Once/month INR 1,000 (JPY 1,800)/day
maintenance
2. | Water quality | Once/6 months | a) BOD test — INR 4,000 (JPY 7,200)/test
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monitoring b) Sample collection — INR 1,000 (JPY
1,800)/ sample

3. | Sludge Once/5 years INR 5,000 (JPY 9,000)/removal
removal

(INR 1=JPY 1.7153, August 2023 JICA rate)

(1)-1.7 Testing of the treated water quality from the target toilets before and after
installation of TSS to confirm the degree of improvement of water pollution.

The results of the treated water quality for the TSS pilot facilities were in compliance
with the General Standards for Discharge of Environmental Pollutants Part-A: Effluents
(Schedule - VI) The Environment (Protection) Rules, 1986. Under normal conditions,
water treated by TSS evaporates and is not discharged, making it effective in preventing
pollution of public water bodies. The treated water in the inspection tank can also be used
for the watering of vegetation without risk to public water bodies.

(1)-1.8 Installation and operation cost comparison analysis with similar local products

A comparative cost analysis of similar products was carried out via field surveys.
Facilities identified included treatment capacities of 2kL-2ML/day with installation costs
ranging from INR 400,000-12,000,000 (approx. JPY 690,000-20,580,000) and operation
and maintenance costs ranging from INR 1,335-300,000 (approx. JPY 2,000-510,000).
(INR 1 = JPY 1.7153, August 2023 JICA rate).

(1)-2 Promote the Counterpart’s understanding of TSS through informational seminars
and TSS installation site tours

Local seminars were held in Varanasi and Muzaffarnagar on 17 and 21 June 2023,
respectively, to discuss the TSS pilot facilities, the practice of septage treatment in Japan,
and future prospects of TSS in India. The heads of departments in charge of domestic
wastewater treatment and potential stakeholders from Uttar Pradesh state agencies (SBM-
related public institutions) and related companies were invited to attend.

Presentation, Varanasi seminar
(Mr. Stuart Conerly,
Manager, E-Square Inc.)

Keynote speech, Varanasi seminar
(Engr. Raghuvendra Kumar,
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Handover ceremony, Muzaffarnagar Tour of the TSS pilot facility,
(Representatives from local government, Muzaffarnagar
SRGC, and Taisei Kougyou) (Project team and local stakeholders)

Figure 4: Photos of the local seminars

(1)-3 Collaborative plan for TSS operation with the local partner NGO at the public pay
toilet
(1)-3.1 Develop and implement a collaborative pilot facility operation plan (public pay
toilet model) with the local partner NGO in Varanasi utilizing female maintenance staff
Based on the maintenance manual prepared during the Feasibility Survey, field training
on TSS monitoring and maintenance methods was provided to SSAR, the local partner
NGO. SSAR plans to train female staff members as maintenance and management
personnel and is considering concluding a maintenance and management contract with
VMC for the TSS pilot facility that was transferred to the City of Varanasi. Monitoring
and maintenance of the TSS pilot facility will be outsourced by Jal Kal, the water and
sewage department of VMC, to SSAR. Taisei Kougyou will continue to provide technical
support as needed.

Figure 5: TSS maintenance training for a local women’s group in Varanasi

(1)-3.2 Operation of the pilot facility after completion of the project and future local
cooperation

The maintenance and management of public restrooms is managed by Sulabh
International, a local NGO, which is contracted by VMC. However, the maintenance of
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the TSS installation will be outsourced by VMC via Jal Kal (the water and sewage
management department at VMC) to SSAR. TSS maintenance and management methods
and manuals have already been shared with VMC, Jal Kal, and SSAR, and an agreement
Is expected to be concluded between these three organizations. Taisei Kougyou will also
continue its collaboration with SSAR to promote the introduction of TSS in other regions.

(1)-4 Creation of a business development plan to promote TSS
(1)-4.1 Market research and development of local sales agents, contractors, and material
suppliers through pilot site visits and seminars

After conducting a survey of local contractors and potential material suppliers for TSS,
locally available, inexpensive materials meeting the permeable soil requirements of the
soil treatment area were identified. The availability of PVC pipes was also confirmed,
although standard dimensions differ from those in Japan. While Tafgard and other core
materials for TSS currently need to be exported from Japan, discussions with relevant
suppliers regarding the production of these materials in India (with the aim of lowering
local installation costs) are ongoing.

(1)-4.2 Verification of a business development plan for the school toilet and public pay
toilet models through the TSS pilot demonstration

To better understand the commercialization potential of the school and public pay toilet
models and develop a feasible TSS business development plan, field surveys were
conducted in Varanasi and Muzaffarnagar with introductions from the local government,
NGOs, and universities for promising toilet facilities.

A) School toilet model

While the school model is expected to be highly marketable, private schools have more
potential for commercialization than public schools given the size of their budgets and
their ability to quickly authorize orders.

Accordingly, in Varanasi, following a 2019 survey of a local middle/high school
introduced by the Varanasi Development Authority (VDA), the project team submitted a
technical proposal and quotation for one of the eight campus restrooms to the academy
operating the school.

In Muzaffarnagar, as a result of the successful TSS pilot demonstration at SRGC,
business development is expected to take place via additional installations of TSS at
SRGC’s two satellite campuses. In addition, two local private schools have confirmed
that they have enough space on their campuses for TSS installations. In cooperation with
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SRGC, these schools also intend to facilitate tours and events to publicize TSS, which is
expected to lead to additional business opportunities.

B) Public pay toilet model

Among the public toilets surveyed in Varanasi, the most promising for the installation
of TSS are those located near the stair-like facilities called “ghats” along the Ganga River.
These areas typically have available open space near the toilets where TSS could be
installed, and several sites are visited by an average of more than 100 tourists each day.
As installation of TSS could help with the prevention of pollution of the Ganga River, a
new feasibility study to “protect the sacred river through the dissemination of TSS,”
including a survey of the approximately 300 public toilets near the ghats, will be proposed
to VMC.

In Muzaffarnagar, a survey was conducted of 31 public toilets categorized into
municipal public toilets and community toilets. Municipal public toilets are constructed
by the city, operated by third parties (mainly NGOs), and were judged to be relatively
well managed. Site visits confirmed that there is space for the installation of TSS at three
municipal public toilet locations and that there is potential to renovate these toilets
utilizing their existing septic tanks.

C) Park toilet model

The project survey identified three toilet facilities with septic tanks installed at local
parks. The ample space in these parks improves the feasibility of installing TSS, and the
flower beds that can be planted above TSS facilities could be considered to enhance the
value of the parks as places for recreation and relaxation. In addition, given the large size
of the parks, sewage pipes would have to be extended to connect the parks’ toilet facilities
to the sewage system, so TSS can be considered an effective treatment alternative. One
of these parks, Sarnath Park, is also home to the location where the Buddha first preached
after attaining enlightenment and is often crowded with tourists. The installation of TSS
would therefore highlight its value as a resource for tourism.

(1)-5 Achievement of the project objectives

The local suitability of TSS was confirmed at the two pilot facilities in Varanasi and
Muzaffarnagar. As the treated water quality was found to meet Indian effluent standards
and the effluent was not discharged by evaporation, both pilot facilities were confirmed
to be effective in preventing pollution of groundwater and public water bodies. TSS’s
ability to treat domestic wastewater without using electricity or discharging wastewater
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is considered advantageous compared to treatment facilities that use blowers in terms of
low maintenance costs, and to septic tanks installed in ordinary homes in terms of
preventing contamination of groundwater and public water bodies.

Accordingly, the TSS pilot facilities installed for this project will be used as showcase
models for site tours and other publicity events to promote TSS and convey its proven
usefulness and superiority to potential customers.

As for issues to be addressed, although septic tanks installed in ordinary households
can be constructed inexpensively, they are not by themselves as effective as TSS. In order
to promote its dissemination, the cost of TSS needs to be reduced and the awareness of
Indians regarding water quality and environmental conservation raised.

(1)-6 Contribution to the local economy and regional revitalization in Japan

With respect to business development for TSS, Taisei Kougyou is pursuing a policy of
reducing costs by procuring materials other than Tafgard, its core material, locally in India.
However, for the time being it will continue to procure Tafgard from the current Japanese
manufacturer in Fukui Prefecture.

As aresult of TV and newspaper coverage of the project and TSS, the project continues
to gain recognition throughout Japan, especially in Tottori and Shimane prefectures.
Collaborations with local companies following completion of the project are expected to
increase, thereby contributing to regional revitalization.

(1)-7 Gender consideration

As described in (1) 3-1, above, a TSS maintenance management system has been
established in Varanasi by women's groups in cooperation with the local NGO, SSAR.
The plan is to continue TSS maintenance and management through an agreement between
the local C/P and this NGO.

(1)-8 Potential issues and recommended actions
Potential issues and recommended actions relating to the TSS pilot facilities are as

follows:

Table 2: Potential issues and recommended actions for the TSS facilities

Installation Issue Measures
location
Public pay 1. Excessive rainfall and 1. Accumulated rainwater
toilet in rainwater accumulation should be drained offsite
Varanasi during the rainy season. using a pump.
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2. An increase in inflow 2. Check monitoring results
exceeding TSS treatment regularly and report any
capacity due to an increase in significant increase in the
public toilet users. number of users immediately.

3. Damage to tank manhole 3. Ask students/nearby residents
covers and soil treatment area to be careful, monitor
inspection pipes. manhole covers and pipes,

and repair any damages.
Student 1. Excessive rainfall and 1. Accumulated rainwater
dormitory rainwater accumulation should be drained offsite
toilets at during the rainy season. using a pump already
SRGC in provided by Taisei Kougyou.
Muzaffarnagar | 2. An increase in inflow 2. Reduce the amount of
exceeding TSS treatment sewage flowing into the TSS
capacity due to an increase in installation by using the
the number of student regulating valve to send some
residents. of this to the old septic tank.

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization

In Varanasi, the pilot facility was transferred to VMC, the counterpart organization,
and is being managed by Jal Kal, the water and wastewater management division of VMC.
An operation and maintenance manual was provided to Jal Kal and specific monitoring
and maintenance activities were explained. Jal Kal is expected to outsource monitoring
and maintenance work to SSAR, the local partner NGO that has been working with Taisei
Kougyou to monitor the operation of the equipment over the course of the project and
which works with local women’s groups.

In Muzaffarnagar, the equipment was transferred to the municipality and is being
managed by the local university SRGC, on whose campus the pilot equipment was
installed for the demonstration project. Monitoring and maintenance work will continue
to be conducted by professors and students of the university's civil engineering
department as part of their practical training. The installed TSS facility will be used as a
model case for on-site decentralized sewage treatment facilities, and cooperation will be
obtained to promote the use of TSS in the surrounding areas.

4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country

In India, new toilet facilities are increasingly being installed as part of the “National
Project for a Clean India” with the majority of these using septic tanks for waste disposal.
Septic tanks employ gravity to separate wastewater from solids, but in India often lead to
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contamination of groundwater and public water bodies, causing outbreaks of infectious
diseases. The spread of sewage systems and Japanese-style septic tanks would be ideal,
but in the daily lives of ordinary citizens power outages can often occur, making it
difficult to determine that an adequate supply of electricity would be available. As such,
TSS can serve as a viable option for making a significant contribution to the preservation
of the water environment and public health in India.

(2) Lessons Learned and Recommendation through the Survey

India faces many development issues as its population grows, including sewage
disposal problems and a lack of sanitary toilets, and there is a great need for products and
technologies that can contribute to addressing these issues. In order for foreign companies
to promote products and technologies such as a sewage treatment system like TSS, it is
important to collaborate with local government agencies such as municipalities. These
agencies tend to make top-down decisions and it is necessary to build relationships with
key persons who have decision-making authority. However, personnel changes can occur
frequently, and handovers alone tend to be insufficient, so it is necessary to constantly
monitor the trends of the partner government.

A wastewater treatment system such as TSS may not be able to operate properly if
inflow exceeds its designed treatment capacity. Since water usage varies depending on
the culture of the country, an advance survey is critical. In addition, precipitation during
the rainy season is difficult to predict, and in some locations, rainwater can accumulate
and become stagnant. Therefore, consideration should be given to available space when
designing the site in anticipation of a larger-than-expected inflow.

In both Varanasi and Muzaffarnagar, many homes use septic tanks for domestic
wastewater treatment. As such, insufficiently treated domestic wastewater is seeping into
groundwater or being discharged into gutters. Since most cities in India face similar
conditions, an increase in sewage system construction would be ideal. However, the
following issues should be considered regarding the development of these systems:

Long time requirement (20 years or more) for construction
Difficulty of construction of sewerage systems in areas with hilly terrain
Uneconomical to extend sewage pipes to areas with small populations

Therefore, it is necessary to formulate a plan to treat domestic wastewater for the entire
city, and to improve the water environment efficiently by identifying areas for both on-
site treatment facilities like TSS and for sewerage systems, including sludge treatment.
To this end, the Survey Teams first advocate the development of a comprehensive
wastewater treatment master plan that includes on-site and off-site treatment.
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Appendix 1: Outline of the Survey

India (Varanasi)

Verification Survey with the Private Sector for Disseminating Japanese Technologies for
“Tafgard Technology for Environmentally Friendly Toilets” in India.
TAISEI KOUGYOU CO., LTD (Tottori Prefecture)

Concerned Development Issues in India

# Malfunction of existing wastewater treatment
systems

# Increase of waterborne diseases due to
contaminated surface and groundwater caused
by untreated wastewater

# Low level of hygiene awareness due to
traditional and social background such as
open defecation and illegal disposal of sludge

/

Implemented Activities in the Survey

&Ionﬁrmation of the usefulness and \

comparative advantages of TSS at project
sites of implementing organizations
(Counterparts (C/Ps)) in India

» TImprovement of knowledge and
understanding of TSS by C/Ps

» Formulation of a cooperation plan with the
local partner NGO regarding the public pay
toilets (in Varanasi city) through the
collaborative operation of the Product

» Formulation of a business development plan

\for TSS dissemination /

Proposed
Products/Technologies

gy

Outline of the project

Impact on the Concerned Development

Issues in India

({ Confirmation of the usefulness and comparative\
advantages of a decentralized wastewater
treatment system for the implementation of
policies in India

» Confirmation of the reduction of waterborne
diseases due to the introduction of TSS

» Contribution to the implementation of local
policies through awareness raising on public

sanitation, such as the reduction of open
\defecation and illegal disposal of sludge /

Outputs and Qutcomes of the Survey

7 Through installation of the Product, improved
understanding of the Product by the C/P and
relevant ministries

# Through installation of the Product as part of a
decentralized wastewater treatment facility,
alleviation of soil and water pollution

# As aresult of construction and maintenance of
the Product at C/P sites, dissemination of the
Product to schools and public toilets in the target
area

\_ /




2: Progress Schedule

Progress Schedule

<ro<-nma>

Survey items

2018

2020

[7 T8

[ [10 [ 11 [ 121

[ 9 [0 [ 11 [12 [ 1 [ 2 [ 3T a5 6] 7 [ 89 [10]11]12

1. Confirm the usefulness and superiority of TSS in the cities of Muzaffamagar and Varanasi, Uttar Pradesh, India.

Creation of detailed designs and
construction plans for the installation

1-1 of the pilot facilities at the planned
school toilet (Muzaffarnagar) and
public toilet (Varanasi) sites.

5 Transport of pilot facilty materials

1 .
and installation using local materials.

e,

Implementation of the operation and
maintenance of the pilot facilities

1-3 with the local partner NGO, who
became familiar with these methods
during the Feasibility Survey.

annf ale= D
>

Verification of sludge treatment
1-4 requirements according to local
regulations.

Consideration of how to improve the
pilot facilities with respect to various
local conditions (school toilet model
and public pay toilet model)

1-5

rsfamagar

Formulation of a maintenance plan
for the public and school toilet
models suitable for various local
conditions.

1-6

Rz

Carry out water qulaity tests for
treated water from the target toilets

1.7 before and after installation of the
facilities, and confirmation of the
degreee of improvement of water
pollution

Conduct an installation and operation
1-8 cost comparison analysis with similar
local products.

|2 Promote the C/P's understanding of TSS and establ

lish a system

for the C/P to independently operate and maintain TSS in the relevant city.

Promote the C/P's understanding of
2-1 TSS through informational seminars.
and TSS installation site tours.

Transfer necessary knowledge and
technology to the C/P via pilot site
tours and seminars to facilitate the
use of TSS in public works.

22

Provide ideas and necessary
 infromation for the C/P to make use
of TSS with resepect to the Indian

national SBM policy.

2

Promote understanding of TSS
among public agencies related to the

2-4 SBM (Ministry of Urban Development,
etc.) through pilot site tours and
seminars.

|3 Develop a collaborative TSS operation plan with the local

partner NGO for the public pay toilets

in Varanasi.

Develop a collaborative operation
plan for the pilot facility (public pay

3-1 toilet model) with the local partner
NGO in Varanasi utilizing female
maintenance staff.

Transfer maintenance and
management techniques to female

3-2 staff using the maintenance manual
developed during the Feasibility
Study.

Carry out pilot facility demonstration
activities with female maintenance
staff at the public pay toilet in
Varanasi with the local partner NGO.

33

Verify the post-project cooperation
plan with the local partner NGO for

3-4 the public pay toilets in Varanasi
through the collaborative operation
of the pilot facility.

4 Develop a business plan to promote the disse

emination of TSS.

Carry out market research, pilot site
4.1 Visits, and seminars to develop local
distributors, contractors, and
material suppliers.

Verify a business development plan
for the commercialization of school

"< and public pay toilet models through
testing of the pilot facilty.

"
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Appendix 3: Manning Schedule

Manning Schedule
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