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I B, Tl FAER UH 9 W IR QU H A3 B E, WY G B dTel @lT iR WIS R £ |
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o 1: RO WReT & U

qafeRefiy WReT BAR e @ IWIE AR Sad @ o § GUR & fory RIRIER 2 | d1g TS BT G G, M SR
ey R H WD H GUR, AR FHHD A PN FH SR AR AR S I BN B B A el 7 waecayol e
frmg 2| Ted Wt 5 wafareiiy w@ed 1 I 8, S AR SEeg fhar o wadr g

qIferadT 1: TRV WReT & Ucdh

mmﬁsﬁqufsmwﬁm RET (R, S, i)

-Wﬁﬂwﬁwsﬁ?wwwm
- HIR B HERY, WUB, MU & I SITHANT SURIE Sere SR JRTaa

IR (OR7 TEY) ik ameiftie (Pieh Oy AfRga ol o wiftrt SNy @) &1 e S
T TART B 2

- G T T GReT 3R 39 SeuIed § TR, HSRY, dIN), faeRor 3k fagh!
-mwmaﬁﬁmwﬁ,wmmﬁzamwwwwm
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_ B T e

- Qﬁl%ﬁw’maﬁ?w

e A1 P ardeReT B 9ee arel R o @t @1 Taferei wRe W SRR TS 2 | 38T wiaRvi WaRed ard
o B forg, fodlt wft a

> A TRl | b U WIfid dIcmaRvT g G ey,
> gfd T W g e AR aareer ghRed w Ay,
> 370 IRHTT AR ARG WReY Bl U &)1 & fofy URART AR TSR BT Aaedd aTg e BT d11ey |

Natural Siik
Environment Environmental services: Environment
Solid waste i é G
AIR Air pollution management 1‘“ i
control Building JE)
regulation =54
supply management 16§
WATER Sanitation . raAf‘ﬁ‘ca g.

control
Stormwater
drainage

fra 2: TR <k AT wfer @ EAWAG, 2014)
Tfid SR MG wafaRer ous wrpfoe wameFl o, ga1 3R g & W (ien); Wi o W@ee 3@ AR WRed &
&M @ forg onavd W ey ok Gy (§¥1) | 9 Hiegdl H, S MY AR wafeRviy eewdr darel, el R
R (dell X1 @ 3fex) W & fear S |

& B folv U Wew IRyl YeTd dRd T & U RN & SIRGT Bl BF dR & folU geaery 3R AT & dh dl died &
ST | $9H FaER SR AU A wiid g W U6 9 fde] 16 Wee wieRe & i evd § | (RFEEa-ged e

gs4, 1998)

T e &
> TVl ST & fofv Ol & Ua GRI amgfd &
> TRl SWINT & forg U @1 U Rfe amyfet g

> Ad 7 AR IURTE el BT GRIE Jaer
> 3N U Jee iR (SRAr ur) Wel Mari
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BER

A & A ARTIHE SR TS TARAT Ol AideNeG SeRal @ forg Sel gl yomedt | et TRutferat darelt # 9=
A I BT WA RIS FE FEdqyl © | @Rt 4, @ TEE, 8, dER @ R B 3R ST IR W] @ forg g
R R axd 2| Ol amufit raven @1 ardwite, ity ik sienfie ffafrel @ Sevdl @ o e afRy |
Aet T @t o iR A, I STt B O SRl 8N | g (areaw ot & g ok uf aft Suetera
@ ) SR R (@ B Iorae) B ARAINIG TP G W IR QU H 7T (e @ el @ (DFID HYaT, 1998) |
BT, Bl 9 AP i @Afh $9 W HH 20 cllex AR IGANGA! & AT & U [haMies  HeR b Ald Ha SRl

& (WHO/Unicef 2000, TS 77)I

2011 T STOMT & SRR, TR 70 Ffoerd =_f # grl e o1 ST A o €, 9 9 62 wfRd @ SumiRd Td
@ U T UEA & | 9 FBR, T 40 R e URaRT @ e MY 9F I8 U89 T8l © 3R S U & 37
Gl W AR ST IS | 59 oFear, W R e I Widele ofd 96 Ugd §, ST U IR & W) g9l
TEa e 2| $aet 49 IR BRI A ST IR H WY & U B MRS B 05T & |

Distribution of Households according to
Source of Water (2011)

® Tap water from treated source

».-Tap water from untreated
source

= Covered well

= Hand Pump

" Tubewell/Borehalls

" surface water sources

m other sources

fem 3: UMl & WA & AR W BT Rl

dl

wWegdl AMAR W A9 93 AR Al & GRied FueH & oy glaus ok el & grage ol dehfd el 8 | s
wegdl fdvg il I BT VP TYE GRU & AR Wl ¥ PR A W AR TRl & dE aF § @R R Agayyl
MBI JTG BT & | TR 'Weedl’ $enT WUE 3R SURE Set el S datsll & A 9 W@ IRRUfT & weRae
@1l Jeerg e B
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T 81 Ffderd WEd URART @ BR & URER H wlerery @1 GMAer 8, 6 URR 1 Ahete Eey e ugd AR 12
girerd gl # W F B AR 2| TH IR, A 10 @ IRAR o o ol # W a7 2| g ey, o
SRHTT A1 S BT W At o) A direrery 3 e @ o, IR § e wwdr @ fow wew g€ fiar ok gt
LR

Distribution of Toilet Facilities in Urban
Households of India (2011)

W Piped Sewer system M Septic tank W Pit latrine M Open drains W Public latrine ™ Open defeacation

o 4: 9RT & = A H LErerd glawwsil @1 faawer (2011)

TRy e

qafaRefR e BT ARl @1 WS B I B arel e qataRei aRRefRT BT guRA A1 99 e @ Seed 9 @l
T fafaftrl & wu § uRwfia fomm w21 57 Refoal # (1) waee sk R ol @ omufd, (2) woeB ok IR uRaw
Iy, (3) HI SR [RIET U], G, iR SiEifE ouRte @1 fueH, (4) Wfed iR RS qguel | WIeH @GR,
3R (5) W=B IR e TRIe § WA o A € | §9e fefal §9 TAtaRviiy Wl g W wEl o |

1.4.3 wiRy WRe 3R AT FoRT

Sanitation, excreta

a'é ﬁ_cﬁﬂ:l'?ﬁﬂ é‘sﬁ f[ Tﬂ?ﬁ[ﬁﬁ a1 W Q:]E[&ﬁ 'sﬁ'q'ﬁq'[ B wastewater management

{incl, greywater & faecal slixige)

31 1 Y TR IR I B BRI E | A SUIRT AT
@1 fSomg SR fohanfad ax a1 wefd & & fog g9
M & FRo AW SR e W Wik aRS
FEAY €, b 7 I B GR H & W (FaRed :Fﬂ%g;, ENVIRONMENTAL

: : : ANITATION
SIRgw e W <W) | A @ ARIH W GATaR R & el 8 S

fog f2idr & IoE T HU W ok wadl der o

Solid waste
management

Cross-cutting

Water supply measures



T, Sl AR YT # Vo UaT aRd B| T W $E o 3 iR TR W 9 I3 e &1 ff FRor 8 wad € A
U & Y ofidRe $RS & W © | I8 GF AT AT & AR W BM BRAT 8, Ol b TUTERA UF ARE” gRT
faamm a1 8 | (WHO,2005)

I Ry Y ofide 99 FRGT BT @M £ W T B GIRT B &

Primary barriers S.econdary barrie:s

e Improved
hygiene

Improved
e Water quality

R 6 TH INT

I o9 R S AR PTG &, T MU I I $ (oY T T TIR IR A § 9l G, TITaRor A7 A o
RN e 8 | TR I B AT B | Al F UE Wl 7| W S o F ) g8 @, IW B IGAM iR R
@ [oTY T BRIe BT Wb ol & | $7 8wl H 9 @ A <1 g dlierenl § afd € |

drfereT 22 T W 99T B ol HHT TR ge

> gd #uE T @
> giraer aar |
> A SR qF B O ol BN Qe BT ST Y
> R o R
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HREIE

qgeR FIEA IR gaEe

ST a1 SR TR AR e
el GReT Bl gave

SRS ICIR]
weadl e 3R e dmedl & AR 9 W JOR

S (afe Suare g8l
TR I qlel

YV V V V V V V VY

1.4.4 <o &R suRne gonferit
SR R A 9 FEm # AN @ o T O, e, Sd (ERY, SR S Sine e st @f a8, a8 g9

& forg vt € f& walaveia Yaoed & uRIRS gfteair onfl € e fdw dheT ¥ e A g T8 o 9o F |
o WY, T O @ R @ wefoe Smuftt ged vateRvig SR onfde q@ra & o ¥ | W9 9% FRarg TE @ o
2 Rafy Treom wu @ ok W@ & wodl 3| Rewela oa #§ seen g ok o afs o= @ wi oo 9§
SNSRI & TRY G 8, Teel & & <2 # g uRfIT i At @ SR g SR efior @R <

Sources Houshold water Wasle
S ante handiing Sanitation generation Drainage
L)
- o %] —

s O -— [
w8 T Wastewater g ? ® ®
%5 z 5w =
iz [ w § 2

o & 3 »
Processes Storage — Transport — Treatment — Disposal — Reuse
Management Operation - Maintenance — Financing — Regulation & Enforcement

fo 7: 3muRre iR umE YarE (W EAWAG,2014)

for BR &R TS (2¥T) SiR rufdne SR WM ware (R %) H R & Grdt o i €| Wi suine iR e At

& o0 SR & TR U Yaigd Jaud (8R1) ST Saeadl el o R Jomell 3R $HeT o, 61 81 JRIe uRasH,

SUAR, {REM (ueH iR /a1 O ST (e & fog a1 ok weram |

Bacl B e U Aroreg AR YIaRd o], TiRIDd URacH R d¥ad afefeyaver # 8 ael WKl gRaqAl @l

e AN B G B H e B | TR B WHR AR TARA B oY 37 S BV M G 3R AR AR I

WERT & o1y 8 Pl gRT IRqT SRt ol GHer wreifiadr € | Rerftr Yewodr daret @ TR &, RFRy i
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< # Aot o @t @ forg dreRar dar 2 @ € ol e wfy ve R R A1 R I @ fow QA g @
3T IR 6! & | (G SR 3 ¥ 3w, 20080,J% 69)

BT AT

qaierefy weedl @ U e yomel giteei, Ao ok Fri€aT R, IFl W, o Sded @ ©F ¥ ¥ fued / Fde
a1 G ST B WH TP 8 — IS U 3T TP, T G © | 9l AN deR AR e &1 F9H o g,
ST T@ 8 5 g AN w@eedr Fael & STHRH 8, d9R S% d WA 99 $Md W FSH A § W g ARy,
I T T HRAT AR § | IR A UF AHRE A Aied o awed @ & o Wi WMo @ AR ¥ JE
JfaETs Fe B SN &1 A T gReador I WA A% P BH B © AR gl WG ARl B AT g@H Bl
FTAR 4 2| Faifes, A B e WY F | s wonfertt B SRR NS WU/ & AN T SR & forg,
HIEC W ARG Fqegdl A (AEed a1 Hied CH—3MmIRGg) 4 IR A 3R Adgd e S @lell B, Rag A1
SR Jamall 3R Glaurd Wi Tel eRil € | 59 IR, R J99 & AaH, |l 8 ARl A, 3R ke FamE
SN GWIfdd W, STseo A1 o & WWIfdd ST R BH 4 AT ST € | S Iherdl AT Aidg FHEEl 7 TR
qrfereptall W WA fa<ia e ST faa B |

A 3R ol Jee

fapraeliel <ol & WeRl 4, Al 3R A e I g1 WA Wse W Wegdl Giwnsl o [l A1 e wererl, sk
Afted St # sHgl Bl T | MENE <o F SoIe, Wet Ao Ried ae” o aredl, [ e’ # dae yonferat siR
DA JURTE T SUOR WIA & AREH W e fhar o € S e sienfie <ut # ame denfifeat € afe
faepreiil <9 o ofug © A d SHHN G el Io1 FGd | AQ WgC W T B qbrihl | Hewh S Thid Bl
ST 8, A1 9 FAR Y4 IUAR & (441 U SR @e A FUey 9K €, $9 YBR, TR WRey SIRgHl B IR
TV 3R TR YT v ¢ |

1.4.5 W&l gARRS

e o3 <ol § ferrfia <o o 7= e @ Al e Hag UM A & forg gl o faeRia @ 1 2
gIfh, 1 qDI $T doll § BRI, I fadmriie <2l # weodl Harell d6 Ugd & Q-9 S9é d9/b 94 3a). $l
§C B B 10 debrel AgD 2 | U AR Wodl B B B BRI BRP &% WX — WM U FRET | IR O Tl
2| 39 YPR IUITIAT & HR (dedl (8Re/IM), el (@R &R o) a1 sfafifed (@Raw /i) €1

TR TR B A A aIE g

1/4-2/3 w1ed S siufedl RFv=iRa A oide a%il) # & & | $ Arduitie a1 (Aol nfiaiRe ur iR waesdr
JRTAT 313y TN H M T B ¢ | 3 | B R # o dfed ik 7gm 2| Wi @ ft @t sitreie wd vd

A e 2 | galee ULB @& for order ol & forg aifthrd dviae <1 AR&a 2 1 ofdg & art Reifd & wemor &

foTT B3 3T —3TelT THiRIAT & Wi @F AadhdT 8 | ULB H 39 dRe & TR & ol gl SR |derd ol Iy
FHAIREl B B T |
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STel Ud gl FOierdl Bl ArGHT g4, o ure, fharaad, e R 9 9N R & fory fafie sremata e
4§ AT P IR ORISR B STawadT BRil © | i oy aRai # (A e deSe, Heal a% Ugd, Wi SRIe
U BT FHI B &, FHleY BRI AT aRadl @1 g A ot Sifed ¢ |

TR B TR S AR AR TN A

WHO/UNICEF & dfide ¥ Ul @1 3Mgfd ofR 2o & 9o W 3 9 Jomifl & & 4 ard axel ok e
waTe SR YEREE BT UA A 2 — a8 g TN W UM SR wesdl GOiRi @ G A1 Jedl & BRY 8 |
HTE BT XD fATROT gHE WBRI @ AT Tols R T Hewd ol BRS el & | [ADRreiiel <2l Bl WHR feR fo
0 I U, e, PRI o SR |G IRaed Wied S ol § ded! el MaTdl & foy e[ Y
T & ¥ el & AR # T @ a2 |

1.5 3 & e
A. WHO (2005): w@sdr iR [aReg—fag y@r | GRnfaT apfee | a1, WHO,
B. 1IED (2006): "wafarer 3R wredianer |ierd — 13A TRRefas grediaxr | gafaror ok grediaxor 18(1).
C. WHO (2007): avq ®R W Ssld I &1 JHEe A1 WHO/ BN, el SUaR 3R [RIERT HSRY &l
D. WHO/UNICEF (2006): MDG UM @& UMl 3R 2ol ded & QX1 &_Al 8@ 3 e iR T
ERISIRERC
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2 Idd Wl 3R Sl Jdu

2.1 W
o JURIE UaeH ol et AR Fe0dl I STl & SU—I<IG] Pl FHSH
o JURME Ol &l fafi=T aRIHT SR ST AT B IH3™ & forv
o IR T & AIUGS! B WHIH B folg
o WM dl, Weodl 3R NG dcd I Pl FHH B iy |
2.2 3ty
60 e
23 T A
.  "wwod" o o9 R fear T g 3R 39 ey /7 82

egd] T P W SWd ol B I W FAER IR G B e ArfeN €| ofdbel ew W@eodl WG A & GRie
e B QT 8| 39eTg, Tl BSIR (S, YaTery 3R ATel) &R WftedeR (RfYe, wwodr JaR) <M &7 Ad-HiRad
[T HEROT A R DI AIIDAT UM © | T9H AMd A & YA: IYAN 3IR e Fuer aid & |

T Tl Tl Bl

IL

WReY Pl FRIad ¥ AR FeM@N § — IW—arel AIRE 3R Plgl $I, GFI AT & WM W, TF & BRI AR
TS qATaRvT H, W W R X AR |

qafeRYr 1 R o - gar, ), It uewer 9§ 99, dive dw / darE e # derd, ok o ok et @t
R N |

W B — RRed o Wiy S0 9 Sude d9rEl (199 iR arefl) & i warferd faRm S ARy | ot
THIo! DI W €, G-l ANIHAT ST ST =112 |

TR Y — Gl AN (Goll, TRETe, IERETE AN Aied) STNGAI $ Jarl B & & Wier 8l @y |
AivGpiis w9 9 e 8 - 39 Y Afa-Raret, fovart ik 3wt @ SR sgfed fhar 9 @iy |
T & oy &R & — I8 geal, Al goul iR ARl W B waRey JawIdais Bl |l B |

oAl AR ARV Wewdl & 91 AR T 8?

ST UG AR FIAT $T I STAN & W FAR JAEGRY BT ¥av 1Y G & | ST SURIE Y=, Hio dIR 3,
qIRAT I, T STt R &R oY W T B WeeH @ forg dirarerd A wae wnfiet €| waiaReiy wesdar a3
qATS B YHTIIT S aTell SMaedd qafaRvia IRRRE & WR & R a1 §91¢ 3@ & e F 1 T3 At 2 |
3 ReifeRll 3 (1) w@ee iR QR Ul @1 Yfd, (2) Weo 3R QR uRIw a1y, (3) ot AR FRlawd, ug), A 3R
el ouRte &1 fueH, (4) Sifdd sk RS Jgye! I 4o BT GRev, 3R ( 5) Woo iR R aRaw H wiw
amar it € | 39 vataRefiy aeedr 4 del o g |

1118

T AT JURIE ger ST B &7
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I Tgesdl yonferdl ¥ = Seure S 8§

o TiPdley F, Ad AR TaT WHE UM (AR T WER B TS ©) A GE G Al (O g TR) & @
TeRT refY ahr frsor 2 |

o YdeR WM, T GN, WA UHH I BUS g9 B ARTH W SO 8 arel U 2| 98 - e o
QHATCR & A SR forT ST 2 |

o HF U TR ¢ ol [l A 7t A1 U & @y R T8 2

o fiwer e SR T 1 Meor & A forell A Al o & ey A T R (@i Ter Wi o @ ey A
# et far S T 2) |

o HAFH e FuRAfid A1 e wY § T drel B AT idarek A1 AT & SR I ITAR & YRUTAERT
3 & fog Igh Bl Tl WA 9 g |

o TG JURIE Tl H TR T AURTE & Al WIT: idhaiey &R Jarex, B 2 | ETefifh, SO AR TR el
T S el g |

o qIRY P TSR & IR VP T I&I # AR UM R DI Bll, Jab &3 AR Fedl | Feper aram aril
2| 3 TP UNT B GH A Th ARG G B T B uRT W e o o wnfiver 2

IV. 7= e gfean sik See faemarg @ 272

HHYET IR I (2001) §RT i <19 Aieell § A Th & fog axiia # UG T SHfHE e giedrn @ fgw
fepam S |epam & AT SR MYt & oMid Rigidl 3R AMES HRa ded W ARG AT Hisd 3R NN Hied | A
NG 0P & T SFerT—afelT i W AT 8 &:

o IMYRI-URT gREPIVT: AB_eAE! HI

o TNl & PR & (oY T I NS B A AN B BT TI &R &7 8 |

* TR SReHIv AR ARl I Baf TRV H qee @ fofv aoiR @ a5 B’ W AR areiR ik

* P PRAE GICHIV: WHd Y, Tl TE & badl &I AFed wU | ddd & Sl g |

2.4 WA 3 fory Ared

2.4.1 Iulire I

TS WA a9 A AR B G gonferdl | wed & v qe kAl § W U6 2| 9oy Ad SEral iR
TRV GFl & @R 3R Helg WPl FUNeR & 1R WS il JOfeRll & UdIa_vl W AR 2 | Aa il |
W IR FT Iured JURER 2| BIelifs, T AG TR JURTE S FHM HHT BT ScTed Tl BRd @ | IR A S
TR JJURIC BT YHR R AT AIER, Siaiel AR i WR & TR WINE dhaial iR =fie e § yifdd
2 7 | (@ 3R @ifest 2001)

STTT—37elTT TadT Fonferdl F f= Sare I 8 2
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o IdAlck F, A AR &l WHE UM (A a1 WHE DI T ©) A GE GBTe Grl (S SEIe ) & 9T
T g BT fAsor B

o IR WM, T UM, WHI UM I BUS €9 & AT W IA 89 are gl 2| I8 pf-aft Al ar
*ipdley & A1 STAIRT fhar S 2|

o VA WA & i frelt ff Wt A o & ey A T g
° wzﬁﬁmmﬁwwméﬁﬁaﬁaa%l

o fIwr #at SR T @ fAsror & o forelt of GARMT e & ey fafda E (@ 1 W url @ oY A
# wnfieT fopm S wpa B) |

o WO WIS AURARd A ARG HY § A dlel B A widarek AT IR & SRV AT SUER & GROTHEEwY
3 @ fog I & ATl W 9 B |

B, JIRTE Ol § el B AR B W WG @ddiex 3R Jarer, B 2| B, 39 AR W wiHdfey i
T B

IR &1 Tel & SR UF AHeld aRil # AR I TR B B, Ta &1 AR el 9 Fha el U & | 59
TP O & FHE I TS AR ol &1 71 & gRT 9 een o «f wnfid 2

2.4.2 R T @l faemamRl oI fafed a1 & fofg Auds

R STel BT I TGIR 9N BT € | 37 At Qe Wd & dad U Blci—aT ¥ a9l &, dlfeh ot
@Rl AR TRV F R A Sl B (ol T 7E § Bkl © | Rifh AaeiRe w0 9 8 4 o g, e,
IR H T a1 S FHAT 8, URTE A H YHAN T 8, Igl a fb °¥e] iaol H b3 GIfdd Hgua A ¢ |

faeanst &1 39 SR § fenfd femn o1 waa &) Wifte Ads, e wUes iR Wfdd AuEs | sl ad @
ARl H, WG, 7Y A BT AT ST T 8, b S UM Bl YN AT q@A WY W U B U S AT ARl g, A W,
Ty, WIS MY AT 98 FEAYUl B Wl g1 SR g9e st U ok smufre o ¥ divg o g dRE ¥ 3T 2|
IR S #, IR O GG B & Sdfd b gl H Sl Ul & SUUR §F # 37 XET €, 98 o U § g &R
Y & Fuit W et 1 e 81 AR o Sfaw Tl € WA B @ Gk el | e W 8 W R

GIE|
U B MR W o BF fafe SR aeifea fear o1 wedr 2|

> TS- wwgel 3

> TSS- wrgt facifaa s

A T FT MBR 95 BIeT & A I8 e § 70 TE gol I 8, T 30 gl gon o et $g Wahd 7 | AR 0
3R 0.01 HEHMICT H 1 ABHAIC & 99 &, A1 I PleNesd S e & | I Pleligsd o1 dgd ReR B &, THST Adeld
2 6 9 R 1 U # waRed w8 8 gafoy 7 R 99 SIS wid § 8, gafu 9% a9y wu ¥ gl iR i

et ¥ g 98 JREd T
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fifad s & o uer € S 02 WIghiHEieR fheek & AW W Wl W 2 | T 70% 3N uard e B €, @R
30% IHEME BT § | AHMEME FT TRTR ¥ AR BHg BT & O Uh AGMMG digg W & ©J H JIRIT Il ¢ |
Tl feifd o gerlt # @aRed 8 a7 S MR dleTgsd oM Qi wfid €, aRerd dR A oM Ud ue
TRI% g # @aRYT B M, Al Blenesd o Uerd (S g e 2) 39 oAy # @maRed et g e o
AR X AR /I e gRT M 9 BT ol 81 o Uerlt @ Sifde 9l e vy el oid e |
SIS BT a1 aR T 7 IR WS | U I UG <ol 7

2.4.3 FHEM® Tch

TR # W R FE gerf U O § | S-G9 & 2 € 9 6 sl oifad @il & i
QMG B 2| AURTE I # PECIG T U, T, a1 FEH eRE e § IO B g iR Ae sl
PG ITe), fecoie, Wiy s, @me uerel # 3R PN, amvriae ofR Sieife 9kl § fURre 9d gl ol ¢ |

e AE JHAR W P, BegoE, ARiIor, TEgoM AR 3 Tdl & B GANH B & | 3 PeMd W,
FETEIEST AT a1 BN & IR OId 3rashfid 8l 8, foraer o 6 3= Sfial gy U5 foban &R T o \aelt 8 | BHNS
uerel e del gRT fMuiRa 5 o §;

» BOD 9id ARG Sifaiioe 9
>  COD IR JAfRio AfT

9 AT HEMG G WY § WCH, FeEgse 3R a9 § 99 8 € | A gaterer # suaiRd v ¥ et ww iy
T, 1 ST wifdd Rekianyr wgfad sifeddior @ &l R dfics Ruftal & e &1 wRoT 99 Fad 2 |

FEMG TRl & Sifdd Repianyr & foy Skl SifaRio @ 131 &1 3Mdad @+ & foly BOD W& & URvmM &
SHINT BT S /el 8, Sl 9acl o, AURTE Wl SUaR Jladmell & MeR & MuiRT @<, B ITaR Afbarell b1 <&
P AT SR AURIE a8 WHT & SUIEH BT GIb dx- & olY SKIATS [l S Febell & |

2.4.4 UY& T

T g # SRR TAEgT AR BRwe & WY H ARSeM AR HRORY UG dd @ g9 A A g 9 0y @ gfg @
gorar <t 2| ofial Bl Wfdd SUaR § Bae H AT H UNG dedl Bl MAIHAT BN 2, SO AMAR W SUAIRG e
STt ¥ Qi Sueres B € |

TER At §, ST I BR H AAfdd U ded Iarel 3R oy el gRT g H ol sfedio T He &7 RVl 9§ |
ifeRfIo § aferd, F@ell 3R R Wellg Siid @RI Y BT Iodoie dvd A oM ¢ |

AEeIoM R BRBRE, [ UIYd A A1 O Ixfold $el oIl &, Gedoial, Urel 3R Wil & e & foy amaws € |
el arareRy ¥ @t eR W, 3 e d@ @S g Wi @ fJ6M S SR 99 T ©, Al goll gg Jiraser
@7 g O € | 99 9 Rl A # fewret fhar 9 8, @ 9 oter weer o aR aad g |

2.4.5 G
@ T UST FR el IR, WO SR JINAT AT SURIE St H AIGE © IR TR Fel A I H H¥ IR § | A
R (R MMl SR SIFeR| | S 8 & Ol AT & a8 A1 I WepiAd siel ¢ |
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ISRV & fofU, 38 RI § JdIex IR widpdick § Fduie WReY & fofly WiRgw U ox1 & folv v IvoHa 8 2 |
TERIT | 3 WIAT Hidl | SreudTell, Whall, Wl 3R wrel IR 69 i g |

» TC (MPN) g ifomH, Gaq dwifad e
» FC (MPN) #a aiferid, ewt Sifda we

IURME STl # SUReId IMIoME o \ar! I & GailRd ) 9ad €| e Fore et @ suRefa @ w3 @
AT IR G ST B a1 $I 10 & forg qRiefr fosm e & | SIRwA daiRar § 98 JoR 0 wfie & off A 4
ST B B (SeeRvT TRRRR) &R § ff mfe § S 7o § I T8 BT (ISR, TeRINGRR, FelaRigell, AeRIedeR) |
R P e Al HGU BT U Haobad o1 o 30 fIUY w9 9 E FT| PifbH S 39 el & foly To Hovad
G €, 98 A ¥ A 8 9ad £ 8 9edr 8 6 o # wa s 6 w0 9 e@NeRs T 8 3R I8 wa @
SURYRY &1 Foa Rl BU F 7§

2.4.6 pH

JURME STl @ el AT SR SUAR AR YAERY, TFI & J9IAd X & | HF pH TGl el qoidl 8, J6fd Th
I pH Fedl ARIdr AT € (oH 7 ISRIM &) | Sial @ e @ folg Julde S & pH B 6 W 9 B d1d @ Bl
SRA 8| 3l 3R 30 Ueref S pH @7 95ard &, 9 SYAR Uit o [fthy o) wad € o9 9 $ieifie a1 anaaiie
Al & uRie et # g B 2 | eSO Al @1 TRA Wigdm drel U & 9 w9 6 SUER e 4R B | A
fde 9 ugel Aigar # uRadd T b1 S & A1 SR S F1 YA MPhod el § UHIl Bl 95 abdl &, o
TIRRTIE T R THRICID UG T§ Tl & |

Dfcarm, FRrM, ifcyd, WelrM, FEFc R TEEEHe, AR FHFAT BEsiadss o SuRfT W amfdne et & &rar
a7 21 21 omfiie Wt @ guR (R # eRar aiRerar divg # uRads ol @ S 6 ot 3 e & SR BT 2|
o 1 U (7 TTefas w9 & S 8 aTell TSl @1 ST 731 Bl 8) 3R Nl TRl @& BR 3 AR W
IR T R BT 8| AURIE Tol & &RAT Tk & el oifdd U9 dd geH H IRG R Sfded SwEr far
ST © SR et I B g4 W gel fad SN € |

2.4.7 fded areted
AT T § AN G gA §Y o (TDS) |iwdl & Ue A A & w9 H SwAn e 9 2 | R @ v s
fory 7T SR Ser @ oavr (st WRUA') B A g e arciedr AU & gRT iR far S R |

2.4.8 d9HE

R Sl HT TUAN AHI TR TR R STl MRl @ Jorer # aifdie giar ¥ | qroHe e wfafsaret, wfofar
R, Telld ST 3R AMBR! TN & foIg SWIHAT BT JIfT IRl 8| §9 37lmdl, Sfawiior g Uil &l gon 4 T
U PH eI § | SR So $ A9 A R R Y S S B e § e g g | e
e wfofranst, gfifear ) el e iR amER STAt @ fou Sughdr & TR aRdT B SHa ST,
Sifeiior S8 U @ ol # T U # G el €|
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2.5 uiRRefds e
TIRReIf® Wegdl U6 RAT "Thile & S Sd U0 Bl AP IR, Hul qarey, AR GG qdl bl oAby A TG
TRRefad o @ g &1 smRyd Ofee Rigldl & MR W ¥ AF G 2 5 gedt Ue de-geel yomel €,
TR weedr 3 "uRie’ $ Nea-Iem @R drel SRl § 9ee & foe wrafae wfhamel (@nReT dieret @
A H — BT 55) BT S (BT 8| FORIY wU 9, 3 'gecl 98 a7 o foy’ dei, W, aifod ofR ol
EECEEAICI CRU G RSN

BT T

T RN

R P o LA K N F SR A DTS o T EF DI o D AR 000 000 00 MDA+ DO N L N o DA
AT, TN 00 T @ L 20 T » RN O TR 1 ST o (A I © TN 1 0 Y A o AN 10 D Y A e A e

— (Ecosankes —

for 8: TTRReIfi® TR (AT ECOSANRES, 2005)

aRRufd weodr foxll @ te Wl @ forv @ e @ TS 2, ofed uRRefie W 7 R W e SR
yonferl 1 fSusd @<l & fofe 9y gonfordi & gheapior @ savdedl W SR <l ¢ |

2.6 3URIE S H R U IARI & e

2.6.1 AR

U AIRME Wl @1 ¥aqT Al 3R JReml W SRR $7dl @ o § gr i S E, S J91S, dIewH 1 BuS i @
WM | ANE NG AfE BRe] WAL, WM UEM, O R R ¥ Sa g €| A 7 auie wa #
e el € |
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HH 3T Alel &3 | UM BT BH AR ST YT D A TBR B AT UM Bl GUT 20-30 wle} i ARb AR A T PH
2 [l & | YaTe] BT GRAT S9 & # 6l 9§ ol Al a1 sl &1 ST (el wwsdr R Fue ik Wi @ e
o @ forg fomar < 2

EIeAifes, UEY & U B T GGG & H W A T RF F3 Al cllex U S 8 W 8| BH AR FIH S arel ow
@ RN AR AR G UM B oAl ¥, YA FI AR Ds IR AR g AT AR H FguaRa & wt aw
ST © — S8l ¥ I8 AR W Sl Jomierdl H agd § | 39 IR W Sifeiie @ FH), 950 Helud, gglfthaer, A &l
e Joferlt & JGRT ¥ Jerd IR Efe guT 8 e ¢ |

2.6.2 WA

ST T3 H UNe dedl Bl Figdl UYe qed AR TR e, AfhId T & wR R Sy uRRefRl w® R axd
g EEO AR GRORY § Fg 77, IUFh ANl & 8 P IR—TEgIo—IhiaT $Fal & ol IR & wd o
SIS AT ST T & dMich GTTdd eolia JGuvT Bl & bl T b |

qfh UTAD, Gl AR HGHT U Ied Agge Al dTell B¥el &, SWeY 9 AggioM ydd @ fou aesl Te 9
giafrn < &1 T3 H oMIE ®U H UNe 9@ AR 6§, AR SId UM 1 Iuderdl AR SHRE yHd D
(erifem SR gRAT—amenRa) IdRa! ([Fa—H SR USH 1995, TS 149—154; T~ 3R 3T 2001) & T 372 W qorl
P I ! T | IS AMH! BT IR HROT AT Serary) # Anen i @ fav 2| grenfe, qe-wgfia
HHHI T IR SIRgA UeT IR HeelT 2 | SWIdHfedd i Serary] #, Thd T3 $1 Ao-Hguv e W@red Sifkgd o et
RAT & | @ (GerW) TF—Scqroid o] S A &I H @ ST ARy |

2.6.3 Ad

Ueh SARgH URYET W, IR Hel BT SIGRYT SHT RIS AT Sl & Rif [ Mol & Iod KR BT Held ol Tg
SEE W R BT 8 | S Ao eI, ], ol Hierelien 3R g &1 ITee Feodl g1 v faar
ST el & | (WHO 2006) Al 481 @1 &1 U Juf BRGRA—UICRRM Iaka T Ml GuRS & w4 WM fbar o
e 2 |

FdfTd Tarel BT 40-70% MR AN FH AgSoH A Sifdd ffafey iR areled @ ArEH | @H & AR 2 | /A
@ SRM AY AIggioN G diel & foly Sude & S | 7 # drdfe uerd o |l o g @ STa-are iR A
IR T 98 STl &, S 5 fig) o weaer # guR o ok Iaee qeea fafaf & g e weaget ugq 2 |

drfereT 3: mufdne el & el @1 quiv (SANDEC, 2004)

1 L/cap.y 100000 100,000
T (kg/cap.yr) 2.0-4.0 5% 85% 10%
BReRA (kg/cap.yr) 0.3-0.8 10% 60% 30%
urelrm (kg/cap.yr) 1.4-2.0 34% 54% 12%
COD (kg/cap.yr) 30 A% 12% 47%
Hel BifelBlH (fr 100 Mrefeliex) - 104-10¢ 0 107-10°
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2.7 Y@l IR A

A SR IACH Weodl UM, Hoif 3R Wrel GRET T G U ST SSTeRY 2 | el AR SURE el SUAR IR
& faU T e gfedT & |y H1o! fhedr W ST g © | AT e gumell IRl iR SRS 8, 7 dad Aaalid
WRe & oy, afcd U, ol 3R @GR & folv 9ga AMerd € | ReR SR Iaed Ieesdr Jonferdl, Uil SR Sl
B GO T, Ae Holl GRET (RN) H AN IR 8, AR IR, MEl BSR AT UNG Tcd g (Al od @
f==1ad 3R ARG 9T HTaRT & AR ¥ el [RefT oINS &l & |

2.7.1 @@l 3R od

g @ T val weed 1 fouR f e fbar S aeddr | e ol BF g an o g @ o et fhar S e g,
fehd w@egdl & foly $3 A SR UFHAT Wi € SN 6 R 99 & Il & W1 Ry g BT Wesdl $ |
AT wW@eedl B — SN A TaRi B AW B B AR SURME T F JHITE SUER — UM $ T @ 9kl 3R
e ¥R & foly el SIRgA S @ © | $8 wiel gaW a3 A, PN # RiaE & forg wemi @ agd a1 A A
TR BN 2 | SUERd BN R Ta [ 9 @ o fRAR warg iR fafi=t diel & o et @ gwet Al & R
R & folt U6 S 9T 2| Seol & A # Ud g¢ €49 @ A1, 1 R A Ugdl 81 SR 9 @1 g WA
fea T, SHHT TP 372871 IRV & | oifch SIOHIR AWl H, o S @il @ A & RO O SN e iR
e et & for forn e @ | gwfory S fafmell @ Su=Rd SuRie Sd &1 ST A & aml @ TEhr @
-, WHO feenfdell (2004) & 3FER wai@ SWER &R H: SWINT gHkEd o & fog der fafams ok
TICATEAT & WY §! GRET G aeel ey |

2.7.2 g@edl SR @rel GRE

SR W@egdl JeUTal — 93 3R Ad — & ITAN F TRl AR FANT BT BH PR AR IS SIRP AT S aTel
W S AR FJed H IR & H AGS fAdl Tl &, [T ® § Biee ING, Uh IR0 F9rHE, & dae 4|
ATl B SR e WAl & dIagE, @I B GRET Bl Uh Sk d AT GerT o Wl © ol fb & G & forg
950 B DA R AN W SUA © | Ardrerd RIed | Wi JaaRol SR UINd dadl S GRIE Hdrerd, Bod Iared §
THURHERYT SR Aed & SUAN Bl GUNHe M B U6 WSl ¢ | g3 4 IS s Ive ad B &, 9T 8
T gRT SR Ged UG dl @ BIC 3 21 § | Aggior, BRPRY, UICRRM iR Hedk & 91T 8 9ed Uvd
T Iuere WU H g3 A U I 2 | T TP S0 RE W Aferd Aege g Sakd il @ ol e Sced § RS
IRG DI JeRIT PR qHdT € AR IS SRS T 81 ISR < bl © | 39 37eld], STAIRT 3R Weo 7l §
% UNG @ 3R HEE gerf B § W @ g @ IRAT AR dOR B W gEHEA T D el § QR aRd 7
WHO feenfic=ii (2006) & AR STAN U S 4 Ugel 93 3R Al @1 SUaR AR Hiomaar afdd riea e
s wead & T & RFs B IUET I Ueh Heayll Ued ¢ |

2.7.3 ol 3R Sl

TRURG wewdl goferd, fIew wu & Mggee (N2) geM & fou Wifdd e S STaR & fory S@a Sotf AT @
TS & | IS IRST S e & fold ga1 § N2 & IR 4 gdhe & foly 987 3G Hat &I fawadar axil
2| A 3R, TSl STel — AURTE e, 3 R Adt yarf — § 9gd R Sofl BN © | W Ugel, JMURIE T Bl HHT
PG T BT S Ahdl R | ¥R, CIRIRNG U — U Aihar S ugel ¥ & aefie 3o ¥ 9 W W W # ofn]
B 2, B AR W, "UIRY & RN W A M BT STAN IR, AN & WU H ol W< Bl o Fadl 8 | 9d |
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3R TARIGS Yonferdl &1 AN fbaT Sar & @ Soll &1 YR 1 31fdd 8rfl, IR0 & fofy wole qRing wrhed @
AeH A STer], AR Uk Sd &1 UASB SR |

2.8 TUdlgd URTE Sl Jeeg (IWM)

FURME e Yee & Ugeel &7 Taigd URYET & ATl fAverer fRm T ¥ | I8 WOl Ui el WOl @7 Ud W
eI & S JURIE Tel ScTed ¥ ofaR ife™ (ueH Frermel 0@, Sfad ol Sd seed & oy smaws © | taied
JURIE Jae Hoell & FIATHS dcd IcUIed IR e, I8, SUER (@HFe STIR Afed) 3R e ok g Swm &
21 1@ dhd JuRTe wE @ frfa & fou ediga ok faesigd SwER yonferdl & Ue @me, e qedied o
JMaLIHdl & | e, HERd §UE Al & a9 3R 96 Fared R WREE (O&M) & MR W Saigd RReH 3
Iid a1 ST AT | SURIE S STER & foft SWwh dariid &1 o309 e3—faRre Taigd dral o 6 4 &1
ST, JJURTE ST ST ora, qifod TRl e Tora], AHIIa—3Mid $Re iR WK 3R Wi FEl & R W)
& IR |

2.8.1 IWM @ amidiaar
Bagd Siean H, g g @1 ol sk O&M @ @1 ULB @1 a8 &R &1 | &ldlif, WA ¥exi # &l &
TUE B QeI B A H I g, AR S BT GG IE AR G S QA GG B T A W A & e @ |

399 [AWIE, U [Ao=igd giedlv 4 (T weodl el & 3ER W) BR S (G Fa1sll o1 SUHRDI &) Aehar anmdl
BT g8 AT TSl & | b ol a1 FIIA Bl GU8 B ed H — URae AR IJTIR IUA €, AN [ RuRsl &
dra faaRa @ o 2 |

2.9 3N @1 UG
A. S, P.D.; 89, J.; §91-97, E.; GNANAKAN, K.; @R, W.; WA, K.; ®RRgITE, T.A.; TevRH, B.;
38, K.W. (2004): uikRerfie Fegdr iR 3ufie Sd &1 §7: STAFT. b, - IRReIfie w@odr ) U6
GEIN
B. TW, S.A; UswHd, |.; e, A.; 91, R. (2001): 98 &RA1 — @Tel GReq & foly WIRRIfIe waegdl. Wide:
ST FevI9el Saaufic BT Toikil URL
C. o9, P.D.; Uc3iNad, J.M.; IR, W. S, (FUred) (2004): 69 sardl # Wl Juiiie Sl yae |
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http://www.uio.no/studier/emner/medisin/inthealth/INTHE4000/h07/undervisningsmateriale/Water%20and%20Health%20article.pdf
http://www.ecosanres.org/pdf_files/closing-the-loop.pdf

3 e yonierdl iR Tl
3.1 T

o Tl | TR B W dlell A= WeaTaell &) SART SRl

o T T Sl BN ATET AT

o T vawaar wonferdl sk Tl a1 afed ww

o T W ¥ wawmdl WEIfel & 99T & fory HUSS UgEA QiR g
3.2 3afy

60 fie

3.3 Y= A
l. oo yoreh & Frfde a9 @ 27

U6 e G Vdl e &1 WE © W 9HM SR AR © | U9 U STer-3e BRIid 698 § o 9§ %
TOITEl & & oIQ Tl 1 A1 1 Fhall & | Ud SRIAD FE el ¢

o Il FeXBH

o TR 3R HSRU /SUAR
o YU

e SUUN 3R /AT fAueH

Il. & w=ar yomel @ 87

U Tead] YUTell §1 AURIT (A1 FrHl) & Jeed & forg Hrenfifdal ofR damsil & v dev-fakre si@er 8, I 79
T, AGUM, URIEH, IR, STIRT A1 (U & fog Jomell | T agedl Jomell # Sare (QuRne) wiid &, S drfde
TRl & WM 9 FgAd & o ade el & e 6ed @ FJER g ol §ahdl & | Idd AN, SRied 9 9 Idd
Sae & fog va Wenfia &1 999 a)e, B @fh U difdd Weod JOTell (IR TR adl § | Uh weodl Jmel § a8
YARad &% & forg 6 yomel JRMa ofR i ®0 ¥ &R Fxl &, Jau, Fared 3R 3EREE (O&M) i a2 |

. aesd yonferdi & & afiga famm S waar 27

W] IOl I G WU W Sdl Xed 3R ARG JoNierdl & U auid (b1 O Wl © | R IR W
STHIHT eXHW AR IR dabrid gRT IR fdar ST & | fold Rived tad 11, foia daford a9 Tg 3R foial
T A WOl €, el SMEIRA Homel # 4 Are, Masigd @iddict SUER (315E-) dalagd @iddict SUAR, el FTg Al
@ A (1Y) DEIGHA STAR & A UR Gl A 2 |

32



3.4 ¥ & forg Aied

3.4.1 Tl

TS TN, &7 A < B Weedl & IR H GE b G99 TI IR AN 9], g AR deeifos, IH adl @l
T IR SR R Sfud I o ok wrfiadnett @ e a1y, iR siftm Aftd @ T - S an
EagliclIEy!

TE TS ey € o @esdl, T, SR iR AN @ e axd gy, Ol W W et 9 a2 | et &
A H, AT TG M ? o I8 s WOl TR WR W B Gl 2| ETelife, TRe feumed a1 sfud e s

TRl & RIFIRYT 3R W™ 9d MY & FGY0T BT RO a9 Fhal & o FIe & o0 FaxT I 81 |adll o |
SICId A FGHYT & FTel F1d 9 I AT DGR aRed iR GATaRv &y &7 Wkl I el ¢ |

IR T @ Ry agd oF ugE At SR A
W ¥R W fIer & gl yeEs & 9gd Ifd
wWrey wadl a3k @ & §ad € dfed a8
WE g A A B FHdl | I AWl H,
STV & forg, fRw wu W A arl wed
WM ¥, WA R T8 (7 Y Tel) B GB IBR B 4 GUR BT IRaRI SR el (WHO,2015)
@ Yqwdl (HAE Ader fAded & wadl 8| iR I H AR B &7 W AEAYU! ATIG YT R |

A, 3 < A WRR R $ WRe W

BT M AR W Mg 43 3R Ad & FRie (e &
fere gfawrall aiR il & qraem I |eria el ¢ |
YA WoBdl fed W= H I & UF FE IR © 3R

e A A Wil & e © |
B & e

o R WAl UMIeRIl BT AT W UK AURTE 3R SISl QI B Arderd & e, T & BRI AR TSI aTIreRem
# @ 9 R @ ARy

o T T S, VT uguYr, gl H UG i /Gl Bl dlied § 9 ey AR U IR Hul w1 R Bl
ey |

o UUTEl Bl WIHIY ®Y W IUctel HARM! (Aa AR ArRll) @& AT uRered g1 AT | 98l adeie] dierd diid

g WA TN BT SUINT BT A1y |
o G AN (Jull, WA, SEREG AN Aled) ITANTRIS Bl AGRAN Bl &Hl & AR 81 =112y |
o 3N T Jf-—Raret, frwart ik gomll & IR srjaferd foram T =fRy |
o IE T, T, YUl iR ARSIl B TRy AaTIHAA B FTAR BT AR |

e JOMerdl 31 e WU ¥ WIel AT 3R 9 e drell Jonferdi & wU § aHfigd fbar o daar & |
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TP 4: TaedaT Yonferdi BT aHfiepxor

SIS A1 ) — SR A D forg ae B IR-TIT A Y — T PR G @ fere ATl o

> ool g a7 Rive Wt (Al S W o ) > T3 Ae Y@ A (UDDT)

> R T (R S B oy uF Bed @ forw Al ) T S (Rie @ w@e i)
1 SA) > VIP vrrem

> B Tad Ao (AR Al §OFH T Wy s gy
MGLIHAT Bl &)

> S SidTerd

3.4.2 WA & BEAHD TR

ferefl Tl JoTell 1 I §U W1 IRl R IR $R1 1Ry SR S9 T SRIeid T81 W IR S 91y il 89
SRl B IYFH Wb A IS A Ugel A1 Bl & | IR SedIe g WU 4 UiE AR s gl @ Aegd 4§ Fel
W € S 6 ve A fider a gomelt I €1 Aies Jomell W R @R g0 TG s g @1 vl el
gl

e GRS A VT WENfifeal &7 9 € O 9M B awel €| U Urd S T-31erT hriieie g & R 9 U6
TOTell 991 @& foIg ddeepl BT T o el 2 |

ST 3evnd (U)

ATy, USted, U9 A1 AT & YR BT 9UF IRl & forde |1l STANEd] 90 ¥ M & | I8 98 NIl § o gRI
ST T2l JUlell 6 Ugadl @ | B AMel #, YoR Scxwd &l [dhed Ul @ Suaerd W fhR & | e < f$
JaTex R FTHATCY SRINTHAT $evhd TR S T8l 81T &, ol S ScIal & A1 SUAIRG har S |ebal © S 390 9
I B & |

HIRY 3R HERV /SR (S)

STHRAT $SXB W I U U SRS BT AU R, HSRU I, 3R FH-F STAR H_A & qId] BT qui Heal
2| 37 Srenfifeedt gRT ue fhd T daTel STER SRR HSRU BT B BT 8 3R AR W SR BT 8 (O B Solt
$IYC TE)) | 39 YOR, 39 UEffGAl gRT SUaRG’ IRl B AR ST R /A1 e & & 9] STER @l

I Bl 2 |
wuyor (C)

SAEI & UF SRS T 9 GA8 HRIHS GYE TP UNae BT 9uid Bl 8 | BTelilh IRl Bl Priicd Tqel & 414
faf= TRl § RIFART SR DI AT 8 Fabdl &, G99 Adl 3R Fa9 AEayUl 3R STANTd! Scwd I |V
3R HSRY /SWER AR (3GH-) Pslpd SR & 44 © | galer, el & oy, WM dad g7 driAd G @ 4
ScTel B IRaET A @ forg ITANT @ T arent srenfiferii a1 avie wRar g |
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(o) FeTpT TR ()

(31F-) PP SUER SA ITAR WENRIBAT FI FRIT BRAT © S g ITANTRT TR1 (T, TSR TR & RN & 34
I) @ fole Jugd 2| 39 P 9IE @ AR WEnfifeal & Adred, TEvamE AR Sl Ay T W R BT
M R RiffGE & fon Herem, YEREE R Sl el § oM AR W e g deififeal a1 2 Wl o

fofora foam a1 2 URS W T WU W widdlcy, FISdIcy, Y4k A YAl B SUER (G RN deer, ABR,
WSP, fAfifa amsifd, Siafes SovT 98 (S99 aWTT 1Y A1 1 oY Y g6 9, WIS a4, JAR[Sid Ure) e & STaR &
forg €1 9 SUER &R SUAR & 915 & forg wrenfifedt A affa E |

ST iR /31 f9er (D)

3 fAftrl a Hefia et & forde g 3iaa: Swrel @I, I A1 STIRT FERH A1 FA—SReH 9l Uer & ®Y A, TR
BT AT Y AT AT 2 | TS FeAran, el B Iomed H G AT A o wohar € (O, TR & fog SraiRa darex
BT T XD |

COnveya_nce
&g Simplifiea <
Sewer Tank Lorres

B
Collection
and Storage/ - Use and/or Disposal
Treatment ~ &.g.Composting or Leaching Field
@ 0. Septic Tank
o 9: WM & FNId g (Fd: SANDEC,2008)
3.4.3 SUHRHT 3cNHd

AU B foly SIREH & b & foly ITANHA $eRBE B I MR ol AV 6 ANG A A9 G 9
WEAIYdD e € | STl Sexbd g8 Il & O Wesd! Jullell &1 ST fobar STl & | SualTebdi evnd
YT G YOSl & (SIS W PIB] YA SIefal 8, Rl I8 HOTell H SUYh Icral A1 Sedre AT Bl uRIfi v 2 |
F4feY, SUAITT! $eRBA g D HHARI & Thd] [dhed S AT Al & | Il RGBT 9 [ BE
qea! AR Mfis AEel W R @ 2

o N DI U
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A DI Faven

Tolel R 3IR Heuor
Tl Bl SUTErT

Urine diversion Urine diversion

fl il Cist flush toilet : :
Pourflushiolict SeminEine dehydration toilet flush toilet
Low flush toilet Vacuum toilet Urinals

o 10: ITITEAT gevwd fadbey (Wd: SSWM T dfaw)

ST SeRBE" @ ST TE qhA] by

A. IS EeH
I Ao dE WElerd € S dl UMl @ O Heldl 81 Y WrEed Uh SOl gall Usved ® Wodl & o W
ST 46 |adl & I WHUe U9 8 Fhal 8 [of W STWIRGAT 98 FaT & | IF1 AMell ¥, fawer (q37 &R 7 1) &
BIC ¥ BT & W ¥ ARd | 98, U6 I ey U6 SuaRe & R w9 ffde awar @ e W SwinTedr dedr
| 9 W H, U I e Al el a1 sienfifedl & wae a1 |elia aRar € |

I Al FHAR W T Tg W T W &; Afe &1 B& SWIN U S &, o Ut a1 wid &l $9 s o [Sog
fora ST A1fen o e 91 SO O 9 3iR U& Ty ¥ §Ee Ty W RIFART a1 o 9a |

> g Gl U @ BIE weRd e Er > 9% go el § ue o A T8 g T
> T /T e W I WU W Sy 9l & WU W QM o A BN €, ol & T sdgl e
1 AT o |l & @ forg SIS arer dfee a1 T U6 d
> 3 AR 15y ¥ gaoud 8 |
» R & oIy TeR T BT SHANT 7 fovam 9,
T BT X fewTg U 2 |
> 3o gedl, e, gopTt @ forg gRe Wl fRiam
<&l 8
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wIY A USEd BT AER g & AR Tl MSR F 841 AMT TMb I8 ITNdHd! & forg FRfewd a1 ok whfares ot
T W RE 9 Io (VR 9@ SIfvaTE & 9adl §) | disl A1 Fdl B @ifed wU A gE @ e $ (oY 6T P
I D T §g [HAT S Tl 2| Usted 3R YT Tid I IR B ¥ Beblc & A1 a7 o Fobdl © (3 X
3R e Iuerer €) |

B. ¥ 3N & drell Ysh virarery (UDDT)
TP qF HI$ Y Aol (UDDT) U6 Ui & S Ul & o1 B a_al & R $9 o fodeie B & forad
SWIRTGAT ol TAM | 43 9§ 7 &l 3IelT a- 9ol & |

e & QI AW BT D] TRE W e Al Aoyl & dli I8 JRed a1 o e b a) 7 F H AR AR
| & T IS & B TeT 7 W, 3R T8 5 b) 7 WrEen & g &7 § T AR | 39 3 8T arer ey o g @
f a1 P AH B qTel U BN TH AN VS A G B, W G Al AR A GIT BT TR Bl & | SUINTRAm
RIS AR T TR | T FAT IR & oY Yeved 3R Whue Wi, SHT 1 YA G [l £ |

T W SR gl W S ohaT € gWfery, UDDT @ AT oiR urgfit # enqgall @1 JANT FE B Ay | WierT Pl
T A @ forg, HeRor Sl & W BT (U13Y) BT JAIG BH G O ARV SRR SAGT SYANT AT TR
UIST BT BH A T 1% A & A1 R o ST amfey iR 9md a7 (9o f3fY) @1 =&t g @nfdy | 50 e @1 urgy
M T el B foly TG & IR T8l TEREE A9H & | 991 1 urgy (>75 ) $1 ST $8 ofR, Triex Jod
T @ forg foar ST =1fey, 3R W78l 9@ ugd el © | T BT WU W A9H I W G B foly, T3 Alell W U T
qet g o At |

UDDT &I §9 J&R a1 1 & 5 93 &I e & 991 & &3 9 U 61 ik @ 9 &, 94ie Uo ¥ 16 99
oS & WA W A ARAT 2T €1 WU QiR HER /AR TaHIeG & MUR W S FEfelad € g, I ar fedt o
AHAT BT Gell B D 91G T4 & BT H Srel W AU | behle SR AR Sl AN WINSH Sl qHdl Bl SWIN dRe
UDDT &I feuire 3R Mo &eem o & | UDDT fuiie &l fafire amerd! (@i, 81 aedi @ forg, S T doe1 i
FRA &, 3fe) B TRal & w98l Aol ¢ |

> 39 U @ vl T8l ekl > 39@1 ST &A1 HB Al (N, 98 AR Jan) &
> Tfe e Ao G T 2 SR HF ST B I g, fore gREe & waar 2|
TAeTY SHH 9 g HF ol &, ofdd R W gEH > WA TAdl 9 A 9 A G 81 Wad @ SR forad
U &qeh Bl SIS b1 ST AR | T SR AR TETE B ARG BT TeT el 2 |
> T 5l e W e WY W Sude 9l & e > 793wy /T e @ |y oravg @ wad |
AT T AT B
> I8 950 9 ©

C. T3 A G dTell Gerwr wiarers (UDFT)

T TSR G dTel drarerd  (UDFT) e ® vt dirarerd SR 81 BT 2| Wiey & Wiel @ &1 MW 8§, Ud A
AR TR el BT TN TR B forg | 390 QT 90 AR IFs, 9o dTel Hisel BT 2| WA b A T Aol #
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T U fobdr el & 3R Aol Bl 08 God a1 Wl 81 3 Bl O arl & U fbar S €, e dierery @1 gerd
BN W TH-IE G Wl B A BT S folY qgd B A A U BT ST fobar S €| 4 GAIST (81 A 99
T R 3 F1 ITAN) T TR (HSRVI, Yher, TaTse IIeH) & oy U HSRU <F H 98l 8, 9dih Al $ IR
@ forg ol 9 vt foham ST 8 (e W U9 SRR SR SUER # Ufed <, TR WeoR, JFarud dhes RUdey, ey
oI5 STaR SHEAT, S DEWATS JUTferdll, daigd Aefold STAR HI) |

o BRI
> 3 TP URURG Gl AT | BH T B > Aifid Sueerdr; I8 MY w9 [ a1 w18
JMaeEHAT B & BT ST AHA
> 3R g9 e o ¥ TR (A1 O o gy e > Swd Yol AR 9 FEred ora (iR RERa &
SN} IR R)

> g Res ot g @ o fewdr 8 R S > sM YN XERE[
P! TE B S (b7 ST Hebell & | > W ST W SWIN AR B forg HRE 3R WS o
HTTRIFAT &
> T B AR THUANT B | 7
U & T% \ad G B AaRIHAT Bl 2
> IR W g @ U & F & aW 698 @ forg
T FeT AT Pl AMALIHAT &I 2

Y

3.4.4 WU 3R 4R IUAR

I8 AT qaANT & b IWNGAl SR & HSCYC IedTal $I dY Uha, AR AR W W IJGAIRG fbar 1 Fhall & |
PHH FIE |UEY IR HSRV/SUAR IWIRIHA 3e¥%hd W I SN Pl I R, HeIRd Bl AR B Gl
SUAR $1 & dNdi BT G0 IR 8| 9 EifIfed gRT UG a1 T SUER AaER ol 3YC &1 JMaIdHd S o1
YRV & FRf BT B, 3R omaRk W ks gar 21 39 wenfifeal ¥ Sanfed 8 el Sarel B SRR ST a1
Ue ¥ Ugel SUAR @ JAHAT BNl & | 30 FRAG WqE W |ad bl B el v S € | Sugm

o WM @ Rft (JaT iR WR (3id-wavr Sk fair o o)
o ud WK 3R A (IR HYT RNToMH))

o  TAIY-TTHM (SUER @ &) 3R Il (3q-THar )

A. IR T e @ forg <Rt T
T9 THP 4 &I ddfoud Teg BN & Wl UR Ul Yo @ | Jed & | @iddle] (IR BB Amal # Ydie]) T H sdel
fora ST & SR ST & gl # eR—d R9a1 &1 999 & 91, Ol UAiW U W e @ O @ SR U@ wiae o
TR FCHAT S 9l ¢ | UR T qabeil & fog Jeal gl 1 [ TR § a9RI1 S Fal &; Aared A Tg W) A
IT% U ¥ B g0 W RT & FHAl & | SFORE Bl W WU A SHl T W IR SN FHl &, I Je [ Th D
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ST & MR W fFIR W RIFART @ S Gt 2 | 399 B el el o JoTTell F ford YdR 3o famm g,
TP G H Badl TP Tg $1 STAN BT ST 8 | 56 U g1 AR 81, ORT X1 TgT FANT el 2|

SR o T W WA g 2 AR riga B @ Afga & W W Fworan 8, I oee ] g B \dE W S &
T 2| 39 WE, O | UG IR W Ugel T F g o 9o 7| 7S @ yeR, 7 g, T SR o gatareiig
HRGI & AT TS B & qqord 2|

39 T SR Sq GISUl AT BIAT ekl & 419 BT IR I8 & 1 I8 U1 B AT <al & AR Tg d Wl A1 s
A e WY TR 2 | A 98 UH u QmRd (%) AEe 2, ghfery gt T3 @1 Wit @1 smEfed dR § ugd
A4 AR 99 (31 ATe @1 RIIRY & S 8) 31 Aaeadal ekl &, 399 Uedl (b 39 TR ©U | @iaT off 99 |
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o 11: TR T B AR ForT AT YOl (Hd: SSWM T diaw)

39 O iR ) NS AT BT TeekAl & 919 FT TR I8 & b T8 UH B AR <a & AR T A A a Sfaw
A BT ST I el 7| G T8 U AR (37) T 8 R T Bl GRAT HU W Ges IR ¥ Ugel
ArEfl BT BT TR B T Td A IRERT G (ST A1l o RIwIRT @1 Sl §) @) Sawdhdr g €

A gt
> @i AR T B SW dBud wY W AT > TS B A Bl Hefell B B JEIHAT TSel &
NISIRTSIRKIMSECARCICE SR » R 9N 9% AU & STAN fGA O a9 g9d
» WA BT ST qagh e SR EH & Hqog B THl & |
> T% YOI JRATS WU § IS "o @ @l & > g6H & U el Joell & Jabldel dud e B
SWINT & forg wfad @ BRI & TSI & ARG REH B 2 |
> T Al ok gy dwl @w el € (RAr o
@ et arel TgT B gor H)

> U WM BU 9 SUGE I b A1 a9 3R
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TR ) BT ST e 8
> Al @ R R A (olfd aRac) ol o,
PTS HH AN HH IRATE 1T 3R W@ @rel 2
> o & 9 @ SravEwar B @

B. dftes <o
1% Afed <d doie, B dra, PVC I iRed I 1 U6 SeRMl 87 2, e 7w 9 Wfie SaR & forv
widarex 3R Jdfex yarfRd B 8| R 3R FaREE 9fHa o iR FEfel B & el € ofdd TR dad
G 2|

CH & AIH W TR T 8, AR AR BV A F g9 W &, Sfdfd Al (RMERR 7 AR fi) W R R 2| I D
T, FTRAR WY W A ReR gU S Uered S/asd B WK & | Elefif, WA @1 &R e @ &% ¥ ul &, 3R dfd
e AR Aol BT FHI—HI W TSN W A1e | Afed S 4 e U AT g AT ofel & BT SWINT dReb Bl oIl
TR T TH S G ATell B AeIH W BN 9 SUAR TG ¥ o A1 M AMRY | 50% O HI ESHL, BOD & 30 W

40% @I BT AR E I 1-3N TS| Sifcorm I dficd <6 @ ol dRe A o R WRwe a1 I9e @ o
A 2, BTelifd Ao SR YERdrd R orarg uRRefoal & SR W qerr agd i g 2
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o
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fom 12 Afied <F & 3 &1 IR (@IS cged U 3MTd, 2014)

Ufed <o P (Solge ST S TN, 9id @Afth §RT W 8F dlel U1 S 131, 3R a1 qodH, Te e 3l
3MGRT SR AIRME STl &1 Rl W R & & | Wi STeR d a7 & folg IfteRer T 48 € 84T afey |

I8 Tl BRG], WR W {37 G IR W o] Bkl & | 99, 9g-Peld Afed b Wi 3R AEie vl & a9l
(O woeth) & forg femgs 5 o W@ |

U Aftcdh Ch SUYTH & gl Jai8 B B A1 URAET R BT By aial & | Al Afed b °rl JErel el sl § SudT
ferm e &, A o W RET $7 IS T A ST ARy | e, A ot ell SR g &1 Sme, iR sine
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el W8 6 d6 Wl 8, Ty TR WReY SIRgH B Wl & | 300 o, AWl < Pl Bl GO dbeilp | WSl
S ARy, foe A W YaTE offgi) SUER a1 MUTH e W UgER 9l 7 | gl Wfed $F Jane &, 9% o
TIerd1all & AT AT STel SR a1G 3K 8, S &3 § Ig 1 a1 31 ReIRe &) ol 2 |

g Hfed <H | M I FRAMT T F SR M1 9112y, Uh (aid go 1 RO d@ Ugd- 4 Ged 81 a1y | 3R,
Afied <o TR H AE A T & A @I B €, o qREe ¥ el B 2| e $F W IR @ Feary # wenfia
fY ST W &, el 3 Terarg H e ¥ 81| 9 UNe dadl 3R I[TSDT Pl BT H e el ¢ |

> WA AR Aoqd dGD > IO, B Uerl 3R Pl H BH Bl

> fagm Sl @1 snavasar T8 > fafd ®9 @ e g GARET B ey

> &¥ URdeH ArTd > VAR R T $ oY 3 & ITAR Sk Sfua fde
> a1 a1 o P AR B B

> g &3 3 v (AT I o Wad ©)

C. Jad Iud Rugex
U AR UG RUFER (ABR) T U & BT 1 Hed <F (RIHERY &) 8, /e a8 [ady <6 @ U6
ST (@ W FH ) Bl § | ARG 3 Teref Teet R WEW 99 F # geT Ry 91 F | U $F W UG RS B
M FEd B IR A i A AT S B AR W UG8 B! § | IS Bl PRD] B 9o (B AR
Y &Rl 2: BOD @1 90% % & foan o Favdl 7| dell &t dean # gfg & weq o 98 gar 21 (el 2008)

ardfad ABR & W aared oe § i fuer o I 8 Mard fa o € 1 B TN R We—ord gaiedl
# M AR W TP UBIpd (UCH e BT &, clihd TRIfid JFAIET U AT UCoR AT Bl I el qebeiih (SRTERVT
3 forg At ¥fes ) # 0 8 w21 T wrieRe e @ R e (o) dsigd STER 69 @ forg @t
fed & & S o=y enfifedl & @er ABR @1 Sired &, a1 W8l qafif, Aieger soredl STNT @ S & |

acce

1 S Covers
v
o L — S S S
inket I| nlet-T naifle
| — ' outiet
TR P W TN TS - ' —
SoUM ;

settier snseronic batlled resclor (ABR)

for 12 ABR & <fd @7 oI (EAWAG, 2005)
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TE THD A W ATHe & IR TR W) W, BIC UM ¥ I7 Ael q% 6 98 Forrg At # ff A o o wod 2 |
IE I SWIh § 96 @idalck 3R FAIER B AUTHT ReR HHT I BRil & | 9 PIs Q@G QT Tbri1h, oI b
el WAk B &, A1 U6 (379 —) Baigd ABR AN Il & |

IE T S9 &A@ foly ST & el 4 DT B wadl @ Wi $F 31 amea: i w0 9 wRnfid e S g
AR T & B AR BT B | ETAIND, Th IRA $F WM T Yga § Wer g1 AT s drae @ g w7 @
TN ST ARy (FRvaR FmiaRor def 9) |

ABR B & YR &I Scarg H WfUd fobar S Al 2, Eelifch S AIH H Q&1 & ¢ | d U ccdl 3R IFTTTD] Bl
g ¥ e el & | Y18 BT SR W AN IUAR P ATqeAST Bl 2 |

o Bt
> U3 I 98 A1 B WER & 9awl @ 49 > e s ik gere fafor a1 smawgsan
fonford 89 W HH AT ©; STHIE AR GRT ARH (0T P
> SAGH HeTe SR IEREM > f5die SweR iR e o1 orawaar &l &

> BEfD 3R TESIeid AL IR & HIeRTE
> e &R ETd STER

D. 3R 3l fheey
TG ST STl fheey sfEem # e A1 UF 0 e e wel & ey e e 98 9fie Ruder B 8 oW
fe5 orafiie ot fbeey @ WeAW W qE B, BV B9 W, AR FECG ueel Wby aEme gRT Sfawiid BT ©
flhecy Al @ Wag W IS BT & | 39 dae & @, (Efdd o gard ok BOD §CHT 90% G Sed & €l ©
Afd 3 AR W 50% R 80% & 419 Bar 2| Aegior RN W 2 &R am dR W G ARgiod (TN) & Jamdel
15% ¥ 34 781 2 |

oM 3R gl 9 fhee B Tl IR ol 7, B &M B oy 4d AR mefies STaR smawe © | e dva g uenf |
A ARFR AaId fhoer & A Uah SfawIed Hel H g2l oy O § | Bic T W s M §13dl 4 oM TR R Ud
UBIPd MU $& Bl &, b AW AGdeT U Aol Heer AT [l 3=y aad| adiid (IQMERV & foly Al
Hfew <o) # W B Fhdr 2| U W G & O e (1) dsiied TR W & forg afed Ra @ € o
3=y dreififdal & |er ABR @1 Siredl 8, A1 el qaid, AlSger ShsAl STANT B W ¢ |

Y fiheex M AR R FW JaE A1 H Waferd 8 @ Rifd 3aH o1 SiReH gl & & FMRed ST $HaiR 8T ae
B TR B U UM Y8 Fadl B TRE B oy HF A F 0-3 Hew W fhoex WA FaR awAl ARy | wESIord
g w9 (HRT) fheex vae &1 gifad a are wav wecayul feoee Aues & | 12 ¥ 36 §C & HRT &I argaen
BN S 2
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settler anaerobic filter units

fom 14: IR JT-Tal fheer @ < &1 NG (dd: EAWAG, 2005)

JRINAT & g & forv ey fheex T Wdg &7 I1 8H1 MY, $HH Il & b $ oIy 1B I8 BT 8 AIRY |
AT BT &7 FMS Tarll AR s gV IIHE B 419 WIS IO © oIy A §H HRICKT I bl Hral § | ey W
U, g BT ifgd Rudex 731 & AT 89 HieX 90 W 300 ° HIex & 419 Waw & e el difey | faRne fheey
Al BT SR 12 H o) 55 i 1 0@ 2 | AR R S @ o el WE H I SUdei & R W

g, A gl A1 gei, die, Fai A Ry w9 [T @i & gas wid el & |
el & 99 Gag AT AN SYARR YU AT DT & G A A GEHAT 7 | WERE B forg T Fell (TR e @ A

W) T UET MRS T | MU AR FHIad SERS T4l & FERE wu 9 Bre @ oy <& a1 Frre a1y | gufa
IR SR B aRS 7 & R & forg <& @ e fear e Aty |

IE THID A W Ao € IR TRl W) W, BIS U H A7 Aeh % b 99 Torrg &l # f o) o o Fohd 2 |
IE W IUYH © el «idale] I Ve ReR HA S Bl & | FAIA e $1 SWIN fgdid SR @ for
feT ST FaT &, A 918 & I ITAR W B forg A Uferer IR & forg S AT SR BT FH AT S H |

TE THIG 39 &3 & forg UG ® el A Wi & ®ifd $F B amrad: 9feg R w enfia e S g ek gha
forg &7 &3 o SavadHdr Ueh ¥ | M I &S & foly I dd ¢db B U B G WM a1 ) Fe@get 2|

> 38 fEd Sl smavaed T8 > faRive feomee iR fmior @ saeaed &

> PH HaeH ard > OS] 3R UNS dw@l § BH Bl

> @t ey > yarE 3R M & f o & SwER Sk Sfd e

> BOD R 3N # S HHI P ATIRIGAT BN B

> T F GH IAEH; ME ReR B 2 > g4 3R Mfie STAR & SMUR W EREH &I Wik
> HeIH &9 B gl (AT I S A ?) > AR fhee Al $I ECH SR A G JRed ©
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3.4.5 <y

Ife JURE Serel T JREE w0 | FueH &l a1 S Fhar A1 W W I0Gh w0 A G ST LN AT S e,
T I o TRl W o T W AT | WA S RGBT GO G © (o Scaral bl U AfHAT F @ A of 9w
S & | JE avad WA 9@ Uged @ fory Icural Bl fafte NIl 9§ RIMIARG SR @1 aawadal 8 @l g,
Al T a7 SR T AE@YYT SR R W HERY IR (31SE-) BEIHd SR B 47 ¥ |

Conventional Separate Simplified Human powered Motorised
sewers sewers sewers Emptying & transport  Emptying & transport
» ¢ ///; g
Small bore Vacuum Pumping Transfer
sewers sewers stations stations

o 15: W@ @ fory |IWoT yumedt (|id: SSWM ot dfaa)

Sfe FT Fefet /gonel g @ o T ok Hifs Aeds FEER €

> U @ SUE,
> HiH @ Refy,

> e ®R 3R gy |

A. W9 9IRth gRT @lell &Rl
AMG—9h §RT Wiell B AR IRIET & foIq STelT—aferT Ridl BT FANT axd & orH Al I IR Weed] 4 J&H
& @ forg M iR S verl @ AgId WU W (@1 W) @el wxd §1 g, dfecal AR ol @l Are-—wafod w5 A
Grell TR # 39 &1 Wbt 3 W o=l U6 &1 WA far S dar g

> qifecdl 3R Baredl BT STANT F gY, AT
> TP g, e o fory R WU 9 fSursd #gae wU 9 geed U0 &1 ST R (ST B oY, TR, WK,

MDHP IT MAPET)|

BB WA AbID] Bl Bad A ®Y W Tell [HAT 1 Febell 8, SRV B oY, BRI el AT Ficliewvl areeH |
T dHAD I U HIES & A1 @lell a1 9 Ay @i wrEl oM ® SR S dRm a1 U (SR WM SiTee ],
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Ugd, GRET A ARG & BRI, Y GWlell Gl Bl Aheil GHd T8I 2 |

£e U0 F1 TR G &S O, AU e F WA B @ oIy A o FHar 21 T A oNel SR @il v
e JRee TR AT T | M B 99 He, R A o uRne a1 fN BT B, SUGRY BT @R R GHAT 8, AR
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I AEEIG AR FT 8 FHl & | Heidl ©U | Faferd e 40 U &3 & oIy SW & § oief ad d9gd oo
W@l TE PR qhd AT UG Tel Gl @, IT 9181 IRH §d GRT Wil AT 98 He M 3 |

T8 TR A1 R Ol Ao TS UY 3UeTha Y AR § iR d ugd, gRen A1 i, ik e @rell a7 @ o
TGS F9d el B @ 9oie § B ARG aTel, W R ¥ | TS 81 UT S e U9 @ ke 399 8 Rigld | am
A 2 LY B e R g /3F # Sren S & Safd ared dag W Ed 8] N 8 Faad ged B gadm! ol
2 SR diFar 8, e SR @ 99 B & 3R R fded il & A | fdee g 8 M @l aRa, 7 v T A vaha
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|

o3 16: A1a Ak §IRT @lefl &A1 iR gefls (@ feeell ETALL, 2014)
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> WY AR &R o IS ax @ fory e > B 8 Fahdr & s wwifad ares SiRked et
> WY S Y Sude A @ Rl AR g gu &1 adl & 3R W T UaT & Wl 8
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AT » g ¥ BT UIgY D Aq6G B Al &
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RREIIE
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B. Hicx Arferd wU | Well S/ 3R garre

AreEerd @ell ST 3R gols Agd e AR A B Alell B AR golls I & (oY T Aldgpd 40 4 Fafoord
e 3R TH WERU <F B WRd FRAT §1 UU B HAerd HR1 3R A B FAH & foly A Bl AIRIGAT B ©,
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fer 17: Arex aferd @relt @ 3R uRags @1 Aroag s (EAWAG,2005)

[YEY 3R WESRVT HIENF] & SMER W, & ST 641 8 Tl © (b 39 A 4 U0 8l b1 o debar | 39 Reafai 4,
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N o infet

y \ outlet

fo 18: RIMMRY ®IH &1 JoFEg Ye3¥ (H1d: EAWAG, 2005)
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3.4.6 Jg-515d STAR
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STAR Jonferdt & Weffd dRar € O W W OSWON @ 9 arell yonferal & fwdd, o g € ik R afte
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> RIM 3R = FAEFl @ Sueterd (enfiat a1 fadme)
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3 19: 35y dsidd SUAR & forg Uil (dd: SSWM Tedia)
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Fr STealiawTgs) Fdad 8| 980 gogel bl N AF 9 31 Ferar & o Me B faK € | e arell SN @
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fo 20: UASB & JIoHeg 3G
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> &H 71T Sae (@R, 39 HR, fee wu ¥ e ¢; Sf ergifers aRRefdal & 910 vemT gRad &
TCM @I JMTLIHA 2) (@0 yarE, 3R @i o) wgferd g 1Y)
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B. ufhy e SR
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compressed air clarifier

inlet . . . l outlet

‘ ’ »

recirculation | 1 extracted sludge

fom 21: Afhg Mg STEAR 1 AHEE NG (Wd: EAWAG,2005)

by T AT & STET—felT =T 1 I8 GARad a7 & forv RIS fdar o wbar & & v are o 4 o
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fera 22: Reama fbeex @1 Aogg N (s fecell ET AL. 2014)
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femr 23: WSP @ dolag 3R (d1d EAWAG, 2005)
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oxygen supply through aerators

indet " " 2 outiet
) e—

liner

o3 24: @ifod AT BT ASHRE ARG (W EAWAG, 2005)
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ferar 25: &iftt ffT eyl &1 AoHees @ (WId: EAWAG, 2005)
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forat 26: FefaeR MG STEYW @1 AoEg s (W EAWAG, 2005)

57



IR—IR (U@ &7 # 4 § 10 IR) MM B NI, fheey FIQ iR SRATT B & TRON F iR, TR, TG AR @G
Rerferll & faf=T =Rl & ST 8| T TR0 & SR, I qd & ARAE W IURME 9 FIRa g 7 | fheey Wfsan
3 BT, Ud MM de o W Siar] Herd 3% 9ad © 3R I & folt 3R & forg U fheey & &0 § a1 9%
qhd & | MY WG A G € SR aRaf Bl e, WSl TSl Bl BRI R DY AgART & Sl &, S fb fheex
AfEar # @ 7| IR ST B AT B TF BT AT WIFART BRAT 8 A arIdRy Sffar] &7 F1 g wW
qe AR PG U1 P TH IR TS |

BIeAlfeh, IR @1 wrRIfie e fheek # URITRIAT $ GA1C @ 3R Gedoidl & fog e Jae &Rl &1 T 9
SO SR ERT U O 3R HRG Al al @i 3k @ o Smar 8| QRe o1 & 419 Siat @ SFre
RO H AR, T Ied IR U B | SHaRR yare # mef SHanR ware P steft S9 went @ fow we
381 ITAR & e I mfis STaR (G, Afed <) & Afdd d Ua Soa U JaTe 9T SR a1ed @ |

i3d TRIG Tl & RO, I§ Tbrildr Gavd IUYh © ofel HRIEr REREd I, FRAR fasiell 31 sy ok WRR ured
Suerer ¥ | s He{arR yare AT e Al Mg v # \em € gafore 3 9o S g daTel 3URe o
@ T D AT H TH SUGH dbrii @ Wabd! & | SHARR yare (T s T dem @ fofy wewt Iugw 8, afed
B 33 3R BH Afdd TR @1 ol BT e B & fory fSome fbar o W €| gl $H & wahdl & 3R Byl
9 TH 2 |

» BOD fdifdd 31 3R ol § Sea Bl > R feumga ok i, femer, gria gomelt &
> IS IR IR & BRI TS B Bl MaRIHAT B §

SRR > U &l Suwds yare M sy B ger e
> U oI Aae a1 Aol e @ Aee] o g TR YERE G AR &

Tl © > fIEd SOl &1 U6 Aad awd Ad & Ghar

> &S Iuwas yare MG sy | BH STEREA > 9 A W BH PR @ (oY Y@ B H A drell adl
> T S A A1 &f yars e Bl ger § oF T

TRTE BT AR BNl & > W AT R AT R S W e T8 8 e ©
> ®H URaTed anTd

3.4.7 SN 1 e
ST 3R /31 f9e™ 99 al o Wefid dear & O Iare a1 d gifRfled e a1 Suar warFl & vy ¥ g o
IeIY ST & | 39 Sfelidl, ScTal B ¢ IAGl & w6 H W YA IR BT T a1 ¢ | ey @R & forg o

®Y ¥ IUAIRT JdTex BT IUINT SAPT T AT SRR 2 |

39 fy=foRad et 9 fhar S \aar €

Pt~ G AAgD e BT Y F L FIUR & T #F SUIRT o 9 g | WS wereeR A A gae #§ guR R @
AR S @1 T HGURY & BT GO H g BRIl & | BICRIES & a8 Y qoR PN H SRS b Wy H WA o
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ST 8| TR IRG & wU H Y H Swd 7 H e R BRme 8§ O swdfe SRS o @ud B HH IR aad
gl

el i w el S dielf SR diei @ fore ve Wi @ U A T TeR @ e Wia & STAnT &R /A ot ek
O B 9e B foU TH dOH b gRT e diell AR SRt @ B @t @1 Feffd exar ¥ | drenet § wwel @
ST S FHAT & A G AT Tl W B § ol 9 daret 3R o Wil R Wie o) e € o U qwd I e A
I §| Aol fod gRT, JURIE 9d ¥ UIYe d@ (e o & SiR ofdd: @ud & fog @rer S 81 omd o & e
BT faaRor 4t v W |

O RO A7 FUCH: I8 % dje 9 B S WAl § | GO AW DT T WG B (oY o & $T e ¢ | srento, el
P T IR, TG FEA P O T 3 S8 A ABH T 3R SURIRG SURIE Tel BT qad 3Mfed uRepd e |
SHRITT v € |

e ¥ ol IATE: SUAR U & ITANT & AR TR O I ORol 3849 919 & ol TS BT AT fhar o el & |
A YT & AT W S~ aRANN WY TR U9 B WY H SR bl ol Ahdl @ AT dbfeqd Wy A It #
gRafdd & Fadr 8| @I e F TG e dqod A & HRYT A5l A ¢ ¥gT H S 69 & wU # Al gwaAre fha
ST FobaTT B |

3.5 Ywdl oI Rl

WAl AR Bl 9 ST & W § G T8 © el Jod YD IR0 H Sirel of Wl © | (e, Y I,
yonfertt SR WaTe BT fadrT BRI O Sl & YRS AN H T [ Bd & o & A &) 18 awdR A femmn w2

Sanitation Value Chain

CONTAINMENT > EMPTYING > TRANSPORT > TREATMENT > REUSE/DISPOSAL

fer 27: ¥aeoar 99 s@an (@d: BMGF, N, Y)
39 J9vEe W 9 doial, ARt R 9 @1 wesdl g s & wee # fafyd fown g, 3w sfEen ¥ fofe €
G — ol M JR 1 Arerd I S Gl Hefgeh e Sl b AR WART B & fo1¢ ST b Sirel &;
el BRAT — WD wY | HSRT IUSRVI | TS Bl SUIR G H of S,
IRaET — ARIRG HU | R a5 | STaR T 4 e BT IR BT,
QPR = T G FaATS T M1 S GRIAT ®0 3 Fgd febar S b 3R el w4 9, Y2 ITAN fbar o o,
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UA: SWIF- $Y, S, e & foly TIor A1 SSHOG ARl IUAel a1 &R T8 4 Hed I HRAl

wWoBd o S i aaial & SHa ST @l § i &3 R aHfeRl & oR 3 tEEH aR & for
SUIRT fafy U R & ! STavaddl & adl @ | ISRV @ fol, 'SHaal 3R HEROT gl axvT # Wienfie fmir
faRIvsar & e YRR B SaeISdr 8RN, WEfe 'STOR' WU H Uh dole @ (ol od AR TRRGROT fO9edr &

T gAfeRT &1 avadhar g |

3.6 3 &I UG
A. WSSCC/Eawag (2005); eRe-—afed TafaRer w@esdl, Ted TaiaR awodl § o figid & on]
R, TRy o atell @ forg sremll feenfce, o omgfd oik wwwar wEanHe uRve (WSSCC) iR Rew

BeRd SEICIC PR TIIRRTHCS A1ed Ue caarall (EAWAG), SUdss, Racoree URL

B. &a omyfd aik w@eedr & foflt WHO/UNICEF & Wg (PRI @RisA (2005); Siad & fog ot V|1 &,

fawg wamen W6 iR g, fomar URL
C. 3PRIRE/SEl (2006); T3 I A Gl Tdd WHBA & (ol T6 Hed, SHRRA PRIshd IR idem

TITaROT TR, ¥Cihed, Wi
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http://www.susana.org/images/documents/07-cap-dev/c-training-uni-courses/available-training-courses/sandec-tool/04_sanitation/literature/WSSCC-EAWAG_2005_HCES_Guideline_free.pdf
http://www.susana.org/images/documents/07-cap-dev/c-training-uni-courses/available-training-courses/sandec-tool/04_sanitation/literature/WHO-UNICEF_2005_water-for-life_free.pdf

4 EEdl yumierdl a1 feaig

4.1 T
o <Trdl Wenfifeal & fSSe SR T @ yIfdd &= aTel Uga HRBI Dl FHSHI |

o f@wigpd RweA & BIIQ IR BT BT o | SR G |
o R AN, e Weadl FHMMI & VMG A & rd &1 Tgd™ &I WRokd GasHI |
® UG W& P Weodl Il $I Y6 (AR $R & (oY Fal GeapIor Pl FHer |

4.2 3J4[®
60 e

4.3 9

I, <aosar yonferat & @ e 9fiet BT aiRe?
wEdT IRAIGHRT B Ao R fharaas dEiel & IO aeedl TRl @ SIS JMaTIGARl W SEIRT &
MY | Ig aeodT Tonferdt B ReRar # JUR B | T2adl Jonferdl BT IR AT O 6ol € I 9 A XaReT BV ¥l
XA § SR 99T 4 €, WITRY & RO A7 WARN MR B HH H AREH &l < 8, AR aael R W WY |
SUgh, A wU W AGER IR I WU W WEH € — 39S AAE, I T B Gl ) I BRAT vl ¢ |

Il. & W= FRIH 3R Jeed & 99 ofdR Y xd o7
e A Y STIRT B AT BT SR 8, FoH TR iferasll ofR FHeral & i ok §iiie ardreRy & o
TEQell @ @I B S JE T | AR § Fatd AR el e § e i ST, uRaEd, dmE, gell oE 3R

ARG, WS 3R A W, 3R gaterer ik fRrd Sl a1 wReor wita # (geh ik ek, 2008a, ys 75)

TR YA IR D WIR S FAd PN e B A G & g ardafie danit R wafarer @ g i,
e 3R §Y @ @ forg wefad e @ ity dewAt @ ger ok ar e @ fRa afofif 2 srer wed
de IR IR W fded § ST 891 &, R RS FAell & e WrEeR) § M aR dlel StRar! I WER!
ZRT ¥ AR W G iRyt afafhar & % # oRaiva far o w2

e A S e w9 W AT € SR S @ A a9 2, R el weee S e uRads @l weed aiR
e AR 2, 370 e W @ g Rigid | (el 3k o=, 2008a, 7 75)

M. 3 "gIRE" &1 o9 aRIfia &¥r?
"R, 3= 9Tl G eI, AER, IR AR TG € | I8 ), AR A € AR BT & AR Bl qgrl oe 8"
(UNDP, 1997, T 3)

"YU BT A e A H 9 T S G SiR wfafRa g, o A el @ uRaifia a ok drer we |
WM WHR & A1 61 Jaeae), sl R TReRiar wfia 2 " (feg §, 2000, g 10)

"R IR YN BT ARG FHNGI b A1 WIEER H B BRA dlell TSR XHIY WRGRT gRT I8N G R Uh
FHTel R FAE AR & wu ¥ g far ST \ear 81" UNCHS (1999)
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IV. g= fRieE gfiesrr @ 87
HET AR = (2001) gR afdf < Hisal § W TP @ fory xia H UG MY R e gieemn @1 ffde

feaT ST W 8% JrerT Afed, A AR ATyl @ e Rigial ofik AFfed PRars Aed W MRT a6 Afed |
o Jfd-IRa gfedrr AIHReTEl WIS, AN & FIER B (Y AR ARY P THEAAN Sl AT A BT TA
T R |
® TR GREHIU: HeTT—3rer IRVl # ARG MAABAIA BT gaei @ ot IR &1 'oged g W R aoR
Hfsharg |
o UMD FRAE A WRBH qY, T8l T8 & becl Bl AYfed w A T a1 S 2 |
V. U Wodl Yol & fSes oxd 993 {6 da-ia! iR Gifdd e & snasaadr 27

WM, HeRU AR SWER TEHd), I & 9 § TEayrl AFGE g, AR T @ ST I W AT §9G o Il
W Thd & gI Bl JTad BR Fod! & |

4.4 @4 % foIg Arca

4.4.1 OB D FARAT AT
AU Fo G WY ¥ A (O oM @ IR H 7 iR 9 "™ & foly e B ATl faded & d/ e w7 9

Teham 3R R Sa B Bl RIE SR S wY H URMING fohar o Faal & (fac|, 1974) |

Planning model

Market model

Collective action

model

Overriding Bureaucratic Market processes Community action
principle organisation
Decision- Administrators, Individuals, households, Leaders and members
makers engineers, public vendors, enterprises of grass-root

officials organisations
Criteria for Policy and conformity Efficiency, maximisation Interests of members
decisions to a plan of profit or utility and visions of leader
Guides for Targets, regulations and  Price signals, Agreements and
behaviour technical standards incorporating taxes and accepted goals

subsidies

Sanctions Government authority Financial loss Social pressure

backed by coercion
Mode of Top-down Individualistic Bottom-up
operation

fer 28: @ AT 31erT Ao Hiedl B o (e 3ik 31, 2001)
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feer o ol #, Remeia ot o 789 FErd B TR sl WAy Je| SR @ forg Jd) o fasii @ TE
& | g, $1 O BT ol § Frraa, fadreia <ol § e dael 96 Ugd 9 3R g9 7 8 ard Al @
419 e IR BT FEC B DI il NP © | TR o, RoTe AR Farer, WY & S vERard o 3 8
fo5 SHTE B GRETY [IHS FU | TRE T | TR W@l AR} W i R FRIFT a7 At e S 8
3R ST Teed] ITANEA! aRdd H e ¢ IR THeT YA PR H WeM §, 9901 el 39 & |

4.4.2 OMIGS W gl
OIIE ASH Th THigd, @AME RPN & Sl 7 dad da el IR e Tegell W dfed W el iR
qrdute Arfier @ gArfaal | f 9 T 2|

Sfeam & foy adr 7afid wrfos fase & ame Rived favewe 2| worifie e o e dom & o
IRaw 3o # R IPe AR W e | gHl TS AR e | A & - 9% e aden &R
STRER), 9 ReR iR e Sifed T8l 2

T WS I B Arblierdhdl 3R UM 3R Weadl &7 H §8 Ghadiel & Igid 1 FT 3 AeN W@eedl Gl
BT HAT A @ (oY T eI [foRig 71 & fog g s e eRima (UNDP) — favg §% o ok weesdl
PRIFH BT IR 2T & |

1990 & Y& ¥ & 9 AR WA FRHA R Acdlied IOMITS Wegdl Siedi &1 Aded aare iR el 8 &
e g R # weedr 87 # 7Y Fgal iR TarER a1 e e o w9 | 98 RuRe -ere, smyfd-afera wa
& W TS B Ugell Ao UghT ol | $9 g el H WA €

o TNl fAded @ te e @Ae wWT |

o FHIT Ml & foly YA & &l ITHRIST Il 96T & N H Uga IR fagemo |

o e e B AT AEHTH Have BN R B folg Hal TRl & el & a0 |

o W AN H T @ JFaeioT Aied Jifd fiver o7 iR HReImT e |

o WK IR Y BRI & Tl WRI & SRR AR [CHSH HRIGA I AN SR Bl JFFA 7 B o1Q &l
ferafor gged |

4.4.3 XHIAS ST & S
ST BT IO ST 9 a_vl § P Al @

TROT 12 &9 9 el 87 — Jad Rafornt & forv IefET @

HER @1 AT A B Reifer @ ggEe uRAeTT @ forv aRRerfaal @1 geaied ol ¢ | SaRd by o e faval o
AiMifere AT, ArTRT—anie e, FReiad Jired, Jomel! faxuer, S efd, Mphie qafaRvig qRReRE! a1 aae
gl SfET el B Wabd © | SRIAd ¥aesdT SOMel Bl 9 Hewayul qatell 9 URHING $R Bl SMavaddl o: JoTel! del
% AR A Bl 87 T I8 W B T IR T B 37 BT ST IRl 87 Ugel FeH el wU | Al B 2

o IS ST Bl GUT 3R Tl TR STHEIDT BT Mol B |
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o WM yonferat # Womell 3R UMY 3R UING WATE B AN FRAT| 3FR a0 RIfd & 8 SR ey faveryor
@ forg vo 91 omelt @t SRewd 8 @ BIS) yonfordl # @i fomam o e # |

oUW & §U ST GRT AT B g ARAfdd G, TARISH & ol DR P Ggd HRAl

TR 2: & Bl O AlEd of — Seedl Bl UEdH Bl
TARIRI SR ITd BRI B UAH HRA S <, AE B [ WA & Al AR FW Bl FuiRd F @ sawgendr gri
gl
o T H U B wraeE o o A, U WU Wl el @ Sl Bl Wi e A1ty |
o fHIRT v wieRyr &1 gfe & wWdrd &1 =M | SR AR SYIRG uldre S | ot el o
fgeran S &, @ g AR BRWS BN FRREN S S ARG | WA B IR H, ITARG AURE Il BT G
T BT ! TIRRIfIE Hawsl 7 991Y @ @ folg MIHfad STet Jomel H a1ae @1 o 91y |
o  \ad WONfeRdt B UEAM B AR | VAT HRel WA, elTel SR TEREIT AN BT Hed fad1 e A1fey, it
g4 AT Bl JUerdl GRI T8 fbal T & |

RO 3: BH TSI A GBI b UgH? — I Bl IRP ge

T T PR B 916, XM BT AN PR DI UGl D UM @AY | 59 kAT 1 o @&y ULB W drel & faA
Tl Al § GIR BT S AR |

A @ Rerfa # fel ff R o SRR a1 & forg AeM odiel 3R sgaeria B =ty | Al smawaddn €,
al JoIell # B aTel [ & SfJAR Aol bl FNEd A1 far ST =mev |

PIS qIY AT A UGl Tl © | Aol Hied I GHIET A Ul Foidl © fb ool M6y & Y Big Udd ghedi
TR B G UEQI BT X el Y [T, Wel B 98 Aler], IR, WM AT S Tgdl W ARG B | FaIA AT el
7 [ "He9 orT Aisd dF A ", dfed RN, TR-IE Udll AR RIFIT USel &1 FaH SWIN $A & foly
RO # T T 8 TodeT S BRAl ¢ |

4.4.4 AT YOTCH & feoTTg

Ueh el JOTTell Pl Sed I JJURTE TGl FT JEe HRAT BIT & | SRS Sedrel Bl Yo I 3fd qo ded ferar
ST MY | Febeitad], TS, SMME IR FHEA TSl & MR W It WUTferdl AR Tl S U821 811 | Fad
- fIRIE Jurell faded I Ud Hd—c—dd SR W AT ST aTey |

ST Badt IR Sawyasl, A 3R 3AEdl & AHR W TG SWGh Il AR THIDI & qRAAD a9 R Digd
2| 5% e, HET IR T F SWINT R TSl Il B e fom ST A1fivy |

UE FOTTCl Al o1 Udh He 8, R & i ScTal o JRRGR IRal & o9 a9 & 9 MRR # fuer 78 9 | g
w@l H, gl JURe SRl & "Yw W T aF" FEWRY W AR B ARy | I, IS Aer—ofe SUaR Honferyi
qRUT @1 TS &, S W e § &3 ddbrile A ©, T8 TP G JOell &1 g4 & (g SieT ol Wabell ¢ |
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gTdife Ren refe (a1 ufsael 3k SRl & W) gFwiRd & Suder wR v el § 9 wde 03 3k w6dRT dael o
3t A g S AIRY | T Hed-fRie € ofR W wiiRw, Wepfa ok el gw fown S Ay | R sl et
@ qrave, sifom Fofa om & veel fafre Refa &1 va s e smavad &1 (feel 2008) |

fereft vera—fafire Jome @1 gd W9a SaRad RO

o I IR A I T RAURS SURH HRAT AR &, & YHR Bl Tga d (ISR el )

RAHR® FaTferd BRT 3R TERWIT HRAT AR 8 |
o TEIMI TS UAS T ¥ UG Ulshar & forv e e @ forv fafdre daial @1 age oY |
o <t WAl & AT, amfdie ok FERM TEgel @ MR W & JOTel &I 999 & |

TS 3MEE JOTell 1 91 SufRiTee SeTel ol Jaee &_am =1fey, o (i ardreRer # S e & | Sugw womel

UEIM B B 10, I SRasell, AN SR TSl T el fbar ST 2 |

TEfl AR SR THaCR FE Weedl $ U@ A S 1 &, olfdd I8 IWAG g WU 9 A 9 4 69g
gonferti iR ol & | 7| feel (2008) ERT Wabferd WY # o e fowga ik wwy gfearr 1 avie foar

2| AR THD! B AT Uh G IS AR & folg AR AR S—Toll (2006) < |

Collection (Semi-)
and Storage/ Centralised Use and/or
User Interface Treatment Conveyance Treatment Disposal
----- y ‘ ~
— x ‘ < "".t n \;‘( i |
s A3
* Single Pit * Human-Powered  » Anaerobic of
* Single VIP Emptying and Batfied Reactor Urine
- Transport * Anaerobic Filter  + Application of
Vaults * Motorized * Trickling Filter Dehydr. Faeces
Emptying + Compost
* Septic Tank and Transpon Waste
. : Stabilisation + Imigation
Composting * Simpiified Sewers  Pands :
o » Smali-Bore Sewer vated Sludge 2 . e
i AnwobicR“m * Conventional ; m(:mm“ X o
o Gravity Sewer .wm * Leach Fleid
* Anaerobic Filter « Land Application
- * Jerry Can/Tank + Co-composting
olc o * Surface Disposal
eto.

4.4.5 I qomel

o 29: wWead & &I JEWRY JuTel (FIa% fecd, 2008)

P R R 2, 39 $E Ul § Seied A & o mardl aret 8§ Aherdde o fhar T § $R g g9 &l
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# oo Refddl § QuR & fou #ecqyl A fear €1 grefife, feommeie <o 4 el & ded # a3k e
It o @ foy S@! Tl STaHdT & BRY 39 Hied &I SWthal W Hald SR ST ARy |

399 g oMl & oFdmE], Balgd JURMT Fae HoTell A Ad iR e Julte & fou e dan fded fig o
STER JUIel! & foly U URae @avel § ST B el © | URIed A & U ¥ 9gqed U & Ul &1 ITAN v,
IE FIRAT UM AR UIYF Tedl B g9ial § S SFFAT A ¥ SUEIRG 3R [T% SWIN R W WA £ | TP daldd

HURIE Tel Yage Jomell SMURTE S J7% SUANT & 3@aER] & $¥ Iedl ¢ 3R Wl fawern & Refd o @ 3R
TR BT SIREH erel €| (EAWAG 2007)

3T H, WRAT A/ Sisd yonferdl &1 @9elA ol & @i 7 Aagiad STaR s@al @f o § A 3R J6ed @
forg o & | Ife TRUIfeT JeI Jomell Saigd © dl I8 faward ofiffie w9 T4 © | Eelifd, 3Hd § UAT Fordl ©
fe5 dtga womferdt @1 R wU A W-wEd &3 3R a3 sFraRe Rl 9@ uga wve o (Wiedw ek TR
2003) | DI JTAR FOITell AR W 3A0d Wieed Bhil ¢ 3R $0 oY URIER 3R a1l Geled o1 A1aeddal el ¢ |
DG Uferdl & WaTe SR YEREd B WIMY WHR gRT faquiivd f&ar 9 =ikt o sreR fFafia d@red o
TR & forg et a1 aifeg® Bl 7 |

fadsiaa JURME STl Faue gfed :

P! 3997 qerdl & (Wfees 3R TR 2003 |
yaferd URReITl & FHEM B SART B S SFH < dlel qbrild! [ddbedl Sl TS ST ¢ |

HURIE URTET & fog dToT Uil &1 AGTIHAIA Bl G S ¢ |

JoTell ferdT & S SIRaW BT &4 el € |

AT R IR IRME el (IR, @idhdicy, THATeR) & YIadRol &1 SFAfT <al 2 |
I SR O ITAN & R Bf 9GNT 2 |

T QI St yoTel # gfegefier fawr ok fder @ orAfe <ar 7|

QAP (1994) T IFIER, faprEia <ol § TSGR S AhAT B FMERY A AR fIRant & fory et At
TR gRT 991 3iR TR 6 T ddigd RRed W IR SR T, SR ¢ |

faspeige T giea &1 Hriem

ARG TR W, AR & WA A1 A1 $ BH a9 & oMl R I od gl R FUeH aw, 3R &9 &9 g,
39 ScTe fdg & N9 g0 SUAR, J% 90T A1 G ST $_ & folv Ueb e FHY gheaio W SR faar T @
(sreTelig B3Ik AR 2003) | I W & [F T [Adbsigd AURME Tl Hde SR qeerk TR A Weadl S Tl 3l
ITP 9T & P9 GG [dg W B PR @ (o0 IUYH ¢ | [Aabfsd yonferdi g8 FHIfd am JeH B ¢ |

I8l T & Sl M e edied sfean o WieR &xd & ST [Ae=igd Jonerdl @1 dro, fSemed, dria
3R HeTferd R @I &l B G &l ol &, o 9a UG Frarads 3 GAREd S § TR araaid 8 Gadl g |
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gDV BT eM@T < B oIy ITWE AT S B FH £ TP A © (b [daiewvr G GEE $ | w9 4
AT 1§ e SR fIBer &1 RO &1 Fabel © | Tl TRl IR 3 &Fa FHiv SuRli & fa1, U@ dalgd
AMRYE & TEq oG] AR &l &) TR BT Bacl 43 axamial R & ok frar o 2|

U SNUERE I ¢ & a1 O o faaiiga yonferit Rerd &1 w&d &, fad=igd Heed @1 U1 & @1 5
dfed iR favaaiy Y& @ G99 § | iy fAdbgiony & fov Wer, ol &3 R TRe 99 @& 49 aftie
GHd B AGLIHAT § | [AbaIda Iomell W WR W SUGE F9 3R P & I A 8T ARy, R gRare
3R TEREE B JARHAA W AN < B B B HRYT AT qdhrld 41 JaR A%t &l €|

4.5 3M & foly Uy
A. TIH I @™ (2003); e & TRl H G 3R wesd], e dedl $ oy I eriarg | E. P fdfcs,

[alaN

TS, (i ufaaes fafics, de).

B. 132, A. M. (1997); "rifde @eedl SiedIv &1 3iR: fadrmie aul 3 el wWeodl & Reral 4 guR”’,
UNDP- fizg §& wat 3iR asar s,

C. UNEP-IETC (2002); e el aik @hfarey waer & fory wafaeer afft o, U0 Sikie o
TR

D. feai ok s (00); Wrewar sonierdt ok Gt &1 e (R-fic) Rew devet Sxéieae A Taaed @igd TS

Sl (EAWAG), ST, Racoree
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http://www.bvsde.paho.org/bvsaas/fulltext/toward.pdf
http://www.gdrc.org/uem/usan/ecourse/documents/SourceBook.pdf
https://www.sswm.info/sites/default/files/reference_attachments/TILLEY%20et%20al%202014%20Compendium%20of%20Sanitation%20Systems%20and%20Technologies%202nd%20Revised%20Edition.pdf
https://www.sswm.info/sites/default/files/reference_attachments/TILLEY%20et%20al%202014%20Compendium%20of%20Sanitation%20Systems%20and%20Technologies%202nd%20Revised%20Edition.pdf
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5.4 ¥rge @ fory Aicd

5.4.1 Rovrs

"fRAIRE T AN, W A GRIH § 9 JRATad s%ae (31 A THREd A1 GhRIEd) § JHIad 8 Had 8, AT S g
@ RO BT JIaT aR T 2" (Aede 3R b iR 3 - 1998) | RRauR® & @fth a1 WeA, W ¥ fRw wem
T B iR TR Weedl @ RUfT 9§ Ie A1 e U W U B € — A7 yIfed aR wad 2| i @
anstl, merfie Raura ok fidue Roura! & d= e foar o &1 wewnfiar de @ foy wefa fRqura! @
WATIERT B JMARIHA © | SHH Frau-e |1 IR el 1 U8aM G AR Jrorag Uegall W @MTd Fedd a1 fid
g1 8 TIPN AR I @1 U HA F SWE IR b AR H A 2 A Rt & fo ameie, gud ok e
T (BU—c 2008) @WoH B forg 2|

W %aeodl AR ST W6EE & oy RauRe! @ tgaH & forv ffeRad yei &1 SR <1 81

o TN/ WE /| WRIN B W TBF USd H B WA §7 SAD| YA (YD, UMD, Hede SUHRHI, AL
STHIHI, 3f) T &°?

o uif Al @ €?

o JRigd TE b W B WA 87 UEd & IR H T I 77

® UEA W IMIE B STel Al &7 e U JTE B WRh 27

UPIpd e SR @ JUAH & e, v MREd R et & iR 94 JE RauRel & |- aeie

ARSI & TgaH F=AT AT ¢ |

5.4.2 YR Bl FEH BRAT

P 3R HEZH AT dlel < H W@l JeM A o) Jfd 6 8| g <ul H, SeeiReer fdem el A sl & araee
feram TT %, oAl SioR @ arave WASH &3 # STl 1 & | SeTexvl & foft, 980 R gFRmel 3 &1 o ke dey
& forg argae T8 e mn © ok / 1 Rars T 8, 39 Yo, UE Al A T eI I oSl TRe W War o # fawd
@I e | 7 &3 H URURS SR I wW@eadl Hiag Haltd Sael & 93 (R JFRR A0HE) 41 T6 Iga- 4 We &y
W fawd @1 g1 Wwd & H Wi @ ol WHW M SH-oIR-FEM A Al <% o aeerrel, ifodl iR
arfere—onfde arRafdedsl @ Wi &1 Weed &7 § TR gig @ raved @ oy @AaERG TR @ FH g
wY W 3 JmRfATe], ARTT FHTdl AISIaT B fABRId &x @ foly Fem ATy &1 B & HRT ¢ |

U e ARV Bl SR—AAT RN & FYE S WY H <@ A FHal & Ol [ReR AR gl uRee (fded da, 2003
A IGfeN) A @ AT W UG Sed § | 3 Ierad, S, wRenTd, i o omiiw, e, deier sl
qrTfere Reforri e & St faRe Tfafafrll a1 dicafed a<al € iR el ol €| f6dl ff fawmr fawr &1 aweran
@ folU U@ |em aTTa]y] Hewdqyl ©; $90 (41, IR @M & foly A ST ol 811 g, o i %
TR G Dol BT h A R Hioer wafaRe B e aRA 2 iR R o & forg 5 arieH @1 whe @ @
FFAfd <1 @ fog 3R g7 uRadHl $I QRET G B oy B B B Ewdal £ 1 4 R S gRReft o
UEIM @R H HES I [Od] HaINd A1 ST afey R S URacHl B 9 H W 8 dlel ARy & dF @
forg Tl faam S =Tty |
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Ue e dTaRYl & BE YW O &,
o IHITae THA AR Sfdd T Al 3R Wl & IR H TR Gl o Wi,
o SN R TRUTMcIdT TR W ITFHh AFDI AR Pl B A HILA AR FRm® /4,
o RITTT IR Gl ST by T FIGRI-Bi5d RPN B WHR AR FHlT I &,
o Ig T AR FA ael I BRI SR e
o JftMTl TR & 3R WeR & ©
o UMV Hhoyd AR AT BT |
o fKi rqvemd S FRfET & fofv o Jem @ Qe uerm vl & den,

o IMIVG—ARGHG WP, FAq @Y @Y 3R o oy & RN Ml & v STl B gRom,
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QUR b1 ST A1RY | HIS[ET WAeReT S WYl 99 & (971, RIS ishan 4 qae] 3R areny Seqw sl | 92, F1 A1
el \e aIaRvl’ el BN — olfhd V9 B8 BRG @ ol Fd Bl andd A1 Glae J&H oY Had @ |

Government
Support
Socio-cultural Legal
Acceptance Framework
EINVINIVIS
Financial Institutional
Arrangements Arrangements
Skills and
Capacities

fom 30: |eW AITERY & BRG (A EAWAG, 2008)

5.4.3 TN 3R IGHID U8
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87 B 9N AN BRPT § AefoRad e 8
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g & e oxa €
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& forv va Rig ToFifcd ufldegd &, o b WWoR & Ieaaq wR IR &5 & el & oY yeee gr1 waiid € e
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5.4.4 ffg ugq
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O ANTG—a9ell GARad oAl JFRET e & S+ & F9F & IR IoRa & 491, [ AN agel s Sl
T G BT 3R 39 YR 37 % vl o Rerar g | @it & Ay guinrd famder & @3 § ofe 2

o N IT VN SIS IR uIc MMdc, SRV, U U 5 Al & b Aol & Hew ¥ A1 341 W8 &l I9™
HEIN

o TRUIfcrdT MY, ITTERVN dIf¥d O&M ARl BT W FR & (oY SATRIST AleqS! TaH HT,

o IR <X ¥ WhA MdSH! & folY Iuetel oferd M, (SR wafarer aReror MR, TR I9em [, @Y 3R 7w
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o {95l I URWRS ol & MR &,

o M NGO / CBO ¥ fdifly WReIM, O W—qeridl A R0 I Gei-mioc RICA & Argd 4 IR
EENIK

o [l &3 @ WHiEN, 3iid, Bic, 7e™ 3R g9 Mol &3 & IaNT I Yol [uIyer & aig & IR
BT, O AT YSIT F AT A SR $9D ARG B SId IR ol

o STINGARI gRT Yol fawurwr, Fapdl a1 fHell JoR # @MdR W sM iR |, &0 U § I TR K;
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TRV s qarsll 3 ReRal ame ®U 9 T O&M BT aifie @ R AR &=l 81 0&M & fardmer &
fore e @1 Fem oRR AT B 8, O&M AN M AR W el doic aded 9 WY i Tel 8Ril & | 3Tl
AN B Ga ST §RT Mg a1 ST 1Y | I8 A1 A1 SWIRTedIel §RT e ® 9 AGH-—IaH & SIRY &
HHd © (O URAR 30 dirErerdl ok R Afordl B W% a2, 310 TR B 3o WE g 9% ugEd € war
FRTTS P AR PR B foly Te Hee MY wnfid $Rd ) a1 HaT JRanl & ek ¥ o9 & AR 9, S|
P W W (F9T gob, <R, TR 7MW %) | ST g & a1 6 Swinedt $ smad! anmi a1 )1 39 3R
e YT PR H Fed B, RIS B TERAT § GAGAR FR1 AR |

5.5 7= U
A. doles favafdemed, Seia WME iR IRC (2006): T, T0dT IR WReT & foy WaT Waui &7 wei o
& foru gfeadror ok e @1 wHien | HTwics favafderer
B. @awwicd, J M., fieded, r. 3R WRCHed, R. (1999); Ra-dfsd Tafawyl wgal| Sandec/Eawag:

R hevd SWICC 3l THICH WEH TS Caaiall, SYaveih, Racorers.

C. T®e, AM. (1997): T& IoTHfrd w@egd gicar @ R: fAemeia <o # el w@eodr & Rerar § guR |
UNDP — fRg §& i1 3iR Yaesdl eRigH T dof d, aIRiTed, UNDP, 38 pp.

D. Eawag/Sandec (2005): TRe-dfad TR W], TE JA6RY wodl # dffrar Rigidl &1 s,
foig—Fmfae @ fory sRemrll feenfader | S, weedr 3Rk wWRey (WASH) 1. Wd Jmgfd 3R w@reear agaril

aRye, foaT, 46 pp.
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http://www.susana.org/images/documents/07-cap-dev/c-training-uni-courses/available-training-courses/sandec-tool/07_planning/literature/IRC_Landscape_2007.pdf
http://www.susana.org/images/documents/07-cap-dev/c-training-uni-courses/available-training-courses/sandec-tool/07_planning/literature/Kalbermatten_HCES_1999.pdf
http://www.susana.org/images/documents/07-cap-dev/c-training-uni-courses/available-training-courses/sandec-tool/07_planning/literature/Wright_strategic_sanitation_1997.pdf
http://www.susana.org/images/documents/07-cap-dev/c-training-uni-courses/available-training-courses/sandec-tool/07_planning/literature/Eawag_Sandec_HCES_2005.pdf

6 R T STER dhAdh
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S SR 5T |

o SUIR 4T IR JUell & SUIR & RO § WAt faffrT ueqail &l Fer (M ITeR, Areafie STER iR
TS ITER) |
o SR YUIEl # M Ie¥d, STAR 3R R S FHeIM & foly ST SR HOTTell Dl FHSIT |

6.2 afE
60 fime

6.3 &

SUYH AIRTE Tl SUER qhriter T &?

ST IR Jolelt BT e v & forg, aifod T STaR Sewl @l 21id & @ fofy ddeia &l Sirel Fewaqul &
(O & gd STER, MIfHe SUER IR Aeafis SUER & foy @8 @xr o) | fefoRed eRel W @R &R #eaqet
&

e SUER fHY T dTel ITGI &1 YHR AR Ao (Wiowr & fawrm wfa)
o Tif3T ArSTYe STE (T—ITAN AR / AT BRA U AaLIeHG)
o fdti Ham®EM

o Il B WM Iy

o WM &I Iy

o ST SR yoTel faerway

o fIGCll & TP FRER W $I Iucrerd

o T 3R & (RO 3R FareH & for)

o ydyd fagr

6.4 ¥Ed & folg ArcH
6.4.1 IR ITAR & ol i
HIaS @1 A/ @1 PRy

IR STER JoTe &1 feoes & # Haw @ A B MR 16 FeQqe ue 8 | I8 A O € 6 6 @ e
A H o Amufdd T | e ST @ forg emgfel @ g ureh @ A ok afe ol Wi enmufd (O %Y, aRad
afe) enfiet & | g T @ AW & IRM R &R WR § T a1 JHae mid 2| I8 A o 8 6 75-80% Wt
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ISt BT IoraRT

a9 TR T B g axad aw =T AUl 31 TEH W R SR #eayyt 2 | 9 @rar T € 5 evR ar
@ YT e B, A S WIS B BT B BN B

Per capita water Sewage Concen-
Item contribution supply Generation tration
(g/c/d) (L/ic/d) 80 % of (3) (mg/L)
(1) (2) 3) 4) ®)
BOD 27.0 135 108 250.0
COD 459 135 108 425.0
TSS 40.5 135 108 375.0
VSS 284 135 108 262.5
Total Nitrogen 54 135 108 50.0
Organic Nitrogen 1.4 135 108 12.5
Ammonia Nitrogen 3.5 135 108 32.5
Nitrate Nitrogen 0.5 135 108 5.0
Total Phosphorus 0.8 135 108 7.1
Ortho Phosphorous 0.5 135 108 5.0

lllustration BOD = 27 *1000 (mg) / 135 X 0.8 (litres) = 250 mg/L
o3 31: el a1 g @1 Ui # AR AUl @1 v

Pod A 31 AR g @ Mgl & wR QIR iy AR uguer e BT e pil € | 39 UBR, UGS Bl BRIl B A
B H WA A BT TR UH WG YD T € | o AUl BR$ T A @1 Rl & dgd dia] § Fuer R
aqee, dfies Sat | af¥ie wu 9§ feufed Wow, smerd @ Sied don e &) W @ faRwdrel &1 uar @ @
I ST WIT § [ U @ A U aR Hfeifed & Fave @ dal g8 a1 el 9 °9ef & qER R e M=
& folU qHY TAGRY BRAT| dod Adol qorae] FIRF offwal & R W, 135L / @9 / &7 url @1 omgfd & forg
fEome Seva @ fory Ffofed fafire wigard o o wad €|

JURE W SUAR Ufsharg

RN el ITAR Ufha &1 AR W frforRad § avffga foar orar 2,

©  INIRG 3H HfbaTY

© Sifde gerg A

*  RMRIM® 3P AT

* BRI gP1E AhaT
TRIRE Ifte ufFam: STER & W o TiRe afwal & ST & M S6E & Fared & &9 § O o 2 |
T 9§ e AR IkiRe wfthdl )R SMEIRT 81l 8, JaTexd: Ghi, s, TRlgee, Jfawres, wameier, 3R
e |

75



IR 58 AfA: SuER Al i # 6euE @1 g1 A1 HURY XA B SR A A TERHE gl |
[T ST &, 9% IR $H% AhAs © WU A W Gl & | Skl & fou, e, W IR, |, SR
Pl |
e $H1E A STER Rl R 4 wfds i gRT Ieuel @ SR Wl &, ST widd gerg Alhay FEd ¢ |
*  UE T U W IR I § A1 @ dlegen a1 faufed vy # qRifededd drdfe garet @ gem @ fog W
o ST 2 |
o O TR o ufEar ¥ SRS et @1 A F oRafia fen S & 9 agded ik SR dRar sl # o
[T &, foRT @raRerd ave g ST | 2 |

o fd% ITER $T STIRT JURME Wl ¥ e 3 geH AR BRORY IR BB g & o fhar S 2
HURIE TTel STAR el

foftre smfire Wia STaR e # FfaRed wwor e 2,

HG AT BT
Bl
(BOD, COD, N & P)

6.4.2 wIfe ITAR
A. BF

T T Seed X Joell A7 SUAR W5 § Y9 el W HIC S Tare O WiRed, HUST 3R 37 AR B UG 2 | o o
T8 PN T ARG W B 91 2| W Ve & SR W, Horal & 41 o1 g IR W 15 ¥ 40 FEl ¥ W6 @ ET ¥ 9%
feaT S epa & A1 A w9 F NG B S Fhel 2 | W], P AR 31 8CH IR, TR, TP BIc foormed & forg orgafa
T 2| TP H AR dor, B, T a1 AR e A fofad @i Bkl § SR o Rl N STaR @1 81 |ad @, ETeliih o
AR W J MABR I JAGR IR H IR BT & | T8 AGRA D1 TN ¢ & B & 09 IHHD -0 Bl TRy, 39D a8 A
3R 6 W W BM W J&M B e |
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screer

o 33: WHI BT ATEg NG

B. fiic 9=R
T4 i SUEAR TPl BT YT P IURART GRT AT A &R0 Uge & e dwR (@1 T ) Faled ke 9
HPEH ¥ P B © | AN WA FBR & e =R & A yare, aifod, a1 aded wrR | 3 W) feae N e
P BT AR FFIA 8, Tl e PP GV T G H & ¢ |

inlet

form 34: firc IR BT AoTEg ARG

C. W e
qreife fifce I e dael 9§ G BOD & 30 9 40% iR Feifad o garif & 50 9 70% &I &< < ¢ | 3ika
aTE R 1 /A B AT G ARgH W WarE 90 W 150 e @1 A H prae @ ol & wr f$oeT & oy Sud
S 21 98 AR 9 9 w0 W 04 Rl § o TR & Pife T9USs SN 31 gCH @ forg S B | e
HGAE <P TNPR AT AR T 8 F6hd @, Wl A9 Y& A9H JaT8 &1 STAN o §1Y W & IR Fared Jarg
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@ Rafy & forg it axd &1 St @ w@ <& MR o W ¥ fuiRa 2 2| MeaeR $F &1 @ 3 ¥ 60 Hiew
(AR W SIfEaH 45 #ieR) T@ &1 WA & IR T AE T F WG Y T SF G Al H W B I G arel
BT B AP TG B FJAR AT BT 2 | 90 X olaTg dTel AAABR < HT ITAN BT T &, elfeht
AR W 40 Hex ¥ AMG BT a1 I U¥ig el T e |

 Influent port Effluent welir

/Baﬂle N - = \

.i‘/.l f = f e ’]

7
7

—

“Scrapper
—
Influent —> Sludge withdrawal

for 35: wafie e @1 AoHeg NG

T % By T CF B MRS A TG B IAN BH, W BH W BA 215 A B AIMTY | A H IID 0h DI
3T TTERTE T 35 HIeR B | SF BT Ol MR 0 B o0 oAl 6 T 16% (8 T 12% M) IR JAAIR Sl &
forg 2 & 8% @ AT YW T ST ¥ |

D. ufes ¢a
Th Ufcd b P, BER TN, PVC I WiRked ¥ &1 Uo fHfdae &e1 &, e w1egw 9 mofie SR & forn
Tidhdlex 3R YR 984 2 | e 3R TRISS Uiha o/ 3R defe gl of &7 axdl 8, dfdd SUaR $acl Heg8
gl

e 3CCess covers —1

inlet inlet-T

A s A e A S S P R e oo =

................

foa 36: Afied <& o1 AEG ARG (A% fool 3R 377 2014)
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I H, U Hfed b (ARIRG SUaR) # JaReId e & TIRING arad (Sifdd
SUAR) gRT ReR fom e & | fafed ok wwics uered <o @ e a1 ow

ITIRT PXS BIS ol ¢ |

T 3R RIS ®R; B aTer iR @iddicy & forg mrrfie Swar ffaRad
SUAR & MR W, 3iENfIs Uit I & fory dficsd <o @1 W SwanT fevar o
AT 8 | I oTel Cip] T 918 B TR dTet &1 B forg aFde e 7

BOD: 30 & 50%; TSS: 40 & 60%; E. #1ef: 1 it gargaf
HRT: o 1 foF

W B ITAIT IR S T &1 AGRT S MR W HA AN |

faRIvs feoiTeT &1 Sawadd Bl & ofdd 39 WHIY WU § SUGe AWl B e
IR T Tl &

Il B TG, I AR ME b WR B fov FRfid w9 9 S B o iRy R 1 9
5 99 # ME B @iet R O A St fhar o 9y (O e a1 gEw 3 H)|

qIex el B STawyed 2 |

w9 frafid w0 @ @l T8 e S 8, @ STER g O suite Wa 98 o 2
M AR T W AT & forg oresT Jfere 2 |

frator iR Heferd @A @ fory TRt

TaTE AR e B Y I SUR &1 ISl Bl & | ofaT IRMWS =RT |

2

E. 3R% <h

TEW ¢h (W TRIaRes-1 1 TRIER ¢ I del Ol &), 9l U ToiId Wied ¢ @I aRe B avdl 8, Uh Holdd iR
TG AeeR & O IRUSS O H 50 W 70% @I B, COD H 25 A 50% @I Bl IR <dl 8 SR GHIAd 38 dras
ReIeHRYT Bl SR Il & — RETg SR Wl @ HER W| Y8 TR fFH & JURE Wl & qd ITAR & fory Yep i
3R B Tl & | HelelT HHICHE &1 AP MAPR AT ARFAGR 2, R q—-aMdR &1 SR iR T R U6 wiic
BT 8, TRy Ol ueref UreM dWIcHe § @aRed Bl I €, Sdid 31 {9 B 9o IR FAReT Hishar § e STer |
R 2 |
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cleanout

sludge |

outlet
pipe

gas vents

3N BT UM & $U FFEHS § BT © | e ¥l & A¥ ¥ WefolT drTcHe
@ 9 el <6 § U8 O €, el 9 Y9I i ©

TRIH <P BT SR BIC TR §RT JaTeR 3R widaley & wafie TR & fog
foam e 2 |

25 W 50% TP COD BT BeIdT © | IToid gl 34 2 |

Aficd <& B dTa S o # i anr o ofs € |

faoive fooed @1 SMawgdhdr Bl € offhd 39 UMY U 9 Iyl ARl & e
TR S el © |

I & T, ST 3R e b WX B foly MR w9 o @ o aifev | &Y 1 9
5991 # TS BT @iel 3R Ae W st fbar 9 afey GOk @rg a1 g 98 ) |
X ™ B SMaHdT 2 |

foreawir & oR fagern & feomes fdar mn @ ok fafia w9 4 e g W B |
TRIG <P Y dre b R AR ¢ |

fafor ok werferd @ @ forg wRel

TdTg 3R TS BT 3T ff SR P JAaeThar Bl & |
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F. @l deer

TR RIS I & oY T eI STAR a0 ©; I8 Ja9ed gRI Awiss oM geM & foy feume fdar T & |
U ek B P e JURME Tel 8RT & A AR 7 $ BH PR JaATGH B GioeT Ha BT 8 |

Calracted Yudge

fra 38: TIRING / SRR WeeR &1 AIoHeg IRY (?Eﬂﬁ: feer 3l a1, 2014)

YeeR MATPR AT JRFAGR b & ol AR W 15-25 B & BIgSlold JGURY I9I $ fory feomgs fov o &1 o9
T D MaEdl & A FrfaRad wifde @Rl & oy BOD ®R 980 &9 78l 8T 1My |

TR WceR JRR MG AehelT IR & &Y H ST fbdl o € 3R s
CHl Bl TWE BRI B 8, AR bad 31 © [b aRRNE Y W & Sl 8 | Jukie
et 3R Sifaes SRt @ va argRed Ruaes U9 e S € o A 98 e

2 el 9% AR uree gy fabifed fopar ST ® SR arari ok SRa Ot |
qedlel febgm T 8 | e W ARaTell 3T & SR & =RV AT Riag @ oy g
SWINT Y 9 & fofg Wervr S& # 9= 2 |

B, TSN AN TR &R R [osipd ulre 9d ITaR Jorel & fofv ari
Heer e I €1 T wed AR I, I gl § AN B €, 59 a9 6
R Wl H T ifde uere 81 § SR g siffharHs 8 & |

80 ¥ 85 % BOD; amengd Sza 7] gerr; N 3k P @as ¥ W 89 §9 fodl
& foy HRT; @8 auf & faw SRT

HH TSl SR F¥ uRaTed ard

faoIve fooe @ SMawgdar 8 iR fHr B FIRMT @7 awdadr 2; Fared &
FHAIRET BT BB BT FHSH B foT URIETTT U R Bl AILAGT 8 | M 6
W SYAE TEA B I AT O qHA 2 |
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295U § e g 49 & a9 & folv o I wY § @ ST ARy |

Ifp ST B foIy TRl | favadT PR sl dRg ¥ Wared 3R Y@REmg fhar
Y |

Sl @ el W aEdar & 1 Wfs I5ua! I geHR AR 3R IRE
(@) 7 Fr |

fooIve foogT @1 SMaeTDhar §; AR JTRIHRN | Brefd AR SN AHH BT
R B @ Sazear 2 |

6.4.3 WIS ITAR

A. TIRIE dBa RuaeR
U6 ARG Shee Ruaes (ABR) U6 de dfied <o 7 R sraRal @ U sfaan el @ fiwa ded e oia
JaTE & folg AR &1 T © | Wy 9w (Me) ¥ 98 gY WS I G T e soid & B fidear 8 Hud
yaTe Sl § PEG gerRi B8R T 3R UrEd Y o S & | BOD @ 90% A% oW fhar o |edl &, o U9

IRURE Afed b & BeM W el wuTeT 98K B |

l j dCcCess COVers [

i I inlet-T
P ——]
e e i e
SCUMm

sedimentation
zone

\ vent

1111 E

..................

settler anaerobic baffled reactor (ABR)

foa 39: TIRING d%cs Rudex &7 Ao ARG (@IS fool iR 371 2014)

¢ T H FYARR JFRMD] 4 USel Y Ad gU AURIE Tel Bl AYRE Tl AR
frardy e @& 9 Fud B TR 9N iR FRS oIk fmfed o uert @ 93 gY
H 1 AGAIET BeT IR 2—5 HUI-TATE Hel |

TER (@R =ve)) WR; Wt COD/BOD U & Jd—eiid avel AT (I=a—2fh)
3TeNfiIe URMe S & fofv | IR TR DEWATS HUTTell H Tahigd; Iod Y—aidl
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70- 95% BOD:; 80% - 90% TSS; &4 ITad HH |
HRT: 1% 3 feq

_ qIferT AT A1G BT TG aTel &1 S oy 3Tt Tl & |

M IR R B AN, Whol $ A AR referaRen &1 Sucredl N AR oxd & |

faeryst fSoiTg @1 STawIehdT Bl § oifebs] X WU J SUTeT A & W AT
ST el 2 |

M & TG, I SR ME B R @ forv R wY 9§ Sitg @) S Ay e Bl
e R 3 W St v @) ORRd © (O @18 A1 B9 9% H) a1 9Iex (arer
B TN 2|

TIHNT & AP ST AR Fead q9HH, pH T MRS GRa-T & fov Sod
RIS Soll BT SMaeaHar T8 ¢ |

Torgd IR e arEl & AT arr o g far S aer 2

9T URMAE TROT

B. TR flheer
U CARIGS fheey siger 3 o a7 3fve (e $ell & 91 U fhavs d8 Sifds Ryaex 8| o & flheer & 7 4
IR et 9B 8, BV BE W ¢ IR P et wfhy aEm, S f$ fheey weEh @ wag 9 SRl e B, g

JEfed B B |

fo 40: TIRIR® ST HaTE fhees T AoMEg NG (@1: ool &k oy 2014)
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fhoey AfSA & A1 R Jus g™ W TIRIfed ura gRT faefed 3k IR—fger
I B BEIY O 2 |

T AR ARG WR; U6 Aicd ¢ I TS dhes Rugex # WRIfid ITER &
q1e fg<ia® STaR oo, yare & gl # Rara fear o d@ar & a1 s & oy g
ST BT ST |epdll &; S%d Y—oiel lfeidl a1 91¢ &1 GHIaT dTel Sedl & forg
I el 7

BOD: 50 ¥ 90%; TSS: 50 ¥ 80%; &l PifeT®d: 1 H 2 @NT IS HRT: T 1 fad

M AR W HH AN, R &) UG 3R aTuE TR 3R e g @ Mg
R R & 2|

faIyst fSSTe @1 SMaTIHT B & offeheT W BY 9 Syl THAT & T g0
ST FobaTl 2 |

S @I A & fort afiid S A deved (@Rfher oM & f39); e Auem
el | S T IR RN F QI el G T R Al s el S
MAIDT & |

favae T PR fHIvT aTeRense § &R YA WrIfid Wees §; 3 dR W e AlfeT
& foru aror ufeRY 2

i AT & folv uferielm BOD 3R TSS § S=a &wl

odT URM® TROT

C. T smeyfindt @fost ware)
T At Swde yate FfT e e 99 Tord ok X 9 0 g aRM R, S b e ol & amer ol ol R S
R & AT W AR W ¥ R St 975 2, fheex A GO @1 aTeR fheey v <l ® ok el el § emefed @
S § | fiheer #fean o geM & forg Ua fiieey, Ua RET W O W 9aIRa Fe @) 99 &, R a9fd & oy omR &
w0 F B el & | TR Jpfoud iR ARG JadRar aifderer wrefie et o smafed wvd €, Ty wst @ sifaiv @
B AT RIFIART SRl § T Wifdd JaRAT &3 T eI o) 9 3R et 7 efed & ¥ | i @ oe fheex @
URATRIGT BT 9% Y& # U Agaqel 4T e 2
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inlet pipe and gravel for effluent outlet
wastewater distribution (height variable)

wetland plants (macrophytes)

wet well and cover

. : outlet
liner rhizome network small gravel

o 41: &fow vare T ST &1 Ieeg NG (Waw ol Sk o 2014)

TE-IUAIRT ¥ I7 @idaie’ o oMY Y fheek 98 & AR | oIaR iR &fds w9
W 9B 7| U gereiatae et (e sk 7% & # S & R &
foTY SUYTH ATAIERY Y& @xd & | Braie gared 3R qwiss o el Wilde
CAIfeTds 3R TARIfeS Rerforlt # Rema ok geroiiafas i Tqees gRT ger Y 2
(ARe 3R SRR 2006) |

I8 Uhel UNARI T BIC TR & folt I A1 idhdier ol fgeige a1 qie SuaRr
Rqfee @ WU H W fbar S ¥ € | yare Reg @ forg v & SwnT far o
AHAT & 91 g @ Ul A et &A1 S 6 & (ANe 3R SRR 2006) |

BOD =80 % 90 %; 1SS =80 % 95 %; TN = 159 40 %; TP = 30 & 45
%; FC <23 3 dm; LAS > 90 %

e sl @1 go dTd 3R a9l @ drTd SR CW & forg aaward 9 &
AN W PR & | W9 SR TEREE AN 950 BH @ (AR 3R SRR 2006) |

TR S gRT FdTeld Ud YEREIG, SATGR (10T ARl R &Y 9 SUTeT g,
fiheex WeAgC Bl BISH] Uh THE 81 adhdl o | i # favws feomgs ot
IR B |

T TS &1 Getl BT, JAifod ITfd Bl g, Seic/ Sl el
TS

flhee” I8 T JFeREA §9 JUICll &1 T SR &, <fdh] ITAR JeIA HaAlvor 1 o |

Teiss AR faafed erfe gerl, Wve q@l 3R eHe] S FIAqdd s,
ST TR A SR PIg MR ot T2l © R Zafely ®Ig 79 e el; §IF & U

ST 3R FaC! I & (AR R SRR 2006) |
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IR I B JALIHAT; AR FURTE el Jd SUAIRT el (b2 8, 1 AR FI
GRT, I T ATl fheek AT ST SUde el 3R Hedl ©; feed, i
3R IR & forg faRivsTar onavad (ANe 3R SRR 2006)

D. ffic smevfiar (Seawr ware)

TP FHARR HaE (T ey e wics fhee 98 & Ol 91 T 9 @1 § | AURIE I U e GRS JUIel o
ST & §Y | W SIell W & | O 9RE @ el A1 9@ fheey Afgad & AW § SHaRR M @1 3R 95 §
el I8 UE S MR uey § vad A 9 2 | e SHaneR R AR ey & I @1 iR dad ware & An @
feem 781 &, afed wifdd Rerferlt €| IR—aR ey 31 Gua <o (T faT § 4 F 10 IR), fheex Wq@ ok oRiqa &
& faf1 R0, SR, TEgER, WIfdd 3R TARIAS ReftRll & 7™ & ST 8 | ele @R & SR, SRqe 9 & A 4
HURME St Al $l SR Rear 21 o) & 9¢ Jaar &, 399 g1 98l ¢ iR SAiRioH & fogqel Afsar & Areaw 9 vd
S T W B € | fheex AfAr 8 e & foy U fheey, U Mif¥Ed Wde o W deciRar Wer o) wed € 3R
gl @ oY SR & BY § PRl peal &1 WY W oS A § R TR B e, A ol B AR R &
Sl ® S 6 ey A # @ ¥ oy G & B SR B Td BIE AT RIMIAR el & dfh Wifie
JFIRAT &7 BT AAE TR TP AR BRI ST qUECT IR G | BTelifch, TN DI IrIfiep et fheex H TRT=IE1 Bl
gAY R AR GEHoidl & folU A YeM @Rl g | Uifted o 3R drde U B e oferdl W a@uiivd SR
ERT BT @ | Sial BT GRIG RO & I SIHTel TROT H AR e, A I gl F IR AT g8 I el
gl

wetland plants (macrophytes)
bl Voged gl

(AR

— |

\
7

2 ¥ 'J/f"..'f\

),
Iy R POTNYY ",.
AL . ,..s:é..-‘?;_q;fo:.‘o:.:. e

-/“-\i' A e -\‘0",
air pipe o il <!
.80l S
[ S——
T b :
gravel  liner slope 1% drainage pipe T outlet

o 42: SHarR BT e o1 Aoeg N (@id: feot sk a7y 2014)

74 SUAIRG I— AT DIBdley Th—F% I Wics ek B dg W ol ol g,
FIE fhecy Felige & HEAH A R8I 8, W6l Hifs, Wide iR I™Re

fspare U 1 Yg HC E | SuERT FURTE Wl UF STel ME) Aead # v
foaT T & (ARG 3R SFR 2006 ¥ SFTH{crd) |
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IE TP W I BIC TR & oY ¥ AT idhalex $l A I s STaR o
@ U # A1 a1 o Gadr & | RiT & oY vae @1 g SUEnT fem o wedar 8
T {AE & U H BIET off Wl 8 (AR R SRR 2006) |

BOD =75 90%; TSS = 65 % 85%; TN < 60%; TP < 35%; FC <24
3 @M, MBAS ~ 90%; (ARe 3R SR 2006 ¥ 3d{crd)

e sl @1 goll dFTd 3R aoRI @ a1 SR CW & forg aaward 9/ &l
AN W PR & | Faed R IEREE AN 950 BH © (AR 3R SRR 2006) |

wRIferd S1fel gRT FaTeH U4 YEREME, TSR AT Al MY vy 3 Suae g,
fiheey AgT B BISHR U TR & dhahl ¢ | T # fagws o o

MaeIdar & | g U amawrd & §ad § |

Q4T e T WAl G, T T BT TSI, Feie/ STl FoMell ol
qHIS

flheey I8 T SR §9 JUMell & T SR &, Afdh ITAR IS FAITo 1 2 |

qeiss IR faafed srfe gerl, Wve q@l 3R eHe] I e s,
S WR W G D13 AURNE el TG & AR gAY PIg T I TL; A B G

ISRDINT R TGS S22 & (AN QIR STAR 2006) |

fel fheek 98 W 9 fIaRor & forw Uu a1 AIswe & A1 Ud Qe RE 9 dH
R ATl TaTd fATROT ) ATTLAGAT © | SRFHI IR SFaRIEd &3 iR H SUAR
Y&e & W1 W YA BT SRV 91 ©; Iedl JOrall dTetl ftheek AT BHe Suee
TeI &R weHt 7; feomgs, fmior ofR R & foro faesiar smavad (AR 3R
SR 2006)

E. 3URre Reriarvr drerg

3ufiTe. ReRigRvr dreld (WSP) I, AId (A S1d e | 98] Soial @ foly dTal Pl STelT—3TelT IUIRT fbar T
R & AT S § Sel o §Hal 2 | AN YBR & ded g, (1) TR, (2) e sk (3) WiRe (aRudaan), sdw
JTTT—3FTT TR IR fEoTmeT fRamell & Wy € | wed Idl SUaR & fof, WSP @l TARIS® dlelid & YR drerd
# gE 9Tl WA & AT A A AF B s H R SfF A, WS qAd $ S Sirel 9 A1feY | GRS AT
i SR TR SR STURIE Tt # $EG IR B BH BRAT 8 | $9 B T dqTed 1 G TERIS ARG 2 | 3
3R BOD ECMI 3@WIGT g 3R a5 ¥ Pigg & ¥R TARIGS rae & Aegd | el 8| TINd SeiRar arfa
P1e BT HOF § URafdd &xam 8, R 9 AHAT & AIE W, BOD P 60% TG (P ST & | WSP &1 T 3 ¥,
UIRIE ATeld ¥ aT8 @1 JRIAG e # IEaRd a1 < &, el fi BOD ger fam Simm 8 | e & Su wa
i TR, ga fsror SR Sarer Hrferd TR Weeyer ¥ SifeRfie W dRall 2 | el wa st W dfd ® e
TAIfeRd a1 TARIAS 9l & | (9 A S O 81 & IR dTed & dd W WIRd 8l & | Wi iR TR offg
BOD # 75% T% &4l &R & fory fAeia” &M avd 2 |
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% 1 anaerobic % 2 facultative )E 3 aerobic maturation é

inlet | 1 anaerobic __ outlet
2 : L]
w
& Iinerx /
inlet o, 0 o, o, 2 facultative _ outlet
z = bbb d ===
o | ]
: v
E
= inlet o, o, o, 0, 3 aerobic maturation . outlet
d—d—ud— —
\:l _£

fom 43: 3R RekiaRu dremd &1 AoTeg NG (Jid: ool @ik 3/ 2014)

Ugel AT (TIRIAE dTed) ¥, 1 iR FMueH axe arg S e & A axd
§U G W 98 W &, Sl b Geooiia g1 RIS aifdd fobd O € | geR drend o
(R drend), ag W ged Yarel U H SfaRio YSH axd & o 9ifdd

pH ¢ SIAT & 9 §@ oD 3R FAIMAT B arierar &I FiSpg 8l Sl
& | 3ifow qremal § Rer SR ofagal T a1Y W iR pH 3R WR PremoREiET B
SHI 9 & HEIH W oe gesrondl o (fpT R @ forg e awd € |

T T SR Wdl (R ¥R dTet SiTefd SuRie Sl Wfed) a1 SuaR fhar o
qHT B, offhe T 1 Brdfe ¥R 81, Sa e JMawe Ade & @
TG BT | Sed S AR & Al § Riag & forv o & Suanm o Ry
TE B Sl £

90% BOD &R TSS; e # 31 Bl 3R SHIaT 3l BRORE &1 fuenda
e e & o HRT: 20 9 60 fiH |

HH GOl AT STet ¥ @) B oA §; 9gd B \aTe AT |

fSoiTe favive g fda ST =1y | faior 37y a1 Sferel Hoigy! gIRT fban S
Fhdl ¢ | XeREd & 05 § Sod Wi \qerdl | |

I M | IR BT g (BOD ¥ gfg @ik H2R &1 U & foft) TN 3R dTad

B \del ¥ SRR IRUf, 3eie SR MScae Bl A% BRAl, AR e off dedy
&fy I AT HRAT |

38



faveqIa AR TTeldl $l 38l TRE | YCREM Ga1 Sl &, AR Ife q9HH a8d $9
T &

- I Gerdl Wi WaTe 3R YERE 950 R ¢ |
TG AT TERT S A1 TS I Abe B (o I A8 B &A1 D AGADT Bl @
3R ! T B S AMRY |

F. S Uid dield

Sd T@Igd e H, TIRIS, GRIfdad, sifadior R g AR Beifefcd Sl ufhar & | &
SYANT FR T SYAR AN & | 59 Tl & AEIH o, I8 90—100% BOD, 90—100% TSS, 60-90% EEIG, 90—100%
I, 60—100% HRHRY 3R EBICN. & 6 T I TF FI &I ol 2 |

Algal Settling
Advanced Facultative Ponds Maturstion
Pond

Pond High Rate Pand

Raw Sewage

EfMuent

03-086 mdeep

foa 44: S=1d AR ATemd FT1 AoHEE ARG (GId: IHET 3R 3 2009)

T% Mfie I~1d Wi drend (AFP) ¥, R 59@ ddf W Te Irad TS 8§,
SN IR PG BE OId & IR RIS o IR Wifdd seed & Aregd d
Jafed B1d € | ST <X el 341l dred (HRP) ¥ 3@ &1 3iR 3iftie Wifds w9 |
afed foram e & ok 98 X2 qeo AaTel gIRT forIT I 8 | 3FTel =ROT H, daret i

darer e AT (ASP) # Wed fohar orer € iR S Brer o wadl § (3R woel
IRT AT IRG & ©Y § SIS Ba1 o G 2) | 3ffod aRugaar qrend (MP)
AToFE HH BT 97T 2 |

TOITEll 1 SACAdT & HRY I8 FYEN AT g UAM W SWIN & folY 3ad &, offch
T Y STURIE STel T SUER R S e 2
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903 100 % BOD; 903 100 % TSS; 60 3 90 % smserom; 20w 100 %
s, 60 ¥ 100 BRBIRY; 6 T sl E. Blefl

3% BOD, TSS 3R Ieia (dTe @ gl H, AIWPS ARG WA © | BTefif,
faer aTa ol 7 iR feue ok i & forg fRivs derer smawaa 2 |

goa H, fooTg &R I iR fomior wideror & forw o v feenfacsr Suerer &
2| T et gRT Harer 3R TEREE B e ©; A @ SR e
AT T Fohel 2 |

T Y IR AT B BT Wb G B TRA & darel AT drare o af § &

IR TP IR TS | G (A1 ST AT | HRP FaeTelied i & SR §7 folv et
TR B MTLIGAT B 2 |

I AT & folv Sea favae=iar 3R 3ot IR |

eI BT BT GeTaT 3R T Big 1 Piorg BT SIS g |

ToTel & Wfeet B @ HRVT ARG ATAT Tel AR AR Preret o Mawyeqd 2 |

G. HW Y CIRING bras e (UASB) Rydex

S JAE TIRIAG e @ide RUaeR (UASB) Td Tdhdl <@ Tfdhar 2| e ofd Rudex # 1 & wa9T ol & iR
SR B WH 9edl 2 | T TWSe M < JIRIE Tt 31 fheey AR ST=IRT IRaT & o9 SRS oI $9e A 9
el B | e wide H GEolldd I (@ H 1 9 3 ) B €, a1l geoial & Bic WE, Ol SHe duid @ BRU,
SO WA # O A @ R o) E | e WA H GeEia drefs AfeT o1 sefed awd €, Ao, I (i &R
FI SgaiiawTgs) et 81 9ed gorgel fhell A AG A1 B WD & [ e F HAK €| S drell <Rt |
<h @ WY T Uge arell ARl A @1 R e BRi | WRIed Jae Sl el QAR & SR B & H Ch B HW
A @I ¢ | {B TR STWM PR & 916, TS & g8 IJel aN &, 9l 95l 4, BIC IV & folg ey & w9 4 F1
PRI ¢ Rifh YATE e & FYIAT b AEIA U o0 & | W YA FaR S PR, ISl I aTel Sial Bl AH 6 A
ST e ST & 1 SRRl Bl R S W |
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biogas

I outlet

——

(3]
®

gas ® B
bubbles sludge granule ©
e® . ® & 9
L

ol e
@
10}

® a

(1

g intHwipliimiy

inlet s

oy 45: UASB Rudex &1 AIoMeg NG (@I feel 3k 3wy 2014)

AN JURTE Tl AT &ldale Udh TARIAD HW) Jal8 < & el H g8l & |
i e UGl I & | UGl W @ alel Geold TRIde Urad gRT Sifdd Jguab
BT JERT FRA F| S <ide YaTe awel gRT G/E # W a1 § ok 39 @
gIgel Bl 991 & | RUger & ¥ W U faureid Holl Sedred, $iY & oy Ui el
PT JaTE 3R RUgex # M $I 917 & & folv aEn T g & 31 STgAfd
T2 39 A DS W B © (9 B WAl § Gl IR I AR B 8)
3R e ReR &1 9l 28Ik 39 g IRG & wY H XA B S T 2 |

SNl JURTE AT <ipdick & foly, FHER TR W dalgd A1 [ddbsigpd | Jomell I
T Fd AR ReR et JaTg 3R FHoil ol Smawaaddm aril ¢ |

603 90 % BOD; 60 % 80 % COD 3k 60 % 85 % TSS; I # &H
U BT UG dedi Dl BT AT SRl & (N 3R P); HRT: <A 2 He, SR
W 4 ¥ 20 6¢

faer T RUgeRl & qorig & | |eller & fofv o AR W, e Wefl &< arel Uy
3R 3R BT 4T B @G B 3elar dIg ANd el 8l |

WM ®U F SUGe] R & A1 99717 Off Ahdl & olfch] (101, YERTd 3R
Ao @ foly Gerel HHARE! B SFraeaear g 8 |

S AR el ST TSl 8, olfcb] BIex UU AR BEFG R & FEF0 & Feller
3R YEREE & oy el BHAINAT B AaeIeHal shil @ |

1T ol & forv iRl T2 B SR P dre SIR—de™ & Ui Fdgsiid 2 |
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P T HH IUEH IR RN I UG G I G9IET & AT PR IR 3
7 (BOD 3iR TSS) @l 31ffids BT, ddadl BIC! M MW & |

B HHAIN], [Tl BT awaepd Bl & SR TR Farel & Ui Gaaeie el € |

H. Ram@ fiheex
e R fheey 1o e 98, Wfde Ruaex @ of o (@fdom) Wifts Rfodl & deq dafoa gar 81 gd fuer Ty

IR ST B AR 'R¥ma’ AT fheex W feda far Srar 81 o & 9l fheek @ gl & 1w & Reran €, Wifds
geref fheey Al @ HR IR Al aRfhed gRT dHEied B & | e fheey Ua I fafme wae &3 9wl 9 W
BT 8, O TR, qoi), el g8 W aiel, a1 Ry gd-ffia wifes fheer A e S fiftre wae arifteed
oA @ foY Uo g1 & YR Rl ¢ | Sifg o ASA 31 [ag W Udell dRiifbed H 9ed &, RIS Wl H Brefd IR o
Pl SEAAAFS SR U H SRR SR €, Sl AU AR YeT B € | S el Je—SuIRa uRre o ol
fiheey W "Rem@ BT 8, IRV & fo, g Refder & SWN & AT | 39 W ¥, fheex My e g9 & g @
AW W S § AR T & HUS A AT 7| FTenifd, Siedio e & iR i 8 wad @ iR ARG wa s
T TR & ol 2|

sprnkier

filter -
feed pipe

filter support

collection ——

o 46: R¥19 fheey &1 Io-Tdg IR

e el fogqul Hifean (S91 Ue TR §€) & ATed 9 SHARR S7d IR 9ag @
W 9 & | HfSA W Fed fhed Wide Rl & ded defe e @ gerd

gl

F—DbaIpd A D Idd | FUTCl AR TR BNl AYRIE Tl & SUAR & fofy WS &l
% ITN B AR 7| I8 9 3R B WRRT & foly A @ S el ¢ |

BOD: 6515 90 %. &4 TSS &er| &a diferer: 1 & 2 of gdrsal, N: O 9
35%.P: 10w 15 %.
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P | fIRIve FARdRI gRT fSolre, Ao 3R SR, BIg N G 59 INEH TG Tel
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9t AT & FRRY fee g fawerr & SR yomelt &M T8 & 2 |
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9ifep ST B fory Sfeied |

faerye Prere, U SR wed fSoiel @1 srawgear el 8, 91y & wiw 3R e
IR St Y18 BT FIIHaT Bl & |

I. 9fpg e wfha
UE Al S UHT U6 Acdi-deR Ruger 618 @l Feffd axal @ O Sifdet @1 smefed & @ forv o wifgd
[eelal 1 IWINT FRal & SR URIE T § UG dw@dl F geM & foIY 9= U dtel YaTE H1 Ied H g |
Wifes Refeal a1 977 39 @R |y e 3 wwls vEd @ fog, Sfwiiv @ FRER QIR ol e 3 amyfd @l
ITIHT 2 |

[lehd S FEHAT & SFAT—AAT PPN B Ig GAIRad dd & e PRI fbar o W & & smuire arfoa &
AR Sk arfod & a1 el | e ik @sor < H gar A1 ARG Bl U DS T A AID] bl SUANT PR G b
T el © | GeHoldl SRS S H Sifde BTe B SARNBRVT B, g DIRIBIN, BT SEAPES R T BT Sedrad
A ¢ | JE Wid daRINAT Fe9 AE GG €, 99 Sl @ 9l ke Siar) e 8 "ad § | 9cid aal
Rygex feoed, TaiaRer $ik SuRie od & @l w FRR a2

T <F H I Fellad (TG SN & ), I [OHYT Heloll gRT ARAMSG FHed H Sl ol 9adl | §6 dFs 4 9
o Hde g1 Ruger 4 ga:Aiha 8l 8| fy & SR & foy Ife amawds & df yare @ qaide Suar gfaur 4
fewarst a1 SUAR fomam o7 Aehdr

Afpg e Ui Sifed SUER JUITel & Ue v €1 9 maR W Wfie SuER (R fueM ave g o farel
T 2) @ a8 AR FH-FH $HS a8 TS 3 UifeIRiT TR (POST <, U8 13 <) WA Bl & | I B aren
SIfed Afsha, gereliel, dleged 3R BV A @ gSH H WMl Bkl © | Ruger @I ifdd Aregihese 3R
TP & oy, | & Wfdd BRORG B g & forv g fhar o wadr 21 fSomge omufine Siat wRam ik
A G FCID SGHM W ARG BT ARV | I W & AW & ded a1 IfdF & 1 ITAR B el TR HY F yIfaa
& Wl § | O R R Rd g, Ruger # 91 SR ¥ (SRT) BOD BeM @ forw 3 ¥ 5 fid, MRfeaem & fow
3 9 18 fa @ Bm 2| AR S BF 3o U SR WS AR B B SR SFa-START A7 siftw fue @ forg
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% ReR I AT W x4 & foly SUAR Bl ILIHAT Bl & | SUAR TIF B (A0 RO § 39 RO W fadaR H=A1

ey & |

compressed air| | clarifier

outlet

recirculation I l extracted sludge

o 47: g e Ul @1 AeHeg IRE (@ fodt sik o 2014)

). s 9 Ruaer (SBR)

IFA 9 RUaeR (SBR) WWRTA Wishd TS WoMferdl &7 U 1ol =g &, ford ufsan &1 §9 o werferd fbar o
qhar €, ol fafi Reftrt @1t & Rugex § Afe Sremv—ere 9 W BTl fhar Sam 2| SR ¥ uid ol &
e BI 2 WAL, Ufafhar <, @raRerd ae, Wi iR Rm Fer | afafehar deR & SR Sifeiio & ara gl 9
ST I ¥ | 9 WO B GRM, Shar] Sfde e @ wfhy e wonforal @ @Re Sieiigd @ €| gaferg, e @l
FIRYT TR & foly a1 o1 A &A1 FT 8| 3FTed aROT H, UM QIR S BT FIRARYT gRT Tl % e Sl & QiR
W R (W8 TR AReaTen) Tiafdhar der (ASANO 3R &7 2007) ¥ fewamet &) < Sl § | Bl Seee @ &) & SR
R, B Me @ A gg fbar o1 6@ 2| FFEa & 1@ W & qE, $F FURE I B TP Y 99 F R O @
(UNEP iR qefa fazafdencrd 2004) | HaTel RV & IR FRAR 3id: HaTe] AaeadHary Gafed &< & oy &4 § H al
F STRYE & 9 AIS & 1Y AaIF B | BIS WOTell Baed Uh H &1 WANT X \ehdl] & | $9 AWl #, &fd: YaIg 3T Al
T Ted H Y@ W AT 1 fRR, $a @ g iy # et o aifey arfs fuerm, "iew &k e wwor warfaa |
&I SBR &¥ WalE & MGl & €, Fifh IAF Ch BT MGR Y $F F ITAR AN & R IR uRNe ot &
gRT (EiRa 811 & (UNEP 3iR Jeid fdwafdener 2004) | 95¥& &M &1 Gerdl: BODs: 95%, COD: 90%, TSS: 95%.,
TS AU,
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o 48: SBR &7 UfshaT 3@

K. freell amm Ruaer (MBR)
fareet g Rugex (MBR) wfhar (et |fehar T7e feha) T S+1d SR Widl SUAR ddra & R U6 awise faamm
Alha M YOTell BT WA Sl &, Sl (b Aedie Hed & Jod o/ TRl JddRY & (oly BH Sa1d f3reell ol SRt
2| s frfes & fudia, 3 gemase & e R wa awiss s arsdr a1 e el )RR
T 7| gaferg, T 2 fF MBR 98T 31fde M e TwiSE O Wigd & WY G G T 8, W T A ofde gl
Y& @Al § | AGJAR, MBR W1 & a1 g¢ Ml H B8 qW 3R I Jq1aeded], SR IPE T & U (gRArieso)
T FER ¢, Sl Iod AT GF ST SPRNT & foly JoAa AT 8 (FiE=eR AR A= 2007) | Blell BIEeR (HF), TSR
ge, Tic-Ue-%A (rfd wure e - FS), @it fiheer F1fdw 3R cder, Ui YaR & fireel af e §1 el &
U A alad 3R URAGH JeM 371 & foy, Ml &R @1 JMaR W 1.0-12% o9 39§ @ W6l 8, Wl

WRRET W93 &1 4 [ & | UGG &M & &l BODs: 99%, COD: 95%, TSS: 99%, I d: 99.99% (fhefiRies
2008).
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6.4.4 D STAR

A. TARMIGRT
RS, Hifis a1 Sifed Tl § A 9 ged, FMitpaan, a1 ITee eroial S SR o AT © | $Ha] B AN,
I U IR I A & RO, FAN VRTINS HU H SURIE Tel & SUaR & fofy MRS 8T @ |

FAN Geolal AR Mol Afed PrEe werR &1 sffediaRe w71 eMeRe savRE qE-3de (DBP) 3R
TG Re @ IR H A, ge F aeifs FARMIET Bl dhfoud THR B BICIRET Jonfordl, S f (UV) fafor
3R iSIE (03) §RT fRenud foam ¢ |

chlorine mixer

chlorine diffuser

o 50: AR IR AR FTARM TGOS IR 3@ 1 Fereg IR

B. aiSiigRT
SRRV, RIS e SUR HAA gRT el Jomferdi # S U 0 Qemgua! &1 A1 @1 &H o & oY T HRIel
SUER 8 (e 3R 39 2011) | F@fY 3G & gRT @18 A1 AR Su-SdTe I el BT, B Saiiayr qu—3aal
@ IR ¥ G fia] SRl Wl € 9 Sfid gered SR S, SR i SIS, smalerg SR TN QI MGG §RT
SR 5 SK 2 | QF g U, SIGNRE & A FgER a1 S €1 U AR siie]er qonel § U Sl
SRR 3R Ta Rugex 21 @ Sfel i &1 SUaR $d @ forg Sie &l uril # 99 foar o 2 |
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STORAGE TANK

o 51: SNWHIGR T AoHEE NG (AId% OZONE FHRITH)

3, AT AUl gRT S fagd dlecdl @ S Swrfed i, 9 geriar iR

fIvaaiy 3FR uRaTe @1 R 1 SURIE Se Ardl @I &9 4 X@d gy AT WY
PICIRIEA & foft iR AOP & &Y ¥ 9gd &1 ¥l IR ol fafdy

SfeeT SUBRTN & AT B g1 AT H Fofl AR AT RS Bl ATaeIDhar Bl 2
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6.4.5 YU SUAR IR

IRGTI & AFAR IOl BT fSoed dRd §Y SfId STAR Thdl S T Few@qUl &, e MPpfod TR § o arel
YD B HAT BT HH B b foly SUGh SUAR HOTTell A8aq0l & | Sugh SUER Hollell & fefead fitre sew €,

o SEN H Y-S H YA STAN (¥ie Sem, ffmir Sen anf)
o T Wd &Rl & Jhaed @ 1 o & forg

o PN H U SHIN (@ yav &l H)

o E UHEHRIR TR H U ITANT &

SUAR &
AIRME Tt & foly, SUAR &wal el s W fswml fml # M $R& 81 a1fey 3R &1 oM 30 FoR Bl
WM TRUTfeT ¥ fewme #vd & a1 wiaRe # @l v & | STER FfaRed dRel W AR &= &,

o A= AT (AR SmrcH, erwia onfe) & ATy SUAR FoTTel!

o R &R & YaTE (G idarey, Jarey, M o anfe)

o G AT (dfcd a1 MG e 3ae) & forg yomelt & Aot

EECEURINES
T IR & foly SUGh SUER JUTell & 93 H, FrfoRad Augel W f9aR a7 Feayyf &,
o IS @ — URMG o Sifdd &1 Wl @ e 9 a9 § yge iR Siee @Y 1 41 9ol ¢ |
o TG &Y — Al ANTAl Bl HH DR B o ATST AR Y1 G FRAT ABAq! ¢ |
o RUMA A — USHIFT RIdl A UREe Wl WS AR SUIR OTell &1 IUYheT b a8 H GHREd Bl
TR B |
o XYM WA AR FHIT — A e B Al YUIell Bl FHRIT (AR & [oy Suerel WY e |

6.4.6 SUAR Il
TRMRYT IRSe & foy SUAR Yomel @ SUYHAT & ded GlEerd gRT iy MU AR & fog yomell a1 feugT & |
o @ forg T 7B SareRw ey MU 2 |
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Case III: DTS

SYSTEMA
__(Aom'iday)

Girls Hostel
Block

‘ (40 m'iday)
SYSTEM B

Reuse for
Toilet Flushing & Land Application

SYSTEM C

Boys Hostel
Block

{100 miday)

/¥ Backwater ¥ Mixed wastowater /¥ Asroblcally treated water

M Graywater ¥ Anserobicolly treated water ¥ Dismfocted trosted water

6.5 & U
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TR WU W0 | ook, RacuRcisw Ra¥ Wevd swicde 3% Uadied |gd Us  cadiaiol
(EAWAG). URL

B. f&ol , E.; SaRd, L.; quell, C.; X¥S, P.; SRe0W, C. (2014): Yawdr yonferdt ik daiel 1 47 |
FRIAAA & foly ] FTe | goeih, RAacoRcies R Hevd SEIcIC 3% Uadlicd Aed US cammaral
(EAWAG).URL

C. 3R, K. (Hures); wiid, M. (dues); weer, D. (Wurea) (2010): SSWM Tddiad | |ad e
3R Tl Jaue coeied | 99a: i geeieqd sigAdgd. URL

D. =, D.M.; form, G.C. (2014): femelia <of 4 wrrig Rufadi & forg muiire Sat yonferdi & a4
foTg B | vie: IR oot w1 (IWA). URL

E. @am Qe wWred 3R Tafaror Soll~aR e, ekl e #3Ted, TR WeR: davsl 3R Hide ITar
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7. FSSM @1 amawadar
7.1 S

o YRA H Wewd & Il B AHH |

o IS FRHHI IR MRl (G W 4RA AT, HAGH QAR FCo Yo W AE™ A, AMRUT o
FSSM) TR ST 9T x|

o ORI ] AR TCH UG Il el a1, FSSM # Saegdaiaii R Al o1 T |

7.2  3@f
60 fiie
7.3 = a3

. 9Rd ¥ Woodl & 9’1 8?

CLEAN WATER

@ AND SANITATION NEARLY
SUSTAINABLE IN
DEVELOPMENT PEOPLE ARE EFFECTED

OF WORLD'S POPULATION : BY DROUGHT IN INDIA
BUT ONLY

S
GL:ALS

ENSURE AVAILABILITY AND ‘
SUSTAINABLE MANAGEMENT N NIr e S RURAL HOUSEHOLD
OF WATER AND SANITATION L A
FORALL

GLOBALLY ;
MILLION

2.6 =

BILLION
PEOPLE HAVE GAINED ACCESS TO T

IMPROVED DRINKING WATER WA MILLION
SOURCES SINCE 1990 2005-2006 in 2012-2013

MILLION

EACH YEAR NEARLY
DUE TO SEVERE

P Lion cHiLbren pie  DIARRHEA

PEOPLE ARE STILL WITHOUT

{2 52: ¥l & d2d: SDG 6 3R WRd
. " oriwd 8k St @ €°
2012 H, T URART & 59% 3R WK URART & 8% TR Bl I~ Wewdl Gy TE Fell 81 2011 B G B
AR, 37 Ml @ TE ARA A Gel W W @ & | ARbTd wreerd el 28 e A dek @ fuer & fov
IRTTS TP BT ITAN IR F| 43,117 MLD FTAIRG URIE Tel & el Faml # a1 99 W Bie far o 2|
Tl § GUR WOR B Ud J4E TRIHed & [ IR B 9% G761 & [oly W@ed R AWIM, Fegeh e 3R qesl
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yage (FSSM) TR IS5 ifd, AMRUT @RI 3R TAMI 7 # FSSM fed &g ST SRIHA Bl I (G &, e g
T T BT ERE B |

.  FcgH Me AR AL Jau H RN JaHar iR gl 87
T R SR fCPre; esdr @ Ui d, B YRdIY WER e 9 & WrRey weel Al SR Ul ok g @
Al & THR JGIT & WY H UROTH Y W6 € | FSSM Bl afaegedl @l URUING 3R ATl g RS ¢,

o A g g

o R IR WRWE 51T
o IR @ A iR
o  TERAI @I YA WA

7.4 WEE @ fog Aicd

7.4.1 9Rd # W@ a2

2011 I SO & HATad, ARG B X MaTal 377 MfeRI A1 Bt SMaTal BT 31% B, ST 2031 Th G 600 MferaT B
ST B IRIE B 1 2011 BT SEIOMT H g N U1 9ol & fF 4,041 Wifafe HRat # 7.90 MR eR (HHs) @ wirEreral a@
Ugd el ¢ 3R Gol # W R © | W0 IRA (e (SBM) & ST, I8 AT I © b 39 7.90 Mfera wRi # | T
80% (31 TR 6.3 ffera =) Faffia aafthd =) drarery (HHT) @R AY 20% (1 T 16 fafers =R) faemm a1 79
fAfifd wer wiarert ® FeR BT | @R et § YaRey Weel e @d B § SR YR 9§ SruaiRd Aergw e
R AT WRA H el G TV BT G 9T A © | A IR B WE KU W ARG H Tl Gl b IGE I5¥D B
U H AT T 8, R <R, S-St IS SR wiaRvi eRv Afed &g diRar Saw g € |

Avatilabiiity of Tollets*

Open Defecation  12.6%

e o snison iy

Community

Tollets 71%

Partial/
No Treatmant

Tallets

STP Facility

Access to tolkets for Types of Sankation Faciity Status of wastewater treatment
HH In wban Incka by HH In Urban India In urban Indla (MLD)

o 52: IRT & I & H Tewdr & Ry

RaE & garfde @ur qguor R0 die gRT "Hde SUER WO @1 @i, 2015" & IJER 9Rd W H qdldg 816
TRUTHT W STAR |45 (STP) # W 522 HRRA € ($9d 64% FRRA €), 79 STP IR—-Frdfial €, 145 STP Foivr @
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I € 3l 70 STP FRafad 2 | ¥R & 98 &3 # S &M Tl §l Ad HaN 62,000 MLD (Rferr ofier i o)
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[ T H IR, IFURIE Jaer 3R awedr o gARad w1 & foy, "w@es TR MR 31 2 s 2014 @1 I%
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o gua i 3R RS IR @t @ (A 3R OF)
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® Gaddl UaT T 3R AR gRac
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AR PIgs H WA R WGl RS, IR—YIR Ardele AR Mol uRami a1 Wierer, Fei Samert 3k Afed Saf
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o 55: TR IRT AR Wewdl: WaR 3R IR—AR
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A TS Yaue Hewd sfgen f[(FH @ Muer a1 §A: SWIN 9@ Hagm e S TR § Haf § | Jergw e gaud
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o UFe — 5 N YBR BT ArAerd A <P S AR M Bl Ube AR AT B & fofU ITINT fhaAr S
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e 57: AeR[® T SR ol Jawe @I Aaadal (FSSM)
A gFRITel 3

AR H Ol AR TP g1 A © | o] JaEEd] dhad Giavel Jedd dgdl o $H & w9 A A Gl el
@l afed 0SS @ @Tell B 3R S §IRT AT (e ael Jale & SUaR & Al § M FAkdl TSI avd § | SBM e
RN G B oIy 0SS BT WIell TR & forg are Glawmelt a1 amavaddr €, S g # fdy H9eret AwIg Sl a1 Jag
SRl & SWINT & AW W fHA1 O @7 2| ITAR WonfeRdi SR FRATfAd e yaue @) smawaddr g |

B

AR ¥ U gY@ U o SR TateReT @ Re @ forg I, Iy SR wER WR W U Wawe 2 | e e ik
TR, WO B 12 9 A (7497 WA, 1992) T Ted TR UlHRI &1 HaETHe RRR &1 U6 [ 7 | ded
# ey v &) TR R AR R AR BY W 9N AR W R & Jee Bl Wehfd axd € aftd W Hee
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& forg fawgd fem seM 781 o | (el & it 3R ang v H S waen a1 s @ | g S gewE @
I e A9qd R R dfed (b 98} ME S Bl MaRIHAT & | HRa 2017 H, W< far #3red A
AT FSSM AT STRT BT | 39 S BT S T ULB F FssM Nanil @ forw yi, wrifdedny iR e @ e iR
ST A BRI GIH ST 1M WRA H & R, Goh, B AR TR A T & oy FRT iR @l w@eedr 16
FRAfadar a9 TE |

A YAz i

WRA #, 3 o Aeg MR 31 e WU 9 R A S 8 R W O i @1 S g 81 SRR 89 g9
TP 8 & WU H <, O GERE I I 9l Jeud W Ua Agayul Ud © | 9 AsgioM 3R BRGRY ol UNE ddl @
T TP A S HU H @1 o GHT &, AR FY A H GeH NP ddl ol b IR, i, @rer, Hie, diferesT iR
ST @ AT T BR 8| T H 90% IREIOM, 50-60% WIRBRW 3iR 50-80% UICRRM BNl €, W $fY s ¥ 9gd
TRt 2| A IRIfAEG IRG R PRAT R Ghdr § AR ST6 A A # 98 Bhd SAed @ fory ud
Tl o aRIGA B R/ IR FEHAT & | FB TANT H, A i RRed iR aE-demiteee ufhar @ A |
ol S PR B (oY SEITS AT T 8 | $6 YHR S M $I @M1 G & forg a1 faorel Sared & forg e &
U H SRS T ST e 2 |

WRY 3R aReT Gaell yrg

AT # VW T e € O @R T, Adeie WRed B @ AR TR qaferei @ U6 @) wad 2| gt e
IG5 2, T U6 oI M #§ FdET T | o # gell g8 SifeRior 3 dohrel ol iR uie dal @ wR A g
& T 2, T qImiae & aadr 8 iR el @) we # gy 8 A 8, R vaney wad @t &1 ke
9 I & | Wi fuee el @ fuRer wa @ forg dewt faRvdrelt sk aRadweliaar @ e 2 secaget 21 felh
TR ERT UGBl AL BT AT, TomH, Gell T 3R B et # yuer Fde 2am 8, R afaror ok @wed &
fore v areT @Rt Ut &1 T B

FSSM # it

qiferr 6: FSSM ¥ g

T Sl B g ERlGRI

TR giadrell BT AT B B ST B UK
o AT AT BT B &
o TR 3R fasiell & sFfueierd a1 Wfid uga
o TEdl GiaHTl BT HH AT AR IERET
o TEadl gyl & fET & forv 9y A Sl T

o DTS Tell I Tl gl B WA W YUITell T Ugd iR IR & forg waiw
R

ST Tl AR Wead, TS AT e e & w9 # Arafie yag FueH sosal &
fore o1 vrauE w1, 9 Aol ¥ Wfted yarg oyt U 9 Adge fhar S
gl
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o M # AR Hed <o A faftewl & AR MR T &, forew =
HHR, MRS W, JRR famerdl, Sl ey a1 gy anfe o1 oot Rarg & gegor
B @

o RPN TR Aed <P B WHE ARl & foly ad Tl Bict B & g b 4
qE% 919 & <ET B AT BN At @ | A STaERT AR SWN @ Y 31 auE 0
TG Gell B BT BT MIRT AR W 5 | 10 ¥ Bl & O &5 A Ja= (2013)
TR CPHEEO #737dl, 831 o #ATeld WelledR gRT feifid 2—3 91 & feiRa
3Tl ¥ 95 A 2 |

o ST SfUNCRT ERT HeRgeh TTTa BT AGRIERT Faer

o T Wiell & dTel f¥eR 3R Far yere S § IR el © iR wared &
RTA GReTT UGN FT IYANT & v |

o ITFE AR GRENsT @ smavaEmT

o ST SfUNCR Gl Tel, Yell T, SWM g R & I A1fe § HeRgeh e/
AT FT Foae fded v € |

7.5 3T &1 UG

A. EAWAG/SANDEC (2008): (SANDEC ufer 3uarvr 1.0, Hieqd 5) | Sudss: e Bevd swiee

3i% Taaed A1gd (EAWAG), feurdie @i arer Us df ey g9 Saaft deeia (SANDEC) URL
B. wfe, L.; jcacu, M.; sSomifad, D. (2014): drafaas 3R oy & fog RRed gficadir| @ed: IWA |

yare URL

C. am SR TE0 R HAAAY, TR WWIR: qAgd AR T<of Jaud (FSSM) R I Aifa (2017) URL
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http://www.susana.org/images/documents/07-cap-dev/c-training-uni-courses/available-training-courses/sandec-tool/05_fsm/index_05.htm
http://www.sandec.ch/fsm_book
http://www.susana.org/images/documents/07-cap-dev/c-training-uni-courses/available-training-courses/sandec-tool/03_water/key%20readings/who_2007_combating_disease.pdf

8. FSSM IS Ufchar

8.1 W
o IRFG R & g & wfhal & FHeT

o FSSM TR # fedura! @ fHaT 3R & 1 I THeH
o TGIGd Hegh G Wee HOMferdi 1 RIS wifshan @1 Fwsrl

8.2 3d[®
60 fime
83 ¥& dJ
. WRfYe Rt qeaiea &1 #8@ T 87

HeTgh TG Fe AGHT FshaT & YOI IR H SERYd TGN Bl T 3R Thd $ & foy amawqd Sl &
TEIH TR B MAE & | B AGE Aot Me WG Fel @ Bl AR Al @ ugE dRe ok |ed
ARV BT GO B # e & Heed Qo ¢ |

. RauRa favemy &1 g1 78 2°
AR S JaE URAIRI H WA B dTel S RauRa iR Se g T ok ammsl @ aese sien g |
RAERS vy RauR® B Tga R SHGT fET o, S d9 el @ g B R S 9rieny @ forg
TS 99 D1 Uoham 8 | T el aRaeT A [ Ha & Iiore &R SR ded @l auee & fory Ud e 2|

8.4 A & forg AicH

8.4.1 URfM& Refcr &1 el

gRfYe Refd &1 oo, S & FreHT HfhaT # ugel $¥ &, Hed (Ul © e I8 R oF & U SR SFeRI
Y AT & | URMS R & el 1 J0 a6 g2 Ue BRI, WeH Bl G, RURS! I ST 3R Aol e
e URSEAl B fa%qd AT Y6 R Bl AR J&H BRAT &, forad ded [ [$are Aues i € ok 39iery
I% g WY U [ faweul & w9 SeT 9UsY gRI A $RA1 8 | Wiogul Wi, ARG 3 AR Iaeridn aead
& AR ST FIT BT TRV X RN T B 1 AIRIHA ¢ |

ST U & SYBIT AR NP

T U AT ST FT W UH A UHAT T 2, TR I €ewl § el ST goM B, §9gl el 8 A1 3 |
forecryor & foran S Wed @1, AT IS A1 AT SROT @ forg fouR A1 BEBTe 9 g8 81| AN el & U
IMAR W RUE, aips 3R T 81 & of URMD URey & &Y § B IR Jhd ¢ |
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o 58: ST WIR & IUMRYT iR fafey

aifec S FHen

wifec e # ggel § A ST @iom @ € @ R i R, Fa a1 9w Ak sifq ) | S @
o (EvaR st B W) gHE Wiy B € ok, 95 Tfoeia Wedt # g Sedl & R 8 Wahdr &1 qI @
TR AT BT STERT—-3TerT TR TRl & A4 IR—WRGR W71 (NGO) 3R HRIFTd & e 2 |

R TR

TR EPR a1 (T B & Iexd ¥ T4l G TP qPT § | AETbRal Fihamsl & SFa €, AR |
JlauTerdell & W AETHREA FSSM R €| - dear afterd a1 ied T8l § sifoa b s
[HA 8| I 99 AR A ARIPRE 1 GRS Bl & olfd d 3 & PRI & (Y T S SR TAR &= A
A HRd 2| 3 WG TSGR TF B ol g & A AN T U 9§ W afed J-awwr HaR @ fog
AR T B | AHBN < AR T B B forg I BT ITANT fHAT 1 FHA ¢ |

TR R & A

AU AT I JART TY H ATBRI §Hg1 PR B UF RISl &, o & A dial 9 vaa 6y 1w ser &
AT ¥ o 3R fARelor 6 S 9@, IeTeR0T & fofv WD F1 ITAN BRAT1| FSM H, O 37T, 8ROT 3fR Teesell
@ R &1 MFe G & oy TR TR W 3T o 7 & forg Iua fod ot €| FifoiRaa veqgelt @1 Fsm ara
TfshaT # BNe, WR & e &1 R B o g,

o WET@R & faRmdr: Reifd, RaR, Fivafos Joyfi, BXe aR
® il 3MYfl: Tel WA, U Bl [Orad, WaT @1 YU, U B GUd, AT

® WY 3R W

o WA W wWeBdl YEIa! (31 Gel # W) &1 YR, SWHRGAS S G
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O Well B B HAT BT FIR (R BT & 99 TgT W A BT &) — AR DR AR TE 2 FiAa/
A1, et/ o, Mgy (W1 / T A1 QW / SRE ST AR), A1, AR AR AT B IFAA,
IR TS B oY PIAH Bl Bl 3BT

o IR AR Teaam: Haxt o IBR, WA B TS TR, e fig

o ¥dicR JaEA

O BN TR YaE: MUCH / 3

o WMWY P Jagd

o I &3 H: UY W HEeH — FUSH / ST I

® TN / WSS Ugq: Wl TAd Wal, HhRIodh / THRIH Ugai & forg fOPeR @

o TIERY TNHddl: Feodl iR WRe JHTal &1 9RO, FEIR &1 56T

o HIR Iel: T FIAT 9, ST ATGal R ATBRI
O &3 gD

Safe g IR W RAURS! I IRAea 31 SR &1 @ oy Ua afmemell |ee € 9w Sawi @ forg
IRAMGA B JeR THIH & g Td /T qWT 8, I ARl & WY @R AR Fdi TRd Sy AHHR Bl
PP IR D, AR G ARSI & T R G (40 R T | 9 Aoer @wod qae AR @y Fakal @
IRYET ¥ Gt BT TP URMS G B UNTI T & | A BN — WRI B A 30 HAAS bl B fo1¢ Taeqd
2 afe T s@ardd Nt weagl 2 |

AT

AISET Ry & e 3R @Ae a5 & fofy AR Aavd ¢, WRGR od WeR AR I GHgl 3R IJTR el
@ UEAM G BT | T d au § SWE B (@F e o) ok WRnford I WOTRN (GIS) @ SdAIGRIT @ W
A 95 S © | Th FedTl A @ W SRR @ S 8, R I8 T foduRe! a1 wiie e @ s
WS 7| [Ny w0 § T d@l 1 Iga SR Fecayul &, o HIoaT MUe rdl a1 @lell S arel gabl & forg aremg
(SR & oIy b ST W B dlel Hed @e 3R ASd! Bl @RI Iora) |

SRR fageryor

FSM ¥, &1 FS fORIvaRi W te e sced ol 6 IiRda § 78l 8, a-ai¥e R R dikas @ fafed & 4
Term B & fory dier R SR favelyor e 3 AR W SMaWS B | P @ ARyl ¥ wei & 49 3R ug 9% fo
HITR FT0! FI=TaT 2, 3R Ugel Hedel I a1 Heauyl & |

SWOT fazerso

IRAS e PR Y, I8 WL ®U 4 W IRA Hed QU § b 6 RO P qebd, HAGN], AT AR TR
(swoT) @1 € = FSM Tl a1 ReRid T 8, Tea SeAIcTd iR ARITd o, T & |1 Hecayul Arefier |
SWOT AfeRT S IRTHSG 3R TERIAS SRBI BT ST @ oHd T 9T 9T a1fey, S 39 e 9 W Wy 3
YT TRAT W HAAN AR GARI & IFT DI G G Y 1A AR AT DI AT I ARHTH I $ ol FRATS Dwell
T I R |
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Past Future
Review Anticipation
—— —

Strengths Opportunities

Positive

Threats

Negative

o 59: swoT #fea

Strengths Opportunities

o 60: SWOT HfeaT &1 SRR

UHH a1 S arel et
T fHam S aTen e "Eyel 7 8,

o SRR iR SiRe): el @ der, ufd uRaR @ @Ml &1 R, S O 3R der <, s
JHR

o U 3R TN PN B Haxel AR AR I, UIWd & 9, MY @ JPR (S Aedd, W H T, BaN,
o), AfRex (rdata / fom), 7o el & e dmiRal @1 1R
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o iife fRITIG: Y—aPfy fad, TEsidnn IR, 916 qd &, e & UER, o Wl
o ToaRy e

o AR Jeer

° I WA B I T

o YN JfeaRen: WE) A e oNfde IR, vl Iovd & g 9, sl o

Latrines and onsite treatment

Water availability Information on existing water supply services (including
daily consumption per household) can be used to estimate
daily wastewater production

Sanitation facilities Current levels of service (household and shared facilities)
including approximate household coverage and number and
location of communal or public toilets

Onsite treatment Types of onsite sanitation system serving households with

households connections
Waste collection and conveyance

Existing sewerage infrastructure Coverage of sewerage and proportion of household with
household connections

Faecal sludge and septage collection services Coverage and frequency of servicing

Offsite wastewater treatment and reuse

Wastewater treatment Location and types of wastewater treatment infrastructure
(if any exists)

Discharge or enduse Location where wastewater and faecal sludge is disposed or
endused

for 61: HiIs[aT Wawedr waRl & forg aeifs JEaR

8.4.2 fEduR® fazeryo

TP G AR e @i A TER & TR R Aot TE G Jag B & oy 91 Haed T Rqeral &1 qrfier ok
AN B JaRAGAr Bkl & | RAURE @1 waerd & & 31 e, WTed a1 Afh W 39 uRANHT @ JHIfad e Fadl §
I 39 IRT & FHaT B | RAOURST B T IR Hord oA & fory, Raurs faweryor fhar o @fky | fRauws
@ forg o 9 @1 wfshar 2 | el uRaere A fal AT & i SR SR Wed B wHee & fory a gyt
A 2| 39 (e 39 RIS & IR # PO 3R awd THGRI IR @R Ghd © {6 uRaer § B sfad
2 iR B 39 uRAS @1 yIRdd R Fad € 39 uRaer ¥ e afedl w1 iRkl @ wifte ae @
T & IR fHaal evar 3 I A o H W 99 & foy Savd )

frfofad o & fog feduns faweryor gk wewq B,

o Jg UBAM Rl b Ao AR B ufshar & A= wRo # fd R @ 9rieRl R B i €
o I &b fbd & w1 R € IR I uRIG & THIT § AT 37q9g/ N/ IAIHR B H YATaemed] 2 |
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o RauR®! & &g fadl & wawel @ uEAN FRT|

o MRS & 4 S Fad $ Tgar e GuRT 3R Horgd febam ST =1fey |

o URINH & ARSI & IR # 1 1 TR I 3R T AT B T AWM B |

o THI & =T aFTl & W B T AMY; ISERT & oY, I8 W 1 AT & 59 B ARPR < %,
ferera! e &A1 & SR forest Ry w9 & Hrauies e § Fued § (@Wid ') |

o ORI AR FRTFGIT ToiRkrdl & AT AIEGN] H, JMHer G (b SHITaING &5 & AGRIAD el H1 ST

B BRI 8, THRIAD TSN B $H SR AR RS AR SFaRE & 41 Pl Gy a0 B Jord) Wio
GIof |

feqeRs! @1 ygar
TP 5 URAGH Y6 IR G RAOURST 31 ugdH usen dRl g1 Rfd @1 Seal 9 AT A4 a7 @ fou

TETIATIal & W Hed Maedd & | RAuR®! & Tgar a1 Ud TG Fishan 8, e IR iR fodura o
ST ST & O SR fawerer fsRi g 2
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Iif3® FaT T, FSM @R #ifere, FSM @R Hifere |9 a1
feq

CBOs
WM AT R IR AN F6H

ST STIRHT

SUARTHRAT AT Aifeld
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g fia BT 6 el G, TR AR e (A B savaed |

AR/ SIREH: RIS & IR FHRTAS (THRIETH) TRYET &1 3@ |

feduRel & dr dau: geTgHa, QKN HRIATAT a1 UReR |a, 378l 1 I8 a9 IR Gadl § [ b A DR G a0
T W 2 |

7Ta: RUR® R RIS & U9TG BT THR FHRIAS J1d B BT S AR THRIAD T9E I BH &R & fold
e U iR w2 |

R 1 SIeHTg: J&I WU 3 UgAIId fod, FAGNI 3R AHE A Aaegqd SRarg, RO

AT Saegehary (AT SMaeadhans |ed): JIa: Team TV f2dl, HAaN SR &al § Sawd SRaTs U

Stakeholders Interests Strengths Weaknesses Opportunities/ Relationships Impacts Involvement
1 threats

needs

Stakeholder a

Stakeholder b

Stakeholder c

for 63: fequR® fAvelvor & SRR

FaER) AR R @ A AN 7oRI & §9 SR TR Aeaqet 8; uRare # i &R aRare ¥ o |

YHIT: i RaURST & o1 IRATSHT TR SIGR €, AT I8 R o b a9 3 ARy fby v € S S99 sritaee
7 URASHT BT THRIAD &Y J JHIdd Hd ¢ |

Bfd: arrfa fRauRe e WFY # T iR FaTg mrIfiddT € ISTERT e JaT YRINa, 3id SudRTadtel, BRI 8k
BT ARBIRAT, SHP! AT B Uga™ BT |
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INFLUENCE FACTORS
Within and between formal organisations For informal groups

Hierarchy (command and control, budget holders) Social, economic and political status

Leadership (formal and informal, charisma, political, familial) ~ Degree of organisation, consensus and leadership in the

group

Control of strategic resources for the project Degree of control of strategic resources significant for the
project

Possession of specialist knowledge (e.g. engineering staff) Informal influence through links with other stakeholders

Negotiating position (strength in relation to other Degree of dependence on other stakeholders

stakeholders in the project) - personal connections to ruling

politicians

o 64: RAURDI ¥ FIfIT BRBT BT YA PR I RSB

Low influence P influenc
Stakeholders are unlikely to be Stakeholders may oppose the

+ closely involved in the project and intervention; therefore, they
,% ¥ require not more than information- should be kept informed and their
- § sharing aimed at the ‘general views acknowledged to avoid
= public’ disruption or conflict
Information Consultation - Information

Stakeholders require special effort Stakeholders should be closely
to ensure that their needs are met involved to ensure their support

and their participation is for the project
® meaningful
=  Consultation - Empowerment Consultation - Collaboration

Empowerment / Delegation

o 65: AR &1 SaTIHRARN IR IR & WR @ Ugd &)1 & folg ya—fed dfea
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dlferen 7: §& fRquRe! 3R B S alel sl & a2y wfeor

Involvement needs
and required actions
Municipal + Public health » Power for enforcement » Sensitisation, need for capacity
authorities « Cleanliness of the through requlatory building, collaboration
city framework and police « Institutional and requlatory
+ Collection and » Management of treatment. frameworks often need to be
management of units developed and their application
sanitation fees » Link with other enforced
stakeholders, existing + Often lack financial, human resources
contracts and authorisations and land
» Development of social » Invalve them in the financing scheme
services
Regional and « Respectforlawsand - Collaboration between - Sensitisation, information
national authorities regulations agencies, development of
« Capacity building synergies
« Master plans + Support for baseline data
Utilities + Sufficient revenues » Collection, transport and «» Collaboration, sensitisation
« Municipal, regional treatment under the same = Ensure that they act as ‘public services’
or national priorities umbrella reaching low-income areas and not
« Cross-subsidy toallow only upper-class neighbourhoods
social service
Traditional « Public health » Support and land property = Consultation, information, sensitisation
authorities
Small-scale FS « Sufficientrevenues  » Increasein quality of « Organise in association (empowerment)
businesses + Disposal sites close service = Organise the market
« Mechanical to working area » Lower emptying price » Control the respect for rules
service providers  * Clarification of legal ~ » Collaboration with manual  + Contracts/licenses should be issued by
status, better image service providers municipal authorities
= Manual service « Sufficientrevenues =+ Improvement of working + Organise in association (empowerment)
providers « Gain status, social conditions « Empowerment ('give them a voice')
recognition and capacity building
+ Reduce risk atthe + Organise a service of collection and
workplace transport or transfer of sludge
Organisations « Wellbeing of citizens  « Experience in sanitation = Some organisation can be of great
activein sanitation  « Clean environment advacacy help (facilitation, experience, and
+ Capacity building » Existing structures, human international funding).
« Visibility resources and competencies  « Their relationship with the authorities
+ Contact with households should be investigated
» Capacity to obtain funding
Potential endusers  « Affordableandsafe  « Increase WWTP's « Create enduser groups (empowerment)
products revenue through sellingof ~ + Market study, and willingness and
« Yield increase endproducts capacity to pay
Households {(users ~ + Affordability of + Pressure on municipal + Information, sensitisation for behaviour
and owners) collection service authorities and service change, especially management of
+ Clean environment providers onsite systems
» Pay more for a better » Assessment of willingness and capacity
service to pay
» Better management of » Advice for latrine construction
onsite systems
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8.4.3 TRagR®I & Wrer

fRquma! @ e Jog® M yEE (FSM) TRAGHRI & Whd HrETE @ folt Fe@l ¥ | I8 o WeRfd sIRid
B R fuer o1 M o forg e ufhar § RauRae! o7 e o, SHa oexal, mefiediel AR fRdt @1 e #
TG B Bl 2| ROt B AR @ gfmr § e @ AEieR) R B ORWRT @R SR ST sTawadantt (G
STRTE AT gl AT FRIereT iR emar i & A ) 3 Fe 38 S 9 [ $1 & R H 2|

fRAuRST BT YRR TR

AT o T WR AR ARSI & 6 A B G dTell SMaeadas W R SR &, SaeRvl @ fory, BRI Bl ufsar &
In H g B ST e © AT S WIS DI Sxdl P GHSH B ol¢ WA [HAT S FHAT § | G 3R uRasd
AR & A 96 AWM & N H R SUYHTH IS fel I IRAINT S 4 Aeg a7 [AFRee aRameT W |ganT
B B forg e b S |ed ¢ |

WAERY RO fReRi dva w9 ffeRed tegsl W far fbar ST =y,

AR @ e AT e @ fo e RauRe dar #eed avd §
IRATSTT # ANTEH B 3781

RS 3 SR

TRE o1 WX, R s aRaer # oo iRl & afd #eeq@ axar &
fRTERE @ 3907 oIk WEHH & Ta B G BT BT B atel Wi

fequR® 9rieRY Afgad

TGN Seed fRqurat &1 Refd, i e ok 3@ w1a @ 9 @ fog \em aRAT 2| 98 §aR @
THHT 94TE & |

R gaa Seed Refay, faded, aRgwy oiR/ a1 woel W Raura! @ wfafsar o= |

AT SAP1 Iexd, (A= Ugqall o 6 uRgwd a9 ok UwidieT WHmMM @1 Ugdd oM AT Tegell W
fRRIER & W ArfleR & &Y § &M o ¢ |

wafarer / gfaffred: saa Seea Raurae! @ emdel & fH &xAr @ @fe 9 Sfud fofa o wa, sif
oy o @1 RN o @, iR FSM TOTell # Sa! YAl iRk RTeeTRal & T80 3% 6 |
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drferar 8: RauR® wrfien #fgaw

Information

Participation levels

Consultation

Collaboration

Empowerment /
delegation

Launch of the All stakeholders Municipality, utilities
planning process
Detailed Key Municipality, utilities
assessment of stakeholders’
- current situation
Identification of Key Municipality, utilities
service options stakeholders’
- Developmentof  Allstakeholders  Endusers Municipality, Empower weak
an Action Plan utilities, FS and non-
operators, NGOs organised groups
Households, Endusers Municipality, Empower and
traditional utilities, FS delegate to
‘authorities and operators, NGOs municipality,
“opinion leaders utilities, FS
operators, NGOs
Key stakeholders ~ Households, Municipality,
FS operators, utilities, selected
endusers NGOs

drfereT 9: RAuRE rfieRl dae iR 9rfieil wR

Information Consultation Collaboration Empowerment /
delegation

Personal meetings - L - .
Focus groups n . ]
Workshops " [ " "
Site visits = =

Household surveys "

Mediation " = L
ogical framework . .
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A & UeR AR HRA—Pled & BRI

7 T & ArieNl wR el 8iar €, 98 fiftre S\ giar & &R wfhar o1 & ofd & |l Hid & Ter ¥ fuRd
Bl 2, 9 RN WR 1 SivEiRe Y ¥ U fouR far e @ ol awTel TR & forg weayyt uRadH @t fvfg fora
ST Fhdr & | MR H, RO ufhr @ 31 Fedr s-ofeT et | fafed fr wmar R, ) @me shaet 9@
SITReehdT T 31K i) e fmfor

BRI i s e RGO

WRIERT OFI & forg v Y dF Heaqul ded Frfoiad €,

o URME JURT BRITTET: T4 RAIRST & F1T Th &3 97U Afed, T0H T T 4 TP ol BRI A g,
forge ded droriall, TAfAfEl ok Jfham & T TR0 &1 §aR I/ §| 918 H, T RARS & U 3
qHe Bl & |

o W RS gRT TG APl o TR SR Ig T T4 T BauRS! S Th A ALl w9 d
7Y el € IR MRERE dR W 39 g 7@ 57 T hadt &1 Wl ol ¥ | dae e 3Ry fiwe
TRqa 5, 7t fd ok e fad €

o IR A Bl AT HRINTCT: I§ BRI G & f[dbed W Uga dlel Gl 3R AT - FRA & Tieb
P el IRl 2 | oRAre § Rt Raurat @1 fieit ok kiRl @ e e awe #§ R
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Operation Control Coordination

¥ Agreement T
o
S Private companies A,B,C Municipal service
s S « Contact with customers = Control of the service quality
T g>a‘ » Collection and conveyance of of the collection and
D& sludge to the treatment plant conveyance operators
s " License
' - Agreement — Contract '\
2 National utility Laboratory of Health Ministry Ministry of Environment
g « O&M of the treatment plant « Control of the effluent and » Coordination of the
a + Reception of the trucks sludge quality and O&M of sector
é « Collection of disposal fee the treatment plant » Bi-annual meetings
.......................................................................................... > 2 SanCtions

S Contracti v -« Modification of

v v Agreement ¢ ¥ Agreement regulations
-3 Private company D Community based organisation
2 « Reception of the endproducts « Control of the conditioned
= « Treatment and conditioning endproducts and the company
w « Sale/delivery to customer service by private company
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Government

Support
Socio-Cultural Legal and
Acceptance Regulatory
Framework
Financial s
Arangements Institutional
Arrangements

Skills and
Capacities
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@1 FE S, WY & WY Yl e H§ GUR & S0 9 iR R wifid 2| v wifad aen R Sl @ d9e
Sffcramnd S & w9 ¢ |

DRI AR AT Tl TR R ATIIG DIt 3R eHarell a1 QG e 16 Aecaqul JMawdadl 3R U6 U1 9T & o
AR oo # BT THT o FohdT 2 | AR Wy W T 3R TR WR TR & & AR B Ggd R, AR R
A yRrerr onfe W RS AfIETT UreaIhAT & W RIS BT HRAT U Yaruer g |

forfrr eravemd: gatereiia wood dawsl & o] &A1 SR FQ W@ wEW ¥ R gwe forv ve e foch wRie @
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TS ARGHID WPl FHIS FRPHID WP BN BT WA Wl Hoell & IAd Usel, Bl STANThII
P R $ fF Feoedr § 4 @M ) R e 81 g8 gRREd v d e & rifad sa amifoe-
ARGIH T A FEl &, ol TRIASRI & foft Fad 9 SRVl 4§ 9 U & |
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HeH—Ag ! fdbeq g

TP FSSM JUTCll @1 R0 Sacl Uhel qah-iid] fadbedl & 999 & aR § 81 el ©, dfod S arli &1 fCHre Fare ger
@ IR ¥ & O Sfd WIE, Wagd, SUER iR fue a1 FS @ Wil @ 39 UER W TR <1 € 5 o dqfe, e
et AR AN G gRad €|

TP FSM TUTTel GRTel iR @il 81 a1MeY, 31 o O TR &M 33 3R dids faawor ok Pl A= SR faemyarelf
@ 3gfy, erarg ffduaet & fue & forg, g9 siftm SaTe Sared wv § e B9 ARy & SWN e & fog
T &, ik 78 RS <A # wem B ARy @ Faw sk 0&M @TTd WiaH € 3R Haed @ fov gy HeN g |
HENffeA & WA & T Y WRE Aes WA €, Wl i aR SRl ¥ e € SueR geR, Ry e,
O&M 3aHAY 3R AT |

difeidr 10; STOR fddedl & 989 & folv FFcs

Treatment performance Local context O&M requirements Costs
+ Effluent and sludge = Characteristics of - Skills needed for » Investment costs covered
quality according to sludge (dewaterability, operation, maintenance (land, infrastructure,
national standards concentration, degree of and monitoring available human resources, capacity
digestion, spreadability) locally building)
» Quantity and frequency « Spare parts available » D&M costs covered
of sludge discharged at locally = Affordability for
the FSTP households
= Climate
« Land availability and cost
« Interest in enduse
(fertiliser, forage, biogas,
compost, fuel)
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Selecting a context-appropriate combination of faecal sludge treatment technologies

[ vecuiontocrr R Craptons — Ty nest step
[ wwsmencopton  [77] Fuwe st pergectin = Sludge tramter
I wteceiviencuse [ Moo enduse penpective  — Tramfor to onduse

Assessment of the initial situation I )

Iterative process until optimal solution is obtained

Final choice of combination of technologies



8.5 3 & US
A. e, L.; Acacy, M.; sSemitas, D. (2014): dRITaaT AR Faed & forv Riwed gfeamr| ded: IWA|

EEdNG

B. EAWAG/SANDEC (2008): (SANDEC TR Suawv 1.0, Hiedd 5) | Squeem: Raw hevd swicyc
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http://www.sandec.ch/fsm_book
http://www.susana.org/images/documents/07-cap-dev/c-training-uni-courses/available-training-courses/sandec-tool/05_fsm/index_05.htm
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o dHied 3: FHMIR &R 3R e Pob Hisd |

o TS 4: TBY TSR 3R TWewdl BY Hisd |

o Tigd 5: Sxfvid fdgd Hisd |
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9.4.1 IRy JawgeHl & 3AdheH

A e Faue (FSSM) sonferal &l &mue wu 4 dr T8l fbd S Wb &1 U W DR I8 A1 & Hifd g9 foxig
AR IO e M 2| 98 Bad 99 RAURST @ T & HRv A& € e o yomedt # fac fRa 2, afew &
fedums @ fadl @ ffdud & R0 W 2| o YER @ IR e (G ) @ fwid et ved ST iR W
I, foTRoT, Hare, YERaE 3R [T & foy fRRR B8R/l 8, & Jagw e (FS) el dmmae: RauRe! &1 68
g, o 9 Te SwER Eer & A= 9 @ oy RERR & | o, A T 390 B e te Raure 9
TR I TRIART BN A AT | St Moiiiod AR g Rl &1 16 Ry de g a1 ameRer 87 o 96l § o
IIE AITId [odeRS BT 0T BRI B B AT &l & IR M o & folg [0 ITAR Sf@ell &1 FFAfd ol & |

Tolpd FSM @1 faxiiy sraeaddy

YOI e 3R FS TR0 3R ITER &1 O&M @FId & w0 ¥ (ki Saeadaisil &l b di—c—dd AER W FeiRd
o ST Ry i et Rerfoar foas # |

o IE Hahad (1 B B, S AN, TS &, USIA B D)

e SUER IR & [T | AT M (SERV & foly Tae8 oldid ol a1 BURS, JRANN) |

o WA ol Rft (arerwre, fuiat arfeta) |

o QAR B W 3R AT @ Rl |

o M @ arfayawer (W & AMHR) |

o BN Mded A |

FSM ©ed IR fa<iia sagaddiall &f AfeRad diferdr d far T &,

129



User interface Collection

New septic

New toilets tanike

Refurbishment

of old toilets Retrofitting old

septic tanks

O&M of the
toilet structure

O&M of the
structure

Water resources Inoculum

Conveyance

New vacuum
trucks

Upgrading old
vacuum trucks

O8&M  of trucks

HR costs

Treatment

Disposal

Land acquisition Packaging

Construction Marketing

cost Distribution

7 72: FsM Ted IR faRIY Masgdan

9.4.2 fazdoT & |HIfdd A
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gorell @ Sfud faxi i & Aeaqul € O BeR A1 IS WRAR RN, R Afede], WM 'R W ¥aT 3%, CSR

User interface &
Collection

Households
Government subsidy

CSR, Crowd funding, Credit

Households

Housing society fees

Conveyance

Central/State grants
Local govt, funds
Private sector / PPP

Sanitation tax

fees)

Treatment/Disposal

Central/State grants
Local govt. funds
Municipal bonds

Public finance

Private sector / PPP

CSR, Crowd funding

Sanitation tax

User charges (Emptying

Sales of end products
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What is SCBP

Sanitation Capacity Building Platform (SCBP) is an initiative of the National
Institute of Urban Affairs(NIUA) for addressing urban sanitation challenges
in India. The 3 year programme(starting 2016) is supported by a Gates

Foundation grant. It is aimed at promoting decentralised urban sanitation
solutions for septage and waste water management.

The Platform is an organic and growing collaboration of universities, training
centres, resource centres, non-governmental organizations, consultants
and experts. The Platform currently has on board CEPT University, CDD
Society and BORDA, ASCI, AlILSG, UMC, ESF, CSE, WaterAid, CPR, iDECK,
CSTEP and WASH,i. The Platform works in close collaboration with the
National Faecal Sludge and Septage Management Alliance(NFSSMA).

Goal

To build the capacity
of cities and other
stakeholders working

in urban sanitation

What we do

The Platform lends support to the Ministry of Housing and Urban
Affairs (MoHUA), Government of India, by focussing on urban
sanitation and supporting states and cities to move beyond the

open defecation free (ODF) status by addressing safe disposal and
treatment of faecal sludge and septage.

to ensure improved
delivery of sanitation
services through

decentralized

The Platform supports National Urban Sanitation Missions, States

and Towns, by developing and sourcing the best Capacity Building,
Policy Guidance, Technological, Institutional, Financial and
Behaviour Change advise in favour of decentralised sanitation
solutions.

approaches

How does the Platform work
NIUA initiates and facilitates engagement of the SCBP
Platform Partners at the State government level, for
advocating and awareness generation for Faecal Sludge
and Septage Management(FSSM). Followed by on demand
support for capacity building and implementation of
decentralised sanitation solutions at state and city level.
SCBP promotes a four-module based Capacity Building
support.

Thematic Areas

Awareness and Advocacy
Policy Advise

Publications

V‘ and Reports

Developing Training
Content and Modules

INTEGRATED
WASTEWATER

FAECAL SLUDGE ] = °©
AND SEPTAGE 1
MANAGEMENT
An Orientation

AL SLUDGE
Delivering Trainings
GRS
MAKING CITIES 5
] MR
ODFANDOP™ ] SLUDGE AND
SEPTAGE
MANAGEMENT

Knowledge Building
through Research and
Learning events




Why Decentralised Sanitation Solutions Sanitation Systems

Given that 49% of the urban population in India relies on on-site I

sanitation, such as septic tanks and pits, decentralized sanitation \ N
options, such as Faecal Sludge and Septage Management (FSSM) Non-Sewered Sewered
and Decentralized Wastewater Treatment Systems (DEWATS) Sanitation System Sanitation System

are critical for achieving the goals for urban sanitation under

. z | . o - Faecal Sludge Wastewater
various national missions. Decentralized sanitation options are
scientifically proven solutions to complement centralized systems, J | .

serving the underserved, particularly in peri-urban areas and )
informal settlements De centralized Cemiye Pt
: FSSM Wastewater Wastewater
. . : Treatment Treatment
FSSM is the collection and transportation of faecal sIudge. from St Gyt
the containment system, treatment of the sludge at a designated L/_\/\)
site, followed by safe disposal or reuse of the treated sludge.

DEWATS uses sewers to convey domestic wastewater from a BT s R 77

neighbourhood or local catchment to a small, local treatment
plant where it is treated through natural processes without any
requirement for external energy to operate the system.

Target Audience
All stakeholders ranging from National Missions, State and Town Officials(Public Health, Engineering and Administration), Elected
Representatives, Private Sector Consultants and Vendors, NGOs, Academia, Masons and the Citizens at large.

The Platform provides a sharing and cross learning opportunity for SCBP Partners. To pool in their knowledge resources on all
aspects of urban sanitation capacity building. Facilitates joint development of training modules, learning and advocacy material
including developing Key Messages and Content. And a platform for sharing and dissemination of FSSM Research, Advocacy and
outreach to State governments and Urban Local Bodies.

Training Modules Development under SCBP

FSSM CGpGCity BUI’d’ng Focus e  FSSM Training of Trainer Module
. Integrated waste Water and Septage Management
Module

. FSSM Orientation Module and Handbook

State Level Capacity Building for FSSM . . .
e  Orientation Module for ULB Elected Representatives

e  Specialized Module(3 day Advanced Technical Training
Module for FSSM)

e Specialized Module( 3 day Advanced Technical Training

Institutional Capacity Building for FSSM Module on Integrated Waste Water and Septage

at National Level Management)

e  ODF and FSSM Training Module

e  Consultants Training Module on FSSM DPR preparation
. FSSM Training Module for Masons
° Learning Material on International FSSM experience

Evidence Based Advocacy for FSSM
¥ All Modules and learning materials translated in Hindi




Technical Support

Assessments DPR for FSSM

o Capacity need assessments e DPR for FSSM

Policy Framework
e Review of legal and institutional

e Sanitation situation assessment - e Transation advisory support framework
IWWSMP, CSP, Rapid assessment e Support for incremental e Formulation of Policy / operational

of FSSM situation [ENEES

guideline / regulations for FSSM

1. State Level Capacity Building
for FSSM

Supporting select State governments, their Para

state Agencies, Towns and Urban Local Bodies

e  Orientation and exposure visits for understanding
septage and faecal sludge risks and challenges

° Institutional capacity strengthening through Training of
Trainers programmes

° Four Modules Based FSSM Capacity Building Strategy

Capacity building activities are planned to cover all
stakeholders involved in the FSSM value chain - government
officials, elected representatives, masons, private sector and
community

State and ULB officials

Training module and learning material - Orientation, specialized
training on FSSM and IWWSM, Trainig of Trainers

Exposure visit - ODF sustainability, technology for FSSM, IWWSM,
International visit to Malaysia

Institutional Other stake holders
capacity building Academic Institute,
Regional / state level training institutes, Regional / state level
support for training programme under training institutes,
various national missions Consultants

Sensitization / First Specialized Training &
orientation training National Exposure visit

International Second Specialized Training
Exposure visit on planning for FSSM

Capacity Building for FSSM :
Uttar Pradesh (UP)

Developing the State FSSM Operations Policy Guideline
(Draft)

Exposure visits and Orientation on FSSM for SBM
Director and ULBs

Planning support. Submission of Faecal Sludge
Treatment Budget for 61 AMRUT towns for the State
Annual Action Plan(SAAP)

Technical Support. Development of the first DPR for an
FSTP in the state(Unnao town), and adopted for other
towns

State Nodal Agency Capacity Building. Supporting
RCUES Lucknow in conducting FSSM Training for ULBs
and conducting independent research in new towns

Capacity Building for ODF and FSSM : Rajasthan

Division level ODF and ODF++ City Trainings. Followed
by Exposure visits to Maharashtra and Madhya
Pradesh(conducted for 90 officials)

Four Module based FSSM capacity building strategy

° Sensitization/ orientation training for 191 ULBs (till
date 250 officials trained)
° First Specialized Training
e  |Integrated waste water management and
exposure visit to Pune (conducted for 30 officials)
° Technology option for FSM and exposure visit to
Devanhalli (cities where DPR is planned)
e  Second Specialized Training
e Planning and Financing of FSSM projects (planned
for officials from 10-15 towns - for incremental
improvements in managing septage and sludge,
Assessments)
° International Exposure visit for State officials and
ULB officials (planned)



2. Institutional Capacity Building

for FSSM at National Level

Nodal AMRUT Agencies Capacity Building
Support for FSSM Trainings

Training of Trainers on FSSM Planning : Eight AMRUT
Institutes faculty

Training of Trainers on Integrated Waste Water &
Septage Management : Ten AMRUT Institutes

Four AMRUT training agencies supported for integrating
Training on FSSM into AMRUT training frame work -
covering 200 officials from 12 states

Exposure visits on Feacal Sludge Treatment Plant(FSTP)
visit : 80 officials from 7 states to Devanahalli

Exposure visit and integrated Waste Water and Septage
Management (IWWSM) Training in Pune

Advanced FSSM Technology Training

Private Sector Capacity Building

National Consultation on private sector engagement in
FSSM held in 2017

Study initiated for developing a strategy for supporting
manufacturers, vendors and project management
consulting companies capacity building strategy

Training Module developed for Consultants capacity
building

Supporting Academia

National consultation held in 2017 for 20 Faculty
members from 15 academic institutes, to orient them on
FSSM and explore demand for support by the academia

Specific University level support plans being developed

Workshops for Training of Trainers (ToT) support for
universities and institutes. For integrating FSSM content
in existing course work

Developing dedicated Modules and related support for
research and internships for students

Promoting a platform for learning and exchange,
research and advocacy

3. Evidence Based Advocacy

for FSSM

Collation of existing knowledge, promoting
new research, documentation and dissemination
and learning

Developing Training Modules, appropriate for different
contexts (States, FSSM Thematic priorities and
Stakeholders)

Collating and creating Advocacy and Knowledge
resources for all stakeholders on different aspects of
FSSM service chain

Urban Sanitation Research on urban sanitation status,
pro poor implications of existing and proposed plans :
for the states of Madhya Pradesh, Odisha, Karnataka,
Telangana, Jharkhand, UP, Rajasthan and Uttarakhand

FSSM Workshops, Advocacy and Learning events :
Financing, Technology and Life Cycle costs of FSSM
projects, Monitoring, Behaviour Change, etc

Landscaping Study of Septage Treatment initiatives.
Documentation and dissemination experiences and
lessons of setting up and operations of Faecal Sludge
Treatment Plants

Research and advocacy on thematic FSSM challenges :
Legal and Institutional, Operations, Financing, etc

SCBP Publications and Reports

e Capacity Need Assessment for FSSM Report
o Assessment of FSSM for 100 small towns of Rajasthan
e City sanitation Plans for four AMRUT cities in Odisha
e Detailed Project Reports(DPRs) for FSSM for UP,
Rajasthan and Bihar
e Draft FSSM Operations Policy for UP and Rajasthan
e Assessment of legal and Institutional Frame work for
FSSM in Uttar Pradesh
e FSSM Training Modules(7)
e  Workshop Reports :
e Practitioners Meet on Capacity Building for FSSM
e Private Sector in FSSM
e Academia engagement for FSSM
o ToT Workshops for Institutes
e Exposure Visits to Maharashtra
e Rajasthan State Workshop
e Achieving ODF : Recommendations for Rajasthan




SCBP FSSM Capacity Building

State Level State FSSM Perspective (Rajasthan) AbOUt NIUA
Ca!)a.city City Sanitation Plans(4 towns of Odisha) NIUA is a premier national institute for
Building with FSSM perspective research, capacity building and dissemination
191 ULBs of Rajasthan supported for ODF of knowledge in the urban sector, including
and FSSM sanitation. Established in 1976, it is the apex
61 AMRUT towns of Uttar Pradesh research body for the Ministry of Housing and
supported for FSSM Urban Affairs (MoHUA), Government of India.
First Detailed Project Reports (DPRs) for ' )
setting up Faecal Sludge Treatment Plants in NIUA is also the strategic partner of the
3 towns (Uttar Pradesh, Bihar & Rajasthan) MoHUA in capacity building for providing single
window services to the MoHUA/states/ULBs.
Institutional Capacity Building of Nodal AMRUT . . .
Capacity Institutes(5) The Instlt‘ute |nclud¢?s amongst its present and
Building at State para state agencies supported for former clients Housing and Urban Development
National Planning and Technology Corporation, Niti Ayog, City and Industrial
Level Private sector engagement in FSSM Development Corporati.on of Maharashtra,
Academia engagement and curriculum USAID, World Bank, Asian Development Bank,
advise GlZ, UNICEF, UNEP, UNOPS, Cities Alliance,
200 officials from 12 states provided with Bill & Melinda Gates Foundation, Rockefeller
FSSM trainings Foundation, Global Green Growth Institute, and
80 ULB officials from 7 states taken for Bernard van Leer Foundation.
exposure visits to the Devanhalli FSTP plant. Some of the major areas of work include:
Evidence Capacity Needs Assessment for FSSM e  Provide research support to MoHUA
Based ur.1dertaken for 3 states (Uttar Pradesh, o Conduct research studies on contemporary
Advocacy Bihar and Andhra Pradesh) .
urban issues
Thematic and Spatial Research on Urban
Sanitation e  Coordinate capacity building and training
State FSSM Policy Drafts (Uttar Pradesh activities
and Rajasthan) e Disseminate information through networks
Training Modules Developed (8) and knowledge hubs
National and State level AdVOCaCy with ° Ana'yze and promote po”cy change agenda
NFSSM Alliance .
° Monitor and evaluate Government of
Advocacy Factsheets .,
] India’s urban programmes/schemes
Workshops & Learning Events

Partners of the Platform
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