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1 I 33T Taaar

Contents

» Introduction to environmental health
« Water supply and environmental sanitation
* Resource and waste streams

* Urban challenges

1.1.1  gaTaoiT Tareey &1 9=

Definition

« Field of science that studies how the environment
influences human health and disease.
* Environment in this context is;
« air, water and soil

» the physical, chemical, biological and social features of our

surroundings.



qITaROT Ay fAATT &7 &7 &, St TSR0 #Ag T2y 3R (91 1 F9 ganfad Far g, &1
YT AT §l 38 et & "I, Jrehfcieh ararearor S arg, arer 3R Al S et 3R
gAY gRaer & gy Hifas, tafEs, s 3R amfes RAdwant & o e &

Components of Environmental
Health

« Good health presupposes
» Water, air and food free of contamination,

« Facilities, services and hygienic behaviour provide for clean
environment

« Individual health
« Adequate, clean and safe drinking water
» Clean water sources or reliable water treatment processes

« Community health

« Waste is collected, recycled, treated or disposed of in sanitary
manner.

3TOT TARLY FE A STl g & 7 S ool &1 & g6 S 2ar od € 3R S #ieiel g @ § 98 g
gerdt 3R AareTerehl F FHFT g1, IR Tg Fiaumw, v AR Faes JagR T Fes ]l fSEd i &
forT, AT & Tk HT dIsA IR FGYT HT AT YeTd FAT &1 FG¥OT N YA AR qARofg Far & Tedsh &)
T FHEE & AU graute ggRT qATaRoT T FRET F GaRT T H Fad G fhar S g

qaTed Faes AR QRETT O & gl & Tk cAfd T Bl 8 38 A ool il 7 aRaEe iy Sl 37UR
¥ ured fRar S Ghal ¥ WHCAS TARLT &1 had od gIAe fhaT ST Fehdl § SId el &1 Tehd foar
ST &, Yo FEEROT foham SiTar &, Jeiferd foham Siam & a1 v Taeodiqas alis 4 H@ues f&ar srar g



Environmental health

To achieve the objectives one must;

« Maintain a natural environment free from undue

hazards
* Ensure a built environment free from undue hazards

* Provide essential environmental services to households

and communities

Environmental health

To achieve the objectives one must;

« Maintain a natural environment free from undue

hazards
* Ensure a built environment free from undue hazards

* Provide essential environmental services to households

and communities

getas a1 AT TeRer #F seee ae R o fed & el wEeew W w9 &1 3RS
GO FGTET H UIed Fe & fAT, T @ a@nfge

YThicieh aTTaRoT &l 3ffd okl & HFd a0 I,

AT G2AaRoT 1 3T TR § qFd T GaARdad =

3T SFFAITT 3R TSRS T H U A & U T AR qHerdt #@ awgs gHaony
Hard gere H
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Natural and built environment

Natural Built
Environment Environment
AR
SOIL
WATER

Sowroe: Sandec Traning Tool

e Grhfcreh HETHAT & @Y yrehfae 3R AT wafawor st gar 3 @ (shom); @ Jansit 3k graensid
& v TATaRoT & Faeo @ 3R T 1 W & Ov 3HEeds (30) ¢ FART ST 9 @ A 3R

TAeROT Faendr Jar3l, gL 3R AT sgaEr (de W@ & 3HeR) W E

Points to ponder

« How will you distinguish between natural and built

environment in urban areas?

« Who and to what spatial level should the environmental
services be provided to have a reasonable and most

beneficial impact on environmental health?

11



Key take away points

* Environmental health is the branch of public health
concerned with the natural and built environment affect

human health.

« Environmental health also includes the provision of

environmental services to households and communities.

U] T & A AT "ch- Tihideh IR AT w2feror §| go7 et geahl & Al Ty H 3eS A1
Rl @ yenfad wlel T HAEA g1 TR TR T FEAW 3R ERETT A gAN e g
s8% T aRaRt AR FemEt 1 3aeEs T=HGRT JaTd gae FRA Agea ol §

1.1.2

arel T YR 3R GETEROT Faesr

Water supply

« Access to safe water supply for domestic use

» Drinking, food preparation, bathing, laundry, dish washing
and cleaning

» Toilet flushing, car washing
» Animal washing and gardening
« Access: distance to the nearest water point and per
capita availability
« Safe: water quality

ST @t & T uel o i1 g St & @ v gl 3 gd adiar & 6 B amey 3R
HIIHT A faehre g3, 9 gfar F yHE AR & fRAR W Sd g A gl F e HqET 3uE & F,
o] AR 3iefasd| e A vk IfFT e s&ieE! & AT ael @1 3uher war § S A, @ g,

12



A, U3 4le, AT FARNT, FHE MG A s va.3. 3R IAAw 3wirhc & 3mard & v fahaeiex
& iR U Wd § 20 sy Hr RAwRer war gl

Sanitation

« Safe management of human excreta and wastewater.

* Includes both the hardware (infrastructure) and the
software (regulations and practising good habits)

* To reduce faecal oral disease transmission.

 Potential reuse, ultimate disposal of human excreta or
discharge of wastewater after treatment.

TITTdl T B I IRATNT | Taesar & Aded Aled Hedd AR HURISe Sier &1 GIard JeerT gl
sHifaT alat ‘gEaaR (3eeRor & fav edtare 3R @) 3R AiFeaR (RfFTHT, Taoodr weedia) # Jd-
Af@F WT CHAAT FT FH AT IJATR &1 FHH FHIAT YeT: 3G, AT Aol 1 3ifdd Auer ar
39fAse ST &1 AdgeT AT gl

Environmental sanitation

« Aims at contributing social development by improving
the quality of life of the individuals.

« Environmental sanitation includes
» Hygienic management of solid and liquid waste
» Control of disease vectors
» Provision of facilities for personal and domestic hygiene

« It comprises of behaviour and facilities to form hygienic
environment.

13



TATEROT TTESAT T 36T SAFAl & Shael T JUEEr A GUR o AR areErforn e # derere S
gl 3HH Tl 3N 3 AT 3afAse, Aer dFeX & AT R AFaId 3R e Toeodr & faw arfrer
a3t & graur & fAuere a1 Toes gaue afAe &1 THRoi Faeodr # U6 T@es aTdeRol S &
fow sgaeR 3k glau =t afder
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arelt &1 3MYfet MR Faeoar @ FEfd SR SAREL S 6 aFd, A AoeE (Aol AR #7A) A 9T F=
arel Wrsteten! (AT & 3c9e i) & $a W7 &1 ARTH-AGS a7, ad e Ffaag afda & #7d &
faffiee amlt & & et v & ATegw @ UF AT ATE & Hg F WG R Srar B, g5 g9l Ageaqul
HROT dF g1 T8 dF faffest Anlt & Aregw @ A war g, o & quesfdd "ue 3ma” ganr feamr
gl B &R W MG & YaueT ¥ Hftd AAedd: Waffs gEdald & @Y F&aed 1 gafdd &ar g1 dar
sgfav § Fifh (T) Tacoar ¥ gefaa afafafer &1 v 931 ufaed ) & a1 39 #09 giar ¢ 31k @)
TS gapR A FUR & fAT ggel =0T 3 Ie] TR W HRAlzad H A a9 3 g &1 fachas
ST AeloTel TSR T Vohel & AT Taeoar gud § S A a7 g2l & qaferor & gaor &% ® & 3R
3 FGhT T AT W@ﬁ%lwwmmﬁmmmﬁmmﬁm
grdt &l 4, 3R ol AR A, T gale, HSROT, 3R Y @ e ate, Aaretetant R 3o qorent @
g &l 7 anfAe § |
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Environmental sanitation

Natural Built
Environment Environment

Water supply sg
(Water treatment
AR storage) =]

Sanitation (Waste-|
water & excreta
management)
SOIL

WATER

STt 3Mfet 3R Faeodr YouHl, Tfde- Rffd gatewor sk Aqsal & & arge ST 3cdesd #Rd el
IR Aoy Faesar & sl 3R FdEud 3u-gonfadi (dren); grhfas ardreRer (@em); @A ggteor

pe

1.1.3

(TS

Farae 3k 3ufdse [{ea

Sanitation planning

« Cities are engines of economic & social development

« Urban development relies on good infrastructure and
reliable service provision

« Sanitation systems are only considered partially!

 Failures or unsustainable solutions put huge financial
burden on ULBs.

R, e e 3R awfos e & 590 & &7 &, [arf@at & 3nfdw 3R aenfes smaegsant
QT HA & AT Gropfcdes TATEAT 1 ST AET HT AEeIhaT Bl §1 Toh geo A A & AT et
gl giauw 3R favaw=ig dar graure Hgeaqot €1 v qedl ISt # yenfad e arel Tesdr
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JTETAT HT FH FT SO &7 & v, Fe WaR, e wef@dt 3R W Wl @9 & W 3R FAAR
3TEIET FT TSl & S [Ahedl & [T FRIFH dled 5T 1

FaTodT YUNfordl T 3 3% & F & AT S g1 3680 & fov, 3dF-age | 3manRa Fawoar
FAT (AT ar Aftesd ER-3muRd) A HFE HAGHA 3R AT HrUs H @iell H, IRageT AT 3TAR
Tar3it 3R ghaud afAe 76 g &1 sae dfaRed, T st & e, @y & @ A, iR smfse
FETUAT SN ST, ATSCIolT AT SIS & 39T e W EA oAl AT SIal &1 3Ehadr A1 3Haey
FAS AR ) iy o aet s §1

Excreta & septage management

» Widespread technologies in industrialised countries are
unaffordable and inappropriate for developing
countries.

« Cities where septage is collected is often disposed
unhygienically

« Where treatment facilities are available, long haulage
distances, bad traffic conditions and poor enforcement
of law hampers process.

Rerraele et & e H, 991 A #§ Ao 3R 70T fg [ a1 gda@e et ik aftes & ax
qIse Faeodl G THiAd g g1 e =i & Ry &, Sg Jd f asas geh & eftarerdt, eel-
s Beed 3R FO 3T o 3R TIE & AegH ¥ Aeedr § S @l e g F o
stenfarferar 8, dfther fasraeher gt & ¥ 3Radela a1 srquged &1 i age W @i Faeodr dedda @
Ao a3 1 THid fFar I §, @ 3 3R 9@ 39ER & o e Rt % @ e o g 59
YR, IR Ty QAT P I I §U AR qawor 1 Jgfdd A &l

i 93 U A GedAc H FiAuT Uy § AT o gols H gl I ARG H g F IRdg & AT
HARFT THT &V HGIhdT, Hdg T Tl FeA dTell FAT A3 & AT AYUTcAS g Fohell &1 AT A
AT & MR, (A IFE HA®F HegareT gl § 3R 30 YR Ig HURIST TR & AT 3qeeyr g &
"hll §1 SEH Achiolcel FHTfaa AR ST & @ €, I8 ol Al W, Solfarehrdl 1 &Arferdt, Stef ar
aHg H @ TR Bl

16



Waste and resource flows

Processes Storage - Transport — Treatment ~ Disposal - Reuse

Management Operation ~ Maintenance - Financing - Regulation & Enforcement

g 3MesT B AR gs (8W) 3R 3rufdse 3R Fare yarg (3R 1) 7 3mfRIse & @idl @ ogatar g1 ael
3afdIse 3R AT YA H AT & o Ueh Tehlehd Yot (831) I TERIHAT Bl & foraras gomelr
3R 3HdH gao, Y & Ay FET aRdgs, 3TUR, JUEd @uee R/ ar ge 3 (e w1 durele
IR TEREE|

FT deoll T W ¢ AR AR gH FW FT Thiehd ©2F fog A AT et & fov damest & &9 &
YART T AT

HRA # gH TEAW &1 FiAm & T IJYRISE STl 3TAR AT & & A Jord g, grefifer [HImGT & e qreir
aga @fAT &, 3 5§ ool guR glawr Fed

1.1.4 gl galfaar

e 1 Y 3T TaTedr # e g T W URT ST Fhdl & - TAET T A dhT HTUSET TR el
FYATCAAT & FROT $H YFR fAdedr (2o / TARR), 3RERy (X MR eR) @ siafifRa (@fRaw /
IR
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Challenges faced by households

« Illegal status of settlements
* No water and sanitation provision by law
» From illegal to legal
« Community capacity to develop autonomous solutions
« Skills are expertise are necessary
« Tenant and owner agreement are necessary

« Community funds are necessary

1/4-2/3 Ed SEEar safzal & wdr § REtTaRe ar 33y s )| F$ adefas ar [elr 3nRERE gy
AR Faesdr Yerdr &Y SEA A FH A A g1 HAY F Fel [T H goler S 3R AHEIm &1 W F
g@s & auiRer 9d 3R FTose AAT G §| EAT IR dRAA & IAY FAde # GRart &
SAFAINT Folaelel ol Juodl & fav AREwS §1 33U ¥ F i aRadd & AT #§ e wafddt &
FASA &I MARIFAT &1 JUAST & I 36 368 & v A7 Ferefaa ot adhrer iR wdfarnt i it g

ST, fae divoT, fohdTeadel, Herel 3R arel 3R Taeodn Jonfoal # 9=t 3@ & v [Affie sepematas
&t 7 A9 Hlerer 3N fAATAAT T 3MaRIHAT il 81 Yo 33 SRt & AafAd sg@s damset Hr war
m%,mw@,mmm,mmﬁwﬁﬁmma

HaeT & Al fAder &I 3Tavgerdr & GURT & Oy wId § 3R fFker 3 qufaadt # aer =g e
Ted foreTe Jfds 9 T 78 &1
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Challenges faced by households

« Households capacity to pay
« Differing water cost
» The poor pay more than the rich
» Is cheap water really cheap?

» The “good” price of water

FH AT Tl AeN IRER

X & FeAd2lall FI HAT, Seldl
TR & FoARIT H FA, GAAH Aol T o &, Far o gl § e
fashar3it & Ao arem ael #@gam &, sEfav 3§ @Em e 3R 99 & v & seaAe fRar sien
gl
STl 3R TIEdl ¥ Fl I HT 10% deh ST Iuradm ad G R Aot eftareral & forw
T giderd 3uAer faRar e g
g BRI # "AG" Gl H ITAH AL P Hehol ¢, THAT TS I[OTTCT dTel Ulell T FEATS Toham
ST Bl
FIT FEAT IEAT aFAT H FEAT §2? AU AR (AT AT HT IAR) AR graena Hr rgaiedanst & & AR
AT ARl & FAIfH I Th gER A I3 §C &l

qret T el FAT GUR AR TEUe & & FA ol IR Faeodr gEaue # gUR & AU o6 agen #
AT H H UH TS MR B, @ & AT A aX whd € T g & qorear @ war &
graene 9T foer et Srem & 99T @1 A7 bt g

3Eadl FT THIT

mmm@ﬁ%m,mmmma%mmﬁammw|
ey 3R qdiarer Y 8T & o, g8 TSt OF qgAre 3aRaE gl
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Challenges at city level

* Weakness and incapacity of local utilities
» Poor performance for water and sanitation provision

« Two principal constraints: cost recovery and inadequate O&M

« Rapid population growth and urbanisation

* By 2030, 3/5 of the population will be in urban cities of
developing countries

SSe[UH3N / JAAE & Hieholed & TN A AL IR Faeodr & [FEw | q&F St & &9 F A6 H
agelr 3R RTea Faes AR TEREE @ gEEe @ - ael 7 99 A W e AR Faeedr et
HASN AT IETACT HT Aol gl HEET H FAMAG [FAROT FAAT TEHRI & AT Tols W Teh Hgeaqol
FRE G ¢l faFraeia Sf i TR 3T A9 ddr & v arlt, Facoar, fFeadr smaw Ak adafes
aRaes Afed T dof & ol Bl AT F AU A WAW Y w # RS & an # &
egad #1 gl

Challenges faced by small cities
* Small cities (<5,00,000 inhabitants)

* Most affected by population growth and urbanisation

 Lack professional capacity
* The "Management Gap”

« Small cities are neither urban nor rural

20



BIS-AAE T FHATITT (< 500,000)

FHAAN TIHN

R ® & FS 9 AR Taooar 39AAart / e JE

FS YA T G

YeeT 3R SATOIT gim § Fifeh a3 oekt & ganst i wel & Hror oY

FAX / HarRor Tivewior 3l a1 AT / Aesege]or gieaior ¥ fades & fow qaea 67 &1

Why is sanitation coverage
not increasing?

Points to be discussed

« Insufficient awareness and priority setting
» Inadequate institutional framework

« Inadequate legislation and policy

« Inappropriate financing schemes

« Capacity and expertise

21
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2 Idd ETa<odr 3R S ey

Contents

» Waste products

« Parameters for characterising wastewater
* Understand your system

« Ecological sanitation

« Resource management

* Planning of sanitation system

* Closing the loop

2.1.1  3m1f¥se 3cure

Black water

Mixture of -~
* Urine,
» Faeces,
* Flushing water and
« anal cleansing water or

« dry cleansing material (toilet paper)

A, A FARIT Il 3R @ @ I[Er TS & AT G g Al (3R IET FHG HT S §) AT G A0S
A (S T 9W) F AT T solhdler FEd §
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Grey water

Is generated through, |

« Bathing, 6(«,,,\“,,,,, T

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

* Handwashing,
« Washing utensils and

* Laundry

W,aumﬁ,mmﬁmmmﬁa:mm@mgumﬁaﬁmﬁﬁ%lmﬁwmw
FIN-Fol sleharey & A1 AT Srar B

Excreta

Mixture of
* Urine,
« Faeces and

* Small amount of anal ':g g
cleansing water "
« No flushing water! m“m

D i DRy - —

e: Inda Water Portal

A 3R AT & Fmor A faser wea § SRR o wafier ot & @y AT A8 € (@eifs e aws
# ST gT el T NS A @iFEAfAd B ST qwd @)l
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Faecal sludge

Undigested or partially digested slurry or solid resulting
from storage of blackwater or excreta.

Saurce: Martin Engmeenng

sdoarex AT faser & HEROT 7 3YAR & 3cde gl arel 3aRafda ar 31 &9 ¥ gRafda o ar 39 &
T AT 2Tec “Hl HIas” & WAL FAT S1ar gl

Domestic wastewater

It includes all kind of liquid waste generated at
household level (blackwater and greywater). However it
usually does not include storm water.

Source: Eawag, Sandec

W IR Tl F A W], HIRAST & FM WA gl §; Selepaier 3N Jarex| grefifeh, s@H 317 dX
FAaleY fAe 781 g
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Stormwater

* Runoff from house roofs,
paved areas and roads
during rainfall event.

« Water from catchment of a
stream or river upstream
of a community
settlement.

Source: Protect Every Drop

TS FHCIAE fAuer & auich arelr gt & ek BX & odl, g aEl, Hghl @ kel §1 3 U URT %
STOlaTE AT Toh AHETAH fAuers it 7T & SeaTer a1 @ Fehord arer o=l ofr enfder g

2.1.2  39fAse S & Jd&Ui & AU AUEs

Solids

* TS: Total Solids & TSS: Total Suspended Solids
« Suspended solids- bigger than 0.2um
« Settleable and colloidal solids

« 70% organic solids; 30% inorganic solids

Turbidity and organic solids deplete the oxygen in the
water body and prevent light from penetrating.

AT S a8 3 91y § ST 0.2-ASHIAY fheel & ATIH § g1 S| ST 70%3T IeId Fafash &
3R 30% 3refas &1 FEias 37 SAER 3T 31X Fas § St T PEias fas Wd & & H §adT g
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Tl fAeifad 3 & gl @am o AR el o/ gid 1 Auert d9g ol s g A g A% H eI
am,m%ﬁmaﬂ(sﬁﬁ@aaﬁgm)sﬂmﬁWﬁaﬁMI

Frefad o g 3iR/ar ATuesT & ATeIH O 3ET ¥ g oU S €1 gt 3PR 3™ fAdied oy
AHM & @Y HqoaRa HaRse e gdieawor # Bearst g Jrar g, @ o gardf & Ao 3R Sifew
gt ured STl AT § ST F FH F Gohdl § 3 FAAAT T YhIRr Ft AT o7 bl Bl

Organic constituents

« BOD: Biological Oxygen Demand
COD: Chemical Oxygen Demand

« Biodegradable organics: proteins, carbohydrates and
fats.

« BOD signifies approximate amount of oxygen required
to stabilise the organic matter.

Used to size treatment plants, measure efficiency of the
processes, evaluate compliance with the discharge
standards.

StasrahaAvRie Fefae Jed &7 § W, Hreiersge IR @ & & gid ¢ I g=aRor & guaiRd #r
fSEarst foham Sirar & ar 3o Sifder FEientoT Uiehfcen Jierdicte &1 et 3R Aftes ufaal & fawma
FROT df FHhT 8l

BOD udigior & 9RO &1 3uAler s qerd & Sifash fEulieor & fav smaeash siterdisid &1 3egariad
AMET 1 Hedidad o & fAT fhar ST @har 8, S dgor #, 39fRIse e 3uar ghRaust & 3R & @uiia
e & AU, $o TR IRATST T gafdl H AYS AR RIS fFdga WIAC & equreled HT Hodiha el
F v sTaaATer Far S et &
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Nutrients

« TN: Total Nitrogen; TP: Total Phosphorus
« Also known as bio stimulants.

» Essential for growth of micro organisms, plants and
animals.

« In aquatic environment - growth of undesired aquatic
life.

« On land - leads to groundwater pollution

ATggotel 3R BRGRE, e GV ded I Sta Seisieh Fgl ST g, Fgashal, diul 3k a3t & fasma & fav
HETF &1 FeT AR #H BFarsl & |, I 9vF dcd Ao Jog Siiaed & a1 SROT e
T § S fqEfea Jeie & 9l Ad &1 9 HF W afRE AEr A BEEe oA € a3 e
YENOT & FROT 1 a7 T §

Pathogens

« TC (MPN): Total Coliform; FC (MPN): Faecal Coliform
« Communicable diseases can be transmitted.

 Specific monitoring organisms is tested
» to gauge the plant operation and

» suitability for reuse.

3afirse sier A Aisfe Wrstersh Sfal eaRT Fal Wi 1 AW/ Rar o1 Ghar &1 G & Fered & 719 AR
QeT: 39T &Y &TAAT & v faRise @R gary shat i 3ufEufa 1 aletor f&ar s g
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Hicpie JFIRAT & 7l A e g arel A (S ek AR 7 A Yer 7 g1 arelr difedi (4
TEAF, Folferan, Aeqdaex) el afAe §1 W@ & AT A HGWUT &1 U Hhdeh gl 1 JAIo ¢, A
T A, SHN, S T WrsTarohi & AU T Hohceh FeaAsNa ¢ St A # Alog & &b &1 el § A &
ey T 3URYTT WY gl el g Fehchl ¢, AR AT &0 & g8 FoT 1 3URYTT 7 Hehel w761
fareram|

Other parameters

* Heavy metals

« Acidity/Basicity (pH)

« Alkalinity (Ca & Mg Bicarbonates)
« Electrical Conductivity (EC)

« Temperature

A T3t T IMHAR W anioifsge 3R i afafafeat & ganr 3uRise Sid & S fGam Srar ¢ 3R
I 3raflIse Ster &1 Iof: 39T BT ST o 3§ §erT S el &

i AfF Shaw & Hfedea & AT 3ugFd wHErar AT FH FHOT GrAEAR W 6 F 9) §I rEge
3T BT TRA THEIAT & G IURISE ST SAfdeh T F TR HAT HREAe &

Ffoeaw, A7ARTAE, OfTw, R, FEfHe 3R sEwElae, 3R 3mAETr gesaags fr sufeafa @
3ARAISE ST H &RAT giar &1 3fse o & a6y (AF=01) & 318TRar pH A1 & aRade 31ea & &Hae &
FROT g gl

AT IT EC A el fqufed o (TDS) Aigal & Uk FFA AT & &9 # 39h0T fhar oirar g1 &= &
foT g&aATer fhU AT 3UfISe ST &1 oauidT (31T ‘FAHRA) B o gHA fdegd Aehar AT W
uRa frar amar g

TUENT ST 3l &1 Jolell A HURASC ST YA AATID: Db g1 dT9HT H THG e Fiafshansi,
gfafshar &x, STelig Siael 3R STl 39l o Tl SUgerdl TR 91d giaT g1 8 37elar, i 38
Il Y ol H A Ut F HA goreralier B
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2.1.3 uRfEufas raeoar

2 R S 2 0 T 0 N L N e R TR

Ecological Sanitation CLOSING THE LOOP ON SANITATION

*Resource recovery and reuse.

«Minimizing the consumption of non

renewable resource.

: ks 8
Hygienically safe, economical and : U‘i"u
8 _‘.; l
closed loop system! ! =

ustainable Sanitation & Water
Management

v HRE - RF odtare e 7
v SIS HT HTUROT FHE el & 3R 9o 390097 377]T §
v g T WE HEURON g, O T AV g9 i GRIET &9 @ 9 H A gl F g B

Characteristic comparison

Grey

Total ‘ Urine Faeces
water
25,000- 25,000-

Volume (L/cap.yr) 106!000 100,000 500 50
Nitrogen (kg/cap.yr) 2.0-4.0 5% 85% 10%
Phosphorus (kg/cap.yr) 0.3-0.8 10% 60% 30%
Potassium(kg/cap.yr) 1.4-2.0 34% 54% 12%
COD (kg/cap.yr) 30 41% 12% 47%
Faecal coliform (per ¥ i
100 mL) 104-10¢ 0 107-10°

CBP: Sustainable Sanitation & Water
Tuesday, 10 October 201 P 'l' eI Ao 21
agement

Jarex B IATARGT T Teh FiAfSE B, Eh ATy fAAVAT qUT ®9 & FiEpich e, Sfae &R, Te]

SITRITETR, EXe T & FEAATT & HRebl 3MME W AR FHIA &1 FaeX F7 § FA g¥A THR H
39fIse STef & o g & 3TAR Hir RIS &I &
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3cHfSIT T # GV dedl 1 Aleadl AV ded 3R R Aaedl, AfFaad afafafr # R AR Serarg
aRFEAfal ot e el §1 3ve) ey &9 #, 78 ShavRrfRa 3R dive dedl # Sy goey g

ShfEH & aRYeET @, IR Hel &I HATER0T A 3T ER & AdNolelshl & HROT IFGUBIA AT ST §
fSraer e & 78 ey W AR gl B

Potential risks and benefits
| | Greywater |  Urine |  Faeces |

Fats, oils and toxic Micro contaminants

Chemical substances (org. Micro contaminants
contaminants compounds, (e.g. r;‘%(rrégnis & (e.g. heavy metals)
chlorides, metals) AELRCES
Pathogens Almost sterile (if Pathogens
Biological (bacteria, viruses, not cross (bacteria, viruses,
contaminants helminths, contaminated by helminths,
protozoa) faeces) protozoa)
Reuse potential (for
irrigation or Nutrients (N, K and Good soil
Value municipal and non P) conditioner but only
potable domestic Ideal fertilizer little nutrients.

use)

Jare, 7T IR A A fARIse AAVAW §| ufse 3cuel & @y Fw R THE, 394 qed AR diad
ST@AT @ fET 7 @A Ageaqor g

Sanitation and the Nexus
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Taoodl AR AT S 379X, QU T Tosis § FH Hhedt § ST g3 &1 Al TaoodT qoumelr Fmiy
3R 3cUTe &, A1 8T Shael Adsilaish TAeLT & A0 & 7@ siesh wiell, ot IR @eg geem & fov ofr sga
g7 81 R 3R 3culesh Taesar Yoy, Ot 3R Fefl @ auid § 3T Fefl gRaT (SrEetE) # e
A &, 3R 38, A FEUR I7 A deq ey S ool & Abhediepa 3R A0 gordr qrawr &
AEIH § Weg GRaT # Aeree F g

e 9l

Sanitation and the Nexus

T QAo F Tl e & U A1 Gl I IMATHRAT 1 Al § olfched Teodl H & 3T SAel-T19
ufshary enffer § S QRIET O & 9l & WY gy Ule T FEesdl WG| AT Fesdl g9 - Sl
Aol gerat Hr AhUH Hr FwAT R 3UfRST T F IR ITEAR - 9 F gl & dar AR adafas
W & v ycgeT Sif@F 3cue FXa g1 STIEATS Hl Sollel dlel 3URAISE ST & 3YTNET & el v
UgdE & AY-ary, WHO feenfadeil (2006) & @R wfica 3uar 3R gof: 3udier gfafRad #e & faw
Yo Rafease 3R dichrest & gaure & ATeIH § e geaT gAfRad aer gl

STl & TFTSdl 3¢l - HA 3R AT - &7 3T 3&RF & & F IS AR FAGOT HY FH A F Aag A
o g, AR Tafaes 39, 9T &7 8§ Blethe 3036, U IR-36TT FAUT & J9Y H, AT e dlel g2t
& SUUR el # U A Fehcl &1 AT @ 3R MR FAEAT & STdoe, Tiedleod HI FIE&T H Th
ﬁw%mmmm%sﬁmﬁ%ﬁma@wﬁmwmﬁﬁwﬁ WHO feemfadert
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https://www.water-energy-food.org/news/2011-09-19-nexus-blog-sanitation-and-the-nexus/

(2006) & 3FER IGANT FFT S0 § ggel FF 3R Al & QAT Tl § Gl 3UIR AR Taeadl AA &
S Re1F Faoodl & A1 § & G 3cUles T U HAgeaqul b ol

IRIRe& Taoodr gonfedt & fav 9y &7 & Wifss 3uflise Jd 39aR ganT A (N2) gee & fou
3T Foll AT AT HGRTehdl ¢ THI S FAH & Icdleat & T gar & N2 & GoAdigor & faw afr v a9
AMET 3MERTH Bl &1 FO Ugd, RIS Tl & T H gAdgor fhar Srar g1 g, aee & w9 A el
TARISS GTrael & ATETH F Yo 6T ST Thd! & - T UhaAT S g & & U189 & Y W dasr frag &1
3YAT RS gV SN e A 93 AW WAl A A @l R1 W W3R TARee gomfet S ey
fFar STar § dr o dr dear o 3% gefl, 3eeRer & v wawr sk etare 3k i Sa &
UASB 39aRR|

2.1.4 TIATYUT gaUA

IWM: Centralized approach

« Various stakeholders / i
customers. P Bie 1)}
v l e L1 "
« Collection and conveyance
infrastructure. § \ \ H

\
« Water driven infrastructure. S
\

il

» Hi tech treatment systems.

IS IURAISE FTof 3R & AT 3@ & T & AU AT Hras & el & @Y fAomr Sar g
Tgl 9Tl 3R dras A 3T fham I § 3R STEIRA 9l #T Aue X g 39her v S g
3 FTAR JHAR R Fafea TAfAwar 761 ¢ 3R At &7 & Suerr s g

RAURST F weAdH gAY, I TR FlARET HIT &

goTTell &1 YeereT 3R fIRIEN 3T 8, grelifeh Famee (S & o1, fasiell, el savida 3R farseran)
AT 39y g1
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IWM: Decentralized approach
» Separate collection and

conveyance infrastructure. J-HH
« Streams are separately / -

treated. -
- Relatively simple %‘_ =R — A
technologies can be B

()
implemented. i g

nnnnnnnnn

dras 3R aE Hd W 3T g1 Hag AR gRage IHAAE @ A ] R & AT oer AR T g
Ay Afser @ 57 TfSehior 3 T GoT F AL fBFAr ST FHAT B
s 3R 9= AT W e §1 g 3R IRagT gRAE T B oA F F A o AN we

At Afse & 38 TfoeHIoT F wHEr ST @ AW AT ST @ § Fgl HfUFHaH FauRe arddd g g
TE-FT U AR ¢ IR sEfoT IF SRe ¥ fwen @ w5 Fgat w e s @ik sk sefae
TATaROT HI&TOT & ARET ALGr & S Fhell &
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Economics of IWM

Centralized approach Decentralized approach

H =
g o0owO

T SHglehd TiReHor #, A & & golr R O&M @I T ULB &Y dgel &Yl g1 glelifeh, AR argdd #
aﬂ’fa?écusaﬁrqmma#wmﬁT@ﬁg‘U,gﬁ'mﬁraﬁﬁqdw @ 3R ST T AU UEeT FIAT Th
st O 31 & S

g@dh faulid, U fahediehd Tifehivr (Tafad Faeodr Jomell & R W) # IRaR (ST Jar3i &1 3qsierar
?) AMFR erdl T gET T &1 dfe AN Far, garenst F Hag F e # - oRagd 3R IR 39y
g, oot Affes Raure! & S [alka i s &1

Multi barrier approach

,,,,,,,, -
(‘Rainwater ) | Urban Water \

) / v q———@king water

( Greywater )

Stormwater) '—n Service water )
{ " Back watar |
J A TP
" Wetlands e owo)
! 1 Sochwach]
Energy Crops
: Urben 5 ( Intermittent urban water sources
an' e (w.)ler sources available over the whole year)
y 10 SCBP JJ‘;lﬂi‘";‘J e Sa nlrolr.z & Water 2
Man g
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9 SreT giseanior gl aRFEAfAAr A T Sl 3TAR Sienfafeat & vheor W A e
e #ar B o1 dtenfafral 3 FEmee aget AR g 3T W AR SR O & @y aRgHrEr
HR TR STel Al &1 39aR fhar gl

NaTech ##® Indo-EU IREISTT & #ATETH & 36 TCHI0T Hl TheldIqah Fedel fhar arar o]

2.1.5 Ta=oar vonfeal i AeEr

Key determinants for planning

» Settlement: population size and density of a settlement.

* Physiographical parameters: soil type, topography,
altitude, terrain and groundwater table.

« Land availability and social acceptance

Design of sewers, gradient of network, pumping
requirements, technology options, construction
techniques and associated costs

HITST T 3SEIOT: FIfed & HAHS H, glelilch dhalhd TIOCHIUT ThEdad & § FaE 3D 3ol AT, 3o
A RO & AT el 3R Heey ATl H gHIiad fRar anl safav ST @ AR yEud & &9 A
faeheiepc €TSEHITT Y AT UST| HIfTd H HRA I Ggell HIABST JTeol JaUed Toie gl
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Spatial integration

SEWAGE TREATMENT INFRASTRUCTURE

» Use of GIS for
mapping the
existing
infrastructure level.

« Identification of
deficiencies in
sanitation value
chain.

Rt A AIRUTferRT AR @ 3R AT AT & (SR A ol # 9Radd & SRUT) B gEAiad
JUTTel & 1Y FAIRUTfoRr T & R e S arfeul

GIS SH 3UHYT Haft Ff qga 1 eI el H FAgg FI § 3R FHDT Jeledl AeT T Jefdy & A el
gl 39 AT & 38 WS &I Ugdl e A Geddl Ao § 57 & gAardy giawsd & awd & dohre
AT ot FT GG gl &1 W 3uaor faffied ot & Faea 3R srfeagsa 7 @gradar ad g

Process integration

= B @)

wan

f——
=
s

&
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AT geuT | GIg 3R aRags S T | Sl |

H8 AL o dhaol HIA G & TG H dioh Taeodl & AT o & gRuesy # o gRusFd g @ €, 59
I Y Hged e S =A1igT|

& JEIfad JiAAET o 1 ThreoT Hisfer giAIEr @™ & |y gEdrfad fhar Ser g

S GoTlell 31X IfshadT &1 A A ¥ Ygel AISal JUTell & T ofel, BT A7 Adiehenior & fow favemor
39S i1 AR

Mzt patofthe o Meal ot o1 P ey e
Cepency: o 3epns ¢ oveemes yravax
e

RETEWHNE
od3heg 0000 Gl
in combrTyh wih

05N stanams
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7\ management AT 2r-e e Tt
v ateia A per e

ST0s

Erours sertc lank oluect |
Srey witee vom sousennta i Y 7
caermcied B seconden S
et spthens (Saak g

I "]
|| sepocrans fp] sconse

N R tark
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N
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N e sne
90rats " pseceagn basimt
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Eatens decarbatad
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Logic diagram

Fanire B macivwter s

Cwvebap & wmnl tormdeen Contwct ) srried borwbeen Cover sty - -
Farvs A e o V2w At tataIt e Fantnd S ratad I incrernd | Cremmtsraburgited| [ Ovcariatina | [Rewaw
calect 300 YenEEo T % CONG a0 TansEc T Biesatse gl DE002N0 33 200 e SN0 TE ttakcm sewar S e
5 S Sewage Reusst
Sovarnon | boaanastplat ¥ seconm
Tene Decormaned [Fwiwr | Ao |
Lask Thaarnmt i pitem ™ reconr

et gfae AR RfAT gdiaor & ca # @ gU v difded efSedior @ gRenfd o
3MERTRAT &1 3T a8 HT difeher ol &7 & v [JfAse giar & 3R S8 SR WX dealel AT 39T Siley ahr
3ETHAT Bl &

3H G & % INW, TIeodl @l H el H Igalel Hl H HAeg ad ¢ 3R 50 g & Faeodr A
HGll T G He & AU 3ugeFa Fevedl o A g X 3 &
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Reuse aspects

« IWM has strong linkage with resource recovery & reuse.

* Reuse is a demand driven process.

* Quality and quantity of the treated effluents plays
important part!

« Affordability of the treated effluents.

« Equilibrium needs to achieved between conveyance
infrastructure and cost of the treated effluent.

: Sanitation & Wate
uesday, 10 October 201 %5,

gTed ASeifasd $ToT & @Y 3R cggart AR N Fatat & v gacd dicagat &1 @A g\ e ®9
¥, 15 3R Scutesh Taeodr gRATN 3icgawansit #r syafey, At gora 3R g Faeodr & @y TR #
AT, ARISC ST ITAR 3R Go1: @l & 3UANT & [0 T7@ I9EHRT HRb g Fehell &

Case studies

» Tadipatri, Andhra Pradesh (2.5 mLD)
» Centralized approach
« Facilitated industrial reuse of treated wastewater from STP.
» Industry to pay for reuse infrastructure.

* Mancherial, Telangana (0.5 MLD STP)
» Decentralized approach
* No buyers for treated wastewater.

* Tirupati, Andhra Pradesh (50 mLD)
» Centralized approach
» Conveyance of treated wastewater most expensive!

sday, 10 October 201

T TH T AT &, S A HFHC eI & AU S SAar g1 HHT 3cuigs 9ier $ g ufshar § 3R
ST OTell T JMERTSAT qgd a1 ¥1 TG & AHS H, $H IARIFA F HFAPd STP & Fellol F A€ H
3YAT AH G B Y AT FS T ¥ 3T IRGg A @ H o F dg BT | T
Harepcl STP 38T & T FId & weh 3T fig v ghaer aar g
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FHRS, AT H TH AT &, @ g5 ¢ Dicilsll AHG AT IR & T v Forfed AiaAagy arar
IR R T B dicle # qgd # @ G Afew & g, greliich IR 9 9| sheT & &RoT &
q@d §U 3TUR FRAUT N 9IS AT AEAT §1 TH R IS AUIaer 1 Yarg Fewm S s
Hiclel & e AT A7 3egedt & T fhar ST Fohar &1 gTelifsh, T: WIS Il &7 $[IT it o fow
ot & wgd A Rermed ¢

foeufa &1 AT TG & AW g, At S 6 3T 3R 3=g Heftd Raure #isier STP & g &ud
£ 3R & varg &1 aRage HgIm &l

2.1.6 o9 |ANT

(=0 Water Loop ]
[l #73 Nutrient Loop |"
\ =

"

ﬂ
Domesllc Use
. Use Use o=
= \\
S 0 |
@ - "A\;\,v
“' SANITATION )
Recharge / Reuse ]
"“4 Collection F
\k_ f
Treatment J

Wmﬁmwmqvaﬁrwma@ﬂmﬁélmﬁmﬁmé?aﬁ,ﬂsﬂﬂaﬁr
HR FAEAST T TS B T § AR ThAF T & HA HROT H FHSAT AT

TS H R{EeH Afafierar #F aHs & a1 &, s e fr deer 3R haeags @dg § S g 3R
AN od I d¢ Hel A HGE FEM IE dad odl (e AN diveh dcd) Ft d FA & ACIHA F @il §
S aelt 3R TaToar goumelr dr RReRar ured @ ST G
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Key take away...

« HYBRID options = maximum coverage in collection and
treatment.

« Policies and regulations should focus on reuse of end
products!

* Private sector can play very important role in
decentralization of sanitation systems.

« Decentralized approach - supplementary to -
centralized approach.

A0 o aTer ACEl & YR W el 3o & Fenfoa e & fow gsfas [Aeear & Hsor wten, Jar
TIhaTeoT 3T HeuT Fg-318dca & ! dhad Ig 3 3N R 5oy & Fag 3R 3R & 3Wedd wale
gARET A FeheT &

oSl gaue A Fifad § 3R safaw Aol @ 3ifas Scurel & ge: 3UheT I derdr S W edTe e
AIMET| HIY R 30T 7 FeeT JGNUT & Ya: 3TN & Y AT Yot W Al &1 F&d Hreada gl

T THR A ALY HI AIchTge ST AIRT dlich DI 3FAT I Y& fhar S g 3R Taeodr dard
o & B T% Jga FH|

fahGIntoT 3R IRURSE TCehIoT 9RA S faehraeiier gaf & U qa@y & T Bl
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3 TISAr Juerdr 3R grenfafesar

Contents

« Sanitation and its objectives
» Functional groups
« Sanitation systems

« Emergency sanitation infrastructure

3.1.1 Taeodr 3R 38F 368

Definition

« An intervention involving behaviour and facilities aiming
at interrupting the disease cycle (faecal-oral disease
transmission).

- Safe management of excreta.
- Hardware (toilets & sewers)
» Software (regulations & hygiene promotion)

» Access to basic vs. access to improved

ay, 10 October 201 SCBP: Sanitation systems and technologies

TITTAT AT S YRATNIT g1 3Hhel s Faeoal Alld Al & T Jaue & v forar Srar g1 Faesar &
FS IRATYT & sTTAT AA-AfTF AT TIROT HI FF Fe F AT 319TF all, geaR (S e 3R
A1) 3R divedR (s, Faeoar woR) aiffd g1 s8H AW #d & 9o 3w 3R sifaw fves
fAer § kel Arec TTTST AT Al & FIAIT Javad & e forar S g1
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JEaX WfAfFAT T graaae e & Feere, Th Afcad Jumell & AT Feierr, 9 Faer eiarey, gaer
age taTer (S3mSd)

e defafear. ool etere, aefas e, g e

Objectives

* Protect and promote health
» Protect the environment

* Be simple

- Be affordable

» Be culturally acceptable

« Works for everyone

FU AT FEd 3afIse AR At I, Alrery F SPE W, 9 & R A AR g aRaw gt # et & g7
@ A1fgu gar, A, Ster weyor, fATdT # dies arel dives dea Faesr & a9 3R 9l 3R Fe @ wRaor
Eyl

JUTTell TR §T & 3UcsY TAYAT (Ag 3R A@E) & @1 aRdifold gl Afgu| STl dehellehl Shigrel
AT &, T dhellepl & HeToholel glall AR

Tl AT (oit fed, aR=ETereT, TER@TT W) SUAThATAT B 3ereh Hr afEar & T g @i
38 Ty {f-Rareit, faearat 3R geomnit & 3FaR qgidd fhar s wifgel

SO STl aUEhT, GO 3R ARSI T FALT IMaRTRABT B AT H WA §oT A MG T
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3.1.2 FATcA® THE

I\

Functional groups

« Technologies which perform the same, or similar
function are grouped into “Functional Groups”

* A sanitation system is a combination of technologies
through which the products flow.

« Only selected combinations of technologies will lead to
functional systems.

* Domestic products mainly run through five different
Functional Groups.

faffest daslies, S T a1 FAET THR & FF & hdiedd AT ¢, o6 FACHS THE Hel ol &l T
et wrfcAs dagl A eEr-raer dienfafear &1 v @ Ssr S1ar 8, dr U FEesdr YoTell S
TIESAT YOl 1 HcAs doflel & fau dediffeal & wraueiqds age & naegsdr g1 T Faeodr
YTl &1 3cdoet T 3curel 3R @t wrdicas gl W AR e aifRe, 5 3ol & 3uged s @
fAgerar ST Bl e 3cue HEw ¥ @ o Affies srfers @egl & Aregs @ e S g S e
1Y e T Yol &1 &
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Functional groups

Source: Sandec Training Tool

Tl Taeodl Jomell SXBE I YT B &1 30 @ 3cUlg AT of FIE 3R $SRUI/ 3TUR THE A1 IRde
ST 1 T8 AT ¥ @ 38 a1d W AR o § & a2 st smenRa gomelr & fAw suerst arelr & aafed
3mgfet Bl

deglehd 3UUR HHE H 3cUl HT YaTg §lel & dIe, Sigi 3cural @i 39T/ f@ues g & fov 3 do= 4
qge 3UUR AT ST &1 3cUTe gTeliieh TaIg 3R 7SRO/ ITUR 39ANN e FicAs @g # off gaed
g B

YOTTell & 3MUR W, Ycdeh HdicHe HHG i ITaeTehcl =61 ¢l
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LADIES GENTS

User interface

Functional group

User interface

- The type of toilet, pedestal, pan or urinal the user
comes in contact with.

« It is the place where water is introduced in the system.
« Determines the final composition of the product.

* The choice of user interface is often dependent on the
availability of water.

3UGRThCT B, IUTRThdl & FUh H e drel etarerd, T, 98 AT HACT & YR & 0T el g
3Gl S & 3cure 1 IfdA T w1 Wi sar §, #=ifs Jg a8 Sorg § STel Joel # Ul gqw
fRaT a7 §| 30 YR, 3UAThRAT SeXhd HI e JFR Uil HT 3Teretrar W AR gidr 81
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User interface

Ll

2 : e Urine diversion Urine diversion
P flush toil Cistern flush toilet
OYoTIRIvioley st dehydration toilet flush toilet

d b )

Low flush toilet Vacuum toilet Urinals

Technical and physical criteria

« Availability of space (especially in case of urban poor)

« Ground condition (rock, sandy, loam)

* Groundwater level and contamination (coastal towns and
cities having sandy strata)

« Water availability (small towns and emerging cities)

» Climate (temperature, rainfall, sunlight)

xsday, 10 October 201 SCBP: Designing of sanitation systems 12

YTl SeThE FT TIT e B8 daarer 3R #@ifas Avest W [IR F=ar §;

1. STeTg 1 3ueletrar 2. ST T Ul 3. ool TR 3R YGWUT 4. STl U 5. Siedrg

Source: SSWM Tool Box
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Urine diversion dehydration toilet

for wipers for washers

T 11 1 1]

urine urire pt anal cleansing water wine

Source: Tllley et al. 2014

TF HF go arenmn g@r iEer (UDDT) 9t & S ve eftared & Hares § 3R o (Fe) 3 ¥ X
(F[) @ 3HeET S g1 UDDT iterery &, eiereld & AH & &9 ¥ #F U 3R &hrer Srar g, s
e & IS Teh 93 ol (B6) & ATEIH A FA [Aholdr Bl

Qtarery & el el 1 36T gl g Ageaqul ¥ dfeh ©) #F efarerd & qg@r & # 7 Bshdr & 3R
) AT AHA F7E TR 3R AT Farg &7 H ThA AL g

mm%yTww,msﬁWf&ﬁmWﬁammW%lmﬁﬂgaﬁmma?
T SEAATST AT T Wb B

49



Urine diversion dehydration toilet

Urine diversion dehydration toilet

Ventilation pipe —
pve 75mm diameter
— AC sheet
— RCC beam
Superstructure:
brickwork (single) plastered and colored
— RCC platform 10cm

/'~ Basic structure (storage compartments):
brickwork (double) inside plaster water tight

gravel filter outside plastered and colored

for cleaning water

canister — |
f; -~ _,.J"'
\v"‘Bﬁ‘&'\;&k (double) — - —
RCC base slab —_
rubble soling 5
sand boxing —
u 10 October 201 BP: Sar 1systems and techr 1

39IFdr

9

o e Bersa iR HATT e & fau s e & 3R fafise Sewe (S s e, S e
ST THE FA §) P HERIHAIN & T el Fhel gl

ALY gge/ T
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UDDt ®8f 3uTehcli3i o foIT HgeT AT i TISC w161 &1 3UANThdT Ugel 30 SEAATST ol A Hhid Hldl ¢,
3R AT (S 7T FER A Ael) @l B 30 A F AT F FEER F § Ak Hehell 1 STANThATHT
& o e TPl g A H R 3R vede aR@eE sraeaw §

EECRECICE

qrer BT Al & HROT ey fTerE HJo H AH WA F fIw UDDT AisT 3R AR giar & 3R kel
3T A BT HN AT T T HGTHAT @I ¥ Fifp 78 v FE gomen 1 BEAw ¢, sAfaw ted |
Ul STell g Sl W, gleiifh die 3R 3wl HER & Th o7 HUS  Hh A ST WeT| €igsi &
TR AT AT, FAifE T FqF b suReAfa 7 ST oena

Urine diversion flush toilet

Source: Tilley et al. 2014

A yRade Tl Atarerd & SUDRThd HT Gol: AN & fAT 7T H el Hel H HafH Flren & R ftrer
¥ solehdlex fqshedihd 3TN Yollell # Tehdl foham ST Fehe B
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Urine diversion flush toilet

Source: dubbletten.nu; gustavsberg.com; stman.se; rrocevac.de

Tuesday, 10 October 2017 SCBP: Sanitation systems and technologies 17

Vacuum toilet with biotank

Filtering In trenches
Fertiliser

Sewsge system
Evaporation
Collection

To sewage marm

Source: Jets Group (2005 & 2009)

Vacuum on demand system

o st

Tuesday, 10 October 2017 SCBP: Sanitation systems and technologies 18

A yRade Tl Atarerd & 3UDNRThdl T ol: AN & fAT T H el H H HafH Tl & AR ftrer
¥ selehare [ahedihd 3UaR Yolel # U fhar S Fevell B

dorgH <ftrerg worr itarerd € S Aol AR HF gee & Tl HSUT @1 3UANET A g, TROTEEGEY e
FIAGH IMIRIRAT (0.5 T 1.5 ex) @l &1 dogd MaTerd RN Felel efaaie & & & HRHA 1 TAT
TR Y R § 3R FAT Il T FH T FF AN & HROT AR H g9 H FAeg HId &1 37 d2T F
FROT & vare # 3= FEfAs gard @ FeEl gl ¢, d9gd e Ry &9 @ gus darex 3R st
39UR & HASA & 39GET I FERE 3cUea & fav Wifds 9rae 39ER & fAv segsfad @ia &1 3w
eiterer gotrelr a3 3R B¢ sat, ¢, Tl & Sigrelt 3 gars Sierslt H gl @) gl &l
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Functional group

*« The ways of collecting and storing products generated
at the user interface.

« Storage often also performs some level of treatment.

«The units are connected to soakaway zone or
conveyance system for discharge of liquid.

* The units have to be regularly emptied for solids.

3YYITHAT §eThT X 3cTesT glel dTel 3cUlal & TUGUT IR TIAGT & foIw 3uAer I S arell deheiteh

fIEARA $SRUT & HHA H, FS TR YA WV ST Fehol ¢, Glelileh g IHAN W HA § 3R RO
AT W AR &1 |l sprsdl B A A ga gare & v aRaesd @ ued ar g e & AT A @ &
fger & faw o1 gl @rfgr 3R S gerdf & fow aRager e g
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Tt AT F O deredt & far A ¥ & (BAEa AEsr & 3R W) Tlel da N IaLTHT gl
3T 31 Ugrdf Fr 39T/ HueT & dgel Solel AT T el I aRTSHhdT ¢l

A 1
SR

Twin pit for Urine diversion Jerry cans for

flush toilet dehydration toilet urine storage

Biogas reactor Septic tank Anaerobic baffled Anaerobic up-flow
reactor reactor

Source: SSWM Tool Box

» Ground condition

 Soil and strata (percolation and cost of construction)
» Groundwater level and contamination

» Cross contamination (pathogens)
« Climate

» Temperature (degree of treatment) and rainfall (percolation
rate)

3fad Hur, #sROT IR 3TAR dEAF T & v dwed i sitfas Aeds Reaer §

1. St &1 fRufd 2. sfetel TR AR Heuor 3. Siefarg|
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e ||

D. Friedman

Seurce:

Source: Tilley et al. 2014

sosdict (R Fo AWl # Jalex) 78S # FHhear fFAm Far § IR ImEUE H A F IR REw aar
¢l AT & @Y, o gdied &9 @ faufed g S § 3R AT T F UH BE3 & WY AT S Hebell §
3R @re i e, A H 3RAT # guR AR GEel F @ie & T qge W A 3G HAT S Fehdr g
I SAGIR AaToletehl &l TACE H REAT & el Weed fhar S & a1 @47 3R gt & |1y Aid &1 S
g, TaweR uell 3MaTdY arer &1 # AT YaTer Al & 3T T aTel &1 H ${oTel YGNUT &l Wl el &

@ g ;. hitp://www.sswm.info/category/implementation-tools/wastewater-

freatment/hardware/site-storage-and-treatments/twin-pits
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Septic tank

Tuesday, 10 October 2017 SCBP: Sanitation systems and technologies 24

Th Afeh EF e, Fehle, wigatard, DA a1 coffed & 9o g3 U fAfdare wer &, S Aveww @
YT T AR & e T TH UsY I WAfAF 3R & v S5l dare gag & Aregd ¥ I8 cgafedd
grar &1 gger 3R tarieE ufFpae o iR Fefae gerif #r #E adr §, e IUR ad #eIH g
yaTg @ STEA A REA 1 Way & ATEgH § (3EY) el 3TUR FIT H of ST ST §1 AA A STAT el
& fow weT o AIfAa &7 F 3R T 1 @ e A 3maeTwar g #

s 9w ;. http://www.sswm.info/category/implementation-tools/wastewater-

tfreatment/hardware/site-storage-and-treatments/septic-tank
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l JcCeEss Covers

inlet |M~T baffle
- I
scum
L — e 3 i :
=i s s
udge a :
Source: Tilley et al. 2014
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T TARIS aedh Ruaed (ABR) Us dgcR Aftess & ¢ fowd e arua! &1 va Ag@ern gl § o dgd
I, sofw a1 MefE 3T oe & A #Re & AT A g Sar § 3R Seeie @ JEcee aTr 3cded
e &1 Wi SrRieE (F9s) & @Y 99T §US GAT JEaN 3TAR 3T €1 ABR Folgd @1d § AR wF faega
Gl & IURISE STl HT ST X Fhl ¢, Afhed R F @l drers 3R 3afarse gerat & g 39T a1
8% ¥ ferarst ate fav 3T 39ar & 3aeasdhdr &idr gl

@ ud  hitp://www.sswm.info/category/implementation-tools/wastewater-

freatment/hardware/site-storage-and-treatments/anaerobic-ba
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T TARIAS et H@er # v a1 3w edes well & @y vh ARua sifgs Ruae 81 98 & et
& ATEIA  UTAST T T8l ¢, FUT HH A1 ¢ iR Fafoes gard afeha SEA™ earT AashfAd grar § i
& hoex @l &1 @cg I ST gar &1 TARISS fheet &1 eamaeh & ¥ e solsh-a7 JareX @eeq &
gacas 3TIR & & H I9AET AT ST § AR Afcesd &F A1 w@RIfeF aresd Ruder & Jorar & o
gae A FUR fRAr S1ar §1 TR g qarT Rifde fheet #1H ad €, 306 3cuifed ardtE @
qAsTed Fet & AU TaRifae arae & &0 #7 Barea A S @ g

@ us  hitp://www.sswm.info/category/implementation-tools/wastewater-

freatment/hardware/site-storage-and-tfreatments/anaerobic-fi
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Lonvevance

Functional group

« The way in which products are moved from one process
to another.

* Products may need to be moved in various ways to
reach the required process.

* The longest and most important gap lies between user
interface and treatment stage.

aRagel 37 aliel &1 auied el § o fhE YR 3curel &1 U @ g@El T 9 of SR ST gl

UMY TGRS AfhaT T TgTe & T Searel B AffeT TR & FAAART FA H IS &1 Fehell
¢ GOl o §AY d% 3R FeH Hecaqul HeR HfeA-arse TeReT AR (3y) Fed 3R & @ gl Hedl &
faT, 39 9HR & 3cUIEl F TAHART T AT Bl
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Conventional Separate Simplified Human powered Motorised
sewers sewers sewers Emptying & transport  Emptying & transport
2 8
g 8
K
z
"
"
Small bore Vacuum Pumping Transfer §
sewers sewers stations stations 3
Wednesday, 11 October 2017 SCBP: Sanitation systems and technologies 29
acnnical and pnysical criteria

» Water availability

» Centralized, decentralized and choice of conveyance
» Ground condition

* Rocky and high water table increases cost of construction
» Groundwater level and contamination

» Choice of conveyance

Wednesday, 11 October 2017 SCBP: Designing of sanitation systems

3R IRaga AN / A goiat & AT deaeliehr 3R e #Aeics Aeaaegar & 1. arelr i 3Terstrdr,
2. St Rt 3. $feTel &l &R 3R HeuoT|
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‘/':] -—)l overall
2 /

Source: Tilley et al. 2014

AAT-FAfold @rell el AR IRaga 37eTeT-37619T dlihl A Tefald adl & g o9l A T8 W Tawodm
AUt & 3cdee Scurel H AegIer T @ @rell IR/AT IRageT AT ST Fehell &1 FE STt IR wrafsar #r
3UGET Tk T A-GIA &9 F AT &7 & AoAST Hrgs & AT AR Furfald qoi garT fhar S gehdr g
HTGIT T A Wlell el & BIIS H 30T HT 3culeed, HHF ol IR ITROT AT ST, faegd Foil & Ha
T IS IMaRTehcl A, e &1 HGITel Wel Fal & o351 TALT SANGH HGH T57 TJohdreT ¢

s s http://www.sswm.info/category/implementation-tools/wastewater-

collection/hardware/cartage/human-powered-emptying-and-tran
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Source: laW (2007)
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UF YFY T AR S AT Hreg U9 IeThd AT INAhR § 3R S Tl ® Hrers @rell el i1 3507
el Hera e §, d61 W o6 Ugd, GRET A AT FROT A aore § A HACH, T FATUA SART IR
g Fras §3U9 Ul & §3UT & FAA NTUROT W FHIA Id o: 98T & Agen REar ge/ & & 3aRT Srar
¥ SIefh 3R Tag W B &1 S & ¥R gt &ar § 3R 3o diwar &, Fras ¥ 97 gar § 3R
fBrarsl TuEe & Aegw ¥ et gidar §1 frag Re, o1 1 wfdt F ey & o1 G § 3R 3ReR A7
AT WA & TBC ¥ §eRAT ST bl &1 §3UT I TAHT &7 & T HaRor & se9g &7 o8 3R ared &
Y FATAT ST Tehell &1

Motorised emptying

Source: Tilley et al. 2014

Source: Strauss et al. 2002

Source: KAMAVIDA |
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AEY @RI Wiel T 3R qRaged e Th Al 99 3R Aol Fas Aces 3R AT & @relr we 3R
aRags X & fAT va #ERoT & & @ gafoad g @ Hefda s g1 99 @ garfad a3 e
&1 ARSTe & T AsAlT T AT 8, Afhed Hrag HI Aeg3rel & @ 35T A1 o ST &g ST &
(FeTg 9] 3R aRager o &)l HeX SarT el e IR aRaged e, dof AR 3 AR | FeAe g
g% 3CIdl, Ig TATAT ARRAT YT FT TAhaT gl oifhed THI PN IR Fed & T T2 TSRl AT ATGLTHAT
Il &, A ar gy wHal A 99 A AT S Fehe § 3N aset H FERn Al F awed F Hhdl ol FHE
37T, GellaTd oTe 3T § AR TI Uiy FUET §9 @ 3YH w61 8 Fohl ¢l

|/ N outlet 3 J
¥ | (

Source: Tilley et al, 2014

HiT-HISC Taeodl YOlfordl & @rell # a5 Hras 3N T A HET & IR & fav (3éy) Hdrepd
IAETAN H TUAART IR T AR & BN TS IAT 333 gifesar & Aa Fus 3R
et & fov geelfsve S dige & &9 & & #d ¢, 59 30 e @ (3EY.) Hlhd 3TaR giaur &
TE o ST ST Hhl &l U IFYH ¢ Tell gEACHUT ERME F AT T §, 59 I MW EC g W
fBEarsl T W T & FAA §, dAfthed I Th gliesdl &b gl & Folrd, T AT Wax § a7 & S
HrES H (HEY-) HEhd STUR FiauT oo oIl ST g1 SEUIE Tl IRageT HT gl H A A ¢, ieh
AT Tl FATA H Nedfed el AR 3de ST T AT S el §1 FALTH Ioiord AT 95
RfAT & 3iwae g Thdr § IR @A 3R ErEe e 3 37 &) a6 g1 gt v Bemse
3R AT 9dagtor g

e e
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Semi-centralised
treatment

Functional group

Wednesday, 11 October 2017 SCBP: Sanitation systems and technologies

Semi-Centralised Treatment

* Are larger in size.
* Require a greater inflow.
» More skilled operation.

- WSP, Aerated lagoons, ASP, SBR, MBBR, FBR, UASB,
Anaerobic treatment, Constructed wetlands etc.

Wednesday, 11 October 2017 SCBP: Sanitation systems and technologies 36
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Semi-Centralised Treatment

ASP

Trickling filter SBR

7 - Lttt 3
' 2
=
WSP Aerated ponds Advanced Constructed §
integrated ponds wetlands §
&
Wednesday, 11 October 2017 SCBP: Sanitation systems and technologies

Technical and physical criteria

« Availability of space and other resources (Choice of
technology)

 Climate (Temperature affects rate of reactions)
» Ground condition (Flood prone area)

» Groundwater level and contamination (Cross

contamination from tanks underground)

Wednesday, 11 October 2017 SCBP: Designing of sanitation systems 38

3TAR & AU 39gdd doheiieh golel & AT deheliehl 3R 8iifaer Aeies Heagar §; 1. Siearg, 2. T &
3YGISH, 3. SN T AT, 4. 87T T TR 3R Fgwor|

65



UASB Reactor

=

L

o8 &
S |

g ®
ooy

inlet

Source: Tilley et al, 2008

3ATE TARISS s RuFex (UASB) Toh TaARIfash shelehd a1 fashedihd Jitenfis sraflise ar seleharex
3TAR YOl 7 Uahd & UHhaT § ST FHleieie JGNOT & gelel 3 Tl 6T ¢l H9fRrse ofe Rugex i &
AT AT &, AR FI N 3R Tl §1 T oleshd U Ael seiehe & AICTH § S HARISC el §&<l & o 78
3afise STer @ ftheex am & 3R 0 &1 3TAR T &1 Hras # T arel Shao] 3o aree ganr
Fafe qard @ dlsd 8, 3N 38 TR 7 dgad &1 Soidhe & [ATeT 9HE garT o o 9 &d 2
3qyaTE HIEAT 3R AT & gelger H AT G FEFA & 91 fAsor A AT o 71 ReFer & 3w
e ifeiess 3 & e 3R $ras sdae & fgas & Uaa &1 3ETATT & &1 T3l Wifes 3uent &
T H, JUCHST H AaTolelehl I gl & [T Th dFe-39aR & IMaThd gl ¢, Afhed Gveh deal & A
gl & FHROT, STl & WY 1 A Frars o1 39 ¥ A frar 51 Fhar g

s g http://www.sswm.info/category/implementation-tools/wastewater-

freatment/hardware/semi-centralised-wastewater-treatments/u
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ASP Treatment

compressed air clarifier

et [l ‘ i N K ot

recirculation | |extracted sludge

Source: Tilley et al, 2014
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Th AihT Hs YThAT T 9 FET Ruaex S 1 Heltid ac @ S 3iiffed a1 smuféd aa & fav
FegfReh Shfod ger Slidl &7 3uAET A § 3R 9fASe ST & diweh deall I gerah 3T AUTEdT dlel YaTe
F 3cUeA F 5l Wivsw RRufadt & sov e 3R d@fF dras & dead W@ & v, sdfedes &
faaw 3R 3t At @ ww g w3y A smaegedr g

Aishar Hras A7 SFRINAT & Fellerd @1 €, S O arfad &6 # IuRISe o F @1 ¥ gU 3N AT 8§
SFARAT FEfAF dguw H Foll, gl FreA 315 3fErss AR A Fa @l F e IR sge & v
3T R §| AhT Fras gonfordi dehdl gE-gEfY THR H § IR WRE gEH AR el 3TAR
TIAT H ERIIT &Y 37UTASE STel T o Sollol o [olU SAdl 3UANT fhaT ST §, 519 oo foh I Siaadieie
gl &1 U e M-3UuR $S, Uk diee Fafeyd S (Th faveysd) oA @ afhg dras @ aged
&h & O @ aRmrfard fRar srar &, 3R 3faRea Fras 3uaR, 3uged 39aR & fav sifaard g1 @8 gfhar
FAfRd Tdfda & 3R 38 R ALY T @ Hdld yonfadi & AT nfdma & Sl Fofl, A TR aidw
3R FUAT HA 3TSY &l S RUFT 3w dE @ T A1l &, Freifores qerdf AR ggqed S @ agd
TS W g ST Hehcll §, glelifch A9Tsieleh fAshrell &l &

I 9é; http://www.sswm.info/category/implementation-tools/wastewater-

tfreatment/hardware/semi-centralised-wastewater-treatments-3
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Trickling filter

Source: Tilley et al, 2014

Raa &3, IF Ruwex & ot (M) T Rufdal & ded dumiod @iar §1 98 caafeda saRwse s
FT TMAR Thee W BsFa Far Sar &1 S & ueil fheex & Bl & Areasw ¥ Revear §, heex amead
T HA F dTel IAfhed a1 JRffHF & Wifes &7 & 3vgied g I gl

3 9s ; hitp://www.sswm.info/content/trickling-filter

SBR

o
o9 00
o
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o
=53 = SN
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v React
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v\ etttuent <Y /
Sludge
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e Fras e wWits efd -8 vor o §) soae &1 o8 oo & 98 A7Er wifes
aRFEAfl A gav @ AR gare & fav suflise st & @y a@fey aRiErE Ao s foseafa o
g Ffsha dras gomell Frefaew gerd 3R diveh ded ge & fAT it Herdd & gt Aerstereh s
FH &1 PN & yae & YT 3TN & AegAoR, ol UiV dedl &I gel & AU Ig wracHe A g, S
A1 et & AMEs ARw ¥ A &)

3mer ue; http://www.sswm.info/category/step-nawatech/m1-nawatech-

basics/appropriate-technologies/appropriate-technologies/conten-8

MBR

;ermeare
Membrane Module wip Treated

A Water

Waste Siudge to

Disposal £ -

Influent

Screen
Raw

Wastewater

¢ ML Recycle

8

Process

2

Bioreactor Aoration Alr Scour

Blower
Blower
Source: Fitzgerald 2008

AFeT SRARUFEX (MBR) Teh 3UAR Ufhar g, S Teh Sifges ufshar (JUDD 2011) & AT T adaATcHAS® a1 37Y-
IR fSieell & Thlhd T &1 TE Toh il Tishar &7 Tl § S ATShIthocele AT ogiithee el
S v deshdr g3 e SRIRTEey g1r &, 3R 39 A9 §9 § AIRUIfe 3R S smfve S
379X & AT 80,000 SAHEAT & FAGed T qel & PR & AT 3TAT AT S1r &1 J§ Th TG &
Tehatichl FHTUI Bl & HROT; sHA faAwer Boisal AR e Al i Sd &1 g0 3oal, Jg FHA:
TS HEI Akt Fere 3uar &1 MBR dtenfaidhy & @y, [t 3raflise Ster @2l il 39ds e g@ord B
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WSP Treatment

= 1 anserctic . 2 tacultache i: 3 serobic matuntion ,E
=) )— =
inlet 1 anaerobic outlet
——
| | [
§
& |77 g—
inet 0 o o, o, 2facultative outlet
k> =) "l " |+
.,—\ 77
-s<>— -
5
5 inlet 0, 0 o o, 3 aerobic maturation _ outlet
F= tmodtoed =
Source: Tilley et al, 2014
1 1 CBP 44

3aflIse a1 RS o FUHROT aree (WSPs) 913, #leg Rfia oo Fer § e soe arex, & arex ar
AT Hras iehfcsh gl dlell Yishar3il earT AR AR gerrer, gar, geashal 3R Adrer & 9HE garT 3qarid
fohw ST 81 ATl @ AR T & SEATS FhIT ST Hehell &, AT dgck 3TAR & v el si@en & st
ST ThaT &l I IR & drens g, (1) 3eRifaw, (2) e 3R (3) Wifes (aRusadrn), gc3s 3refer-3reeT
AR 3R Bomea fFRwdanst & @l 0&M 3R BOD & faw WSPs fr frad & § 3R A e 3T
g1 grofeh, 93 Tag &t 3R fadwa Bomssr & 3maasar g1 arg & 378f off 9wes dca (G N33R P) gd &
3R zafav $ & go: 39T & fav 3ugea ¢, Afhad g ST & W geeiRor & fav g

Aerated pond treatment

axygen supply through aerators

| @ & @

i——«

Source: Tilley et al. 2014
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T arfad drend U g31, AT wifes Rueex & S 3afise Rdieor arene gonfadt # graifde aremer &
A gl & [SEd 3R A grepfash JeiiSiior ¢ ST gl U dlidd diere U g1, fAfEd e
Rueex & 3 Sifde e &1 39 &X 9Ied A & v e e aar g 3R Wifew et & %
F UG F T A @A ¥l R N TFAF HFANTARIOT TG ¢, AT TG @ Tl & (FH TFR
e O gl B) 3R s o F B STy F AT 3UGFT @ ¥ WiE Ruaex e Rerdeor
areTs gonferdi & Gk drellel & A ¢, 56 AW & WY 6 wrepfae irdisidenor dear g1 ar JhR &
aifdd drere §: 3 afdd ok (F8T0 91T Jerm Yl dreme) iR qft @ e arfaa aee fes &
3= @fhg @ras yomel AR & g1 aifdd dema & yare & YT SUANT fRAT S FhaT & A1 gAeROT & fow
YT R S T §, Afhad 2R Frag & T 319 3TAR a1 T@ [dersr f 3naegewar g

@ us  hitp://www.sswm.info/category/implementation-tools/wastewater-

tfreatment/hardware/semi-centralised-wastewater-treatments-0

Advanced integrated ponds

.
Advanced Facultative b
Pond High Rate Pond ::-n';r-“n-

EfMurmnt

Source: Ramadan et al. (n.y.)
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3ol Uehlehe 37TRISC STl dTelld JOTell (AIWPS), 3ol Uehlghl dTelld JOTTRll (AIPS) IT 3eic Tehlshd celld
(AIP) IR 3oeld dlellsl 6T @ell & YR WX 3aRIse FEHor drere (WSP ) yonforat &1 fejeeral & (1)
T&h 3eeld U dTeld (AFP) fraed e dras 918er 8IaT §, ST U UaARITSS dTleld &l ol Hd aXdl ©
(2) AaTer & WH TH GIHT TH ITH X AT (HRP), JrRAIF Arelrg & @A @, S BOD iferdieor & fow
WINF SFARTT A RS ded = ¢ 3R q9F deg 3R 307 Fefaw o §; (3) T At cgafeyd
areTs (ASP) (4) 3R &R A dR dreoRiue AR Wisls 3T & fav vh gRuFadr dreld (MP)|
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qRuFadT dTeTd H YaE FN A Fend N & v g 3w R o @ § AR Aivs ded weey dare
3E & T H A 9Y TN & §T H STAATS AT ST Tl B

Constructed wetlands (norizontal fiow)

inlet pipe and gravel for effluent outlet
wastewater distribution (height variable)

wetland plants (macrophytes)

g AN e

’ ~
lner rhizome network small gravel

3 < slope 1% LI

T

Source: Tilley et al, 2014

8ifdsT 30w gae & AT ISR (S SuHag A CW) T a1 sl 3R X & o0 g8 9
58 & AR aereafa & @rer oemar STar g1 ¥g HuRISe Se & AedfAsd a1 JhEd 3TAr & fow g3
fRaT ST § (SR JaTeX AT selhdiex)| T WafA® 3UAR (S8 Ueh Aftcad ¢ IT HEIW oo H) H o &l
fAeTem ST g1 S & 9T & AeA F &fds §9 & 39l Jd d8dr &, heeX A FUlT A O W
St e & § 3R 3R geereie Fefel # smuid W 3T §1 UF 0T awE ¥ FeEe Wied
I3[ @1 varg RS 3R ST HN & T gEaaATe fhar S Fehel § A1 Il Hehroled & fov geiea &
¥ fSErst fRar o @ g1 fBamse 3R wrfifeaas & AT fadws e 6t smaegedr g1 &fdst vae dissey
AATOT e & AT 3rdeTehd TE ¥ Sfel oA wEh § 3R Uy @ Rt I@@rd AT ST Hehd §
Fifeh IS TTe-cTohoiieh] T UIEH, faegd Foil a1 WA T ITaeThell g1 ¢l

I 9 -
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Constructed wetlands ertical fiow

wetland plants (macrophytes)

11|
\

| .
/E-Liﬁ.’~ AN N
> e _{' \v‘\ f uin 1 " "\:\;\.

slope 1% o;imgo pipe i outlet

Source: Tilley et al. 2014

U Ftaer yarg AT A (FeaTew yarg CW ) 3aflise ste & AredfAd a1 Jdie 3UER (38T &
faw Jafer a1 selerdier) & fAT e oRmr AT fheet 35 giar § St S @ g@r giar &1 qd-39aid rafise
STl (SN Aftesh & I1 U SHE® b W) B T A(TAh G JUTell T 3TN & FR F Hclg T STer
ST &1 IE g Al & e 0T 7 ey AT & AreyA ¥ IaR AR T 3R ggar & 6l Ig
S AR asy & vend fhar Sar g1 Sifaw 3R sifas ufthansit & @des & aeir &1 3'ER RAar S gl
T ST R ¥ HAh AT A &7 fhees arer Hars, Solia H, afTer GASRT A1 Felg & Il
feEarst ate & AU sEaaTer fahar o |@ahar g1 Feater garg Affa A & fAHr s & faw, e
A1l 1 FABIRer H Sl ¥ 9 AT et & A e wEd € Sl {fF wEh § 3R ey @qe
TEEE X FHAT g1 T Feaner 3R &Afdsr 38 qfF & &g &1 Agcaqot R Fao yaw 97 i e 7@
¢, sfer wifesw Rufaar &

I 9
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Hybrid constructed wetlands

s
H
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3
<
=
3
[Warironcal o 2
£
3
3 :
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2
[————— 2
| Moricontal flaw | §
e <
1 Outlat |
Outflom | t [: Source: Vymazal 2005
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HIT-3T JUNfrdl & BRIG & 3TART X 3d 3UAR G&dT Iod &del & v faffes R 1 Affa
IEHAAT THA T o TRl &1 Rawier grsfos AT arsfaar seater fheex 3R &fdst fheey @volt &
Shsclr §1 FtamtR-aifas fhecy Jommell AT & F 1950 & a2k & 3B 3R 1960 & o & 3 7 o
@rméaﬁaﬁmwmﬁwmwagamﬁaw 1980 & @& # Wid 3R FASes fhersA H FH
Affa 3ms off 1 T fhar o an) adEe A g eR & &S et A waw fAd I o & s
fRar ST §1 3o¢ fauvs f3amssT dr 3maeaehdr @il g, dfched 3o SIAGIAR TAWET & F 39ceYd ATHA &
WY FART ST Fehel § AR FHT H JRe 3IR @R & v gfifea fear s oadwar g1 v &
gEaATe [8urS 3R ST & T fhar o7 @hal € A1 STl IIod R Sfel @l w i &9 4
fSEarsr fFar ST Fehar B

@ w¢ o hitp://www.sswm.info/category/implementation-tools/wastewater-

freatment/hardware/semi-centralised-wastewater-treatments-2
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Functional group

« The ways in which products are ultimately returned to
the soil, either as harmless substances or useful
resources.

* Products can also be re-introduced into the system as
new products.

* Products - Dehydrated faeces, Sterilized urine, Treated
wastewater, Treated sludge

3T 3R AT AT 39 e FY Tefid Far § [SE 3cure, a1 ar gifeRRd gy ar 3yl et &
G A 3Hdd: A & dierw Sid & $He 3amdr, 3cdrel Il AV 3cuiel & & F ¢ GoF: GEJ fhaT S Fehell
g1 et waRier & foT 3R §9 F 3uaTRda Jarey & 3T ST Th ARIse 3emIor §
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« Agriculture 1€ . *?«* P

» Aquaculture
« Recharge or disposal

« Energy products from sludge

Source: SSWM Tool Box

FR: g A G A PN F AE FAUR & & F w=29T fhar Srar g A HEeR A i geae A
FUR ATl & AR RS & 7l IauRor e7dr 1 dole # HAag X 1 HeoEid & aq  ShavRied 77
N F A IEE & T FA G HAT ST &1 el 3RWF & & A HF A Iz A A dAsee AR Hiehe g
& S 3rafae 33T T @UT P mH HT Fhd ¢l

TP oeg ‘S et iR Fofodl & v v @id & T & [Affed JHR F 39S ST & 39T &
CaRT STy ditl 3R SRt fr AT O @ @efia war g1 dreld, S gare ar @des wed w1l 8, H
ASen & YaT fRar Fhar § Siel & darer 3N ey Sl H oW Fhd § SN GV ded gad Gl H 96 B
Ao, oW dold, 3URIST ST & e ded e § 3R 3idd: @ud & v $er S g1 319 9 &
greir & favor o 9 gha g1

YASOT AT fAgera: Ig &3 alehl & fhar S Tohcll §1 T3¢ WG &1 Uk ghrd & gl T 3MH el gl
greifeh, fAEd &l Sl 3U9R, oY GHe {Riade ol 3 alid, 3=d ot & g § AR sorsl &
3RS el T FIH 3 IReHd dhh § 3TAT A g

#T3 ¥ FAT 3cUIg: 3R GfHAT & 3TART & YR W 3F AT R g8 I & v FHras a gafed
fRIT ST THhaT & TaARIfSS UTgsl & ATEIH ¥ 30 AR WY R $97 & §T H STIATA fhar a7
HhT & IT dhfoud & O fsrell 7 aRafdd & @har &1 U FI<s F1 38F 3= FSHT A & HROT HE
AT §C HTST A B $UT & ®F H ot SEAATS AT S FHhell 1

3 s . http://www.sswm.info/category/implementation-tools/reuse-and-
recharge
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3.1.3 Ta=odr yunferr

Sanitation value chain

Collection (Semi-)
and Storage/ Centralised Use and/or
User Interface  Treatment Conveyance Treatment Disposal

=i

Source: Sandec Training Tool
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TS TITodl JOTell & 3cTeeT T3l 3mafRIse 3curel &7 Yaeel 3T 8iar gl
FRISE 3curel 1 YE F 3 T FHMT Fhar Sl =]

Tsh TIESdl YOl &1 3cUewl T RIS 3cUlel 1 Jetied el gl g1 3UfISe 3eurel & “gq& & 37
de" gaERd fhar S g

qo8 grse-fARise AEen Aded i T HE-g-Hd HUR W AT S ATl
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Case 1
Waterless system with urine diversion

Canveyance (Sami-) Use and/or
Centralised Disposal
Treatmen!

Human Application
Powered of Faeces

User Collaction
Inferface and Starage/
Treatment

Jerry Can / Application
Tank | o Urine

Wednesday, 11 October 2017 SCBP: Sanitation systems and technologies

Case 2
Water based, alternating double pit

User Collection Conveyance (Semi-) Use and/or
Interface and Storage/ Centralised Disposal
Treatment Treatment
Fourriosn | 8 Compost
3 EcoHumus

Transport

; ij Greywater
Treatment
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Case 3

Water based, small bore system

User Collection Conveyanca (Semi-) Use andlor
Interface and Storage/ Cantralised Disposal
Treatment Treatment

F 2 |
=l Greywater ’
:\ Treatment

= +Trickieng Fitr Irrigation
[ | HUIP sewers
“Wasto Aquacutture
" Stazstisation Ponds
e | [ ] s e
- 3 R i o trucied /
Pow : o glsvosaln
echarge
Cistern Flush :
Human- o Suﬂmm
Powered E &T } e - .
Motorzed probs
s applicaton
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3.1.4  3TUTdhIeleT TaTadr 3TeTRE =T

Emergency sanitation

*« Aim is to minimize faecal oral transmission of disease.
« Away from water sources,

« Away from cultivated fields.

« Immediate sanitation measures and technologies are
available that would otherwise not be recommended in
normal situations.

* The technologies and service coverage is then improved
incrementally step by step.

Wednesday, 11 October 2017 SCBP: Sanitation systems and technologies 59

STET 3UTYY el AT Y S &, AT AT F Tgel FaA AAT M Tl TereT A AR @R ge A
F T AT g1 AA-HITES W & JAR $ FH Fa & AU H@eTF g1 A B Gl & @Y Fa fwam S
aRT R 38 v AT Puee w@se S TE 5e A ST ot aifgvl AfAS # 3uged 39T 3R
IETcAS I3 JalT T Fel aAfeTl
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SR T YR, arerel, REY Y 3T ST Aid IT W arel &FF AT 3 & Aoicia H ot e & U1 ST
EURY

AT @ fAvest & fav TREa gero i Ser @ifgv] gfe a8 gdied ®9 @ gt dedr # gAied Saensit
F1 fwor Hara it ¢, swfow fRufa & dR-ehy gurer gem)

Emergency sanitation

« Open defecation fields,

* Trench defec:

« Communal tr
« Communal p

« Household pi

Source: Harvey et al. 2002, pp. 64

FTOAT A3 T FEATATT (A AT & HA A (FEET & ®0ifdq) 3wg gufdsa & v @ifts
TR F AR

go ot e
ST A A S Tohar a1, AR ~eATH FHIYE, MY Golr il e ghelr

FhET: SUAThcll I INYARIAT T AT, 3aeTeh 3T TU, Jafta el & HRbel, SUTAEThAISN H IR-
HeuoT & foIv Henfad, a7 g@r Stelary & v 3ifte suged

a5e el

BIS: doit & wifead fRar STar &, A # A & A1y g ST Thal &

AT WAT TMNIAIT, oY Sidel Flel, HTTTH T AT
5e Marer & T TSI TEe tarer A FUR g3 ¥, STl fAuei gere fh S &l

ASATAF 5e MATed WREI a15¢ eftarea § e dell & g ganr arem f&Far i gl
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e 3¢ T AR TOT § SRl ARVl TR W FHG YN T HA A & AU ATl
TITTAT AT T FITid LT AR

81



4 TITSAT TONTIAT 1 Barsieer

4.1.1

Contents

» Systematic planning
» Designing of sanitation systems

» Decentralized systems

Need of systematic planning
* Poor planning, design and operation, as well as
inadequate maintenance -> qualitatively poor services.

« Sanitation master plans ignore the financial and
institutional constraints.

« What sanitation user actually want?

« What are they willing to pay?

Friday, 13 October 2017 SCBP: Designing of sanitation systems

TS s, BeTrse 3R Ferer, | g 3ot [WRETE & AT ¢ foh 598 W YaTl HFET I[0TcHs &
T T g1 &1 SUGIR TaTodl AR Tallel o 3R geumera sremsit & forw srqaica eara ¢ € 3k 5@
ST AT HACH A § T Faesdr dle 3UANEThdl dedd # FAT e § R T A A A FeiH g
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Planning model

Over riding Bureaucratic organisation attempting to apply
principal rationality of a higher order to people’s behaviour
Decision makers Administrators, engineers, public officials
Criteria for )

o Policy and conformity to a plan
decisions
Guides for ) .

. Targets, regulations and technical standards

behaviour
Sanctions Government authority backed by coercion
Mode of operation  Top-down (McGranahan et al., 2001)

IRURE At TfReHhoT &, 3TN ATAPR FTAaiegng 3R 3w wefa Thdd & YR W AT
AT B RS R &1 8T & W o T 5o HFAE B AS a1 & AT Fredlaed @@ A el
A § AR 96 H Y& H Al arelr JaT & TR W G0 od g1 aRaer e faQvar i sedr @@ &
foT, 3R F7 IT are Mt F WER & A o F Faw, e ot & e & 9 w7 Fen
& Th HhSeh Il AT| T FeFAT & FHS & GUR & U Tk M350 ¢foeahior I Ferar el
e urelr 3N FaToar IRAGEN REE ¢ @ of, 3R 3a¢ o 3H d W E&ER R S A1 30 a9,
A F H A R Far TR0 35T TR F 3T R H Fapd @aA0n, N w e Saecdr R
HA 3UHFAT AT & HY-3Yfd TR F
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Market approach

Over riding Market processes relying on the market to transform
principal individual preferences into aggregate outcomes.
Decision makers Individuals, households, vendors, enterprises
Criteria for

o Efficiency, maximisation of profit or utility
decisions
Guides for ) ) ) . o

. Price signals, incorporating taxes and subsidies

behaviour
Sanctions Financial loss
Mode of operation  Individualistic (McGranahan et al., 2001)

SOR-3-H(T WS GUR & TWAdH HER0T &, Ffedelt 3Mqfciendt S JehR T @art 3 ohoiiehl T dreher
A ¢, 3R T FarfEt Fae 39dr a3t AR a9 F O F aren dant IR aww & fow
& T A Bl FE T e fAarfEdt ¥ AR & R ar g7 3fUe ae ar st aee wlies oaw g,
B A7 SfiETe Y WA # gUR e & v 3ftew " e @ s & fves a1 aRaed A wfte g
fder e &, e T e aeR rieaawdr #r U e Tfte #, WER §ufT & AfUERT i geaw @
W T AFHN ARG A § A FS qRw 76 o) nfE we, dwed e i farfaat &
Fogare gwre aRkEafaar & fFuRor s §

IR H, FHE & FUR & AT aoR efSehion 3me d W ae aF 7 HfAa #1 do W eI Higd
AT &, Afehel TIHR BT ${fAPT I FACT e & e W aAH| Telt 3R Faeoar # sl &7 i qeley &
FS ITAIT-37IT FUT I ggaTed FI 315 g1 fAsimor W e dfdrs aat gt 3R Taooar wauer gonfaat
& fady gewl & AVt IR Al 3egAr 3R adeEs a7 & o suged it wofAet 3R
A weee 3R RfTEE & [t gaeet & 3maaE gaEer
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Collective action model

Over riding Neighbours organise themselves and demand or
principal negotiate sanitary improvements.
Decision makers Leaders and members of grass-root organisations
Criteria for »

o Interests of members and visions of leader
decisions
Guides for

. Agreements and accepted goals

behaviour
Sanctions Social pressure
Mode of operation  Bottom-up (McGranahan et al., 2001)

58 Tfiehor # ugal aftid aliel & goer A uelt 3R Faeoar aR@eEEt & dser W Shaeaaa &
SYIIHRAIAT AN T RAURST H Uh a5 S NG AMAS & AARSF Fhar Alser & FeATH TEROT
#, [AarEr 3Taegeh FHS GURT & ThR W 0T 9 & Qro-a1y I§ Ui e & fov & 308 &Ha gea
AT AR W] A B, Ay A g1 IS Al f Joen A, T8 U A ARV fAEnt & e
frarf@at i Rt &1 § S 58 Alsa # gur & g & WERT axar §1 58 R, wEy aqis
T HISel H A AR W AT FgT AT g, S ‘S-83a" faohrg wenfaat & faulia g & 36w
fe@rs &ar &

S, Gl fohareherdl @1 3aieafa #, Fardat vk ddelice ey 6 e, T St Hee &
GUR AT URASE geal A Jaeyl H & fAv v @y Bed § 9amr 747 wed qHfed dRars Alsd &
FIET ¢ WHfgh TR HAlsT B Th AR TEYUES HEOT BT § o9 st o 95k dar & fov
St SUAMRAATHT, 37 T Mol a1 Al &7 & Fadrl & QY @RS §7 @ adadd $
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What is the best planning model?

« Market based approach- market should be able to
provide services which consumer wants at price they
are willing to pay.

* Collective action model- services are provided through
efforts of voluntary organisations.

» Reduces burden on the ULB but allow limited resources
to extend further.

S @eT SR 3mTRa eReior &1 FFGT FRd §, 3T aF ¢ 6 Gl olleT TaeodT Jart & ST
ISR 3+¢ 3o Q13 & WY Geld Fel H F&H gedl =AMV, HAshl § A gt F1 AR §

3T Uh AHfgh AT Aisel H Fhleld I § SEH FafTow HIeHl & TAM & ATEIH @ S5k giaurw
gerd &1 S g1 ¥ ot gfteaor o W WY AigT FF FA W & 3R safor, ffRa daryst # 3mer s
F1 HTAY & B gronifeh, g1 Al B sl el HATE &

Framework for strategic planning

STer 4

* Where are we now? - Grounding plans of current
situations.

* What already exists?

» Respond to actual problems and deficiencies.
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gl TROT HfAarT §9 & AT HT ¢

1) S AS 3T H TIE 3R AT TR TIATNRIT &I 3Teheled Hlel & oI

2) TUREhT yonfodt F RAwed 3 gl 3R 9y yarg &1 9ar S9AT| 3PR 3TEeSRdT &, daA ufa
& JEcR 3R T1EY FARAIWoT & AT Tk a3 yomelr SN gumell #H gefieha A S Fehell &

3) UHT A §U FAHEAT GaRT HHAT HI IS qEAAF FHEII & FT HROT A TgaT AT §

Framework for strategic planning

STEP 2

« Where do we want to go? - Identifying objectives.
» Deal with needs of all, including urban poor!
« Set environmentally acceptable objectives.

» Develop sustainable systems (provision but also O&M)

AT 3R 3% Hel FHRUT A ggdled e & dlg, higd H Q Iihar & 3egedt H AuiRa & &
3Tl gl &1

1. o8 & g T gl Ao fr Faaifegd, B 7 F 95l INET fT TR P A weer
EURY

2. AuRa o8 ATaior 1 Tie ¥ TEhT gl a1fgUl 3EIvia: Ife 3UaTRd 39RIse S ddg il
Tyt & fAuerr smar & ar Asee 3R wiehe f RIRET f S aiiRel AT & el &, st
forw v 3ufdse o i wAica AT @ sEe REAfaE daEd @ g w @ & Qv g S
YoTlell # a9y @1 ST a1fgul

3. wda sonfert i ggEE @ WRTI W A gr e IR @@ G # Hged A S
IR, 1T 36 AT & ULB garT dgel fahar ST gl
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Framework for strategic planning

STEP 3

* How do we get from here to there? — Moving towards
objectives.

« Identify fundamental principles to improve sanitation services.

« Strategic plan need to be flexible and adaptable.

of sanitation systems

FET T Fe & 916, WENTAT Y 6] e H gl Sl qgaretel afev|

3T YishaT 1 A T8 Juordl W 3fF it & 9o Taeodt qai3i 7 UR &1 g =@mge|

T3 @ o 3R ITEee g AT difeh St Al 7 1S o Jeara 8 w9 AR aRTEa @,
ar faeesA & g are A & ITAR Aoren3i S o T fhar S =migel

City sanitation plan

A\ 4

Stage 1
PREPARE TO PLAN

v

Stage 2
AND CURRENT
PROBLEMS

v

Stage 3
DEVELOP SOLUTIONS

v

Stage 4
PLAN CITY-WIDE

v

Stage 5
IMPLEMENT PLAN

Iy

PLANNING WORKSHOP
Designed to:
Involve stakeholders
E structure
Agree priorites and set
short-term tasks v
\ 4 L 7 v DDENTFY AND
IMPLEMENT
NPROVE REVEW EXSTING PREPARE PILOT
SERVICES AND PROJECT FOR MMEDIATE
INFORMATION BASE PROGRAMNES PROPOSALS
IMPLEMENT PLOT

Y

INCORPORATE

A 4

INTO CITY PLAN

DEVELOPED SOLUTIONS |
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Points to ponder!

To what extent can the planning
process be outsourced to local partner?
What are relevant criteria?

Key take away points!

* There is no “Best Planning Model”. Different approaches

can compliment each other.

« Sanitation programs should respond to local demand

and build on existing infrastructure.

AlSer Alser HT FHAET ¥ Il ForaT § & Faesdr Waue & AU HIS Uwd TiReHor AL & Folr qgefsit
F T T X Thell, Ho & T§ AT, TR, TAAT A7 ARF gl W 3R gl Farer Ig 6 & B
“HH 3eoT Al Hie @ g dfcw Tg § 6 A3, SOR-37HE ggept 3R T ggel @ Fel it @
Hafad 39T e & faw WEfadl # 8 TeayT HT gl
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4.1.2 TaTodT Yool & fSesfaer

Functional groups

Source: Sandec Training Tool

Tl Taeodr YOl 3UTRThdT $eXhd @ UE il &1 50 @, 3cle a1 o Harg 3R HSRUT 39aR |Hg o1
algel T ST Bl IE HET I F 38 a1 W AR a7ar ¢ 6 a1 Sof merika gomelr & fov 3oy ar=h
& e 3mqfe Bl

Feaihd 3UAR HA HHE H 3cdal H Ya8 8l & dIG, STgl 3cdral H 3uAE1 AU #e ¥ gge 3TAR
fohar STTem 1 3cure grefifer Harg 3N HSRUT 3UGR & 3UANN/Aue w7 #Hg & o FATCd g g

JUTET & YR W, Tedeh FATcHAT Hog 1 AT 781 &
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The ideal system PERFECT

FIT

« Manages all the waste products generated.

« “from cradle to grave” approach.

« Should be designed using existing infrastructure.
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T 37T YuTell &l el 379fASe 3cUTe] T Ja8eT il AT it ATHT araraior H 3o 8ld &l

T Yuelr dleAfEifedl &1 Tk A B, [ A & IAF Il F JEE0T Fdl § o % fF d e A
fAYerT 1 STY| gER el &, el RIS Icdral N 'YX & 3HA Teh THERIUT AMAS glall eV

3reet gorelt Aisfer AT G F Hefher A & AR SH BT g HICH g

Source: Sphuler 2010
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Points to ponder!

Who should choose the technology
options and based on what criteria?

Friday, 13 October 2017 SCBP: Designing of sanitation systems
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The appropriate system
» User interface: Local needs, demand and habits need to
be assessed.

« Although template is present, careful selection of
technologies need to be done.

« Local environment, technical, social, economic aspects
and resources.

Wmﬁwaﬂﬁ%ﬁmmﬁumﬂaﬁmﬁaﬂwmﬂﬂ@ﬁm%mm%la@
Fecaqol FRiicHs THg 3UHIFAT SBE' § Fifh Tg Fax A F&IT IR [FAVAHT &1 fFuRor w2 g

grefifeh GuTell ¢Fdele (S 9ishansit 3R 3curel & #Hg) WiauRa € @& yorel 3R gue stenfafaat
3780t oY 3UCIsty T T fAhedl H & AT S B

geATa Fei-fafise & 3R T gaiavor, Fpfd iR Famesr & AR W) 6 S aifje) Affe deeidr
faeredl & srasg, 3ifad Ao o & gger faflise RRAfa &1 v camue e 3maeas g
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The appropriate system

The most site-specific system option has to be selected
on a case-to-case basis.

Y% HAcHS THE H 3ugad e @ Arge fARSE g1 SeT wifgr 3R S &8 g &F & IR W e
g Fhd g Thd RBTCH H IR A= arge AR gfafaf ad fhar ser aiiRe #=ife sad Sdwrfas
o A Reerar gfRad g g

4.1.3 faFrgpa foeed
Shift in paradigm

« Water borne sanitation system - densely populated
areas of industrialised countries.

*In developing countries - urgent need for affordable
and sustainable infrastructure.

* There is a need in shift of approach.

Friday, 13 October 2017 SC8P: Designing of sanitation systems
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ARYR, HErhd RIS ST YeEred IJTUROT, S & Teh HEF IR FIT & AT Toh Sersifald 3JRIse Sief
I JoTelr ¥ Aot gt &, el def & oelr 3merdy arer &1t F 8 el & Ahadr@es e # TS §
3R gEe 31 At F Faooar & FRufodt F guR F v Fhr derere Rar €1 greifE, e gt gt
& Hedl # 3@ Al T 3UFFAdT W Faled 36141 ST ARV, 3¢ FE 3R RhS MRS & & faw
SE IMFIHAT &1 AT AR

Limitations of centralised systems

« Increases risk in event of system failure.

« Poor reachability in peri urban areas and informal
settlements.

« Complex and require professional and skilled operators.
« O&M to be financed by the local government.

* Reduces wastewater reuse opportunities.

g ey ol & Jrelar, Shdlehd URISC SieT et YoTell Aled ol 3R it 3afise & fav o
o P Bg a1 39R gome & v IRagd cgaEdr ¥ @ Fo A6 ¥ IRaed Awaw & w9 #
TgAeT Mol & el T ITAT FIH, Tg ToTell ITe1 3R 9Nk Tl 5 AT gfedspres & o8 3wz smanh &
3R 3R Qe 3UT AT ST el 27|

Teh Sl IURISC STl Yt YOSl GRS & Gof: 3UANT & Gl & HF acdr & A gomelr &
fawherar &1 Fufa # #gsg 3R gdieRor & Sf@H @ For g

T &, RREIT @ hdlhd Jonfordl &1 TASA Al A i 3 fAhdhd TR ghrsal Hi Jololl &
AT AR geereT & T 3T &1 I8 faeard s &9 & T § 3R AIRUITeIRT TRIEeA YoTlell hellhd &l
gIelifeh, 3ie(ed @ Gl woldl & o i yomel fAAy &9 & 9ol i 3R 3@taaRes afEaar ae
Tga H TS Al

HET ITAR YOIl AR W 31 Sifeer giel § 3R 9AaT 3R Ferer JiRex &1 3maeFshar giar &1 3
faffa daree & IRE A #F IwAS T ifeeod HAhd gonfadl & FdeE 3R IEREE S e
WHR garT faaaif¥a fear s anfgul
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Limitations of centralised systems

Engineering solution based on centralised systems
built and maintained by subsidised public
agencies are inappropriate to the extraordinary
pace and character of the urbanisation process in
the developing world.

Features of decentralised systems

« Reduces risks associated with system failure.

* Allows segregation of waste streams and local reuse.
» Increases responsiveness to local demands - needs.
« Permits tailormade solutions.

« Minimises the freshwater requirements.

* Allows incremental development and investment.

Friday, 13 October 2017 SCBP: Designing of sanitation systems

fahdiena 3UfIse STof JaUeT Yollell &1 fathorar & 53 SHTEH T A HaT &1 s DI Gunferd 1 Th @Y
3BT B FHIGAT X HHST T Hal F N T Jolell &1 fAGeAdT B FHIGaAr & FH FA g

faehdlend 3T Gfshansit I Yedsh gUs IYWUTCT EaRT 3cdeal ARISC Sief T IUTaar R Maeds Jarg Hr
AT & 3TIET FA™T ST ehell §1 3TAR HI HEATRA Fellol dled HURISE STl & A Ideq (S HiY
qeT: 39T, 5ol fAehrat # fEeemst g, Reel) & R o Srhr e giof
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sl Yt 3ARISE 5ol & T & v e &o1a ), 98 @, HARISE STl H1 g5l I Io:
39T F T A Jef Har §| fAepraeier St 7 3w el FaX T AT R Bl Fal § WSS
arht 3R 2T F F 3w & faw gl B Stel IuRIse S =g & faw 3uier far Siar g, @8 39ER
& T th T A RIS gaig d Shcol R AR S H 9 #A 39 3YAIRd Yaig H gl ST
TS g AdRT &, o giar gl

fahEipa Jaee, T YT FATUIAT R Jeheliohl & ST & o9 X Fevell ¢, S FHST & faffieer qait
# gaiod FUfaal & 389 &1 3eer & fov, T @RS Yolell 3R 3uaR & U6 FHe & Hcafts
fafad 3R ol I el AOfSaF 3R AT Hel T Gl HAT S Fhal &1 g FA 3G drel
3T 93 T v AR HaXsr gomel a1 g Fawodr gonfoat garT dar @ S ahdr §, e Al R
orer 1 Ry 0 Rawpedt & Al &< #

faFdipa gaue FeE ufise o gonfodt F gefele fawe ik @der & segwfa dar € facgee
aehediend gunferdl S8 Afteen ol Al HTETIFHATER Teol T & 3TIs el & v fosTer Fax 1 seadreT
fFar ST @hdr B AT, e g & 9RAa ey, e ar aiftfSas [ema @ d@ar & v &g,
T 3N 3R IHR AT JOME HT ST ST Hevel g1 $Hb AU, Hdlhd yomierdt 7 foder dis @67 &
MR R ST g, fad T 31degaear W) ey 999m| 3MHAR 9 30-50 ant & g arelr 3mfdse e
aTg A fFART T & T Hlihd Jomel T HAR QAT &1 PP TUM AF H IFAT 93 3R & &
g fa 3iad: B IHER & & I g

Constraints of decentralised systems

« Capacity to plan, design, implement and operate.
» Appropriate policy framework.

« Coordination between government, private sector and
civil society.

« Compatibility with knowledge, skills locally available.

 Number of small investments = BIG investment!
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Igi de & Sl A AATar fashdipd efSeanlor & TR d &, 30¢ [aehesieha gunferdl 1 Jreter, fBarse,
ieadsl AR FeIleid el T &THaT HT 371 g Tehel &, T 37T AUeh Hdleadal I FiARTA Hiel
# 73T wiaeer & ga &

Frferepter faspraelier 22 & fashediepa yonferdl & watel & fv #Ig 3uged FEYNIA gaedr 781 ¢ 3R
faehedlen EfScehior T doral &1 & v 3uged =ifd & &1 el &1 I8 U Sf@e § fh fadhdienor fagse
R FHT FHEEAST F 9T § F AU A H AEAAT FT FROT G| deheliel FIAT AR 3 &TAaT
fAAToT 3urdl & e, v Hdied IR & dgd FAlGET FEANIT &THAT HT AT H Fhdel AU FEAHT
R & aia fFar Srar g1

T Hoaie FEmE @ & B 58 F aad Aeeiea gomer Rud @ @t §, Rdeded seue @ der
FET & g Tisd 3R 3Ga@T @ T GHEAT g1 SATAT AhgeioT & TR, et 87 3R AP
AT & AT HOH FHAeag T aThAT g1 AhdFd Eed T &R R 396y A AR FRre &
YT T QAT AIRT, FAifh IRATld AR TWRAE T HERIRATI T &I St HI FAT & HRUT TATH

dehellohl T FATedeT IFEY Aol IgaT Bl

Key take away points

«In developing countries, decentralised sanitation
systems and technologies are often more affordable
and sustainable.

« Decentralised solutions are usually more responsive to
local needs and conditions.

Decentralised and centralised systems should
complement and not exclude each other.
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Contents

- Stakeholders

« Enabling environment

« Institutional and political aspects
« Economic aspects

» Financial aspects

5.1.1 Raure 3iR qaTaRor S geTd e

Stakeholders

Key stakeholders Secondary stakeholders
* The community * Private sector

« The municipality « Sector specialists/experts
» The utility » Universities

» Sector NGOs * Donors

* CBOs » Funding institutions

Thiehd fAdiete efSeanlvlt &1 3Talel & foT, teh AREd aRAeEr e & ek @l yq@ Raursi & ary-

Y ATeYTAS BAeRep HI UgareT T IHERTH B
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Enabling environment

An ‘enabling environment’ can be seen as the set of
interrelated conditions that impact on the potential to
bring about sustained and effective change.

Government
Support

Capacity Building
Financing
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WHER FEIT: T TR W Tellicdes TAST HEGTS ¢ FRAGH & FACK Dl AlSAGeYy Taeodl HIHA
T IAUROIIA F T A U HAARET, IRE 8T & FHAAREA AR FeMEFERT F IRRAT et F e wredy
gl & T 9 FXel HT AT ST AIET| AIRUTToRT TIIH0T Tk Afshd ardraver 3R FisA &
Fead & el T H o [Weg ¢, FifR g aRve T & Qr-ary daRarfasr & #fiow @ fRaurent
& AU T JAW Jed A & fav TFAeR 81 I6 Heca ol & & IRASET & Freass & v
g Hars faRise AlSEr el HEaRISHAIN HT Seota Hhu 9o N iR wEhfds amr 7 e dodr
gl

Il FR@T: Tfeh Al HTh (TET AT FAIRIMAP) Fg Igd § Herer-3Herar fPafaat & T Aenfaes it
# fapfad @l @ 9o g § 9 3R Iid gl €1 Jaredides AleTehl 1 Haf-hell I 3R AIRarforer
& UEell S Tareey R AT HIsh W A R ST € dfthe Ig o el i 3mqfcd AR 3aRise yeere
& & H dehsilehl MATHAAT & v gl

FEANT SIGEATT: U 3N, HEAWTA qaeATy, Ay & HAgl & a0 1 Joo@ X Fhll § o dIh3m;
call R, I faffiest wopgl & o @@siidl AR Gaul @1 8 oo H Hahd &, 3aeX0T & fav ddafaes, k-
U, FHETG-3TERA 3R STl HEATA| TAAT TS cehelieh] TETIAT & § H FEMIA Faled Y Fehell ¢
I T HAT GeTd3i P Fee AN Weraar Fat & yrawe & v W, e AR aEiRE T (@
et R aume! $r forafat @1 #9e # guR F & T §gRan) W gger JO9R 3R e fqsor @
AHT @1 el & 3ETEIVT: WIdSlalsh T, IR FEAT, FHErT IR FEUTA, el HEA |

g AT 3R el wgameh f e ufthar F affer gl § A S Fegt 3R Heredt @ gfderor iR
FfRfaard $r argwdr gell Fo AFEA A (G & wWeER AR TR few & wfteRan), sa gl &

Ecosan Services Foundation Training on IWSM



IR =TT H gl AIfeT, STafh q@dl & v, &/Aar AT U aTe & TR W S 3ugad g dfeh 3o
SRATfead el H 3hT HAPB & ORIV T TAST ST T

faadior: faaaivor v #geaqeT wRe ¢, oA werafe et 3R wuE dar gurt & foav s @t
T #Xel arer GTaUTEl @ dTes ST BT &1 TS, a1 R T 'R A e Ak s
3MdeeT HT T TR TGl dTel &3 T IR ol =MRV| fefelet AT HisHST I TERT ofel & i,
THRT AR 3o7hT Tifddl 1 AT serareT & daer # $ise 1 v dfed a1 3uaor 3R @l & graene
H T W IR war @) e 3R AfeEs & waue W3R SUAehdaist AR el (S
o TR W) A 37 yonferdl 3R dheltn # g & v deared wa @ AfFard wana gsar & O @
AT @ A 3EAY ¢, 50 YR G 3R Fasi f Al A o & fFrae el 81 sefan, 39 W Ew
fRaT ST arfgu SIgT 3T IoTEAfaat fr wifrer fr a5 iR Awa W]

Points to ponder

Informal urban settlements are highly complex. The
main problem is the weak capacity at all levels of public
institution. Is capacity building and training the solution

to this problem?

Unserved areas tend to be politicised and contested
urban territories. What are the key elements in building
an enabling environment allowing a project or
programme to be successful?

SCBP: Non technical aspects
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Regulations and standards

» Developed countries use permit system.

» Quantity - volume of water allowed to be discharged in
a day.

« Quality - characteristic of treated effluent allowed to be
discharged.

» Frequency of monitoring is fixed.

» Standards depend on where the discharge is taking place.

FIATERoT F 3UfISe ST & AEdReT A AR e & v w 3rerer-31eer gonforar §1 0 T gomelr i
A0 ARG AR WY F 31H § 9% U WA AEedA & SF 39T R I el I 9 St @
TATEROT H BIST AT g, dl Th WIAC IR RAT J1ar § S AFICHS & & TGl g, RS el o @Rt
frar ST a@ar gl

S Wrefex @1 aftta fvar ST @evar & 3o ool & AT A ged (AT, Al R S arer ey
(32TE0T & AT N3N, Fel Biethe 3fE) AR 3R IR g (wearfees, mffw nfe) e g1 T @ah
N UL & YR & AR W g1, Swd o &1 Ades fhar on w1 § (3eor & v #6akes, adg
371 |

Ecosan Services Foundation Training on IWSM



Regulations and standards

» Developing countries — permit system does not exist or
is not enforced.

* Households and community based sanitation systems
are beyond the scope of regulations.

« Growing number of on-site sanitation systems,
regulations and standards will be enforced strictly.

Friday, 13 October 2017 SCBP: Non techinical aspects 9

% fawrader ot &, v WA fven Algg 7@ & whar & ar afg tar gar § o & og adt R o
"l g1 B IR FHeTRE-3meRa Fawodr yonferar 3 dk W iR g & ey @ W) g,
3T Fedr IE&IT H SEdIad R I FIAET 3R ATt Hr Gerasr 99|

Organisational setup

Sanitation systems need functional organisational setup
of sanitation stakeholders with clearly defined
responsibilities.

Non profits

organizations

Rl oY TaToar FEHA HT Thadr Tose 0 ¥ IRANT SeraqiRal & ary Tacodr Raurs & &
FRTHS TIo-cHS TATYAT & 3¥dcd W AR Fdr &1 gow dt |, I vR fI Tared Tawodr
Uil & gafig 3R <gafeyd fmar S dorar & Aol T9red, S Iadard &l o H Ioid §; dasliash
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YT Fufear, adafas ARt (1) qarr faaa 3R g ar awerd-agen & 3R @ Frfod; AR

AeIRe WHEl a1 Safadd, S R el O & Ser Faeodr yoner @ @Eree R e =

Organisational setup

O

Public utilities

Private sector

"Non profit
organizations

« Overburdened » Profit focussed
« Underfunded - Efficient + Community
focussed
Sheer volume of Can support in oM Tassiivee
work makes the running the
institution look infrastructure and Can support to
inefficient and manage it. create awareness.

obsolete.

el Fufar grer & & T 3TAFanit & [eed & & & 39l §, S Ff-welr /ey 3k 3nf¥fs sv @
ROl g1 grelifeh, 3 ARl & WAd & [T HeTd= &1 75 § S AT A Tohod ¢ I ~AFHITT
Yard geTet 78 R § 3R T & g e F Faw wa E

gAY T, Adsioen IUMNTAAHT T e faRerd R faaN™ fomar Srar g1 grenife 3oe ard &7 & |l
fAarfadl & ¥ad Yo Fe # S B, onid i aden T TWd § AR Fw fH fawre wnr oA s

TEAE Y 39Eed 3R vafad @ gsar B

goT Qa3 & IHRTel T A & fov, TR Fgl, IR TSR Haroat, FaAnT, AR A9RE qogh 7 &g H
HARYT He 3R IR FATC el FAT Y& AR AN &, 91T TRHN FEAAT § qgd Hd I IS e 8

gl
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Political aspects

A supportive political environment is essential for the
successful implementation of a sanitation program.

- Step 1: Defining over arching vision and political will

« Step 2: Articulating broad objectives and taking on
challenges

«Step 3: Environmental sanitation, advocacy, mass
awareness

« Step 4: Percolation of knowledge

TITodl FRIFH & Thd HRAIIT & [T Tgied Toeifder araraior aed« ¢, [FAve o9 aaRe adienr
& g fhar S B

3T &R W U g9 give 3R Toieiicen g, Yatadl HT AHa S 3R cqueh 3egedl & Hidegsd
FTAT, TATIUT Y Sl T Ugell FeH &l gohdl ol

gATT g1 & AU, Idalfaes Te—idl & [T SeIdlr H SeEadl d6ld & v JATaioiT Ta=odl, HIT Teer
3R 3= 3UGFT TAl & FHAST B HFIFS H THN FEIAT FI Iedle gl AT

FRIGH & FHCU H FRTeadd TaTSdl HR—IHH DI JFTURUMT & Ty HaiRa @Ry, ass &89 &
FHETRAT 3T FgahRT & IRFT R F 370 JAET I T ST AleTeTT Tl AT
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Political aspects

« Governments tend to sacrifice environmental concerns

for other fiscal priorities.

* Political and administrative preferences lean heavily
towards large-scale, centralised wastewater and

sewerage systems.
SCBP: Non techinical aspects

arEda #, 3T W 3 T wraf@eant & v waiaweli Jwalh &1 e & 2dY &1 336 37T,
Tt R gRmafas qrAfRedl 93 e 9X, Faihd IdRIse Sier R datst yonferdt 1 3T grehehr &

Bureaucracy

» Responsibilities of different authorities are not clearly
defined.

* Three tier: central, regional and local authorities.
» Lack of coordination and communication mechanism.

« Sanitation programs get hindered in terms of execution.

F3 [hrgie 2t 7, e wiwRAr fr SeRar tose v @ aRea 87 gidt 3ik 3 = & &=
AT | TOR oF T FA & 9ar ToIar B

Forg, e 3R TRt wfteon & g SEacRar s 3 @R @ aRena a8 § Sas aRoma o
et 3R e FF F w F P AT Al 9fhaRt GarT Taeodr SGAT A ST 3 H@ad o
Uitehere & ¥ g Fencll § Fifh aEaras A Affiew wrdierdl & efAlest &1 3raedshar gidr g1 3relar-3refer
feEREt & 3edt & faald sav e o wwa g
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Key take away points

« Familiarity with the local regulatory framework.

« Political will and support for creating an enabling
environment.

* Unclear responsibilities and bureaucratic processes can
significantly delay sanitation program.

«In a sanitation program, the roles of the different
stakeholders have to be clearly defined.

Friday, 13 October 2017 SCBP: Non techinical aspects 15

Local skills and community
participation

« Important criteria to select appropriate intervention.

« Community participation is not merely the provision of
self-help labour.

« Community participation is important not only in
planning and implementing stages, but also during
monitoring and evaluation.

riday, 13 October 2017 SCBP: Non techinical aspects 17

3UYFd EEART H TIA P FAT TACAT TR R 3Tl HALT F1 Flerel AR 31efsa Ageaqor smer g
Tehall &1 Aol deohatrehl f3oiigat I g1 Tt & IS ATOT el 3¢ am] et & 3rwad g

gTelifeh, ACI S AN Shael Fa-HrIdT A & JEU 7l § (38601 & v effarerd a1sel & @t &
fAw), S aed 7 = & v ARTT ¥ & Agcaqol & qUM, 3adr gerariedr glaRad & & fav
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giaunsit &1 yefta (ITEdeTon) HEAT | 9T o aTel FHETT SaRT $eAqc a1 dhael A3t AR Hrieadst
WOl # & Ageayot €, afew FaRe 3R Fegiwe & et o mgeaqt B

Availability of local materials and
tools

« Aim to reduce implementation time and costs.

« Expertise is needed to modify standard designs or
develop new design.

« While using local resources, there should not be
adverse effect on local environment and economy.

SCBP: Non tec 18

IS glaensit & T el & @Y 9™ S Gehdl €, T8 Fieads §AT R ST B B HA A
Tl &1 SAAT Tg Tl AT HAgeaqul § b HlT-8 T 3Uaret § 3N FAENT G2Te)or iR rdegaean
W gfge T & O gHeT suAer AT S "edr § a1 AL

3ETE0T & AT, 3uceyl YR 1 fheex AT 3T QweT T gde FF gfad wdr &1 Ad Bosa
FNRT F & v a1 Ifg 3maTs &l af Av Bosa [ARffd = fF 3maTsar & 99 e w9 8
U WIH & 1Y FAT S Fehell &l
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Affordable technology

*« On site or local sanitation systems seems to be less
expensive to build and operate.

* Not all on plot facilities are equally affordable to all.

* Pour flush toilets linked to septic tank > Pour flush toilet
linked to twin soak pit > Pit latrines

« Designing a suitable and affordable sanitation and
environmentally safe system is the key to achieving the
targets.

Friday, 13 October 2017 SCBP: Non techinical aspects 19

F$ 3aTeeOl #, Fedigd WXt RAEeH 6 o 7 S-H1T A1 FACT Faosar gauw @ AT AR daree
A CETT A g Hehdl & glelifeh, 3OATRT A 3e]37d o Ig oI fohar & 1o |elr 3iier-care glawnd qa= &9
o gEh A L

T 39gad IR g Faeoar 3R gieaRor # €t & GRETT JOTel IR AT &g T UITd Hel
Folt &l

Appropriate service level and
willingness to pay

« The level of service appropriate to the need of the
communities.

» Higher satisfaction leads to more willingness to pay.

Should we design storm water drainage system
for six month monsoon season or recurring 10
year storm period?

riday, 13 October 2017 SCBP: Non techinical aspects
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UG a3t Y hael FHCRT HT RISl & &Y Ydl & TR Al TS HA HI AT glcl & 3R
YT &1 AT I & [T T H sTor § FERd B

Operation and maintenance

» OpEXx is as important as CapEx while
choosing/designing of sanitation system.

« Life cycle cost analysis of sanitation systems.
« Community toilet blocks or IHHL?

« Most crucial part while deciding the technologies for
wastewater treatment.

gitTerat & FaTeld 3R WR@E W (3 U UH) 3aF AT & AR SR I S aiRu)

afer aReeal & Sfaa g% ara favewor, o FaATar & ST &1 a8 Aeed I 7 #Agg Har
gl

3RO & AT, afe 3 U3 vH & v Sl srfeaaa voll gart efia & S § (3emeor & fow afy
3 SYLNTHATIT T AL T AT WIH 6T P Fehol, 3R FIAT Y qA0 AL @ Fehol), Al shdol HTSTAS
FRUTE e B S TR AR EHEE & HeE U3 & T Rl A @ §, a aftarie
et v faRed 3uged fded & @&
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Points to ponder

What should be done if the end users are
not willing to pay for the services provided?

How can sustainability of the sanitation
projects be increased?

Key take away points

« Community participation is valuable not only at the
planning and implementation stages but also during
monitoring and evaluation.

*Using local skills and material increases project
sustainability and support the local economy

Ecosan Services Foundation Training on IWSM



5.1.4 fadT gge]

Cost benefit analysis

» Ideally should be undertaken for all possible sanitation
systems.

 Virtually impossible as improved health and user
convenience cannot be quantified.

» Evaluation w.r.t. economic costs and financial costs.
« Economic costs necessary for decision makers.

 Financial costs are dependent on policy variables.

e & b, AT Taeodl dei@aifhal &1 Joiel #e & [T Toh eerd-any faeevor f&ar sier w@mgel
greiifeh, @l omeft (S foh SEcR Taed I UL GRAUT) H AGAT @ IHEHT ¥l T T b,
Tttt fashen & @eft fReor 3R e & @y oot & & AU 38 a7 wer § % 9g Fr A § 3R
qE F P el & T IR &1 Taeodr Ae@iffsdl & @y, el 3w ardsiias &9 & e & ey,
Srasr o7 O e F AFCAS A §, T IATaEq & TIY H IoThl IRAGH e (M A1)
U e & faT v fAfer & smaeaesar g &

3ETE0T & foT, TR 3fRTAT aRURe AT W €A & Thd &, gTaliih, FARNET Iy & J87 A= 91
SHRT fAIRAT TACNT Sfel FAUAT X qgd 987 FAGT Wl § A §F Sl FEIUAT HT N7 KA & forw
Jafed fFT T U & Fole W &IST I8 vl ¢l

gafov gfaeaticas Tacodr Reedl &1 Hediehad 3 HRYE amrdl (Tl Jerdl & @, a3+ fFd ga6R
35T & 1 f9 TR W §) & TOY # AR 3yanmehdl ord (G anra) & s 7 @[uiRa Far smer
TIfgw| e arerd A PETaEt & 39¢ bao & Qv 3R 3 3raR yew X B

fodir o qff e @ Afg W R § 3R e w9 F e 8@ @ & g, 7 WOk dae
sttt & fore suiel semewor B
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Subsidies or loan?

4
« Is direct subsidy going to -« Will beneficiaries avail loan

make sanitation affordable? facility?

* Discounts on some key -« Setting the interest rate and
components of  sanitation loan repayment term s
system? crucial.

» Should not reduce sense of -« Control is needed to ensure
ownership and responsibilities. proper utilisation of loan.

a‘s'waar%%agaammmﬁaﬁﬁ%ﬁmﬁagﬁammmmgaﬁaﬂ%mwmm
TSl TER A6 1 Hora T F Al giaer Fr e a1 afeusy arel AT e W (HeTad: SArST
X T ) 39y FT & o afeasr afAe g awdr gl

afeadt # Toe 7 @ I T WA g1 I I 3uesy § (30T & AU g WER A1 gfavsh @gradr
o), dr I8 3t off afeey § & afe 39 Tareey Geelh Rem %A & FW & AT H HaX H b
ST T Afewst A fAder fhar Sier @il wh 3R fAehed Hd AT X 3Ty I AT I Heg AT
368 FA & AU o Hgcaqul e T°q M g, S8 RIS ooy & AU wora whie) grenfe, afewsy
F B & TWMAE IR TFAERT FF TcH Hle T FFH Sl & [T 6] 16T AT ey

THaa: fegsl ard SO & W RKUT, THAA: O & [T 39elel AT ST Thdl § difr 9 39er dfFed
giaur T #X | sI1eT & 3R ROT Yl 3afe AR a=d GHg ST &7 JA1eT fhar ST =@mge|
Fo @0 ARed &7 @ I8 gARud # & v ol @ 6 o1 aeda # Taeodr ) @d fHar o g
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Key take away points

« Financial costs are only relevant for individual
stakeholders (e.g. households).

» Accounting for economic costs allows user to compare
alternative system or technology options.

* Subsidies and loans may help the poor pay the

investment costs of sanitation infrastructure but at the
expense of ownership and maintenance.
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6 319fAse SoT 3UAR SFalielolr

6.1.1  HYRISE ST 3UAR & HA ded

Quantification of sewage

Generally 75-80% of accounted water supplied is
considered as quantity of sewage produced.

Accounted 5 : i
Net vantity o Addition due to Subtraction z:r?:i\:tzr
quantity q’ S unaccounted Addition due due to

water supplied + > + x e not entering
of private water to infiltration water =

. from the water the sewerage

sewage supplies losses

works system

@ %+ b+ W -

Monday, 16 October 201 SCBP: Wastewater Treatment Technologles

Hrwegsan Agsrer Fear ¢ 6 e & v geens frar ey aren 80% el Jafise s A aRafda g
ST 1 gTelifh, e & 3cdeet idsl &1 Yaer AT # IR-Ash Al Ster &1 qears, oerel & R agsTer &
3l TeT, Yo FAHH & eRIeT RIS STel & Y9 foAedest 3R TG gl drel HUfASE ST & HROT Beet &7
TF €1 UF THE & e A WIS () Y A T F AT g7 @ IR W AR A Ageaqor
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Quality of sewage

. Per capita water Sewage Concen-
* The concentration of tem contribution | supply | Generation | tration
. (g/cld) (L/cid) 80 % of (3) (mg/L)
various parameters ) @ @) @ 5]
is important while 80D 27.0 135 108 2500
designing the STP. coo 459 135 108 4250
TSS 405 135 108 375.0
« Higher water supply vss 284 135 108 2625
leads to lower Total Nitrogen 54 135 108 50.0
concentration of the SHpacks Nyegen 1 18 i =
Sewage. Ammonia Nitrogen 35 135 108 325
Nitrate Nitrogen 05 135 108 50
Total Phosphorus 0.8 135 108 71
Ortho Phosphorous 0.5 135 108 5.0
lilustration BOD = 27 *1000 (mg) / 135 X 0.8 (litres) = 250 mg/L
Monday, 16 October 2017 SCBP: Wastewater Treatment Technelogles -

T 9 BT wia afFa Aeree 3reer-3re9T e & 2R /T §, gTelifh, Ulely &7 IS 3R g1 3mafrser
N TF TUA F g T W AR a0 & T TG Tl ¢l SHAT Ig TASAT Ageaqul ¢ o qreir
1 Feor$ 3R IRISC STol 1 AR (THTIACT) ShAIIIAR Bl

Treatment processes

i
et
i
PROEOIEICH ety

Monday, 16 October 2017 SCBP: Wastewater Treatment Technologles

3afese 3TUR & AET &9 § IR YRHATC AR §; #ifae, Sifas, qaias iR wreifafes| sifas gfwae
3TAR & oI IURISC STof & Tehl & Hifcdeh 0T (3ETXUT. Teled) I oM ofchl & Fdfieh Tt H HaT
e & AT Sifded gfhar taRifos iR Wifds geasial S Tgadr ofdr 81 @I Sihansit w1 3udier f&ar
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ST & 3R 3R W i a1 Sifass gfhansit &1 gader #xcr 81 3eme’or & fav, Sieleic S w@e i
Ja@rest Gihar & Sl o & fAT UG R Sirar § Siel 9Tl 7 et e & fHT FeRee R s
g1 wrelfdice Jishar HeoRite SIEr gfhasit & foT gehrer (& T, W ot 3mie) a1 qader
T &

Design parameters

» Organic loading  Sludge age (d)

(kg BOD/d, kg COD/d), . _
* Biomass yield (kg VSS/ kg
« \Volumetric loading rate COD)

(m3/d) :
« Up flow velocity (m/s)

» Temperature (°C
k (°C) « Specific surface area

« Hydraulic retention time (m2/m3)
(HRT) (hours or days)

FEfed difseT Fafee Jardt & gead § o e & o far o1 @%ar § 3R sa d3sr an ufa e
NS H AT AT g1 A UPR F9 AT H AT 2T 379fRse Fof S AT Fr AT § S YUl Y HHIT
m%msﬁﬁﬁawﬁamHﬁmm%lmagaﬁmmm?}Mﬁw
fSoss Refex &, 0 &7 oigl aféal &1 dauaeT @ AR @ § 3 ot sifgs afafafer gaca @dr 8
TIIRE 38 TAT H Ui § a9 AU 3uar & O 9= 7§ w@r sar §1 9 SR A Amr AR arae anfy
& fau ufshar gag FuiRa &tar g1 voad, tadam, tAddEm 3R AR 3nfe o sieafafsat & ag
&1 3Mg Heca ol &1 ST6l aNe @ WeTdeh =Acl & AT S &1 Rel e H FeaAsal H & Aafafer g §
3R zafaw 5@ yomel & e fAdhesr T ST gl gl
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Treatment Chain

CENTRALIZED DECENTRALIZED

Primary treatment
(Physical process)

Secondary
treatment

Tertiary treatment
(Chemical/Photolytic
process)

(Biological process)

Removal of solids Removal of organic Removal of

content pathogens
(BOD, COD, N & P) (coliforms, MPN)
* Screen
» Grit chamber * Anaerobic * Chlorination
* Primary clarifier process * Ozonation
* Septic tank * Aerobic process e Ultra violet
o Imhoff tank » Facultative
« Biogas settler process
Monday, 16 October 2017 SCBP: Wastewater Treatment Technelogles

3YUR H@ell A el TROT g § 3R uger TWoT 3Rise o & Affie gewi & aifaw ol @ derar gl
safor gufAs 3TER # BT & dey J difas atser @ gea e A 3R S gfkard enfae €
gfachas 3UaR # H&F 3uaR gfkar gt ¢ 3 3meAdk W sitedisi & sufeufa ar sequfeufa & sifes
ITAR BT &1 JdRT o7 IR a1 wreifafte & 3R sTE Qi F AR & AT 3RS Jo @
PreToTRierT g &l

6.1.2 9IRS 3UAR

Screens + $

Coarse Screen

Perforated Fiate Screen

Fine Screen

Sowrce! www hiaber, g2

Mesh Screen

Monday, 16 October 2017 SCBP: Wastewater Treatment Technologles
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Ecosan Services Foundation Training on IWSM



Screens T 5;

Sowrce: www huber. 2

Monday, 16 October 2017 SCBP: Wastewater Treatment Technclogles 10

Grit chamber

Monday, 16 October 2017 SCBP: Wastewater Treatment Technelogles 11
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Primary clarifier *

s”dge Supm'(M CENTRALIZED
Bridge and Walkway Inlet Well Drive Assembly

i
SN _ AL BN

N\ ) —
Scum Box with _- &

Beach Plate -
Scum Outlet s AT

Influent

—_—
Effluent

Skimmer Arm Steel Wall

Sludge Rake Imbedded

Steel Channel

Sludge
Discharge o 3
™ Sludge Well -
Monday, 16 October 2017 SCBP: Wastewater Treatment Technologles 12

Septic tank ﬁﬁ

* Sedimentation

« Settled sludge is
stabilized by

anaerobic

digestion i
» BOD: 30 to 50%;

TSS: 40 to 60 %; y

E. coli: 1 log units

HRT: about 1 day ;
Monday, 16 October 2017 SCBP: Wastewater Treatment Technologles 13
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Septic tank + disposal ﬁj

DECENTRALIZED

-
Geotextie labric
- N\

Perforated pipe
for effluent disposal

Two-compartment Soll absorption field
seplic tank

Sowce! US EPA

SCBP: Wastewater Treatment Technologles 14

TS A, TH ARG ¢ Hifaw (RIRE 3uaR) Gwd fas @ar § 39

HHA P BT heyid TaARIS® grad (Sifde 399R) @ eR foear airar g1 faafea 3R efea
A H EF F 310F I 7 soeT F AT D5 T B
W AR THeRs TR W ¥ AR sdwdier & v gufAs 3wwR
fArfaf@a 3var & 3R W, s 3uRse Ja & fav aftes & @ o
&TAAT / aTeddr
39T fHAT ST Fehel 81 3T 3fsTel cAifeieht arel 8151 & AT ieispel w761 & a1
q1G 1 WA g T &
AN 30 ¥ 50%; ATHTH: 40 @ 60%; §. Hlors: 1 ol FHSAT TANNC:
e e 1 feeT
CiEic) A T 3TTSEAr IR S-FATST AT HGR & HUR W FHA AEId|

T TEIAT HIAT

AW B I 3maT@Har gt §, AfhT 58 TUNT T T 3UAsYT qrHE F

ATY FTAT ST GehaTl B

gt 1 s, Hom 3R Fros F TR F v FEFET ® O s @ FEr

3 U uH IRTI & 1 ¥ 5 auf deh FIg A e 31N 38 S T BErsr FHE=r e
(S WIg AT 35T 95 H )| 3HG S [Ahodel A T ¢l
59 RAIfAT ®T T @relr Agr hAT S &, dF gerer U 9T 39fise S sgar
[CECREIDG

gl 3 dkt W 3= ufoier & s = & fav srean|
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AT drehd

pel

AT 3R gurfed e & PT W

AT HHAN

Aheldl AR HrTs 7 3T ITAR T ITGRTRT gIcll 81 ST YRS =0T

Imhoff tank

a%

DECENTRALIZED

* Sedimentation

« Settled sludge is
stabilized by
anaerobic
digestion

» Removes 25 to
50% of COD.

cross section

longitudinal section

v—é_

WSF (2007)

Pathogen removal IEEERESEEENEY
is low.
FH T & | OF 3FFAl & I Bed F giar & s Tolic & AT I G- ao Bed & A e
Raerd ¥F & gz o ¥, e S g=9rw Ser
SHEID & W TANT DI FHGE canT - HR sohdicx & WAfAS 3uER & fow fmar
&THdT gaTeaar
ST Bl
g eieT HI3NEY & 257 50% HI geT &l g1 WrSTetah fAhrar 1 A &
EICIG) Aftesh S T ofercl 1 Joralr A FHATOT AT drsT 3R g
TWT  Aedr | [adve fBemsa fr 3maeedr gidl g, ofthel 39 TIT §T & 3UclsY ARIUT & AT &oIrdm
BSEIGGIE ST HhT gl
It &Y STehed & v AT 3N g & TR H AIFT ST T g7 1 9 5 asf =g Hr FE
3 Us A TIRRT, 3R 3 AF & FSrarer aar e (S f&F @ig A1 38T 98 #H)| 380 AFree
TR glelr arfgvl
AT 3R TOse &Y F fBamssT fmar =m ¢ 3R Ff@a &9 9 ey Far = gl
IEEEREIR G
SHEIK & AT ol & {gda gfaeh &1
AL diehd AT 3R Fufed aa & AT W
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pel

3¢ el 3R Fras F 3T IYIR AT 3TaTSAT By B

Biogas settler

ae

DECENTRALIZED

» Settling + anaerobic
digestion

» Biogas recovery

» 80 to 85 % BOD,;
Relatively high
pathogen removal

« N and P remain in
the sludge

* HRT of some days;
SRT of several years

TILEY et & (2014)

Socurce

IR Aol @ IR TAfAE AT 3TER & T & v Far aar § 3R 38 aftes
TF T RE P FAT &, 5HF W & A & T Rewax &7 Sar g1 3ufse s 3R

HIH FA | Sifdeh RIS HT Toh argAesh Ruded H 927 fhar Sirr g, o A ao S €, Sigl 3¢
feena TARIfSF dreae ganT faafed fhar ST € 3R aRiee # asda R S § iR g @
34RT fRar Sar &1 @ W AREAdTer I & ITAR & HeA I A & fAv g 3w
T ST & fT sigROT ¥F o g ¥
e, FHST I HEIEIA TR W fadhediepa 3ufise Sfor 3TaR yomel & fav ard &
o /@mﬁmmmﬁﬁamfrﬁ?maﬁﬁmﬁmmﬁmw%
e 3afise ster # gaed A gerd @ & 3R Sa sfmfRuers g €
80 & 85% IS, 3etIhd 3T AT gelel; U 3R of s # e, Fo foelt & Tasmer;
e s Iul & THIRS
AT HA Yol AR HA qRETT T
-HEEdr | v fSSrss 7 3naededar § AR WA f R f aegear 8 gares & Searar
FIAAT FI FHBIST P TASH & [olT YRASTOT UIed Fld I 3TATSAT ¢l TAGNT T F 3Tole
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A & 1Y FATAT ST HeheT gl

N T T g 2% 5aut 7 -rafeir; g fiT Fhsa & v aig FafAg & F & ser el

fRTEATAT | oS e & T gfael| Seaaaa 3R arfad 3N 3=dr oRg ¥ ST @M 947 ¢l

ot & fou fFEr off smaeTedr & fOa JfeE dgwer @ 3T goe, IR 3R 3EE
(UTEE) S AT

AqAET dThd

AT BT T 3MATHAT §; THGHRT AT F Ffas 3R 3T Il Fr AfdeT
qET FAAY

F I 3MTTHAT g

6.1.3 #ATIAS 3R

Anaerobic Baffled Reactor (ABR) -7

« Contact between

wastewater and o
resident sludge. | . V) SSSOot (SR — " g—
« Anaerobic il] S i :IJ B JJ | =
digestion oo T = Al @ = | l
« 70- 95% BOD; (I (1 (I
80% - 90% TSS; | sedmentaion » : .
Low pathogen : i : : : ;
reduction. | ‘ ; g
T ) —— . ‘x, ...... . | S [ - L »;
* HRT: 1 to 3 days - i i

SCBP: Wastewater Treatment Technologles 18

%Wﬁwmﬁ%ﬁﬁaﬁg&aﬁwaﬁaﬁﬁamaﬂt
faggae Fras & &g Fud HT IR o IR Fafad 3R e orF geref &

FIH HA F heUd
9¢ §U TR e 1 AT & & fAT geeE & FW IR e yare
BT & FH & HA 1 Jaue HaT AR 2-5 379-garg FaT 8
e (3R B TR, FehroT AIIST / AN A & qE-TU¥ el I1
&THAT / wedar

Goa-ufFa) ufe mfiee S & fOw 3FEdRk W Basa fwen &

Ecosan Services Foundation Training on IWSM




Tehiehel; 3T $-STol dliclehl aTel &A1 & [T 3efehel =T8T © IT 16 T HeTaeT gl

70-95% I313T; 80% - 90% EruqU; i JAdToledd FHaT|

ge LT
TIRE: 19 3
IMAAR W FA e, THAEEIAT i 3uarsaar 3R S\ & rdegaerar F 3murR
CICIGH
|
AAYT FBmsa Fr 3TaIHT gl &, dAfhad 30 TUT T H 3UcTsel A &
TI-ETIr
ATY AT ST FehaTl B
gl T SepssT, Hem 3R FE & T F v FufAg v @ Fm & e
3 U A IIRT; Frag H e IR Sih BT W T T ¢ (S TIg I IET &8
), X Aot &t B WA B
ST 3R deold d9AE, NT" 7 AT FAET H A AD FIEAT H TR
[CEER TR
A F T I IR FaAT T 3TERTSAT AT §
qEY drehd AT ieRrer TUNT el @ A skt wr gesicd fhar ST aehar
ALY HASN ST EATCAT =TT
Anaerobic Filter (AF) ﬁj
» Attached growth
filter to remove S oo
dissolved and non . . :
settleable solids.
« BOD: 50 to 90%:;
TSS: 50 to 80 %; &
Total Coliforms: 1 to d
2 log units
HRT: about 1 day 3
3
A T A R e 3 IR-PAuee Aeg g uord eex AfFar & I FFOR@T & @y
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e TUF & ATTA T TARISF ITae gaRT &CIv T &1

e IR THRE R w Aew & A1 vF wRifew Ruaer # grufas
3YUR & dlg ATEYiAS 3UUR WOT & & &; Aol w FAE A gade e

&TAAT / gedar
ST @ehatl & I THarS & fAU 9T 39D fRar S Hevel & 3T STl cTfolent
IqT A1G & FROT g1 Tl St F IHeTford e fhar am
S13E 50 A 90%; ETHTE: 50 § 80%; Fel Hifahie: 1 § 2 W FfAe
e TIRE: oererar 1 feet
- HHAAN W FA AR, AHIA T 3Teetdr AR ad Fedsudr 3 rerenor

# 3mafr ¥ 3MUR R

AV fEsa 1 3TaRTHhdT &idl &, oifched 30 TAAT T T 3Uciee] AHIAT &

1Y FATT ST GehelT gl

A ¥ O derad F b F v (@@fFea & 9 f5am); gufEs

N TS TH
Fefofr et &1 fAurar skl # gadicd e Se B 3raegshar 76
ey, 3R FAUT SoRgs § 3R urufAs dces YAl g AR W
LGRS CIRGI
3eoT 9faly A e & faT sear gl
AT drehd S F & AT gfawed; St ik dvgvg & szTar J A7
qET HHA ST YESMA =T

Constructed wetlands orizontai fiow) ﬁﬁ

+ Microbiological

DECENTRALIZED

attachment, growths

and transfer of
oxygen.

» Filtration, degradation
(aerobic, anaerobic,

anoxic)

« BOD = 80 to 90 %;
7SS = 80to 95 %; TN
= 15t0 40 %; TP =
30to 45 %; FC < 2 to

3 log

inlet pipe and gravel for offivent cutlot
wastewater datribution [Peight varable)

Ecosan Services Foundation Training on IWSM




Td-39=Rd & AT slshdled Teh oEMT A0 hoed R & Aregd ¥ oendr 3 aifdsr &9 @
o g1 N gaEeataaen twde, Fem AR o3 & A edee & g & fav

FH A H
‘ 3UGFA AATROT Feld W g1 FfaAsh gard 3R [efdd o g wifds veifdes ik
Rt TARIfee Fufaat (AR 3R se 2006) # @8 3R gEAsidiaesl @REe garr gew
T gl
S8 T W I B GHCR & AT & AT spdler 1 AITHER AT g 3TER giaur &
e w0 # o) A o whar B S & AU 3cure @ g 39heT fRAr S H@hdr § AT ddg
e & 9T (ARG 3R 3R 2006) H BIET ST ThaT g
SIS = 80 & 90%; TTHTH = 80 A 95%; ETA = 15 40%; &G = 30 § 45%; THAT <2°&
e 3 @IeT; TeATTE> 90%
foaAtor Afoemsit i gofera e W@ 3R o @ and 3R diseey & AT smaEd o
ST A T W PR QA ¥ o 3N T@REE G aga & ¥ (AN AR SRR
2006)
T wEEdr | uffed AfAer # 3 U5 wH, TR §9 8 390y AR FHATr e, fheey dedge @t
eI BISH THATTT & Fohehl gl AT & v v Bomsa $r 3mazashar g g
3 U3 q9-FATRT $Ia8 H Tell FI, AT TAEafd P g, SAie / I3cac A H aHs|
faeaaeigdr | fWheed 95 &1 FollFT 36 YOl & HET SIEH &, diche] TR & Tedel Hlvolarsh &
fAeifad 3R fAufed #efas gerd, dvsh deal 3R TSRl HI FAAAIdH g, STHIA
AT dFd | &N ¥ IR F$ IR Jo 781 § 3’ safaw v & F$ aner a8 oeh & e @ v
AT 3 FrEr 368 § (AR 3R SRR 2004) |
TR T T HEGTHT, 3R AR T T q9-30aR FAg1 fhar Srar § ar Fafefer
qCT FHAAN | @A gar ¢, 3o I[oraar arelr fheex el gaAem 3uaey a8 g § 3R a7l o &

el

f3omea, fAATor 3R PIRET & fov 3raegs [FAwadar (@R 3R 3R 2006) |
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Constructed wetlands ertca fiow) ﬁj

DECENTRALIZED

« Unsaturated filter
substrate where
physical, biological s g ponisgtye
processes.

Al g A
/\ “\f, “L‘”J‘ WA,

« BOD = 75 to 90%; =
TSS = 65 to 85%);
TN < 60%; TP < =
35%; FC < 2to 3 g e n | ereeree G
log

o § i,
< ~
==
}__
| 3| B

TE-39aRA - shdlel I Teh I @MU 0 fheey Hi Tdg W &b S g, e ot
FH FI F | FeHGE & AEIHA § Higd giar g gl sifass, Jfas 3R warafas gikare a6 # ey
ILCAIC] FA §l 3R IARIST el T el fAehrdr dicad # THiAd famar =r § (AR 3R
SITAUIR 2006 & Helehferd)|

g U W I B FHHN & fAT I I7 selehalex T Aeaf@e 1 goe 3uER gaer &

o /wﬁwﬁmmmﬁlﬁﬁné%ﬁvmﬂ?:mﬁWaTW%mm
T & gl (ARG 3R 3R 2006) & BIST ST FehT B
NS = 75 @ 90%; ATHTH = 65 ¥ 85%; ETA <60%; AUl <35%; THEAT < 2 ¥ 3 @lleT; MBAS
e ~90%; (& 3efaiad: AR R SRAIR 2006)
TAHTOT AT &1 Gollared ofreTe ¥ 3R il &1 amTd 3R Hissey & fov 3maegen A
ST e W AR g &1 HOe AR YERWE A AR Sgd wH & (AR AR SR
2006) |
. gfRIfatd #fAS garT 30 U UA, TR §9 & 39eey HiUwHer HHATor @l fheey deage
j;wm & BISH FHETT & Fehcll g1 AT & fov faQW Bmger v maegenar g g1 faega ov

3MaeTS & Thd Bl

MUz A 4-F1T I8 I el e, ST deeafd & gee, Seolc / 33eae @A f dws|

faeaaeigdr | fhect 95 #T FAlfdler 58 Jomell & HET SAT@A g, Afhed 3TN & Yedisl Halvolels gl
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fAeifda 3 Rufea #efaes e, dves dedl iR Aarstarel A Ferd als & gerer, StHe
qET dohd | TR T W F$ HARISC ol 761 § AR safaw o g7 & diul 1 sfasor 3R goradr
36T & (AR 3R 3@ 2006) |

Igl d& & Pl fheer 98 W AROT & T 99 I1 TEET & Y Th 3 Rg I
FHSG & AU @ R{aor naeds g1 @AW faaRor # Fdifoler S AR FA7 3T=R
YedeT & WY ToT Fdlg H HROT I & 3T 0T dlell fheed AHM gA ST 6T
gt & 3R Ig Agem & Bose, AHtor 3R feReh & v smavas advear (@Re 3R
SRR 2006) &Y 3TGLTHRAT gl B

Waste Stabilization Pond (WSP) >%<

* Sedimentation and

Biological processes = p— — catane P
&Y J \ y- ~ 2

* 90% BOD and TSS; S outet
high pathogen
reduction and

o\ | 7
A liner
relatively high = :

removal of ammonia 3

infet o, 2 Macultative outlet

and phosphorus; :\ ¢ ¢ ¢ P /-—

S

» Total HRT: 20 to 60 *

days e inlet 6, © o o 3aerobicmaturation outtet 2
- C— % & & 4 O - T

T\ i 1\ ) i e 3

ggol dTeTe (TaARIfas arene) &, 3 AR v s deg dEfas deoe &
Y TH g IS §, N GEASNT g@RT R F gTe & faw @ar ¥
gEY drele A (WA Arele), g W ded Adrel JiFdlstel & @Y el Jerd
FAT ¢ R Maw e F TAREE g HR wfeE sifEiEor et g
ST g1 Uedle difafafy & @Ror, divg s ordar & Sed @@ & 3o
Wrsteteht 3R arsdigor &1 ASRIdr g Sl 81 Ood dromel & 2R a9
Jagdl Bl AT @A IR deg R @R HrepRiua 7 37 ged & AegH 4
ToTeteh GeAsidl Sl AT el & T S a2 gl

HH Fe & Feuid
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T @ g & 3ufse S (Y sRa e smfdse Ster @fga) &
3UAR AT ST Ohar &, dAfFa [Saer 310F Fefas J” 8P 39T & ¥

&THAT / STeddr
3Td Tdg @ SIWd Rl 3T oIguT Jreelt & Ao &, A & v a6t &
g H RmRer 78 Hr s {1
90% d13sr 3R SvawE; 3T Qrsrerd A 3R 3deThd 3Taad A ik
e IERIRE I §eTaT; el TAHRET: 20 60 feeT
CIEG wd@mmaﬁaﬁ@r@mﬁw%‘;@aﬂ?mmw

T FEIAT FIAT

f3SirgaT &l faQver ganT aikd R S =rfge| fsor 3réer ar siperdl Feielt

EarT fRar ST Fhar &1 TEEE & Ovg # 3T T Gedr derddrl

g I FAEI FY geer (NI A Ff AR AR @H F AdA F

3 U A forw) #Aer 3R arere i FdEl @ AR TEdfaEl, e IR gEE B AE
FTET, 3T FE Y gedy i efa T FEAT FE)
fAEaTeig, 3R drdEl # 37TST RE ¥ a0 @ Aar g, 3R Ife amoee
aegEsar
qgd HA A &
AT drehd 3o GETAT S dgd el R AR T@waa
AT AT AT & AT UF H Uhed & TIT F37 Tde & &7 FT aTHdr
AT AN

Pl

g & 3R g e B S TIfRT

Advanced integrated ponds *

» Complete treatment
can be provided using
mix of anaerobic,
aerobic, oxygen
transfer process and
photolytic disinfection

* 90 to 100 % BOD; 90
to 100 % 7SS, 60 to
90 % nitrogen; 90 to
100 % ammonia,;
60to 100 Phosphorus;

CENTRALIZED

2

EfMuent

al (n

Saurce: RAMADAN et

6 log units E. coli
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HHA Fe H FAeuid

T WAAF IoaAd hehefea droneg & (Tuwdl) ST sEoitex a15¢ & A, 3
3R Ffas 7 gU § R RIS qree 3R wieE SIS & aeaa @
thel 91T 3T X aTel AaTel dTed H (TIIRUY) &130ET & AR 31f0e Wied &9
¥ A AT AT & 3R Tod §U ASHICINS g@RT 38T ATl &1 33Tl =T H,
dare Tede H §H arer drend (VoEdy) # oo & Sd § HR 3% Fer o
Fhar § (I AT IRT AT 3RF & T A STAATA [HAT ST Tl )| Th
3ifasr aRasraar arens (vad)) AT FAr B FErar B

&THAAT / gaeddr

YOI &1 AT & FROT Tg WAGT AT I3 YA W HeA & AT 365 &,
AfeT T T ARIST ST T 3TAR BT S Tl ¥

TeeieT

90 & 100% s31EY; 90 & 100% EvaTH; 60 & 90% ATseiste; 90 & 100% AT,
60 & 100 BIERRE; 6 SATeT SHSAT §. FHITS

3T 13T, ErvaTd R arUieie ARl T Jofell H, USSeoguIud ofeTd FeTdr
g1 grenfeh, e awrg 3T § 3R R 3k @ar F v [avs slera

3aTH Tl

T FEIAT FIAT

gIAT H, AT T AT ghaeTer F BT & U 1S Tuse fan-Ader
FET g deheirenT faRIWaAr garT AR 3R I@R@E T IWd §; AT F e

HET AFTET & FhT g
T gEqU AR A HUN & BhITeAaT ST ITARThdl ¢ Todlel T fATerT H arel
A Us TA drellel & & a¥ & U aR Hegafeyd far Sier =mfge| wasmdr d@dcaeier
gl & 3R PRI TWRAIG T HTGRTHAT gl &
[CECREIREI] 3oa faeaaeiadr iR &3 #& & AU stewr sreer gia|
HqEG drhcl 3od gere i aaTar R oEmemEr R o drers @ Scuree A
SIS e fOEeA # F$ Sfeoar A¢ A a9 deh Rl o Jreperdr 3R hlerer
HET HHANT

9

AT T IMaTHAT AL T
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UASB reactor

« Complete anaerobic
digestion. Recovery of
biogas. Needs
continuous and stable
water flow and energy.

+ 60 to 90% BOD; 60 to —
80% COD and 60 to
85% TSS; low pathogen
reduction minimal
removal of nutrient.

* HRT: min 2 hrs, inlet
generally 4 to 20 hrs

Monday, 16 October 201

2%

CENTRALIZED

bubbles sludge granule ®

008)

TILLEY et af, {2

Uy

Sowce

3renfies 3T A1 Soledle UTF TARNTSH A9l &F & dd H dgaT ¢l §Rd Fas o
et @1 YA AT §1 Vg H @A drd FEHSNA! B TARISH 9T SarT SAfdsh deuent
T sirar @ Jrar g1 Fag & 60T H YaAig SFa¥dT ean feeided # I@N A dm § 3R

HH FA &
. i & goge # AT giar 81 Ruger & MY W v [@wre Fei Seured, $¥ & faw
R dve dedt & yaE AR Ruder & fras @ s W@ F fow aeke @ gt wa @
Al ST §1 Fras Fug FH ¢ (RFTHR0T ael & Fo aut # a3 §) iR dras @R
g 3R 30 A T 3RF F T F STIATS fHAT ST TRl B
T /| 3R 3afIse AT sclerdlet & fT, FHe R W HAHoT A1 fAshedraeor| s @
gAeadr T Had AR R S yarg AR Fat f smaegesddr g gl
60 & 90% dI3IEr; 60 & 80% HIINEr 3R 60 & 85% EIUHUH; A Sloled HH Hlel GTh
TG eTeT dcal & #geIaH gere (T 3R oY)
TIHRE: #eAad 26, HAR W 4§ 206
‘ fAder gh Ruaedt & fov goel g1 doree & v 3 3R ) e @od @ma 3R
o ST 99 & Fare & ded deId 96 ST gl
TOI-TEEAT | TUET § F 396eY AHAT & AT TART ST ol § oliehel AT, T@I@E RN FAeT &
HITAAT forT perel Saamial &1 JTaedendr gl
O FFER SFAfST & faw 7, AfFad Brs 90 3R FEfaw dR & @For & P sitaee 3R

W%W?&Wﬁmﬁm%m@?ﬁ%l
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feaeeiaar | s e 3R FefAs dis 3AR-UerE & 9id Fdeahe gl & HRoT JioRie e

gz F FH 3G & ATY Flfeish AR 3 Terd (@3 iR dvaey) FF 3Taar ¥ geran
R 3R STEEE T TST A BT HATAT, hael BIE A AT F
qET FAGY | FAA HHURT, AT 1 3raegehar giar & 3R = yargl & gfd daeereler gar &

]

Trickling filter >{<

CENTRALIZED

» Attached growth aqual distribution of oxygen is drawn-in oxygen s avallable
: wastewater by by vacuum effect for decomposition
on the media rotating sprinkier during sprinkling during resting time

( biofilm ) . oxygen is also drawn by chimney effect due to

« Completely aerobic
process.

*« BOD: 65 to 90 %.
Low 7SS removal.
Total Coliforms: 1
to 2 log units
N: 0 to 35%. P: 10

difference in temperature

SASSE & BORDA (1958)

to 15 %.

3RS JT & AIA T FTARR Alfcd (G T IR OeR) 3=9 faftse

HH FA A FeEid g & @Y ghar gl AR W e sfhen wifss ufadi & dgd
Fafe Tered Fr ger & gl
Hrpd & AT 3| B 1 IHAR W e IR e & 3R

&THT | qTedT & fou el &=t & 39T R Srr 1 58 93 3R SR FHert & fav Ay
[CRINCIRCT I
SIS 65 A 9 0% HA STHTH el Fel Hltarhiar: 1 § 2 T Fede

e T 0F 35% 1 108 15%

- aEgH, fAae AT fheex @l 3R BIsT 97 & R W R e ) hisT

qat I fostell @ud garT fAuia aRares arerd|

s FomgeRl garT A Bersd, deer IR Frfeags; e o waerT @

HH ARG THT AE & FIEX gT T WEIFAT £ GO & T 3aTE
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TR HATRT

FHor & v RAfRd SR 1 3maegsar &, caaar¥e 9ar Yeranit fir
M TS TH

3aeTHT gl

AT A reHr e & T g Ifha RArcH [Avedar & e s 787
[CEER TR

FIT Bl

mmmﬁwﬁﬁaﬁmﬁmmaﬁmmwmz
HET drshd

EH AT FA & fav giaeT)

v wlerer, 99 3R gag e i dEeFEar @y & gy & gaeg 3k
AT AN

AT 379fse S warg T 3MaeTShar g gl

Activated Sludge Process (ASP) >}<

CENTRALIZED

» Suspended flocs of
active bacteria is mixed compressed si Surfer

with the wastewater.

+ 80 to almost 90% BOD
and 7SS removal. High
nitrogen removal. P
accumulated in
biomass and sludge.
Low pathogen removal.

* HRT of some hours up
to several days

TILLEY et af. (2014)

Sowce

SCBP: Wastewater Treatment Technologles

FH T

afrg SR & Aafad Faled @ FAoex afkg e & 3aflse o & Ty Bemr
ST 81 Sifdeh Ueeh @l SR & faohre & T 39aier fohar Sirar & fSad e gre,
CO2 3R AT el AT & deel STl g1 ASEISAT / ASETheheleT ERT ASEIoleT HeFel

& Regid | & & e 3R wedRke a1 a s a1 s sv @ ger o S g 3R
FfaRed Mg & Sar fhar o &1 H#fARed ag & v o R 3TER gger &
RIS B

&FAT 3T dehelleh ol YN, BIC FHATA & T Hefpfaid 6T &1 ol Y 3ARIST Sie
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N IUIR d9 o AT ST Tohdl § 9 dh & Tg oid AAhoush o gl MNHAIR W
SHHT B RIS STol & 3TN & AT Gl SIS aTel Sellepl F 3UAT fomam ST B

80 T I 100% &r3fer 3R Svavy FseEsT| 3T Aseeld e 9 Sy

e 3R e F A@RIA| e ATt SR | TaRE $ Hel @ oo ws feel e
9gd 3Td AT 3R T@X@E T TR At ddrerd, 3o Qe @ud 3R
e HEI Hhfotchel HIEN T HTIRIDRAT F FHROT Jg F1I (FaTele) g FHEM &l
W wEEdl| A & AT WAET §T @ 3UEY A¢ §; Fad (AT e Sufeat ganr
Haredr FATIIT THT
MU wH | wfhg e gfAeh B 9e FETee 3R WA Yerdrst @ 3margendr gl gl
faeaweiiaar | a@eihr 3uael & fSerel f fawaar a1 frae & Awe # fawa @ gl
qeg afFd | 37aRIse Stel &1 98 AGT Y gl & fAv 3T gardl
HIREw Adargss RAEeH &l fAdva fBomsa, Faree 3R W@ & @ry-ary Asfasd
HET HHANT

pe

AT GTEH T ITALFhT il ¥l T ol ARV (S a1y FAROT & faw)

Sequential Batch Reactor (SBR) * “I*

» Batch process
consisting of four

o
steps.
oo a8°
robc

» Aerobic degradation

process. v React

- BOD, COD and TSS =
removal up to 90%, %
nutrients and i | —
pathogen removal V\ Effuent
up to 80% -t .
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Monday, 16 October 2017

Source; RADENOVIC et al (2008)

Monday, 16 October 2017

germeale
Membrane Module une Tmr:d
P = Water

&
o
2
Air Scour g
Bioreactor Aeration Bloweoru F
Blower g
2
SCBP: Wastewater Treatment Technologles ®

* Biological treatment
coupled with membrane
filtration (physical
process).

« Advanced level of organic
and suspended solids
removal.

» High performance BOD,
COD, TSS, nutrients
removal more than 90%

SCBP: Wastewater Treatment Technologles 29

FIH HA F heUd

Breell SRANRTF (TANIR) Sifas 3R Fdfed a9 gest & 3eaid TR v
W & T Breeh AFuea & Ty WWET Sifdd 3ER (S8 afhg Fras)
RT3t & AT g
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&TAdT [ gedar aRuRe 3afdse o F4E 7 @l

gaeleT 3Tg

CIEICH 3o et 3R aREres amrd

3 Us A Sreel 1 afAd &9 & A HA 1 HEeTehar gl gl
feawstiaar 3, IR foeel 1 TE &7 F TAR W AT & arl

& Fefic @ F BRar S g

TqET drehd

el

ALY AR Fod TR IR Gt drere (Bl

el

6.1.4 JdEd 3TAR

Chlorination *

CENTRALIZED

» Hypochlorite solutions is diluted to make appropriate dose.

» Dose needs to be adjusted depending on the treated
wastewater quality.

« Widely used as it is cheap and effective.

» Precaution needs to be taken as presence of organic matter,
Fe, Mn etc leads to formation of carcinogenic compounds.

« Rapidly replaced by ozonation.

Ecosan Services Foundation Training on IWSM




Ozonation * Sﬁ

» Infusion of ozone. "TREATMENT SYSTEM,
» High tech

equipment is

required.

» High efficiency.
 Relatively high

CENTRALIZED DECENTRALIZED

THE OZMOTICS INSIDER (2008)

O&M cost.
HH FA & 3Nl 1 Adee, siterdister 303 qarr 3ea fegd diees & el 3euried I, S
eeria gesar 3R gewor & wfafsar & &
&THAT / TATCAAT | 3T9 deheliehl 3UHIUT AT ¢
g 3T g&TdT
T et 3T FeTelel I ST
Ta-HgrI
. B3s & AT SNfART i 3maezsdr g1
HaTAAT
3 Us U galfgehel GlaY & AR SoqC &1 HaRTehell &
[EREECIDEIE faeagsiy 3R aREree 1 FEafd & 3rafise Sor drAal @rd & o S S gl
AE arhed PreropRiers & faw 3R W & &7 F 9gd & FU IR do [/
HET HHANT A U & Y & F8F A A ST AR Ao IR Fr 3aISwar gar gl

9

Ecosan Services Foundation Training on IWSM




6.1.5 39gEd 3TUR onfoar

Purpose and goal

« Reduce quantity of pollutants going in to the natural
environment.

« Specific purpose and goals
* Reuse in industry (cement industry, pipe manufacturing industry)
+ To reduce eutrophication of surface water bodies
» Reuse in the agriculture (in drought prone areas)

» Reuse in indirect aquifer recharge

Monday, 16 October 2017 SCBP: Wastewater Treatment Technelogies 34

Treatability

« Treatability at various scale.
« Treatability of various waste streams.

» Robustness to shock loading (volume, organic load)

B ‘!: L0

Monday, 16 October 2017 SCBP: Wastewater Treatment Technologles

FIT & YA (8TACT) F YR W AR & 3R 77 RBrea & wnfaa et & [Fdvar w @R
T | Aleh AT & Tgad oNAR TGeT lel AT oMMAR FeRlel Flel hT &THACT I Holqel & & H e
ST 1 3TAR YOTell T A T Thel & GNIel HfAd el HI 3Taegerdm gl
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Other parameters

« Capital Expenditure (CapEx)
* When you pay too much- you may lose a little money
« If you pay too little- you may lose everything
« Operational Expenditure (OpEXx)
« Spend a bit more money up front to reduce the ongoing costs

Monday, 16 October 201 SCBP: Wastewater Treatment Technologles

gIelifh, FITFH Agea Ul €, IE NeAH & Ia7 & AT Faa vl AIEs A& Qe amiRul wof-welr
FEIM ceheliehl T oAl T THAT FAT 95 Fehcll § S fh ST YT o9rm ST @1 § ot F§ AT T
dehelieh Telel W SER Bl § 3R a1e 7 qu fAees TR g e gl

INITFE Agcaqul ATes ¥ R WA A a7 WG THT G@T ST AR IFR ST F aE @
arell WieAIfhal & 3T Us UH omId 3R g8 Hidend |

Other parameters

 Demonstrated experience
 Ask for reference site! Visit them and ensure.
« Local service and support
« Who fixes it when it breaks, and where are they located?

* Local service for key equipment is a must

fonday, 16 October 2017 SCBP: Wastewater Treatment Technologles
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6.1.6 3YAR S@T

Case I: ASP

Channel Network $ $
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e
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Case II: Trickling filter

CHRISTCHURCH CITY TRICKLING
WASTEWATER TREATMENT PLANT FILTER OXIDATION
Flow Diagram j Odour control
RAG
¢ '::'r's.s PRIMARY SECONDARY az f
: . .. SEDIMENTATION .
_f o : SEDIMENTATION LL"‘.{
R « lﬁ r
e - "

— 4
=)
=1

— ) ]
it m %
P23 Hot water — 2
> =
Power generation  Boler DIGESTER g
o
“u
Farm Paddocks
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Case III: DTS

SYSTEMA
(40 m'iday)

Girls Hostel
Block

(40 m'day)
SYSTEM B

SYSTEMC
Boys Hostel
Block

(100 m'iday)

/¥ Biackwater ¥ Mixod wastawater /1 Asrobically treated water
A Groywater * Anoembically treated water ¥ Disnfocsnd troatod water
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Case IV: DTS

1} Screen chamber

.’" Ox & ease g

3 Ruw Swrige Sump

4]  DPnmary Clonfar

7 Upflow attachad growth snaercbic

Effluent reuse for
non-potable use

1= (16)
2] Rogasvent and naetion (P
1) Subsuriace Jow comtuctad weand "
3 Holding Tank (15)
9 Cancade oerabon (14)
1Y) Merd bt ok

V1) Whaba {rrmean

-
2] Adkvrad carbon cotanvs Likdidedd P) SRR Discharge Short
i bl

3) On Lre chiofine Zivinfection
14) Trented ol or collection tank un Rotation Plantation
I5) Fumping & Nping for treoted affue-t reuse
105) Nhuhge b gung bow | mes
I7) French Ree< Beds - 1V 8 2% Stage,
< P
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Contents

« Sanitation facts - INDIA

« National programs and policies

« What is Faecal Sludge and Septage?
« Sanitation Value Chain

* Need and Challenges in FSSM
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SanltatiOH faCtS — INDIA (2011 census)

* 18.6% urban HHs have NO TOILETS!
* 32.7% of urban HHs have access to PIPED SEWER!
* 38.2% HHs are connected to SEPTIC TANKS.

* 6% of HHs depend on PUBLIC TOILET!

Monday, 20 November 2017 SCBP: Need of FSSM
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Sanitation chain (value?)

Access Collection >  Treatment

Others
Open defecation Pit tollets

Community toilets

Septic tanks Untreated wastewater

Individual toilets g
Sewerage o
Trested wastewater 'E
B d \ 0 CBP: N fF 1§
HRA & A SThl & g ared 37 AT &1 ol & At 1 81 cFfFaerd Memerdt & 39eiiel arel

28 AT T IR & AU Fl 32T HT s ¥ ad &1 I et ar dreret & 97 39aia
AT 43,117 THATSET Ulel BIST ST gl

7.1 TS A AR Afaar

National program and
policies

Swachh Bharat Mission (Urban), National Policy on FSSM, FSSM in
AMRUT

Monday, 20 November 2017 SCBP: Need of FS5M 7
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Swachh Bharat Mission - Urban

* Objectives
+ Eliminating open defecation
+ Eliminating manual scavenging

« To ensure that

GUIDLINESFOR
* No HH engages in OD SWACHH BHARAT

MISSION - URBAN
* No new insanitary toilets are constructed Fvined 28,00 1+ Augunt 2017

« Pit latrines are converted into sanitary toilets
« Components
« IHHT | Community Toilets | Public Toilets

eed of FSSM

Swachh Bharat Mission - Urban

30,14,557 | 2,

tructions Achi

Community &

Public Toilets

(Mega Watt)

~

-t

o

~

% 100% Door to Door Waste Waste to 3
; Waste Collection to Energy Compost E
Wards Achieved Current P P foe year 2016 g

c

°

"

<
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PRI - 2 o

Recognition to FSSM i sadi

AND SEPTAGE MANAGEMENT (FSSM)

» National policy on FSSM by MoHUA, Gol

« National declaration on Septage Management
by MoHUA, Gol

* One of the major thrust areas under AMRUT
* Primer on FSSM under NFSSM Alliance

» Septage Management Advisory of Gol provides
guidelines, standards and resources for
preparing plans.

Monday, 20 November 2017 SCBP: Need of FSSM
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National Policy on FSSM

* Leveraging FSSM to achieve 100% access to 4

safe sanitation.
* Achieving integrated citywide sanitation.

« Sanitary and safe disposal.

« Awareness generation and behaviour change.

Monday, 20 November 2017 SCBP: Need of FSSM 12

FSSM in AMRUT

« Focus on sanitation services delivery to the

citizens. j\e‘w

Atal Mission for Rejuvenation
and Urban Transformation

« Incentives for achievement of reforms.

Mission Statement & Guidelines
« States to prepare their own FSSM policy.
» Financial allocations under AMRUT for
FSSM related projects. “g;:“;;'m-
June 2015
Monday, 20 November 2017 SCBP: Need of FSSM 13
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Sanitation systems around us!

Sewered Sanitation

Non Sewered Sanitation

SCBP: Need of FSSM 15

AR 3MHITH H SAGIR & ThR H Fqeodl JoNfadl ¢, ATel arell TaoodT Julferdl AR o= el $r
TaTodl Jonfardl| aATell TToodr Juel 3R fSar ATeh 1 Faooar Jomell| el H Facodl Yol H
FRT AATT § TUT 37 FR H 3UAIRA TIT dh o S F AT gt 1 3G FAT F1ar §, S|t |
o 3R el yerdf T 3eEr fhar Srar § 3R fever fhar Siar & ar qeRt s ae & faw den
ST €1 ¥ faeeH Fad (EieTd 6 e &, Ifed 30 US UA & Heel o e g

=T STl arely Taadr yonfardl 3maeT gt & 3R 3 uerf & T W 31T X et g 3R s
dredie gfae gl & S Afcew &1 75 womel 9 0Fw & Fef 7 A derd T F AU w2
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What is faecal sludge & septage?

« All liquid and semi-liquid contents of pits and vaults
accumulating in on-site sanitations installations.

« High TSS and TDS than wastewater.

* Faecal sludge- fresh and yellowish, higher BOD, needs
higher degree of treatment.

« Septage- well digested and blackish, lower BOD, needs
lesser degree of treatment.

HoGFd Mg AR TS gl # IHeR &1 FAGFd Mg NMAIR W a5 dred AMererdt # 9rdr Sirar g
e dfFaal # a4 argel # Aol Fhaal il ¢l 3o aIgal H ¥ IFe Iy Inch § foee gag-aag
W Grell FAT g3l §1 [ aROTHETET Aeldd HeFafeyd T ¢ AR 38faT 58 Aagsd e Fel
ST &1 gEl 3N Sd 3UAIThAT Wse W HSROT 3N 3uaR &5 oI Aftes & ar wdlizm ar vow
S guria faves § o1 giar &, o 2 ¥ 31 avf & o seme w@r sar § 3R sefov 7w off e
¥ e @ § 3N 3H g T B

Faecal sludge and Septage

EAWAG Sandec

)
W
-
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SanltatiOn Value Chaln (non sewered)

Sanitation Value Chain

CONTAINMENT > EMPTYING > TRANSPORT > TREATMENT > REUSE/DISPOSAL

=T ATl T TaToar yomel H fAI9ur (3udhrehdl 3R A3 W §9Ie) R & §g 3R 39F a5
SHHT golls T A §1 38 a6 $HHT 39N fham STelr § 3R Y sHar gamT s ar o famar

ST &1 |y arg =ROM T HAIST Ueh Faesdl Hod 4@l gl

7.1.3 Wﬁmamﬁaﬂi?ﬁﬁﬁ

Need of FSSM

Insufficient
Infrastructure

Resource
recovery

Health and
environmental

Regulations
implications €9

UhUHTHTH HT IHERIHdl HIBI TS ¢, dAfched 3T IR fSg3it & g dfeicd &9 & fo@r S deveT &
HIATCT AU g & HNOT oATell dlell (Halsl) FEwSdl YoMl ¥ e el & fow, Ha¥st Jomel am
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AT @ I THUATHTA ST eI H AR G FY Aehell &1 fenfordel & 3qaR, gl & T wet
A ARG F ufdafa frar = &, greifF e o 3 der § S querdr qarr dew fawew sk anfoat
H ATH Fel HT HIA HIT o] Tg TohaT o gral T AWE e o/l & &1 39 yeeud & FaAr s Tose
T o) A6 A Srar @ 3R safav gt A vhravHTA qReed @ Mueie § G i raedehdr
¢ THUHTHTH TCHIUT H IHARISE ScUleA § HEYUA T AT T §| ITT IUraEr & A ceal

T Foll & HAGF e 3R YT A FIMNAR Aredl foham ST FhaTl &1

Challenges in FSSM

User interface Collection Conveyance Treatment Disposal

Individual Lliizel pies No STPs for Into the surface

Household Saakinits septic tank water bodies or

Toilets P Open/Closed effluent! fand!
Septic tanks i
Community P No treatment | Dumping in solid
Toilets - Vacuum trucks plant for fagcal | waste dumping

Onsite ;
sludge and sitein
Treatment

. ; i e 4
Public Toilets System septage! unscientific way!
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Challenges in FSSM

User
interface

« Space
Individual « Affordability
Household
Toilets « Water supply
Community « Electricity
Toilets
* Poor O&M

Public Toilets o
» Quality of material and workme &

SCBP: Need of FSSM

sl geeey gAlfoar & 3remar, PR 3R @l & aqoredr & 3R 3ufEd fRar STar &, Siefe
A AT A F Aol & ATy a7 W@ g1 AT dr gfkar @ aifq & & faw smAAR WA ik

FIRT T IUTEET H ald W ST AT
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Challenges in FSSM

Collection

« Space

« Affordability

Lined pits

Soak pits
Septic tanks il Wele=1d[e]g!

Onsite

el « No standard design

System
* Poor O&M

Monday, 11 December 2017 SCBP: Need of FSSM 23

Challenges in FSSM

Collection

Lined pits

» Space

« Affordability

Soak pits
Seile=plo ¢ Location

‘‘‘‘‘

Onsite

sl « No standard design

System

* Poor O&M

Monday, 11 December 2017 SCBP: Need of FSSM 23
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Challenges in FSSM

No STPs for .
septic tank « Surface water bodies

effluent!

Indiscriminate disposal in

» Land

No treatment
plant for faecal :
sludge and * Drains

septage!

CEPT, Ahmedabad

* Dump site

Monday, 11 December 2017 SCBP: Need of FSSM 25

TIROT H AC&ST & T fAvereT e U € T W TS § §AT H 5000 ot g@ar gor # et
N & R §| 3T T§ IR aldh ¥ qATaRor # SFGH ¢oh I Wiell el & G@RT B H FHEIT
X F T fRE T R EIHART FRA ST g

Challenges in FSSM

« BOD and other parameters of FS and septage are

e e st higher than wastewater.
water bodies.or

|and!

* Once the solids are stabilised and separated from

elale i oliel  FS/septage, liquid effluent should be treated.
waste dumping
ke
unsc;Z',,Ef';'lwaw + CPCB has revised new standards for discharge of

treated effluents.
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Challenges in FSSM

User interface Collection Conveyance Jreatment Disposal

Pour flush toilets Septic tanks Open/Closed
drains No STPs for Into the surface
Dilapidated old and sepuc tank water bodies or

Under capacity, effluent! land!

& old

Operation and Not as per No treatment | Dumping in solid

maintenance, standards, Vacuum trucks plant for fagcal | waste dumping
sludge and site in

Inadeqguate to septage! unscientific way!

provide service

condition, leaking,

Behaviours No emptied
and habits, regularly
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8 Helgerd e 3R QTS TateT AlSTalr i Fshar

8.1.1

Contents

« Assessment of initial situation
» Stakeholder analysis
- Stakeholder engagement

* Planning IFSM systems

Monday, 20 Novembear 2017 SCBP: FSSM Planning Process

RS &A1 Hedihed L=

Assessment of initial situation

« Is crucial and provides baseline information for decision
making.

* Understanding the context, getting to know
stakeholders.

 Elaborating faecal sludge management scenarios.
- Identifies existing service chain.

- Identifies enabling environment.

Monday, 20 November 2017 SCBP: FSSM Planning Process
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Tools and method of data collection

» Literature review

« Semi structured interviews

« Household level surveys

« Qualitative field observations
» Mapping

« Laboratory analyses

« SWOT analysis

SCBP: FSSM Plannir

AET & JHE BAURD & N WA FMETchRT & dle AT & Hispal a&ardsii I foer=y e, srer
HIE A YL 81 YAH a5 A 10% URaART & FAHA & T 7oA o= HT GI&I07 fhar S Fohahr B
T FA FHY, AUNcHS eafordl & Fer & JeereT & v aRart garT 9= e arelr gfehar
YA TRT| AT & SHIMSTH AT Hefarel ATYaT b7 3uGT F:X AT AT & FFY W Hgeaor g3t
R Ale I H FAeg FAT gl 36 FEIOT f RAC & & womy AW a1 Fdd gfafafr s qesmar
ST 3§ @ftesh ¢ T dear @ AR 1 A9 [T 3UAR yotel & f3get & fEsiger ATt
e T 7 Aeg FAT B

Data to be collected

« Sanitation sector (Service Level Benchmarking)

* Profile of manual and mechanical service providers
* Practices at household level

 Legal and regulatory framework

« Estimation of design parameters

« Climatic data

 Spatial data and city structure

« Enduse practices and market studies

SCBP: FSSM Planning Process
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Number of sites

Centralized FSTP Decentralized FSTPs

N3 2
o Q)

X L
= & Y

SCBP: FSSM Planning Process

Y & HHR & IUR W, AT H FIg AN IRaged A aWd A FA el & A0 vh Fliepd
THTHETT AT 5 THUHCT HI HERTHT & Fohell & 3N 2-3 Wl & T R Afewh &F 1 g A
& S P Nedred H

8.1.2 TRIduURe fageryor

Stakeholder analysis

* Process of identifying and characterising stakeholders,
investigating relationship between them, and planning
for their participation.

« Vital tool for understanding social and institutional
context of the a project.

* Provides foundation for participatory planning,
implementation and monitoring of the project.

Ecosan Services Foundation Training on IWSM



Identification of stakeholders

« Municipal authorities

» Regional and national authorities

« Utilities

« Traditional authorities and influential leaders
« Small scale FS business

» Organisations active in WASH

« Potential end users

» Households

Monday, 20 November 2017 SCBP: FSSM Planning Process 11

Characterisation of stakeholders

mlmmmmw/‘mmm-m
threats needs

Stakeholder a

Stakeholder b

Stakeholder ¢

Monday, 20 November 2017 SCBP: FSSM Planning Process 12

AET wf A vhTH RAEA A gdE I @ S A F @ S el g, I HUiRd ae & v
fedumet & arr WA A e A

afFa: 3@ gfehar A TUTfd & o8 W &St ar T a6

HHGRY: TgI TUNAT Y STg1 Felell, HAFRIOT A &THAT TFHATOT S JHTaezehar gl

ITE/SNTEH: IRAISTAT & THAT ThRIcHS (FhRIcHD) IRUET FI fe@m|
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Rauret & o daer geregma, S, Sfaafarar a1 dQax & @ deEE)| 3reoT, §U 98 aF W OFhal §
& P & FF Gogh 1 TR T TR ¢

gHTa: RAURS IR RIS & THT T ThR HPRIcHAS JHTT Al ORI e 3R ToRIcAs T899
F FH I F AU 3maegs 30y FeIRAT Far &1 Tesnfarar fr naegsard: 3maeas FIAARE, ST,
maﬁr&ﬁiﬁmwﬁsg@wﬁﬁmﬁ?rqﬁwml

Influence and interest

Low influence High influence

Stakeholders are unlikely to be Stakeholders may oppose the

CONSULTATION - EMPOWERMENT

v closely involved in the project and mter'\(/:nttlic:‘ %::qi':faor::'t::!;zsv‘ﬂd be
g % require not mare than information acknop\)/vledged to avoid disruption or

- & sharing aimed at general public. conflick. g
LFQRMAION CONSULTATION - INFORMATION ~ :
. . Stakeholders should be closely involvedto &
« Stakeholders require special efforts to : : 2
£ § ensure that their needs are met and ensure thelrsupport fer the project k-
%’ 9 their participation is meaningful. CONSULTATION - COLLABORATION - &
£ EMPOWERMENT / DELEGATION 2

JHTT §ATH ITeT A1C Afafafaat & wrafdedr ¢ar § 3R aRenf¥a w&war & & «ia @ aems o
& Y THUHATATH & AT H alir & iAo glar anfgu|
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8.1.3 fgaunenl I gustacydr

Participation levels

Planning Launch of the

planning process
Detailed
assessment of
current situation
Identification of
service options
Development of
an Action Plan

Monday, 20 November 2017

All stakeholders

Key
stakeholders’

Key
stakeholders’

All stakeholders Endusers

SCBP: FSSM Planning Process

Municipality, utilities

Municipality, utilities

Municipality, utilities

Municipality, Empower weak
utilities, FS and non-
operators, NGOs organised groups

SER): fRauret o Fufa, fAffier Reeat 3R 3% gardal & Az & fov 9aTH & &7 38527

¥ I8 TR & THATT Yag ¥l

wren: fEufa, fawey, afteed 3iR/ar oo N RauR® &1 hisds o & 3687 &l

FEANT: 368ey, fAffie ggepst 9 & uReey sae iR guder ot &1 FURer S REeR &

Y HEMER & T F F1H T g

wafFaaor / wfafaftwsa: suar 3e8ed Raure! H &dst &1 AT aer ¢ afe 3 giRa @
o Fah, AHfaH Ao ot i TFACRr & Feh, R THTHTA YoTell #H 3Rt {fAFET 3N SEACRET &

AT FHh|
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Participation levels

Households, Endusers Municipality, Empower and
traditional utilities, FS delegate to
authorities and operators, NGOs municipality,
opinion leaders utilities, FS
operators, NGOs
Monitoring & Key stakeholders  Households, Municipality,
Evaluation FSoperators, utilities, selected
endusers NGOs
Monday, 20 November 2017 SCBP: FSSM Planning Process 18

Milestones and cross cutting tasks

Milestones

« Initial launching workshop.

- Validation workshop of selected options by all stakeholders.
« Validation workshop of the Action Plan.

Cross cutting tasks

* Raising awareness.

« Training and capacity building.

Monday, 20 November 2017 SCBP: FSSM Planning Process 18

AT & g faffeet RauRa! & @y At H giaa, WA 3R AT ¥ § Jgradr Hd gl

38 IS T GfhaT & SRI, ISl & Fark HRileadel & v Hgcaqol RauRent T SoEehdr dom
3R gfreror AR ateEdT AT saREe B
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Roles and responsibilities

* Licences
« Contracts

« Partnership

agreements

Collection and
conveyance

Treatment

Enduse

Private companies A,B,C

« Contact with customers

«+ Collection and conveyance of
sludge to the treatment plant

National utility

« O&M of the treatment plant
« Reception of the trucks

+ Collection of disposal fee

. .
iContract §
v v

Private company D
+ Reception of the endproducts « Control of the conditioned
«» Treatment and conditioning
« Sale/delivery to customer

Operation Control Coordination

¥ Agreement '}

Municipal service

« Control of the service quality
of the collection and
conveyance operators

"

*r e Aoreement S Contract ER Y

Laboratory of Health Ministry Ministry of Environment
« Control of the effluent and «» Coordination of the
sludge quality and O&M of sector
the treatment plant + Bi-annual meetings
R— LR
_» + Modification of
T T ¥ Agreement  regulations

Community based organisation

g Agreement

endproducts and the company
service by private company

Faecal Sludge Management Bock IWA

aEdE: AT i H@en # {ai & fav IR q@mr Sl fRar an esdw EaEs #
aRTHATIT HT G, Al arfafafeat 3R arsde & dudr g =@mgel

&F: fafdrse sifafaferat o Qs & fov vhvaud 3nqfd g@er # arffie RauRS & & SHt
gETER U ST Hehd &1 (1) 39T Al & ToIT Teh FaT YeTel I SiSel arel 3efeier (2) ar el it
T IR AR FfRmRET & @ g Swer (3) seqel # fAaffe afafafdt & suwa & shsa g

arafer wASla: Thed Mg H@er & fRdT ot Tesdh & GEANIT AT dehelrchl Vet & fov @gden
FTRAT JeId el & v o RauRel & g gasial W geaeR Fv o ged &1 adefas @er
AR el ardeae 3R el 87 ¥ RauRes JHEEdr & v 49U yei & & fov ggaer e

gl
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8.1.4 3NSUGUHUH YUTST T AVSTaAT

Need for an integrated approach

*« Many projects have failed due to lack of integrated
approach.

* Projects are mostly physical infrastructure driven.

« Stakeholders’ participation, O&M, financial schemes,
institutionalization, organizational capacities, lack of
cost recovery mechanism.

* Enabling environment and participatory approach is
ver%/ important part of planning process for IFSM
system.

Monday, 20 November 2017 SCBP: FSSM Planning Process 21

Enabling environment

Government
Support
Socio-Cultural Legal and
Acceptance Regulatory
Framework
ENABLING
ENVIRONMENT
Financial o
it
Skills and
Capacities Adapted from Luthl et al, 2011
Monday, 20 November 2017 SCBP: FSSM Planning Process 22
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Selecting context-appropriate
technical options

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 + O&M costs covered S
of sludge discharged at locally + Affordability for %
the FSTP households 2
Climate | £
« Land availability and cost 2
« Interest in enduse s
(fertiliser, forage, biogas, g
compost, fuel) 3

Monday, 20 November 2017 SCBP: FSSM Planning Process 24

Treatment chain for IFSM

Soli liquid isaans Dewatering / Pathogen Potential end
separation Stabilization Drying reduction ~ products

Physical Biological Physical Physical -Dry sludge
treatment  .qymified sludge

Easily settleable = Organic solids Reduction of Disinfecting the *Biomass
Y

treatment treatment treatment

solids are are digested and m_o:stthurelc%ntent sludge for its
separated. the sludge is el O safe reuse or

stabilized. - [(URY Planted disposal *Compost

Settling tanks
E 2 d .
+ Thickening « Digester S’lrggzgnbifals + Storage and Energy

ponds « Anaerobic : drying furtherdrying  .Buijlding
Imhoff tanks baffled reactor + Co combustion material

-Biogas

* Vermi-compost

Monday, 20 November 2017 SCBP: FSSM Planning Process 25

HAAgF MG W AeesT H 95% @ AT AR arelr & il §, 3AfIT 3TaR & dgel TWOT F T A,
T A Y R AT O TS GG TR T 398N Y geT R S §1 & o garat @
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9 FeIgFd Mg AR Joes

9.1.1 T 3maegerai3it &1 Hodiehe

Uaeel T faaqivor

Financial requirement of IFSM

User interface Collection

New septic

New toilets R

Refurbishment

Srold tollits Retrofitting old

septic tanks

Q&M of the
structure

O&M of the
toilet structure

Water resources Inoculum

Monday, 20 November 2017

9.1.2 faguvor & gHrfaad aa

Conveyance Treatment

D’is}posal

New vacuum Packaging

Friche Land acquisition
Construction Marketing

Upgrading old )

vacuum trucks Distribution

OR&M of trucks

HR costs

SCBP: Financing of FSSM

Potential sources of financing

User interface &
Collection

Households
Government subsidy

CSR, Crowd funding, Credit

Households

Housing society fees

Monday, 20 November 2017

Conveyance Treatment/Disposal

Central/State grants
Local govt. funds
Municipal bonds

Public finance

Private sector / PPP

CSR, Crowd funding

Central/State grants
Local govt. funds

Private sector / PPP

Sanitation tax Sanitation tax

User charges (Emptying
fees)

Sales of end products

SCBP: Financing of FSSM
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9.1.3 fadfg TUEATCRoT & enfder fRaumre

Stakeholders ® g

1

« End use industries ®
» Relatively new but growing sector in FSSM

« Ensures good quality of end products

» Financial benefits and environmental necessity will become drivers
of improving FSSM

* Government authorities
+ Sets rules and regulations
» Allocates budget and out sources processes
« Collection of taxes, received foreign aid for CapEx and OpEx

Monday, 20 November 2017 SCBP: Financing of FSSM

Stakeholders % [
o
« Households . »
» Owners of user interface and collection system
» Responsible for emptying the containment system
* Non Government Organizations
» Are functional where government and private sector not

willing or operational

Monday, 20 November 2017 SCBP: Financing of FSSM
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Stakeholders ‘ q

» Private enterprises

» Operate for profit

* Bound by laws of state and may accept contracts for works
« Public utilities (PU)

» Responsible for O&M of public infrastructure

» Extensions of government authorities, and as such, are
funded by government budgets.

» PUs usually operate at loss

Monday, 20 November 2017 SCBP: Financing of FSSM 10

9.1.4 T3 TATATTATOT

Financial transfers

« Budget support
« Capital investment

* Discharge fee

« Discharge incentive

« Discharge license

Monday, 20 November 2017 SCBP: Financing of FSSM 12

FoIC FT GALAT HIAT

©  Th RAURS & aREAEA Foic ® HAT: AT QU RE & HeR Ao & fAv Raurst & &g Fohe
gETeRoT

¢ EEN ARSI U Adeiid 3UAadT SaTe &em

+  HHAR W od AT d& iR R-gad
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fdes sieameer
fordlt ffdse waa # HAogad e A Bisa & AT @ U5 & Fau@ F [Ehd w& & v
3eTehl AT Y G el o 3T AU (FITBdT )
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ELRIC

rdger g
TarE 3R aRasa 3egAl f Fear 3R qurEar # G we & foar sadter R s g
AR el ST Fallel & 7aited Ferra|

Financial transfers

« Emptying fees
* Fines

« Operation and maintenance

» Purchase price

« Sanitation tax

e RaFdinor

9
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Ty S Faffd &9 @ 3R AR e fhar S aifge S deh o gierarer giaensit / usor
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9.1.5 AT yag Arse

Discrete collection and treatment
model

Faecal Household 2 Use/
sinigs sanitation Lo Emptying ol Transport Lo Treatment Lol ool tion
flow technology

— ) —E&D
Purchase

Emptying fee Discharge fee

Financial s
flow Household

price

Faecal sludge management book, IWA

CIt )

o W & NEFAHOT & AV ydld W Fed 3w gfaeatl goa o & fov w@d &

o Rademur & & foT #ig a7 Fag-dar g7 § 3R 39 a9 Far o1 d&har § o9 39 ol &9
¥ ogaed gl

e W fARTd Tazodr & ¢ & fav yfdeey =g gl

gifer

o 3TN & aREe @9 # @ gew 7 & W B s aifge
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Integrated collection, transport &
treatment model

Faecal Household Use/
sludge sanitation  Leuuu gl Emptying Lol Transport Lol Treatment Lemd o
flow technology s
Finandal
- —fy NGO/ Private enterprise —
fee
Emptying price

T & AR calg Aol T Iefhiod Hel AR &I # GUR Xl F Hefo ¢
Tehel HEUT & &9 H IR [@dgaT & T i &7 IcA-aiiad 3UaR HE | e ol

3cq Yed R W aIRA fRar o wehar §

Parallel tax and discharge fee model

Faecal Household

Use/
sludge sanr:::‘?m' s B Emptying  Suu gl Transport Bemm gl Treatment Lo d appl:;tion
flow tec 08y
Financial e — T —
e C— &
by | (e
Emptying fee feo s
Budget
ﬁm
Government
autharity
Sanitation tax I
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Faecal sludge management book, IWA

Faecal sludge management book, IWA
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Dual licensing and sanitation tax

Faecal Household Use/
sludge sanitation L g Emptying L dl Transport L gl Treatment Lo gl .l tion
fiow technology g
¢ o ) <
Finandal Private. o
flow — Private ent m et E
Emptying fee -
$
E
-1
Discharge 5
license E
@
> g
3
w
Sanitation tax K]
g
2

T

o ST & ALIH § 3T faferHeT 3R derar

o T IR guaT # FufT A gur;

o AT fBEarst & 3@y S &1 @A 7 g Bl

gifer

o TH SHS AR Wl 4Tl & H GgeI3il HT YU Ueh 7 IGART AT U3l & AT Fivewer
AT & Hehll
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Incentivised discharge model

Faecal Househod Use/
sludge sanitation s 3 Emptying Lommmm B Transport Emn dl  Treatment Eemy 3 application
flow technology
flow s enterprise — . . E:
=
= 1 2
Emptying fee : incentive prlu :c;
E
Budget s
support g
Dumping «
ficense E
......................... ' Government
authority %
Sanitation tax A T'g
i 3
Monday, 20 November 2017 SCBP: Financing of FSSM 19
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Selecting a context-appropriate combination of faecal sludge treatment technologies
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Iterative process until optimal solution is obtained

Final choice of combination of technologies
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