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1 Water and Sanitation

Contents

* Introduction to environmental health

« Water supply and environmental sanitation
« Resource and waste streams

* Urban challenges

Monday, 09 October 2017 SCBP: Water and Sanitation 2

1.1 Infroduction to Environmental Health

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.

Monday, 09 October 2017 SCBP: Water and Sanitation 4

Environmental Health is the field of science that studies how the environment
influences human health and disease. “"Environment,” in this context, means
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things in the natural environment like air, water and soil, and also all the
physical, chemical, biological and social features of our surroundings.

JITaROT TIrEeT fAaATeT & 817 § St 37easT Hiar § & TaTaror Aig Tareey 3k
T T HE g LT g1 56 Fedl # "GATOT, Wihfcleh ATcra’or S arg, areh
IR A S A, 3 g aRawr & @3 siifas, aafae, Sifde 3R aenfes
a3t 1 o 37T

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.

Good health presupposes that the water we drink, the air we breathe and the
food we eat are free from contaminants and pathogens, and that facilities,
services and hygienic behaviour provide for a clean environment in which to
live, with measures to break the cycle of disease and contamination. Health is
best protected by safeguarding the environment by pollution prevention and
provision of an environmental service to each household or community.
Individual health benefits from enough clean and safe drinking water. This can
be attained by clean water sources or reliable water tfreatment. Community
health can only be reached if waste is collected, recycled, freated or disposed
of in a sanitary manner.

BT TALT I§ AT AT § o g7 S 9=l 91 €, 87 S @@ o & 3R &
HISTT §H WA ¢ 96 givd erdl 3R Qereterehl & HFa gl &, 3N g glaend, dard
IR T UGER TH TS aIdieRuT & T yed wd & s e & fow, @
I gl & 3UTET & T QT IR FGWOT| JeuoT i Uhurd 3R qaroliy dar &
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Y T AT AR & TIU Watlel GaRT GATeR0T S GI&T & @Rl EEeed &l
qod e fhar ST g

Tt Faes 3R GRT O & aell § Faad FERT o1 Ig T Sl alal
T [T ST 399 8 9Ted WWW%IW(@IN—%Q shdel Fl‘q'qg'w
ST Fehell & SI6 HeRT Uehd fohal ST 8, Gelordleiiehel 81 ST &, SeileT fehdl STl &
I TF TFeodad ai & e fFar S gl

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

Anyone changing the natural or built environment has an impact on
environmental health. To achieve good environmental health, one should
« maintain a natural environment free from undue hazards,
* ensure a built environment free from undue hazards
* Provide essential environmental services to households and communities
in order to achieve good individual and community health.

WTehfceh AT [ATAT GITeRoT 1 Seelel arerr 1S #ff qATaRoT T W3RN STeldl
g 38T JATaRUT TARLYT 9Tod ael & (oI, Tehal iAdT ATeilehl €Tl T&AT 3TaTH

g,

N

- JERa Gl O AFd TH chcfjlr(:ldv araTaoT §T0 I,

- 3T TRl & A wﬁﬁaaﬁmgﬁﬁaaaﬁ

S
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- 3 Ffed 3R AHERS TR H 9itd S & v R’ AR qHerEt &
fT 3maegs g AT Yot

Natural and built environment

Natural Built
Environment Environmental services: Environment
Solid waste é o,
AR Air pollution management ‘;n_. L3
control A..u-...l e Bunldlng i Ja g
-._ regulation )
\E& XKe
SoIL a |——_-i: W =~ dH (62N
—— managemen D
WATER Sanitation s A

control
Stormwater
drainage

Source: Sandec Training Tool

The natural and built environment with its natural resources water, air and soil
(blue); all services and facilities required to keep the environment clean and
protect health (green). Our focus is on water supply and environmental
sanitation services, facilities and human behaviour (inside yellow line).

39 Yrehicieh HEATELEAT & HIY Yrehicieh 3R AT gaTexor ster, gar 3R f&eér (wrem);
Tl Qar3il 3R Gt @ gHweT H FHEo We AR TR & @ & o
3aRT (BY0) ! ART €O Uil T i 3R qATaRor Taesdr Qansi, giaemsit
3R AT sgagR (del @1 & 37ET) W &
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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?

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.

Environmental health has two key components- natural and built environment.
Both these components are likely to affect the human health in a good or bad
way. It is our responsibilities to respect and protect the environmental health.
For this it is important to provide necessary environmental services to
households and communities.

TATEROT T & & #ET Heh- Whids R Affa waiazor 81 ger et gt
Al TARELT I IS AT P Ak § AT A T Feaa1 g1 9 arofy Ty
T FFATT 3R EET0T A H gAR e 81 sas fav aRart 3R waert &
H1ET AT AU YGTel il Heeaqor ol
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1.2 Water Supply and Envrionemntal Sanitation

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

Monday, 09 October 2017 SCBP: Water and Sanitation 11

Water is one of the basic need for human being to survive. History tells us that
the empires and civilisations which flourished were set on the banks of major
rivers of the world. Water has three main consumers, Agriculture-Domestic and
Industrial. In domestic a person uses water for various purposes like drinking,
cooking, bathing, laundry, toilet flushing, cleaning etc. WHO and UNICEF
recommends 20 Ipcd from a source within one km of the user’s dwelling.

arel Sifad &= & T gare dr gfaarcl St & & v g 3fage g adrar g fo s
HATS AR FFIAT3T # fGohra g3 T, I gfeiar & yo7e Al & fohetik X | 1eft & cfied
HET YHIFAT §, F-ee] 3R 3! o] 7 v safa faffiest gaisiat & fow aeh
FT 3UAT AT § G DA, WAT G, T, HIS O, STele FATAIN, THIS 3|
SeoqUu3l 3R FIAAD IUANETRT & HEE & Teh fohelldled & ok Toh AT & R0
TAGRAST & FAwIer sar g
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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.

There are many possible definitions of sanitation. Sanitation mean the safe
management of human excreta and wastewater. It therefore includes both
the ‘hardware’ (e.g. lafrines and sewers) and the ‘software’ (regulation,
hygiene promotion) needed to reduce faecal-oral disease transmission. It
encompasses potential reuse, ultimate disposal of human excreta or discharge
of wastewater.

TITST & s AT IRHATET §1 TaTadT T Addd AT ATEdsh 3R 3rafrse ST Fr
I JeereT ¢ SEAT el TSI (3eTe T & TaIv eitarerd 3R deR) 3R @ireda?
(fafrgeet, Tacoar deietd) #1 Fd-Af&S J9T TAR I HH FHLel & [T HTTTSH gl
SHH GHTTAT YeT: SYANT, HeTd Hel hl HTH fTders AT IafISe 5o 1 foideet i g
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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.

Environmental sanitation aims at improving the quality of life of the individuals
and at contributing to social development. This includes disposal or hygienic
management of liquid and solid human waste, control of disease vectors and
provision of washing facilities for personal and domestic hygiene.
Environmental sanitation comprises both behaviour and facilities to form a
hygienic environment.

TATEROT FIESAT T 36T SATFAAT & Siael I JoTadr A FUR ol AR AATSH
AT & IS FET g1 3TH Rl 3R 31 AlId 39ferse, T dFex & 70T
3R eafFaerd 3R o] Taeoar & fav afRier glawst & geus &1 fAdes ar
oo gaU AR &1 9ATaolT Tawodr & Ue Tdwo ardia’ol g4 & folv et
asr 3R glaumd nfaa g
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The F-diagram

Primary barriers Secondary barriers Primary barriers S‘econdary barriers
o — . . 7 )

1 I 7 N\

/
\Fingers / S

‘ e Improved
Q / @ e Water quality

Most diseases associated with water supply and sanitation, such as diarrhoeaq,
are spread by pathogens (disease-causing organisms) found in human
excreta (faeces and urine). The faecal-oral mechanism, in which some of the
faeces of an infected individual are fransmitted to the mouth of a new host
through one of a variety of routes, is by far the most significant tfransmission
mechanism. This mechanism works through a variety of routes, as shown by the
so-called "F Diagram”. Primary interventions with the greatest impact on
health often relate to the management of faeces at the household level. This
is because (a) a large percentage of hygiene-related activity takes place in
or close to the home and (b) first steps to improving hygienic practices are
often easiest to implement at the household level. Secondary barriers are
hygiene practices preventing faecal pathogens, which have entered the
environment via stools or on hands, from multiplying and reaching new hosts.
Secondary barriers thus include washing hands before preparing food or
eating, and preparing, cooking, storing, and re-heating food in such a way as
to avoid pathogen survival and multiplication.

arel T IS IR FaeTdr @ Hefd R SR, S fh aFd, AleTa AfETsS
(F 3R ) A 9T A drel QarsteTeh (e F FROT Sfa) F el @ 81 ARGISH-
Af@S 7, FEH Th THAT AFT F Fo Ad & (¥ A0 7 § v & &
AEIH & Teh AT ASEl & Hg H IV fhar Siiar g, I8 Jod Ageaqol FEROT
a7 g1 g8 a7 fafdee AElf & Aregdm @ 1A Har §, 491 % Jula "t 3ma”|
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TIELT W {IH SAGT GHT & AT TATHF FEASTT IHFE Wef| TR W A &
Ut ¥ HETHd Bl 81 ST SRUT I § (V) Faeodl § HEOd Afaafer &1 vh
997 I R & AT 38k HT glar & 3R () Taeo FaeR # FUR & fav ggol
TOT HFE Be] TR W FATfedd e A JOH A gid g1 glacigen aremd
Hefolel AITSToTehl T Vol & T Taesar GAI3T ¢, S aom a1 grat & gAiaxor &
qa‘%rw@%“,iruﬂﬁ?t?l’d’rﬁdqmﬁqguﬁ ¥ 38 YR gfadgs 3audr #
HISTeT AT Wlel ST AR LA T Igel gt il G, 3R HISeT dIR et Giell Jahlet,
#oT, 3R T O Qe v @ T9 & dla AT § I & Qg g9 3R
U A Fe & AT

Environmental sanitation

Natural =
Environment T
Water supply . ;
(Water treatment :3§ Solid waste
& storage) ] Management

AR o %ﬁ\:{ .. ‘

Sanitation (Waste-

Gk ; Stormwater £ 57/ A
water & excreta dminage. WYY
management) —

SoIL V
WATER

The water supply and sanitation provide the necessary barrier between the
pollutants, natural - built environment and humans. The waste and resource
sub-systems of water and environmental sanitation (yellow); the natural
environment (blue); the built environment (pink).

STl T 3N Faesdl Ty, Whide AT gaieror 3R #eqsal & o 3raeas
3TERIY Yl aXal gl ool 3R TATaRoiy Faoodr &7 d6ir iR G 39-gonferar
(drelT); STehfcieh aTcTaRoT (sitel); fAfdd aafeRor (Tremeh) |

SCBP Manual Draft Structure_2017 Aug 12



€cosan
SERVICES

FOUNDATION

1.3 Resource and Waste Systems

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.

Cities, as engines of economic growth and social development, require large
quantities of natural resources to meet the inhabitants’ economic and social
needs. Good infrastructure and reliable service provision are keys to a
sustained urban development. To respond to the lack of sanitation
infrastructure affecting especially the urban poor, many governments,
development agencies and NGOs have launched programmes to provide the
poor and vulnerable population with sanitation options.

The sanitation systems are often only considered partially. For example, on-site
based sanitation solutions (latrine or septic tank-based) frequently do not
include excreta and faecal sludge emptying, transport or treatment services
and facilities. Additionally, local business opportunities, as well as demand and
potential use of waste resources, such as water, nitrogen or biosolids, are given
little attention. Failures or unsustainable solutions put huge financial burden on
municipalities.

T |, 3T Taehrd 3R @At fahra & $oi & &9 #, fAarfaat & 3w
IR FEfSS HERIRABT H QU A & AU wpfdes Fae=r Hr a87 A& 6
3MTaRIHAT Bl &1 Toh Feg el A & fav 3y giaardy giaure AR favagehg
qar gt Hirar &1 fFAvat el RISt T Jead el arel Taeodl HTETHeT
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T FHAT FH A & & T, w5 TRI, Ao w&fadt 3R R TR Fersdr o
TgTodl f[adedl & AT THT IR FASR HEET Teld el & foIv FRIFA dicd
fe €l

TITSAT YUl &l HFER HAIfAed 7 F & AAT ST g1 36607 & fv @8 |
TR Faeodl FAME (e a1 Gftesd EH-3mamid) d e Aoed 3R
HATH I3 Wlell, IRAgT AT TR [ar3it 3R Fraemsit 1 fder =& fowar sar
g1 38 AR, AT TaaT & IFTEA, G & Y AL, 3R 397Ase Farerii
SO gufad ST, SASerel AT SRS T 3UAT Flad W AT g7 8T SArar
137 EeIdT IT HHGCYH FATHTT FIRATAHR3 W AR =T aer srea 8

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.

ber 2017 SCBP: Water and Sanitation

In cities of developing countries, large amounts of excreta and faecal sludge
collect in on-site sanitation facilities, such as private or public latrines, and
septic tanks. As opposed to industrialised countries, where excreta is disposed
of via cistern-water flush toilets, city-wide sewerage systems and cenftral
wastewater freatment plants, all of which are widespread technologies in
industrialised countries but unaffordable or inappropriate in developing
countries. If faecal sludge is collected at all from on-site sanitation
technologies, they are most often disposed of in an unconftrolled manner
without prior treatment, thus, posing severe health risks and polluting the
environment.
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If treatment facilities are available in larger cities, haulage distances or the time
required for fransport due to traffic congestions may be prohibitive for efficient
sludge emptying services. Within city boundaries, land is often highly valued
and may thus not be available for waste treatment. This will consequently lead
to nearest possible unconfrolled dumping, be it on open grounds, into
drainage ditches, water courses or into the sea.

fasraeher ¢eif & et #, 93y AT # Ad 3R FAdAS Hras @t a1 aaafas
Sffarerat, 3R Aftesh bl WX ArSe Taeodl At & whiId gidr &1 o
gelt & TR &, SIgT Aol FI 93T Ui & fiarerr, agi-dae e 3R S
39fAST ST ITTR G & ATeTA F fAherdt g, ST Gl 3w Soif &7 <urgw
sieafatferar g, et faepraeiier gt & 3aRadsg a1 equged §1 afe age |
T FIToAT dehollehl § HAHS SIS ThiAd @l Sl &, dl d 3R 9 399N &
for Tk rfagfa ali @ Auew Sd €, 58 9K, 18R Ty i@t @ sedd
A T AR TATROT Je¥oT d &1 I 99 M H FoleT 1 FIAm 3qers &, A
dl goTS T gl AT AT T Folg § URAes & [T 3aegs FHT g HeheTl &,
T HII Wiell Fal3T & AT fAvercAs g7 Ghcr g1 e H WABT & i@,
A A AR Hegdre gl § 3R 30 YR ITfAse 3R & fow 3ueisy
oIl 81 Hehcll| 3HY AdISIcdeT FHIAA AfAART ST &Y dhl €, T& ol AT R,
goior f3eq, STel o1 @Hg # g1 HeheT &
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Waste and resource flows

Water supply

m= T2 Gl

Sources Houshold water Waste

of waste handling Sanitation generation EEavie
[
4 (=} © i
] B° = 5]
e ] T Wastewater & 2 ] ®
o9 - 3
%5 §, S ® =
® 0 ] g ° E
=3 3 w e 2 5
i 3 7
Processes Storage — Transport — Treatment — Disposal — Reuse
Management Operation — Maintenance - Financing — Regulation & Enforcement

SCBP: Water and Sanitatior

The figure shows the sources of waste in the household and neighbourhood
(green) and the waste and resource flows (brown). All waste and resource
flows require an integrated management (green) within a settlement:
regulatory system and its enforcement, as well as operation and maintenance
for safe fransport, freatment, safe disposal, and/or reuse (blue).

What needs to change is our thoughts. We should regards waste as resources
to develop an integrated view point.

In India we call a wastewater treatment facility as STP, however in Singapore
where fresh water is very limited they call it water reclamation facility.

Ig 3T Mo AR T (&10) 3R 3afdse 3R dEes yar (R T F 3mfse
& Gidl @ gAfar g1 Fefy 3rafse 3R Faree yarg & e & #fiay T Thiehd
TS (1) hT HTGLTehdl gl & a1Hes gomel 3R 38 vace, @y & giard
qREge, ITAN, FI&Id A9ere 3R / A1 go: 3uier (7 & Huree AR W]
FIAT Feolel T S ¢ GAN IR Thihd €7 foig &l [asfad et & fav g
AT & & H Fdlg gl dIeT| ARG H g7 TEadl & § H U 39fse Fo
39UR giaer gerd %,w«if%ﬁ?ﬂg?ﬁmmmﬁagﬁ?ﬂﬁﬁﬁa‘sﬁm?ﬁﬁﬂ
gfaur #&d &l
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1.4 Urban Challenges

Factors leading to deficiencies in water and sanitation can be found on every
level — from local to international. The causes for the inadequacies are thus
proximate (household/local), conftributory (city & town) or underlying
(global/international).

el 3R Ta=adr & A & HRUT FRE g7 TR G IR—IT ST Fohdl § - AT I
HAASE! IATTAAT & HROT 36 FhR Tolehedl (SRe] / FUEN), 3RERT (26T 3R
ET) AT afafed (ARa®w / JRTEw) El

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 of the urban population lives in slums (informal or illegal settlements).
Many public or private official water and sanitation providers do not operate
in illegal settlements. Moving from illegal to legal status is complicated and
expensive. House plots don’t have formal addresses and clear demarcations.
Hence it is difficult for the ULBs to give individual connections to the households
in illegal settlements. The fransition of illegal to legal requires agreement of
several different agencies. The ULBs also lack qualified manpower such as
lawyers and surveyors for such purpose.

Planning, funding, implementing, operating, and maintaining water and
sanitation systems require qualified skills and expertise in different disciplinary
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fields. Since illegal settlements lack regular plot layouts, access roads, solid
waste collection, the tasks are far more complex than in regulated settlements.
House-owners tend to resist improvements requiring investments, and tenants
do not wish to invest in properties they do not own.

2/y¥ - Y3 AR STATEAT SNUfAT H @ & BlTaRes A1 373Y 9&d) | F$ S
a7 fAsh 3fOeRe Uy 3R Taoadr YSIarsit 3ae a&dl H S el Hd &l 3Hae
b Frefel Rufa & T Jfea 3 #@gen 81 ex & o@st # Hqaes qa 3R T
AT &7 §1 FAfAT INFHRE Al & IFAY Foleled H IRART & e
FoAFele Gt & U Juore & fov ARFe Tl 3 & & FHi & AT FHAor #:35
el TSATAAT & FHSIA $H MEIhAT §1 Ul & T W JPIAAT & v qeg
SAAfFd S8 ghrer IR adatew anfAe g

AT, fod QvoT, fhdleadd, Harele 3R 9l 3R Faeodr gonfadt &l §0 3@
& foT faffiest eqematas &t # Q9T @iere 3R AT S 3maeshdr gidr gl
ﬁﬁﬁﬁmm@gﬁmﬁm@?ﬁﬁmﬁqgu,m¢uu
Ha1goT, Y fafaafaa sfeaat & qoen & #81 sifte sfea §1 gea & Afaw Faw
I ATl & FURT T AT AT g, AR ARt 37 dufaat & fAder =€
AT IR S I TGI A6l I o

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
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Urban low-income households
» Lack of house connections, public
* Lack of house connections, public taps are located far away, queues are
long efc.
«  Water from vendors is expensive, so used only for cooking and drinking.
+  Water and sanitation expenditure: up to 10% of total income is used for
good quality water and another per cent for public toilets!
*  Many households cannot afford "clean® water, so poor water quality is
used.
Is cheap water really cheap? It is difficult to differentfiate between the provision
costs (or prices charged) and the inadequacies of provision as these are
interrelated.
The “good” price of water. There is an obvious justification for seeking cost
recovery when improving water and sanitation provision as improved provision
can pay for itself, i.e. the quality of provision can be maintained without any
constraints on expanding provision.
Conflict of objectives
« To reach financial sustainability, costs should be recovered for water and
sanitation provision.
« To protect health and the environment, it is necessary to reach the poorest.

qreAl Y AT ARTT | AT B FAfGE drerd AT F AT H FHT fFewt g Bl 9l F
fore, gferar R & el Iy Hr 9fT M AT AT FA F FA 10,000 F TH
FR&E T et gIar gl
e FA I ard INAR

« OT & Feldlel I FHAT, SAdl

« WX & Folarid H FHAL, S Ao G I ¢, AR a6t I §

«  TIhar3t ¥ uel Agem §, safar @ gee 3R e & fov & seaere fRar

STl &

-+ Sl AR Taodl AT P AT F 10% o TSI IOTEET dd gE 3R
qrastfas etarerdr & faw e 3R gfaerd 3uier fFar srar g
.+ &% I H "TTo" U 98TRd g1 AT S ahdT §, SAIoT WS A T Ioraar
FT STAAT TohAT ST &
FEAT U aFdd H AEAT €2 UEYUH eI (T HAAT P IHR) IR g dr
IIHCIAIT & T HR FAT ARG § FH T Th g F 93 §T &
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. WWﬁTW@Tﬁ%ﬁF,WWWW&?W%@W%I

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

The WHO/UNICEF Assessment idenfified cost recovery and inadequate
operation and maintenance as two of the main constraints on the
development of water supply and sanitation — both largely a consequence of
the weakness or incapacity of water and sanitation agencies. The spatial
distribution of the population has always been a key factor on the policy
agenda of governments. The governments of developing countries have often
expressed concern about their inability to provide basic services for their
rapidly growing urban populations, including safe drinking water, sanitation,
affordable housing, and public transport.

SeogUU3l / FAA® & HMeholed o Ul & Y AR FTeodr & awd | g
a3 & F H oW N agen R uAea Furee 3R T@IEd H ggEe -
gl # 93 YA W 6T 3R TaodT TATEAT &7 AR AT 37eTHAT &7 dieT &l
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T 1 T faaor gAem WHRT & AT oS W T Ageaqul wRe @l
g1 Feraefier golf &Y TN HFaT HT«T DT g, TaeadT, fFwradr 3mad 3R

Hrdslioleh GRagsT Aigd 3Tl doil & deal AR HEEl & TIT FHeldd Harw Yeret
T H IFAYAT & IR F AT s»gaa fr 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

)ctober 2017 SCBP: Water and Sanitatior

Small-city problems (< 500,000)

Weak governments.

No official water and sanitation utilities/institutions.

No professional staff.

Neglected by governments and donors.

The management gap occurs because the large towns are not big
enough to make top down/centralization approach economical or
bottom up/decentralization approach manageable due to lack of
resources.

T-AET Y AT (<yoo,000 )

HHIR TIDK
HIS MRS Tl 3R Taeoar suAfaant / g a8
HIS YA FHAANY &
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Why is sanitation coverage
not increasing?

Monday, 09 October 2017 SCBP: Water and Sanitation 25

Points to be discussed

 Insufficient awareness and priority setting
« Inadequate institutional framework

» Inadequate legislation and policy

» Inappropriate financing schemes

« Capacity and expertise

Monday, 09 October 2017 SCBP: Water and Sanitation 26
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Thank you...

@ +91 20640 00736 | +91 20245 30061

CER ecosan
<. & » SERVICES
@ www.ecosanservices.org \ - FOUNDATION

@ ecosan@ecosanservices.org

Monday, 09 October 2017 SCBP: Water and Sanitation 27
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2 Sustainable Sanitation and Water Management

Contents

« Waste products
« Parameters for characterising wastewater
« Understand your system
« Ecological sanitation
« Resource management
« Planning of sanitation system
* Closing the loop
SCBP: Sustainable Sanitation & Water

uesday. 10 Oc r 20
Tuesday, 10 October 2017 Management 2

2.1 Waste Products

Black water

Mixture of -
* Urine,
* Faeces,
* Flushing water and
« anal cleansing water or
» dry cleansing material (toilet paper)
SCBP: Sustainable Sanitation & Water

Tuesday, 10 October 2017 Mo S B TEnE 4

Blackwater is the mixture of urine, faeces and flushing water along with anal
cleansing water (if anal cleansing is practised) or dry cleansing material (e.g.
toilet paper).
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sodhaley 7, Aer 3N FAfier arell &1 fASOT a1 ForE urel & @y (A Iqer wrs
& 3T AT ST §) a1 gEr gt w@eell (S edtErers W) g

Grey water
Is generated through, @
-+ Bathing, R

« Handwashing,
« Washing utensils and

* Laundry

. SCBP: Sustainable Sanitation & Water
u s 10 Oc r 20
Tuesday, 10 October 2017 Management 5

Greywater is used water generated through bathing, hand-washing, cooking
or laundry. It is sometimes mixed or treated along with blackwater.

AqreT UTell, T, BT Y, WIT Uehlel AT 9SOl & ATEIH W 3o alaT & Hal-
el TATAT a1 solrdlex & Ty SareT fham STTaT B

Excreta

Mixture of Ll
* Urine,
» Faeces and

pri i
« No flushing water! %%EKQ mﬂig

R A e dnating v et g
s bt Govmaag = 21 e wante

Source: India Water Portal

SCBP: Sustainable Sanitation & Water

Tuesday, 10 October 2017 Mona s bt 6

Excreta is the mixture of urine and faeces not mixed with any flushing water (although
small amounts of anal cleansing water may be included).
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faedaet 7 &1 fAsor § 3R el off wrarfRier arelt & wrr fAeme 8 A (grenfe

IET HBIS UleAT T ST AT H Aiffer fham S Fhelm 8)|

Faecal sludge

Undigested or partially digested slurry or solid resulting

from storage of blackwater or excreta.

Tuesday, 10 October 2017

Faecal sludge is the general term for the undigested or partially digested slurry

or solid resulting from the storage or treatment of blackwater or excreta.

$erel g, 3aRafdd Ir HifAs T F T arel Ol AT ST Ul AT Afdsh &

$SRUT IT 3R & IRUMHETRY 3T gRUMH & v &g s 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.

AStreetinjet
'@ (® Manhole
® Private sewer | | Public sewerage system

\ Public/private boundary
[

Source: Eawag, Sandec

luesday, 10 October 2017
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Domestic wastewater comprises all sources of liquid household waste:
blackwater and greywater. However, it generally does not include stormwater.

e 3T I H Rl e FURSE & T Gd g & selwdred 3R AR
gTelifoh, 3TH 3 dX W TeldreX AT el ¢

Stormwater

« Runoff from house I’OOfS, Stormwater Runoff
paved areas and roads
during rainfall event.

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

Source: Protect Every Drop

SCBP: Sustainable Sanitation & Water

9
Management

Tuesday, 10 October 2017

Stormwater in a community settflement is runoff from house roofs, paved areas
and roads during rainfall events. It also includes water from the catchment of
a stream or river upstream of a community settlement.

U HHCIAS Aued & el 96l as & & SNe B & odl, gahr &l 3R
Hshi @ Aehelcl &1 SHH Teh URT & SIehld AT Teh FHGT foderel T ofeT 7T &
IR ger o enfAer §
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2.2 Parameters to Characterise Wastewater

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.

ainable Sanitation & Wate

Tuesday, 10 October 2017 " Management

Suspended solids are those solids that do not pass through a 0.2-um filter. About
70 % of those solids are organic and 30 % are inorganic. The inorganic fraction
is mostly sand and grit that seftles to form an inorganic sludge layer. Total
suspended solids comprise both settle able solids and colloidal solids.
Settleable solids will settle in an Imhoff cone within one hour, while colloidal
solids (which are not dissolved) will not settle in this period.

Suspended solids are easily removed through settling and/or filtration.
However, if untreated wastewater with a high suspended solids content is
discharged info the environment, turbidity and the organic content of the
solids can deplete oxygen from the receiving water body and prevent light
from penetrating.

fefad a9 39 a1g gerd § S o. 2 -37 ey & ATCIH T AT S &1 T
bo % BT UG FIEfeldh § AR 30 % 3hefaich &1 PR 3T FIEIAR I AR
& § S U rhidToeh HrHs W & FT H AT ¢ Fol el org kel # gatA
3 3R HITgsT I Bd &1 Y<oleiid oI Ueh e H SFgI% A% H & S,
Siafeh FroSsTT 3T (S HIT 87 ¢) 37 AT 7 yafeua g g

feifad g e 3R/ a1 AT & ATETA O e & §erdm Siar gl gTelifh,
3R 3e9 ST ol A & AU IUERa HURISE STl TR # GehRT
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FH P Thdl § IR FAAAT & T1A FT AR ST b &

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.

Biodegradable organics are composed mainly of proteins, carbohydrates and
fats. If discharged untreated into the environment, their biological stabilisation
can lead to the depletion of natural oxygen and development of septic
conditfions.

BOD test results can be used to assess the approximate quantity of oxygen
required for biological stabilisation of the organic matter present, which in turn,
can be used to determine the size of wastewater treatment facilities, to
measure the efficiency of some treatment processes and to evaluate
compliance with wastewater discharge permits.

TAfSdsae itifaed Aeg § @ W8, FEfgsse IR FEr @ o gl § e
TATEROT A AR Pl & el 8, o 3oAeh Sifdeh [EU{enor drehfceh ierefister
T AT AR aftesw Rufaat & AT &1 FROT 994 FHhat B

M T{&T0T & IRUMA & 3TIAET Fefaih dard & SAfds Fadeor & fov
3R TerEiTslel &l AT HET HT Hediched Hlel & T hdT S Fehell 8, ST
deol #, 39fIse ool 3TAR Giawnsit & 3R il @RI #, $& 3T gfhansit
I G&TT &l AU 3N Hedlched el & folU SEAATS fhaT ST Hehell § 379TRISE
fdee WfAT & 3regarert
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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

stainable Sanitation & Water

Tuesday, 10 October 2017 MBS BT anE

Nitrogen and phosphorus, also known as nutrients or bio stimulants, are
essential for the growth of microorganisms, plants and animals. When
discharged into the aquatic environment, these nutrients can lead to the
growth of undesirable aquatic life, which rob the water of dissolved oxygen.
When discharged in excessive amounts on land, they can also lead to
groundwater pollution.

Arsclae 3R FEGRY, [Aeg 9Ived ded AT oI 3daieh el SATdl &, gedsiar, atef
3R gt & A & fAv mavges §) STelld ardiarer # gedl Ao W, 5 dIveh
dcal & JATBANT FToNT SdeT & AT T FRUT def FehdT &, ST HIT 3TFdISTeT T
Ul SEd 81 Sid i W IS AT H gedl & & Sl g, d $Tel TguoT A
o TR g
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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.

ainable Sanitation & Wate

10 October 2017
Lctober 201 Management

Communicable diseases can be fransmitted by pathogenic organisms present
in wastewater. The presence of specific monitoring organisms is tested to
gauge plant operation and the potential for reuse.

Coliform bacteria include genera that originate in faeces (e.q. Escherichia) as
well as genera not of faecal origin (e.g. Enterobacter, Klebsiella, Citrobacter).
The assay is infended to be an indicator of faecal contamination; more
specifically of E. coli which is an indicator microorganism for other pathogens
that may be present in faeces. Presence of faecal coliforms in water may not
be directly harmful, and does not necessarily indicate the presence of faeces.

I9fRAST ST H HAlS[g Warsleter Sfidl arT AR A9t 1 IR fhar 1 Hevelr B
fafirse aRTer Shat &1 3uffafa 1 €37 & Fleled & aTgaT TQ&Tor 3R gl 39rer
I &THAT T TETOT foham STl B

PIPIF JFEIRAT F dIEr (3&T| Escherichia) & 9 7 & & H 3w g ¥ faecal
A (3e180T & fow, Enterobacter, Klebsiella, Citrobacter) &I Siel # 3cesT gl
¢ T o1 anfAe §1 @ &1 AfETSH: HGWT T Hehdl Bl & 3w fAAY &7 F 3§
eSSt foh 3T WeTeTetahl & [T Teh Hehceh FEHASIT § Sl AT H Hlglg &1 Fehdl
gl ueh F AT F PARER H 3ulafa N gfaers @6 g Fhd ¢, 3R Tw
el fr #For fr 3uTeAfd &1 dha fAear B
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Other parameters

* Heavy metals

« Acidity/Basicity (pH)

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

« Temperature

ainable Sanitation & Wate

Tuesday, 10 October 2017 S
uesday, 10 October 201 Management

Heavy metals are usually added to wastewater by commercial and industrial
activities and may have to be removed if the wastewater is to be reused.

The concentration range suitable for the existence of most biological life is
quite narrow (typically 6 to 9). Wastewater with an extreme concentration of
hydrogen ions is difficult to treat biologically.

Alkalinity in wastewater results from the presence of calcium, magnesium,
sodium, potassium, carbonates and bicarbonates, and ammonia hydroxides.
Alkalinity in wastewater buffers (controls) changes in pH caused by the
addition of acids.

The measured EC value is used as a surrogate measure of total dissolved solids
(TDS) concentration. The salinity (i.e. ‘saltiness’) of treated wastewater used for
irrigation is also determined by measuring its electric conductivity.

The wastewater temperature is commonly higher than that of local water
supplies. Temperature has an effect on chemical reactions, reaction rates,
aquatic life, and the suitability for beneficial uses. Furthermore, oxygen is less
soluble in warm than in cold water.

R 4T3l A IMAAR W arofeds 3R e afafafeat & garr smfse
STol # Sitg fem Sirem g 3R Ife 3rufise ST &1 gt 39T fahar S | 3@ gern
ST HehdT &
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Jfepier Sifder Shaet & 31fedca & fAT 3uged TahErar IS I GehioT (AR
WE TR) gl GBI AT I TH THEIAT o AT HATASE STl Sifdeh 9
eIl il ARSA Bl

gresiFarss dI 3uiRyfa & 3ufise S & &g gRone| 3¢ 9= & Iwg (fAg=or)
#H 3feRar diuvg # 9Rads tfag & 3faled & sRoT giar gl

AT S AT Fel T B (AENTH) THEIAT & Teh WP AT & & A 3941
frar Srar g1 REE & foT seaae fhu v 3Mfise Sfa & Sgorar (31Ut
FAHSIAAT) T 7 3T faege arererdT A9e & ganT fuiRa fFar S g
TATAT STel ATl T Jolell H HIRISE STeT AIHAT HHIT: 3Hieeh §| TTIHAT
TrErfee gfdfhansit, gfafhar e, STl Siaet 3R amstehry 3ugiel & fov Sugerdar
W TH GHE §| FHb e, JiFeisled 381 Ul T Jolelt H I A golereher &

2.3 Understand your System

Understand your system

« Define system boundaries

 Physical, Political, Social and Economical boundaries
« Identify local water cycle
« Identify local nutrient cycle

« Identify problems, root cause, linkages

S ainable Sanitation & Wate

0 October 201 s Mo akibrasnt

Define system boundaries: Tools such as exploring, locality mapping, definition
of boundaries, stakeholder identification etc can be used.
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Tihel Caserof; Unsustainaville

SCBP: Sustainable Sanitation & Water

Tuesday, 10 October 2017 Management
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2.4 Ecological Sanitation

Ecological Sanitation | CLOSING THE LOOP ON SANTATION

- Resource recovery and reuse.

*Minimizing the consumption of non

renewable resource.

Hygienically safe, economical and

closed loop system!

3P; Sustainable Sanitation & Wate:
Management

EcoSan —is not just a toilet interface!
The concept of EcoSan is resource recovery and reuse oriented.
It is a concept that is characterized by desire to safely close the loop.

s - A% e STy 6T gl
ST T HTUROT FETE Neadl § 3R 377 &
Ig Ueh T IAUROT § T8 ofF ol FIEIT & & dg il Sl 3T Bl o

AN N NN Y
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Characteristic comparison

Grey
—mm

25,000- 25,000-

eIt (R 100,000 100,000  >°°

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 ) 104-106 0 107-10°

100 mL)

P . SCBP: Sustainable Sanitation & \Water . 4
esday, 10 October 201 B — 21

Greywater is a reflection of household activities, its main characteristics
strongly depend on factors such as cultural habits, living standard, household
demography, type of household chemicals used etc. Greywater is the least
contaminated type of wastewater which needs very less degree of treatment.
The concentration of nutrients in the excreted urine depends on the nutrient
and liquid intake, the level of personal activity and climatic conditions. In its
pure form, it is sterile and quite rich in nutrients.

From a risk perspective, exposure to unfreated faeces is always considered
unsafe on account of the high levels of pathogens whose prevalence is
dependent on the given population.

daier T AT 1 v gfafdia g, sHhr AET fAAYAHT Tocr & Aiehias
HGdl, Siael N, Te] SAHTEIN, Ee] THTAT & FEAHATT & hepl S Hehl
W AR AT g1 Jdicx FA T FA E@HW%WW%Sﬁ&gﬁW
39AR &7 IEThdT gidr gl

3cafold A7 # 99 deal T THEIdr I9h ded AR O oo, Sfaderd aifafafer
T IR STearg IRIEAAE W IR Al g1 30 ey ®9 H, Ig «isf 3N
dieh dedl #H FHTH FHGY B

SIEH & gRYeT @, IR HA & TUh gAAT 3T TR & AdToleiehl & HROT
3RIETT AT S § fSereh Seraer & oS e )OSR gl
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Potential risks and benefits
|  Greywater |  uUrine |  Faeces |

ez i elie] 2aidle Micro contaminants

Chemical substances (org. Micro contaminants
contaminants compounds, (e.. lg%r‘rrlpnes & (e.g. heavy metals)
chlorides, metals) antibiotics)
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 MNutrients (N, K and Good soil
Value municipal and non P) conditioner but only
potable domestic Ideal fertilizer little nutrients.
use)

. PR SCBP: Sustainable Sanitation & \Water X
uesday, 10 October 201 \ . 22
Mlanagement

Greywater, urine and faeces have distinct characteristics. When dealing with
waste products, it is important to account for their value and potential risks.

Jdiex, 7 3R A & fafIse fAAwamit g1 3afise 3curet & Ay s = qH17,
3% Ao AR Fanfad A & faw @ & Ageaqer ¢l

Sanitation and the Nexus

@ L 7
—I
SCBP: Sustainable Sanitation & Wate

Tuesday, 10 October 201 - . A oo 23
Managemer

Sanitation and wastewater treatment are closely interlinked with the given
nexus. If the sanitation system is sustainable and productive, the benefits are
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not only for public health but for water, energy and food security are
enormous. Sustainable and productive sanitation systems save water and
energy, contribute to renewable energy security (biogas), and contribute to
food security through decentralised and cost-efficient provision of fertiliser, soll
condifioner or nutrient rich irrigation water.

Further reading:

FFTodl 3R IURIST el 399R, &1 TG TS § HrHr foachedt & 37 g3 g1 I
TITodr gutel TR 3R 3curee §, @ o1 had AaSiiee Taeed & faw & ad
gfesh Ul Foil 3R @y e & fav 9gd 3T g TR 3R 3cuesd TaTod
voTferat, It 3R ST H FE §, 3T Foll FRET (qRE) A e a7
3R 36, FACE HIAR AT UIveh ded Ty [HaS ST & fahearhd 3R ST
T TITUT & AETH § Ted FRET H ARE Fd ¢l

Further reading:

Sanitation and the Nexus

'@ Y-
N bz

A toilet might need little water to flush but sanitation includes many other
water-dependent processes such as the hygiene practice of hand washing
with safe drinking water. Insufficient sanitation practices — such as the lack of
containment of faecal matter and the inadequate treatment of wastewater
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— pose direct risks to drinking water sources and to public health. Legislators
need to both recognise the benefits of using treated wastewater, as well as
assure its safety through better regulation and the provision of incentives to
ensure adequate treatment and re-use according to the WHO guidelines
(2006).

The use of freated sanitation products — urine and faeces — as fertilisers can
help mitigate poverty and malnutrition, and improve the frade balance of
countries importing chemical fertilisers, especially in respect of phosphate
fertiliser, a non-renewable resource. Food security can be increased with a
fertiliser that is readily available for all at very little cost, regardless of
infrastructure and economic resources. Safe handling of urine and faeces
including treatment and sanitisation before use according to the WHO
guidelines (2006) is a key component of sustainable sanitation as well as
sustainable crop production.

High energy demand is required for conventional sanitation systems, especially
for aerobic wastewater freatment targeting nitrogen (N2) removal. A
tfremendous amount of energy is required to re-capture N2 from the air to
produce chemical fertilisers. Firstly, the heat of the wastewater can be re-
gained. Secondly, energy in the form of biogas can be gained through
anaerobic digestion — a process already applied in large scale plants in
industrialized countries, using the sewage sludge at the "end of the pipe". The
energy yields would be even higher if anaerobic systems were applied at the
source, for example through pour flush biogas toilets, and UASB treatment of
wastewater.

Th QAT Pl T2l et o folT ST Ireir dhl HTTRISRAT & Tehall g olfchel TATOCT
H &g 3 STel-fASR gfshard enfier § o qRiaTd diet & orelt & @y gry Yl
TaTodl AFATH| AIATCd TqTodT JUU - SR AolA Jerdf dr Ak Hir et AR
39fASE STl & IIATTT 3TAR - A & Iy & FAar iR Idefas @y & v
TeTeT SNTQAH 3cTeal A &1 TAUTIPT FT SolleT arel 3MRASE Sl & 3TANT F Tt
Y GgHTelel & HIY-ATY, Scoguasly GRfdell (008 ) & 3HTER ded 3TN 3R
qeT: 39T FARYT e & T Sgek fAfeagssr AR dcargs & Tatn & Aregs
q IO GRaT GATRerd Felr =g

SelloT & TATOT 3cUIEl &1 39T - 7T AR A - 3aTh & T H R 3R FHavor
A FH A H A A Fhdl g, IR TaIfAF 3RE AT e dred 2lf &
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IR HJelel # FUR, AT &7 & BIEhe 30 & oY H, Ueh IR-376TT G
giaTEr o 3R 3 dETEE! & Srale, WiedlesT HT T H Th 3aieh & ATy
ST ST Hehll & ST FT o T Igd A HAT W AN F 3TY & Seeuash
feemfardel (00 ) & ITAR 39T T A § gl HF 3R A & GRaa Felrer
¥ Jga 3R 3R Glamge i & fTons Ta<odr & a1y &) T3 Bae 3cares
&I Ueh Hecdqul b g

IRIRS TaTodl Junfedl & fov Gy &9 & Wifdd 39fse Sof 39arR Asglerd
(T R ) gl & AT 3TT Foll AT Fr ATGTHRdT §1 T AR 3ahI & 3cdlGeT
F AT EIT A TT R A BT T Feall e & [T FSEET FalT ahr AThdT aral
¢l qE8 g, AHUTASE STor T IHT T & Tl &1 S Fehell & gAY, TN & &9
H 391 AR grae & ATETH F UIeq I ST ohall § - Teh Yishar St 9ga & &
"AIFT & A" W WSS Hrdg H ST F §U MNeATF W & 93 A W
aiert # o) gl Bl 3ereXoT & fov 3eT |d ) gaeT fhar ST &, 3eeor & fav
FIRT ST iETerd ST, AR 3TTAISE STel 1 JUUH 3UR|

2.5 Resource Management

IWM: Centralized approach

« Various stakeholders /
customers. PAN Se'n
mm. LI

+ Collection and conveyance

infrastructure. & \

E \
« Water driven infrastructure. “re S

* Hi tech treatment systems.

:

—
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Faecal sludge is mixed with water to facilitate conveyance to the hi-tech
wastewater freatment.

Here the water and sludge are separated and ftreated water s
disposed/reused.

Sludge freatment is usually not the highest priority and is disposed
unhygienically.

Minimum interference from stakeholders ensures smoother operation.
Management and monitoring of system is easier however resource such as
(water, electricity, skilled manpower and expertise) are not easily available.

815 ¢ UMRISE el 3TUR & AU algel T Flaurslelsh delil & foIv HBerel Hes
T 9T F AT ST gl

IET dlell 3R T oY 3efer fohar Sirar § 3R gorst fham Sirar § dielt &1 fogers/9e1:
3931eT fohaT ST §

$Is 3TIR IMHAAR W Tafea graffdsdr [87 § 3R 58 3&fasar @ Averr
fRTURRT § FATH GEAET AT AR FRARTT FIT &

JoTTell &1 yeere 3R AIRIEA 3maT 8, grenifoh TarerT (Arel, fSsTell, ferel smeried
AR faran) AT & 39 7 g

IWM: Decentralized approach

* Separate collection and
conveyance infrastructure.
+ Streams are separately / sns \
lll \

treated.
%‘_ — M
technologies can be

E
implemented. \ ﬁ

* Relatively simple

.........

Sludge and water is separated at source. Collection and conveyance
infrastructure is smaller and simpler to implement.
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PPP model can be effectively implemented in this approach.

Here maximum stakeholder interaction happens. Mulfi-level management is

required and hence it is complex. Monitoring needs to be done at multiple
points and hence environmental protection cannot be guaranteed.

drag 3R g AT W 3T § GIE IR aRagT JAAEr e i o] w & fa
Bier AR & g

ATy AlSeT @l 56 TIOCHIOT H AT GoT @ of9] FohAT ST Hehel Bl
uﬁmmmaraiﬁaghﬁlagwqammaaw%‘ﬁ?gaﬁm%
Sfeer 81 TR 8 g3t v T el =i 3R safav gaferor wator i IR
oT&T &1 ST ATl

Economics of IWM

Centralized approach Decentralized approach

N~

In a centralized approach, the ULB has to bear the capital and O&M cost of
the infrastructure. However, taking into consideration the efficiency of
collection of taxes in Indian cities, maintaining the infrastructure and providing
services to the masses becomes more of a burden.

On the contrary, in a decentralizes approach (depending on the selected
sanitation system) the household (who is the consumer of the services) bears
most of the cost. Since private service providers in terms of collection —
transport and treatment are available, the costs get distributed among
different stakeholders.
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U FHeldha TRCHT A, AU e & Gt 3R 30 U5 wH amrd H guer H
AT AT §| GTeliieh, AR AT A R & TAE T &1 1 LA H @A g,
e e d FATC T@A IR ST BN YAV YTl HIAT Th dlgl d &b gl
ST &

58h Ta9d, Ush fachediohe EfSCahIvT (AT ETTesal JuTell & R W) #H el
(ST T3t &1 3T §) AHUFR eIl HF @ § dfh el dar Jeransi &
TIE & T A - gRaga 3R 3R 3uaey §, artg [Affed Raures & g
faaRa i s 8

Multi barrier approach

1)
. ¥
( Rainwater Urban Water
—— Users « { Drinking water )
( Greywater ) l N ——
| Stormwater) | o] ( Service water )
y TR s | e
{ etack watar ) | {
|
| | gk RIS
W —— ped Agul
RN Surface techarg AR)
Constructed \_ water | / S s
*  Wetland | S— Bar
- "‘I Gound ) ~ Sol aifer
l | \_ water )/ Trea 1t (SAT) )
Enargy Crops | 1+
L +
— ?""" ( Intermittent urban water sources
1 "
Agriculture (Water sources available over the whole year)

@ 0

The multi barrier approach focusses more on integratfion of natural water
treatment technologies in the urban scape. These technologies freat perennial
and intermittent water sources with special emphasis on resource recovery
and reuse.

The approach was successfully demonstrated through Indo-EU project called
NaWaTech.

g STeT TfSehior el aRFEAfAAr 7 rhfde STel 39UR Glezfafeat & whrevor
T 3118 €T Shigd Il &1 §o7 WeAAfhal o Fames aeell 3R g1: 39hleT W)
fIAT SR S & TTT TREANT IR AR STl Fidl T Sollel [hdT &l
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NaWaTech 5T $81-5g IRATSTAT & HACTH & SH EICChIUT Sl holdqash Feeie
forar arr ar

2.6 Planning of Sanitation Systems

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

Example of Kochi: In the case of Kochi, although centralized approach was
logically the most favourable, the high ground table influenced the
construction techniques and associated costs. Hence Kochi had to adopt
decentralized approach in the form of septage management. Kochi has
India’s first working Septage Management Plant.

ITeT T 3GIGI0T: HiTed & HAHS H, §lellieh halehe TISCHIVT dehddld & & FeH
3R 3ffehel AT, 3TT HF ARON o FAATT dehelleh HR Hect omeTdr H genfad
forar | safaT Mfea &t septage Yate & &7 H fAShdihd TfSeeIor i 3aaArer
UsT| Hfed H AR &1 Ugdl AT et AaoHe taie ¢
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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.

The cities should integrate the new added areas to the municipal limits / urban
agglomerations & newly developed areas (eg. due to change in master plan)
within the municipal limits, with the proposed system.

Tools such as GIS helps to visualize the reach of the services and compare it
with growth of the city. This helps to identify the section of the city which needs
immediate attentions in terms of infrastructure. Such tools help to have
planning and implementations in different phases.

UGN I FAIRUTTeIRT HAT / UG o AR AT Ahfad 837 (S AR Tollel
gRade & HROT) A SNFH SAST ST ATRT, GTATAT JOTell & 1Y FAIRUTTorhT
AT & AR

SHIMSTH ST 3TOT FaT3 AT g FT Fouell Il H GG I ¢ 3 3HH
IofelT e & i & ATY Hd 1 SHY AT & 37 WS & Ggellel Hlel H FI
fAere & S gy grawsd & Ade # dohlel €T & T 3aRTSHar gl g
Y 39a0T JFffeT O #7 [ 3R FRieaad & Tg—ar a9 2
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Process integration

=
oowd &

B
V¢

Demand management | Collection and conveyance | WTP, STP and FSTP |
Water resources | Energy |

Importance should be given to how the cities are maturing not only with
respect to its growth but also the sanitation infrastructure.

Integration of the newly proposed infrastructure should be proposed with
existing infrastructure.

Need analysis should be done for replacing, retrofitting or refurbishment of
existing system before implementing new systems and process.

AT el | Hag 3R agel | Seegddl, TEAd AR vhrEddr | Siel qae |
Falr |

MG T 3T A & TG H o hdol IRUFT gl & ATY-T1Y TIeodl & JiAgrer
ST & Hgcd l hd Hgcd 16T ST dIgT|

FHiofeT YEIfad AT & 1 ThRoT Al A e & Ty gedrdd fhar
ST IfeT|

S umell 3R Uishdr & o] e A Ugel Higer EeA $r srg, Wisfar ar
AdIATOT & foT faevoT 3Taegs glar ARyl
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‘On-site Sanitation System

Wead Rt i Oty
Sepaads on sepic
tark

TR acE
BN § DO NS
*  inconknmity weh

oe3in standarss

Ercasta Supbe lank éMard |
aoapwatarvom st s ¥~ P
st n ey 4,
alrtarL Syih S ik T -

Logic diagram

Cwvmbapa armual borbein Connmc 13 Sl orwhein [ ——

& s "
et i g e B cxecmmc karmperife rsHesCaIRES e 3 bt
e = ot

[ Smal borafein
]| Sansnaie

Alogical approach needs to be defined keeping in mind the local natural and
built environment. Such logical framework is specific to area and needs to be
altered or adopted from place to place.

The logic diagram like these, helps to identify gaps in the sanitation chain and
thereby zero down on the suitable options to complete the sanitation value
chain.

TR grpfas AR AT qafiaror & e & @A gu e difhe efSehior
IR e T TTTHdT § 3T dRE & diiehes &ram &7 & fov faftse giar &
3R SOTg O SETE T deola AT IYATAT Sy bl 3TaRThdT aiar gl

$H TG & oo NG, Tl STl H eIl T Tgalel el H Heg il § 3N

S0 TE O Taeodl Hed HTcl & QW &l & a0 3UgFd fdehotl W &A1 LT
T &l &l
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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.

esday, 10 October 201 X
lanagement

With enough political will and the creation of adequate incentives for
businesses and policy makers alike, sustainable and productive sanitation can
be a major contributing factor to the achievement of greener economies,
fostering job creation and poverty reduction along the whole sanitation,
wastewater freatment and re-use chain.

e TeTeiifae gTor & Ay AR cgaaar 3R Afa F#ast & e gdcd
qrcdrgal &1 AT A §7 F, Tand 3R 3cueed Taodr ATl 3rdcgawarai
I 3T & AT Ueh JHG FRE & Fohell ¢, Alh Folel T dgTal & Feohel & 3N
R FITEdl, HARISE Sl 3R 3R Gof: HGell F1 3TN HY
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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!

esday, 10 October 201

Tadipatriis a town which is known for its cement industries. Cement production
is a water intensive process and hence requirement of water is huge. In case
of Tadipatri, this requirement is planned to be fulfilled using the treated effluent
of from a centralized STP. The industry is going to bear the cost of the
conveyance infrastructure. A centralised STP facilitates easy one point of
source for the industry.

Mancherial is a town in Telangana, where an organised planned layout for
residential complexes called Hi Tech Colony has been developed. The colony
is already having community septic tank, however looking at the degradation
of the lake near by the municipal corporation wants to upgrade the treatment
facility. Doing this will provide effluent of good quality which can be reused for
non-potable purposes inside the colony. However, there is very little interest in
people to pay for reclaimed water.

Tirupati's case is similar to tadipatri, but as the industries and other relevant
stakeholders are located far from the existing STP, the conveyance of treated
effluent is costly.

afsarad Te UET e 8, S 3 HiHE 35N & fIT ST ST @1 AT 3curesT
Oreil T 3geT 9ThdT § 3R SATIT Uil T 3TaRThd quﬂé’f%lﬁt{%ﬁ*ﬂmﬁ
A, 5H ATl T HGIAhd THAW & Fellol & YdTg I SUANT dHich T HaA
TISTEAT §=11$ TS 8| 31T YRdageT iger & i oETd Sl el diel dlell &1 Th
FERfied THAD 3T & fAv Ad & e vk g i grRer aar g
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FORSA, J9AT H Teh QT &, STET 818 Th Piailel AT AT g & T v
IS TISTAaee aral TR fhar -1 g1 @idlel g & & FHeT dAfteh & o
@ ¢, Tt @R 9T @Rt arE A S & &ROT F G@d gV SUER A #
3OS AT TEAT &1 VAT A @ TS I[urar H g el g 3ugher
Ficilel & 3HeT I ol Qa7 3eged & fAv fhar S Fehar g1 grefifeh, Iot: g
qﬁra:rwwﬁé:%maﬁnﬁﬁagaam%ﬂa?ﬁ%l

faeafa & AT dEROd & FAE g, ofha ST fF 3edhr 3R e F@efd
fRume #Alger tadd ¥ o Fud €, gellst & g 0 digel #Agen gl

2.7 Closing the Loop

—~ \
&7 Water Loop |

‘, & Nutrient Loop I"
\ =

— L
Purification | Water
. Disuibu!iw 3

It is very important to identify the water and nutrient pathway in the local
system. After identifying the pathway, all the issues and problems needs to be
identified and root cause of each needs to be realised.

Only after understanding the system dynamics in depth, it is possible to plan
and implement sustainable solutions which will help to close the water and
nutrient loop. It is only through closing the loops (water and nutrient) that
sustainability of water and sanitation system can be achieved.
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TAT YOTell H 96T 3R 9ves 97 & 9gdared el quﬂ%?crﬁ[ﬂ‘r%*lﬂﬂ‘rﬁ
UEHlel el & dlG, Gl Heal AR FAEBN # ggUelel BT SR § AR Tdh
Sl &7 HA HRUT HHSTAT AT

TS H RQEen afaadar & A & a1 &, ez gaEEr & A iR
forareaaer org & St 9relt 3R diveh o0 &1 d¢ e A AGE FIMM| T Fdel BRI
(Urelr 3R 9IYe dcd) F §¢ FA F ATEIH A gl & o 9t 3R TaTodr gomen
&1 fEeRar area i I dFT g

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.

ssday, 10 October 201

Opting for fragmenting the urban scape based on decision making criteria
results info mix into hybrid options where decentralization and cenfralization
co-exists! Only this can ensure maximum coverage in collection and freatment
of solids and liquids.

Septage management is demand driven and hence policies should focus on
promoting reuse of end products. There is strict implementation of regulations
on septage management along with reuse of treated effluents in agriculture
and industries.

State government should encourage sanipreneurs to start small medium
enterprises so that sanitation services can reach to the last denominator.
Decentralization and conventional approach are supplementary to each
other in developing countries like India.
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fAuTTr e arer ARESr & YR W A fadie w Ffed e & fow il
gisfog faemedt & TASOT X, STel Adhaiaor 3R hgletor ag-3itdca # g1 shad
Ig 3 IR Rl ey & TIg IR 3ugR & fhFdH Fael FARTT X Fehelm
gl

ST Yetlel AT Hr Sl § 3R sEfAT 3id & 3cumel & YoA: 3uhNer &l dorar oo
W A FT €A1 ST ARV FI R 3@ F 3T ATferdr & g 3ueT
& Y, Y Jatel W AIAT 7 T&d HrAeadd ¢l

U IHR HT 3cATAAT 1 BIC ALIH 3¢TAT AT YE A & T Wiednied e
IIfgT dIfeh Faeodr daw Afadd gohd do qguiﬁil

faheientor 3R aRaRe EfSeaion IR S fashrasler St & wh g & T &

4.

SCBP

\8/

Thank you...

@ +91 20640 00736 | +91 20245 30061

@ ecosan@ecosanservices.org ggg\?l?é‘s
@ www.ecosanservices.org FOUNDATION
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3 Planning for Environmental Sanitation

Contents

* Definition and objectives  « Integrated planning model

« The scale of problem * CSP

. + CLUES
» Planning approaches

+ Sanitation 21
+ Supply driven / planning model

« Citywide pathway to sanitation
» The market model

* Whole System Approach
» The collective action model

Tuesday, 10 October 2017 SCBP: Planning for Environmental Sanitation 2

3.1 Definition and Objectives

What is sanitation?

* Means different things to different people.

* Definition must include - safe management of human
excreta.

«In fullest sense, it also includes environmental
cleanliness, handwashing and safe disposal of waste
and wastewater.

Its more than just provision of toilet - its Total
Sanitation!

Tuesday, 10 October 2017 SCBP: Planning for Environmental Sanitation 4

The definition has to include ‘the safe management of human excreta’, usually
by means of a toilet that confines faeces until they are composted or flushed
away into a sewer. In its fullest sense, sanitation also includes environmental
cleanliness, hand washing, waste, and wastewater disposal. The concept of
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sanitation as ‘clean living, free from contact with excreta and other disease-
carrying agents’.

URAST H AT AGASH & FIRIT Yot Hl AT A g, 3 dR | Th
Adtrer & AreIH @, S 6 Ao A BuT a1 WX 7 $epr ST B, 3r9a FqOT 3t
H, Tacodl # IR0l Taodr, &1 i, 39iase 3R 3afise Sor fAend off
A g1 TaTodr T ITURVT 'TITE Siided & &7 H, ARASh AR 3T daARar
drel Tolel & Hush & HeF'|

Good governance

Good governance can be defined as an efficient and
effective response to urban problems by accountable
local governments working in partnership with civil
societies.

Good Governance

Tuesday, 10 October 201 SCBP: Planning for Environmental Sanitation

Good urban governance can be defined as an efficient and effective
response to urban problems by accountable local governments working in
partnership with civil societies.

Urban planning that strategically anticipates and plans ahead, and urban
management that coordinates and manages urban transformation, are the
keystones of good urban governance.

ARIRGT & GY TSGR FH FH Hlel dll 3AGRT TAAT THRT GaRT Ay
FATIN W 3T AR 9T T FHET 3R gt gfafshar & &7 & gRenig
foRaT ST Fehar B
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MY AT I WEAfad T @ MRAAT Har g 3R 3 fr Agar g, 3w agd
YEU S B IRAAT HHad 3N YT FT §, I8 HTS AT TAH T 7AE
drat g

Urban planning

* Land use planning.

* Explores aspects of built and social environments of
municipalities and communities.

* Deals on broad level with transportation, housing, open
space and recreation, public and human services and
conservation of environmental and heritage resources.

Planning in its most general sense is about decision making and can be
defined as “a process of making choices among the options that appear open
for the future and then securing their implementation”

Urban planning is the discipline of land use planning exploring several aspects
of the built and social environments of municipalities and communities. Urban
functions addressed in planning are broad, encompassing land use,
transportation, housing, open space and recreation, public and human
services, and conservation of environmental and heritage resources.

SR qEY AT T H Aol A0 o & aR & § 3R 50 aRenfa fmar
Hehl § "HiaTST & AT ol hed & o faehed gl &1 gishar AR Y 3
Srieadsl & FIaTT e

e TSI 1f& TGN T TYSTAT T IFAA & T 7R arferepait 3R Fegerat
& f#Tor 3R AT aTdeRoT & FE uget H Wi o W g e A
HITET AT I AT &, S8 A 3TN, IRageT, e, el 51918 AR FARSHT,
arasifae 3R AT Farsi, AR wFiexer AR favad garust & a@aTor anfae Bl
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Urban management

« Continuous activity
* Applying diverse resources in coordinated manner

« To plan, program, build, operate and maintain public
services and environment

« To achieve sustainable development objectives of ULB.

Urban management is the continuous activity of mobilising and applying
diverse resources in a coordinated manner to plan, programme, build,
operate, and maintain public services and the environment in order to
achieve the sustainable development objectives of city governments. Good
urban management is closely linked to good urban governance, which can
be defined as an efficient and effective response to urban problems by
accountable local governments working in partnership with civil societies.

AEL JSHA e I WHRT & A [AFT & 3652l &l Iied it & v wrdaifas
Jar3it 3R gAEROT FT AT, FRIHA, HAOT, Fared 3R TATC @ & foIv FAfead
ik & fafaer dEmeEr Sl 3R AN S H Y afafater g1 3o aad
gt feishe Qe TR & 3T §37 &, 5 AR FATS & AL AR 7 H1A
Y dlel STRERT T TIHRT @RI A FAT R Frel 3R gerrdr gfaferar
& T H gRea foar S Gk gl
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Three levels of integration

Top down approach

*Macro - city level -
- Macro impact is wide and
3 extensive.
a Inter-
B :
£ TS * Intermediate - Zone or
o cluster level
g
* * Micro - individual ward
v level

Tuesday, 10 Oetober 2017 SCBP: Planning for Environmental Sanitation 8

Concerted efforts to streamline development are a necessity as in the case of
city level drainage, transport network etc.

These scales are relevant for urban planning and can remain effective and
responsive to the macro and intermediate levels, as they cut across
jurisdictions and artificial boundaries.

These levels are of key importance for urban strategies to work.

The micro level needs intensive public participation to map the demand issues
for infrastructure creation.

fqehre o FITA T & AT o1 G 6T T ST AT, IRag dAcash e &
AT 3 3R ¥ A o] el FRionT ¥ T T ¥ 3 A9 3 Aeaadt
TR & AT garey AR SRR @ dovd 8, Fifh I ~ararerd 3R HHEE daEd &
Feldr aa |

A WEATAAT & A F & AT ¥ TR Agcaqul #Aged & &

AT & goid & fAT AT & Hegl & AT e & U geA T # o
st HAENERT &1 3maegesdr gl
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Key take away points

* Urban planning is strategically anticipating and planning
ahead of time.

«Urban management is coordinating and managing
urban transformations.

Planning of sanitation systems should be understood and
handled in practice as an integral part of citywide urban
planning and management.

Tuesday, 10 Oetober 2017 SCBP: Planning for Environmental Sanitation

3.2 Scale of Problem

Rapid urbanization

» Demographic shift — 2008.

» India is expected to add 220 million to urban dwellers
between 2001-26.

The Demographic Shift- World's urban population exceeds its rural population.
India will be adding 220 million to its urban population in the 25-year period
from 200126, i.e. anincrease of 77 %. To accommodate the additional millions,
India will have to add around 14 Delhi’s or 18 Mumbai's or 30 Bangalores.
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STIAITET R SGeld- [a2d 6 A STTaEAT SHeh JTHOT Eer F 386 gl
HIR wo¢ - [ HT W ATl I AT H &l 3T & fow Re AT Jis
&I 181 b % I Fefar fARTd @l & FARNTAT e & AT, HRA - efersqar
ey ool AT ¢¢ HFGS AT 30 TR Sz gl

Urban sanitation crises

r

3
Year
X+30
Year X f

Urban population growth Urban sanitation improvement'

uesday, 10 October 201 SCBP: Planning for Environmental Sanitation 12

Despite a spotlight on the plight of the urban poor and on provision of clean
water for over a decade, both the number and the percentage of people
without access to sanitation services continue to increase. While overall urban
sanitation coverage (63 %) may appear high and great efforts have been
made in the past two decades, coverage rates are much lower for the urban
poor. Hence, developing country governments and city authorities face a
sanitation crisis that is becoming more critical every year.

Al IS T fgahd 3R T g @ AHUF AT & fAU Tawo gl T sgaedn
W LA & & STIolg, Foodl JamA a g & foer A B dear AR afaerd
et 7 geftr ST §1 SIafeh el AT A Taeodl Halsl (€3 %) T ar el
H 3T AR A g U ST T &, W IRIST & AT FHaler o Igd HA ¢
g, 32T WRT 3R AT & 3HRAT F [T F TaTodr Hae HT AT ]
gSaT & Sl g Al 3ifAF FAgcaqol gl T T &l
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Rapid growth of urban poor

* 95% of the worlds urban growth will be absorbed by
developing countries.

Year Slum dwellers
1990 720 million
2000 900 million

2020 1.4 billion

Most of the world’s urban growth (95 %) will be absorbed by cities of the
developing world — the least equipped to deal with rapid urbanisation.
Furthermore, urban growth will mainly occur among the middle and low-
income brackets.

Without any waste and excreta disposal facilities and with limited access to
water for basic hygiene, the urban poor are especially vulnerable to epidemics
caused by water-related and vector-borne diseases.

Death rates in urban slums are substantially higher than in wealthier city suburbs
or even among the rural poor.

gferar & Jiftrenrer el T (/8 %) faesrrasiier Set & e’ ganrT @iy few
SMUT - &H & HA dig AeTOT & Aued & v gafserd| g@d Hemar, Aedr
fame ew w9 @ 7w 3R e 3 are 9 & o= gl

fotr forelt e 3R Ao & faders f giaurd ik g waeoar & fav g
as WA 9ga & A, Aed ISt H el F AT 3R doFet-Sifad Sfanikar &
HROT glel aTel AGTATRAT & foIv [y &7 & FAeR g g

M FfSAT A Fg & 3R AT 3UAINT ellehl AT JTAT IRYST o i<l H Hrehy
e Bl
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Environmental pollution and its toll
on economy

- The effects of unsanitary conditions are often not
confined to their sources of origin.

« Contaminants are carried forward through rivers, lakes
and groundwater.

« Sanitary crises jeopardises national freshwater
resources.

« Environmental pollution becomes an immense economic
burden to a city.

The effects of unsanitary conditions are often not confined to their sources of
origin. Human and domestic waste from any area has the potential to
contaminate not just the local environment, but also groundwater, lakes and
rivers used by many who rely on freshwater supplies. Many cities in India source
the raw water from reservoirs more than 30-50 km far away distance.
Environmental pollution is not only a significant threat to the health of the urban
population at large but may, in the long run, also become an immense
economic burden to a city.

Pollution of the urban environment is one of the major obstacles to sustained
economic growth in developing countries.

3radferd aRTEATAET & vara 3eFaT 3oieh #{T Al deh & WA w61 gia g1 fona
1 819 ¥ Aa AR o FIR F TR IR0 F Fad giNd sl S GHET g,
dfed &g T St @Y arelr @ 3MYfd 9T HAAT A 8, 5T, sfrelr 3R Afet @
T 3YANT A &1 AR & F$ AT 30-9o  faholldIey T &1 gt & 4w Fomert
q FHTd T & AT B

UATEROT FGWUT o shael UG INEEN & FELT & ToIU Ueh §57 Wl g, Afehe] od
AT #, 78 T T qeX & fov v RT3 S5 9 @ B

faerrarelier 2ot & foer e fasrg & fow wedl gRaer &1 yeuor yo@ st
H# T gl
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Challenges for improving

* Insecure tenure of urban =
poor

* High settlement densities

« Extreme socio-economic =
heterogeneity

» Low funding priority

 Lack of integration

uesday, 10 October 2017 SCBP: Planning for Environmental Sanitatior 15

he urban poor frequently live in neighbourhoods without legal tenure on land
that authorities have deemed unfit for habitation. Thus, peri-urban
neighbourhoods often remain officially invisible. Their illegal status means that
many of the urban poor are excluded from census counts and live with the
daily threat of eviction or slum clearance. The urban poor are often not taken
into account in municipal programmes for improved or extended services,
such as water, sanitation, refuse collection, roads, flood protection, fire
fighting, health care, and education.

Cramped and precariously constructed housing also creates physical
problems in infrastructure development. For example, construction of latrines
or conventional sewers is far more difficult in the congested narrow streets and
alleys of many peri-urban settlements. The land is often flood-prone or
threatened by landslides, thereby adding to the construction risks.

Urban neighbourhoods are often very heterogeneous, with mixed residential
standards (squatters next to modern high-rise buildings) or non-conforming
land use (factories in residential areas).

Household sanitation affecting several million disadvantaged people, is
generally not the target of environmental education and action campaigns in
developing countries. Water supply and sewerage have never accounted for
more than 6 % of the World Bank's annual lending - this figure includes both
rural and urban projects. While the costs of sewerage systems and freatment
plants are high, not investing in basic sanitation and wastewater treatment
can be extremely expensive.
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Lack of integration of the excreta, wastewater and solid waste management
sectors as well as stormwater drainage

AEY TS HFAT Fellh H AT Frefelt FriepTel & IS H @ & o Ut
IEAT & fAIT 3T AT AT g1 39 YR, 9 88 I8 IFEX AfOdRe dik
W 37T @A ¢ 3eTent 3 RUfT &1 Adere g o6 el IS 7 F & Fr SAeAer0rar
I AU  STEY @7 IT § 3R Se@ell A7 GIAN-aEA ;T AU & Sfdh @R F
Y TEd g1 A IRVST Y IR FUR T FAEARST Fan3it S ST, FTaesdr, §30,
ST, T TET0T, HTAAHA, Ty q@ener AR e S wgfodwa siwaAr 7
€T A8 f&am Sirar B

dpfad 3R IfARed &7 @ AfAT 3w @ A o & A d RS
FHEATC YeT Bl &1 SereRer & fow, By g$ dhol aifort 3k s S-eredr afeet
& Frforal  eftarerdl a1 WoRmeErd Afert &1 AT e 3w wiosT g1 ofH s
HEG | d1G AT YaOT AT THRT & ST &, foad AT Sif@s &t Sisar gl
MY TS R AT ardd AR (3MYfAe S SARCT & 3w [Fua) ar
IR-3Fegepel A ITAT (A &7 7 @A) F @ g @ v gl

g oW dfId ollail &l JHTdd BRe] Faesdl, A dk R fasmasier gt & ggievor
fRrem 3R Fias 3IPIET F1 deT A7 &1 g dF F af¥e wor F 6% T 0F
& fow Ster 3mafd 3R davar @ wh REar 78 § - 56 st 7 arior 3R aEd
a3 alt enfAer § Stafe dadsr feea AR dedie caie & HiAd AR g,
IS Taeodr # e FE7 HEr 3N 3UfRse For 3T=ER g HEI 8T Hehel! gl
Hol o TehlendUT, HARISE el 3R 31 HURISC Jatied &A1 & HU-HTT THlAl STof
oY & 31HTT
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Challenges for improving

Sectoral approach

* Urban planners and political decision-makers limited the
concept of ‘'manageable towns’.

» Heavily dominated by top-down.

* Technocratic approaches are excessively restrictive,
divorced from reality.

* Heavily biased towards development control.

The principles of planning that continue to dominate the thinking of urban
planners and political decision-makers are based on the concept of
‘manageable towns’' and often a replicate of the principles of colonial urban
planning. Today, however, large parts of the cities of the developing world are
completely neglected by mainstream planning, heavily dominated by top-
down, technocratic approaches excessively restrictive, divorced from reality
and oblivious to the present and future needs of lower-income citizens. The
land-use plans and development control are not working in rapidly growing
urban contexts of the developing world. Current planning departments are
heavily biased towards development control, covering only a fraction of the
built city.

AT ATAHRT AR Totelifae Ao AT fr @9 W gEr gl &1 disier &
fcurd Yy SEE I HTURUT ) MUIRT § 3R e 3fiofaaides agd
foraee & Reurdr &t agaa g1 3, gelis, el ¢t & o3 Redr &
ATTYRT B Aol & 0 T & 39fara o e amam g, St i I 8 =, Tehediehr
d W 3rcafs gfdeaticAs, 3TaEdT ARG & addA 3R sfasa fr Fwar
O AT T I g faraeiier St & Al & ded wedr et A oA uEer
Arter3tt AR e AT70T F1A 767 X @ &1 TdAT fAarete fFemer e o
& fem 7 sl garardr € A AT e} F had Ue 3 anfAe g
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Key take away points

« Rapid urbanisation leads to severe water supply, waste
and sanitation crises impacting the local health
situation.

«The financial costs to reverse the effects of
environmental pollution are substantially higher.

* Pro poor planning is important. Informal settlements
should not be neglected.

» Sectoral approaches have limited effectiveness and
lower benefits for the inhabitants concerned.

uesday, 10 October 201 SCBP: Planning for Environmental Sanitation 17

3.3 Planning Approaches

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 st al., 2001)

uesday, 10 October 201 SCEP: Planning for Environmental Sanitation 19

In the ftraditional planning approach, utility planners develop demand
projections based on demographic and economic progress indicators. Sector
professionals then translate these projections into hypothetical demand for
new services, and subsequently decide on the type of service to be provided.
For the growing number of western ‘development’ experts, government
infrastructure investment in the emerging low-income countries was an
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attractive way of priming the engine of growth of the ‘underdeveloped’
countries. Development aid also fostered a top-down approach to sanitary
improvement. Urban water and sanitation projects were visible, and their
benefits were generally accepted. To this day, infrastructure planning and
service delivery continue to be supply-driven with a high degree of centralised
control, little local accountability and low consumer involvement

IR Aier gfeeapor &, 39T AR Saaiegay AR 3nfdes  garfa
Hehcleh o IMUR W AW A HT FHAT A g1 & & R o a9 3o
IFAET HT TS FaATST F AT Foulw AR H dede W A1 g, AR I8 7 wEe
T SATel drell AaT & JhR I A0 oerm| ok e fAQwar i ggdt dear &
foT, 39T A 3T arer Seif A WY aETar gy Hfawfad ¢of & faw
% ool T T & Teh JHTehveh alienl AUT| faehrd Fergar & el gur & fov
s NY-33a EfeehIvT I Jorar A e aell 3R Fawoar aRASAT ff@s ¢
T A1 3R 3e1sh o1 A dR W TR e S1d 81 30 O, gfage e &
ISt 3R AT fAROT 3T TR T Shelh G707, AST TG STamecs iR A
3usfterdr HEMERT & wry-3mqfd S g

Planning model

* Poorer neighbourhoods tend to be excluded for cost,
technical or political reasons.

» Investment costs are not recovered, hence O&M and
service extension is difficult.

* Solutions sought for low-income neighbourhoods tend
to be ‘one size fits all’ solutions.

» Tenders are restricted to large scale contractors.

1. The main beneficiaries are the richer neighbourhoods who are in a position
to pay for higher levels of often subsidised services (sewers, sepftic tanks,
household water connections etc).
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. Investment costs are not recovered, thus making operation, maintenance
and service extension impossible.

. If solutions are sought for low-income neighbourhoods, they tend to be ‘one
size fits all’ solutions without taking into account negative effects such as
environmental pollution.

. The high initial costs of such large-scale projects restrict tenders for
construction contracts to large-scale operators, excluding smaller and
medium-size local contractors.

. AT oAt 3R 9w § S et R damst (@R, aftew & mie
STl hoAarelel 3Tfe) & 3T TR & AT ¢rae i &1 feufd 7 €

. 3y emg suHEe A9 g‘s" g, 30 YR Hdree], TWEE AR dar &1 &AEAR
1T Bl

. A FA A aTe I8 & T FATTT & AT H S0 ¢, dF F gATeReiT ggwer
ST FHRICHAS JHTET T LA H WA g 'Th PR & T fihe Sod &

. 39 dE & 93 YA W gRAS31T fr 3=a uRfAS arRtg o 3R 79T 3R
& TUEAT SheRT F BIsa 93 JAT T TR & AT & F fow Afaersit
& gfaefad wd §

Indore’s Habitat Improvement
Project

* Duration: 1990-97
* Cost: INR 600 million
» Beneficiary: Population 400,000 in 183 slums.

» Scope: Toilets, Water supply and Roads as storm water
drains

* World habitat award ('93), Aga Khan Award for
Architecture ('98).

vsday, 10 October 201 SCBP: Planning for Envirenmental Sanitatisr

SCBP Manual Draft Structure_2017 Aug 67



€cosan
SERVICES

FOUNDATION

Indore’s Habitat Improvement
Project
« Sample survey conducted revealed;

« 34% houses had toilet connections.

« 16% had piped water supply.

« Streets were frequently water logged.

* Assumption household could afford to connection to
UGD and blackwater and grey water will be managed
safely.

uesday, 10 October 2017 SCBP: Planning for Environmental Sanitation 22

Indore’s Habitat Improvement
Project

* Few slums had water and toilets but no connection to
drainage.

« Other had toilets and connection to drainage but not
water supply.

*Grey water flowed over the roads meant for
stormwater.

» People were unwilling to pay for connection or had no
space for individual toilets.

Tuesday, 10 October 2017 SCBP: Planning for Enviranmental Sanitation
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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 o ) .

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)

In the simplest version of market-oriented sanitary improvement, competing
suppliers offer a range of services and technologies, and local residents pay
only for those best meeting their needs and budget. It is up to the residents to
decide whether it is worth buying more water or more food, whether to spend
more on improving the structure of the house or the toilet, to invest more
money and effort into waste disposal or intfo transport, and so on. In an
idealised vision of a perfect market economy, the government plays a minor
or no role beyond protecting property rights. Economic affluence,
technological options and residents’ preferences determine sanitary
conditions.

In practice, the market approach to sanitary improvement typically
concentrates on increasing the role of market mechanisms, but not to the
point of eliminating the role of the government. Numerous different forms of
private sector involvement in water and sanitation have been identified. Much
of the academic discussion on privatisation revolves around different
combinations of private and public management and regulation, on the
characteristics of particular components of water and sanitation provisioning
systems and on the appropriate roles for private enterprise and the public
sector.

SOR-3-7E Al FUR & Telad T&0T &, giaeatdi 3mqidadist # #3 ghRr
T AATT AR dehellerl &I dereRer gl g, 3R T Aarfadt & faw hae 3«
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IMaRTHAB AR aolc B [ a & AT AT A &1 I§ TF A & v
frarfaal o fAsi & for ex o eftarery & wXwen 7 guR e & fov afte ot
a1 3 HeleT @l i fAEd § A T8, FR & FAues 7 7 aRaga 7 @R
3if8e dar g e & forw, 3R 5da W | T ey R 3Sgaedr & Th
ey T A, TWHR FUT & UHRT T FI&T & W Teh AHA AT HIS A
A€ e €1 3 T, dee Rider 3R et i alwan Afed
aRfEafrat &1 AuRor & §

IagR #, el guR & v Arhe efSeahior 3md dk W iR &F &1 ffsT &
el W A higd FT ¢, Afhed THR AT AR B FATT A & Heg W
eI Uiy 3R Taooar & e & & #AEfiey & $3 37eRT-3766T ®4T T ggard Hr
7$ ) fAsheor @ A == i wgd e fAsh 3R adsfas geue AR
fAfTaT & affeT Fae=l & ImaurE gAd 8, aell 3R Taesdr et gonferat
& Ay "ewl & FAVA 3R St 3egHAt ik adefaw & & fav suged
AT W

Market approach

* Prone to monopolisation.
* Supply too little and charge too much.
* Monopoly can also be exercised by public utility.

*Shared and inadequate facilities in low income
settlement still remains problem.

* Limited knowledge of households.

In Market Approach, the market can be directly or indirectly monopolised by
certain private companies. Non-piped water supply systems, for instance, can
be very competitive, however, if there are only a few point sources, these are
easily monopolised.
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Once monopolised, the supply reduces and the charges increases, resulting in
a critical situation.

public utility is in itself a monopoly, and government often suppresses private
sector entrepreneurial competition for a public utility. The residents or private
vendors can end up having to pay bribes to obtain water connections.

The complex interconnections arising in low-income settlements, where
services are shared and facilities are scarce, remain just as much of a problem
for individualised market solutions as for centralised state solutions. If tenure
disputes deter public utilities from providing public services, they also deter
individual households from investing in private solutions.

To claim that individual households are sufficiently knowledgeable to become
the driving force in water and sanitation improvement is not all that much more
satisfactory than assigning the role to outside experts: both have valuable
knowledge that somehow needs to be brought to bear. And while it may be
inappropriate to place responsibility on a distant government, unaware and
uninterested in local conditions, it may be just as inappropriate to give full
responsibility to private enterprises serving individuals and households who,
acting independently through the market, have little incentive to contribute to
better neighbourhood conditions.

SR ST &, Fo A6 FufAdl garT Jogel a1 3vcgs] §9 8§ THIfOsR fomar
ST FehdT 2 5qlsw|a?1%rm?h-qsqq1?ﬁ£r3ﬂﬁwﬁra§ﬁ9ﬁ¥q€ﬁﬁm
g, grelifeh, Afe dhae o g dia & ar A 34AET § vHfsR g @hd &1 T a”
THIRHR & dle, IYFd FA g Sl § IR IR 9¢ Sar &, o aRomAeasy
T Agcaqul fRAfd g 81 wrdsifae 3uifdar 3det 3 # ve twfRer & 3R
WHR U: Tk Fidatfas I9AEar & fau s a7 i segadiear sfaafaar «r
car & g1 arfaar ar s fashar3it & gl & SR gt e & fov Reaa
SolT US Tohdl gl HH T dlol di&ddl H el alel Sifcel Selchela’led, ST Jard
IS @ ST § 3R gl fr @l g Fdd Tew waEr & v safdrdera
ISR AT & v fOael Saer aEr g, 3dar & Ear &1 afe sReo f3are
Al Garsit & Hasifae QaU Yo il @ shd ¢, ar 9 A == & s
AT & A9 el & U g1 TE AT el o [T foh 37el9T-37e9T IRAR gied
T 8 U H RS AlFd ol & [T SR § 3R Taeoar gur Sl et
$r aifFe et & e HfOw Favser A€t & gl F SgHed A ¢ foh ol
TRE I Heol el dl S ¢l AR o9 Ig Tl gy @R & fSFAeil @a
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& T Iguged 81, T [Rufaat & eree 3R ey &), 38 safeaad & 4
fAe Seg@t A g TFACRY 3o & AT 3e[Iged & el §, o foh Faad &9 &
IR & HATETH & F F I g, oot [l A Uicdge dgaX g eufaar &
rareTst

Total sanitation campaign

* Year 1991
* Ministry of Rural Development of India

* Incentives for developing a private market for
sanitation involving a demand-oriented approach.

* Education as major component and involvement of local
government bodies, NPOs and womens’ or youths’
group.

Total sanitation campaign
* Financing of individual toilets, toilet complexes, sanitary
marts, and production centres.

* An interest-free loan of INR 300,000 was granted for
toilet complexes, sanitary marts and production
centres.

* Sanitation Tournament: Nirmal Gram Puraskar

Case study of Sulabh as an example of Market Approach.
STSTR €TSCHhIUT T Teh 3ETEXVT & & H FAH HT vl eI
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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

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)

This approach involves a far greater participation of users and other
stakeholders in planning and implementing water and sanitation projects than
the previously described approaches. In the simplest version of the collective
action model, residents organise, decide on the type of sanitary improvements
required, as well as determine how to achieve and implement them.
Compared to the planning model, it is the residents’ concerns rather than
paternal or expert opinions that guide the improvement effort in this model.
Thus, the local collective action model is usually seen to correspond to what
has been termed ‘bottom-up’, as opposed to ‘top-down’ development
strategies.

When, in the absence of government action, residents get together to build a
communal toilet, improve the local drainage or arrange to have waste
removed, the adopted steps correspond to the collective action model. A
more attenuated version of the collective action model is when residents
collectively negotiate with public ufilities, other government authorities or
private sector actors for better service.

3q TfeHoT # ugdl aftid aliel &I Joiell H drell 3N Faeodr aRASsT &
AT 3T FaTeaa ﬁmﬁmmmﬁwwﬁmﬂw
AMAT §1 AeAfesr foham Alsel & EledH G&or #, [Rarfadl @1 cgaffaa #a,
3aegs VA GURT & JpR W AT o & AY-H1Y Ig FRT el & e
fo 30¢ O ured FT IR AE] T B A Alse A Jor H, Ig Y AT
faeiwet fauRt & sorg fAarf@at @1 [idsit @1 § S 58 Aisd A UR & G416 S
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AR T 1 30 TR, TURNT AFfh TR HlseT H HH A W 9-3T
gl ST &, S CrA-313eT T I0ENTal & faolia &, & 36769 fe@rs &ar g
SId, AN HREET & AT H, A8 1 Teh AveriEes e g6, e
ST folehrell # GUR A1 IURISC §ET Sl T TaE LT A & U v Ty fford
€, YT e HEfgeh HNATS HAISHT & HeT&T gl &| AEjgeh TN HIS dl Teh
AR TEegues HEROT BIaT § o9 [Aarfdal & ddetieie ITREansi, 3w aeany
wifRreRol a1 dgaT &1 & fav Aol & & Fedri & a@Yy "@efes ®9 § arddd
Tl

Collective action model

« Spatially localised public good requiring a local public
response.

» Ignores the complex range of boundary problems.

* Socially identifiable communities are unlikely to
correspond to particular ‘drainage districts’.

* Local knowledge about environmental conditions and
existing practices are lacking.

Sanitary improvements in disadvantaged neighbourhoods can be
characterised as a spatially localised public good requiring a local public
response.

Environmental services in low-income areas are often public in the sense of
being used by many households. It is commonly assumed that a cohesive
community is in the best position to manage these public facilities.

simplistic interpretation of the notion that community institutions can assume
responsibility for community-level sanitary problems inevitably ignores the
complex range of boundary problems arising in relation to local water and
sanitation problems. Neither people nor pathogens act within well-defined
boundaries.
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Socially identifiable communities are unlikely to correspond to particular
‘drainage districts’. If these boundary problems are to be addressed, some sort
of higher-level organisation is likely to be necessary.

Local knowledge about existing environmental conditions and practices might
be lacking with an outsider trying to implement the collection action model.

dfad 98 & Tawodl & FUR H Uh T TEY Jdsias § 8§ 6
Araetieier Ifafshar #r 3MaeTehdr & &7 H 0T fohaT ST FohdT g1 HA-3T arer
& & TITaRoT AT IR H$ BT aRT 3TANT T S0 & 37 7 A g
€ IE INAAR W AT Sl § & Toh TgFd FHAT 3T Hiasiioleh Faemit
JeU e & v g 3T Bufa & &1 3§ UROUT & Tadd <aredm g &
AUEs FES FAE &R & Al gaemst & v Sl @ a@@d €
AT § § T ST 3R TaTodT GATABN & 9 A dAT ot gaeansit
Hr e WAT @ IAeEr F S g1 F dF Aer 3R T & Aol 3= R @
AR HABT & ek wF A | THTSS T @ 9gde Sl AT FHEET
I &7 F ST AR Sl & ITET g BT FHEAT G g AfE goT WA
FAEITAT HF Garad fhar S g, aF AT R &l 3Td TR G916 3aeTs gl
I FHTEET g1 Alger gatereiy aRfEfaat 3R gumsit & IR #7 wuEE Seey
HIE HI AlSA P FATfead Fal HI HIAT I g d@d AFd & TT HA gl
Thcll &
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Points to ponder

Despite the obvious drawbacks of the
centralised supply-driven model, it is
still the most commonly used by
international financial institutions, why
is this so?

Tuesday, 10 October 2017 SCBP: Planning for Environmental Sanitation 30

Points to ponder

Most collective action models of
sanitation intervention have been
isolated and small-scale projects and
have failed to replicate. What are the
main barriers to scaling up?

Tuesday, 10 October 2017 SCBP: Planning for Environmental Sanitation 31

SCBP Manual Draft Structure_2017 Aug 76



€cosan
SERVICES

FOUNDATION

Key take away points

* Supply-driven model: A top-down approach built
around bureaucratic mechanisms and implemented by
administrators, engineers and public officials.

* Market model: Based on economic principles and relies
on user’s willingness to pay.

* Collective action model: A bottom-up approach
requiring the collaboration of all stakeholders and use
of participatory planning tools.

Tuesday, 10 October 2017 SCBP: Planning for Environmental Sanitation 32

3.4 Integrated Planning Model

Need of integrated planning model

As traditional planning approaches have not been able to
make a significant dent in the service backlog that still
exists in many (developing) countries, planners have
started to develop integrated models based on the
lessons learned in the past.

The urban water and sanitation systems of many low-income cities also reveal
different sub-sectors whose operation corresponds more or less closely to one
or the other models. Thus, while public ufilities have traditionally adopted a
supply-driven approach to service delivery, voluntary associations are typically
engaged in maintaining or improving sanitation in unserviced areas. Private
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enterprises compete (or in some cases act as monopolies) in various niches,
including water vending where economic opportunities allow it.

Both researchers and politicians may become affiliated with one or the other
models, treating them as competing alternatives rather than complements.
However, there is a growing awareness that when the activities of the
government, private and voluntary sector can be made complementary or
even merged, considerable synergies are created.

$S HH T dTel AR & e I IR Facoar gonferr off faffiear 39-a341 &t
fard § e aRemes v a1 g Al & A AT SA16T Abedt & A @il
gl 39 YR, SFafe ardafas g3t F WREE &9 & da1 Aawor & fou s
qf-anfard effeshior e B, fTes d@ul HHAAR W e aEl # Faeodr
aﬂwwﬁmgﬂﬂﬁﬁwﬁlﬁfﬁﬁrmﬁﬁﬁsﬁsq\qaﬁ (mgoanm?ﬁﬁ
THIERR & T 7 I T ), F@d gy fr 3 off anfder & sr s
3T AT AT B Tl 2l 3R TS Qe T A1 gEy Azl § ey
gl Hohd 8, Wb B & Tl 3o¢ Glaeqel & fdehed & &7 & Follal & Hohd o
gTelifeh, Teh Tl €5 SIeTEehdl & foh S0 TR, foish 3R wdfTos a7 & aifafafest
T T I T faora X 1T ST FeveT &, o T Tgeram s=lig el €

City sanitation plan

* Strategic planning processes for citywide sanitation
service development.

* Based on earlier planning approaches & addresses both
technical and non-technical aspects.

* Provide in-depth guidelines and strategies.
« Is favored by urban planners and large funders.

* Collaborative planning may be unfamiliar ~ supply-
driven planning.

asday, 10 October 201 SCBE: Planning for Envirenmental Sanitatior
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City Sanitation Plan are strategic planning processes for citywide sanitation
sector development. Addressing technical and non-technical aspects of
sanitation services, city sanitation plans include the vision, missions, and goals
of sanitation development as well as strategies to meet these goals.

Further reading: http://www.sswm.info/content/city-sanitation-plans-csp

AET o TITOAT STl AT X H TIoodl &1 & A & fau wEifas diswen
T 9T &1 TTESdr JaIt & deheiiehl AR IN-ceheiichl Tgef3il @ Helfrd el
§U,%%T£r+qnad| ISTAT3T H ST 8T &l G el & [T Faesdr & faa,
g o AT WEaA & deg, e 3R @sy afde g1 3w g

http://www.sswm.info/content/city-sanitation-plans-csp

City sanitation plan

Stage 1 PLANNING WORKSHOP
PREPARE TO PLAN Designed fo:
Involve stakeholders
‘. Establish structure
2 Agrea pricrities and set
. shor-term tasks
| UNDERSTAND CURRENT |« i Y
PRDBLEMS ¥ ¥ ¥ IDENTFY AND
l REVEW EXETHNG PREPARE FILOT
MNEROVE OPPORTUNITES
SERMVICES AND PROJECT FOR MMEDIATE
RFORMATION BASE
Stage 3 - PROGRANMES PROPOSALS IMPROVEMENTS
DEVELOP SOLUTIONS *
4 IMPLEMENT PILOT
PLAN CITY-WIDE -
* INCORPORATE I
] DEVELOPED SOLUTIONS fa
Stage 5 INTE GITY PLAN
IMPLEMENT PLAN
day, 10 October 201 SCBP: Planning for Environmental Sanitatior

Drafting a CSP is an iterative process, where in most probable solutions are
analysed and only after that are scaled in different parts of the city.

This does not mean that CSP is feasibility study of sewerage system and STPs for
a cityl Although CSP is thought to be based on Supply Driven Model, it is a

dogdr 1 FHlET IR FAT T GeRIgRy IhaT &, STeT Jad Heffad FATer=l
faeayor fFar srar & 3R 3T e aR & fAffes RReat & e frar Srar B
ST Adod Ig oTgl § o AoEdr T A & v diadsr @esd 3R wgddy &1
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SHAGRIAT LA gl grefifeh MTH 1 I INT Alsel I MR AGAT ST
€ U8 Uh §

CLU ES (Community Led Urban Environmental Sanitation)

Action Cross-qutting Tasks

« Developed By EAWAG 2011. cEE 0

A013MI0 ALITN D

- Includes water, sanitation, .+ J L
storm drainage & solid i :
waste management. oy @[S

dtep Identification

* Potentially time-consuming. sl i B | N |
6" Actonrian g
* Needs good facilitation. v =

P Implesestation L e p—
{ 1he Action Pan -

The Community-Led Urban Environmental Sanitation (CLUES) approach
presents comprehensive guidelines for the planning and implementation of
environmental sanitation infrastructure and services in disenfranchised urban
and peri-urban communities. The planning approach builds on a framework,
which balances the needs of people with those of the environment to support
human dignity and a healthy life.

CLUES is a multi-sector and multi-actor approach for the planning and
implementation of water supply, sanitation, solid waste management and
storm drainage. It emphasises the participation of all stakeholders from an
early stage in the planning process.

Further reading: http://www.sswm.info/content/community-led-urban-
environmental-sanitation-clues

AR siqcd dTel AT TATEROT Tqeodl (HITAggud) Tiveahior, aRafdd aredr
IR 9O aedr FHEET F gy FaTodr IaEtEr R Janit i Aeen 3R
ileadsl & ToU egmaeh Gem-fAder Jeda #ar g1 A efSehion Th FRET W
FATAT &, ST GATIROT & Rl & 1Y Al IRAT AR Faey ot F1 AT A
& T @l & SRl Y T BT &1 Fo[UH Ul AT Y, Faeodr, o
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3afrse gatre 3R e A AR H Ao 3R haeaaa § v agaT AR
ag—yfﬁﬁwmw%‘l Ig AT ufehar & yrRf@s ot @ gofy Raurer i
ARG W SR &df &1 39T 96: hitp://www.sswm.info/content/community-led-

urban-environmental-sanitation-clues

Sanitation 21

* Developed by IWA (2005 and 2014)

* Refocus sanitation planning by thinking about wider
objectives.

* Includes building partnerships, context definition,
identifying technical options and feasibility, but leaves
detailed planning to existing tools.

« Diagnostics of existing systems.
* Doesn’t provide much guidance for planning.

ay, 10 Octobar 201 SCBP: Planning for Environment

The framework proposed by the International Water Association (IWA) task
force for the analysis and selection of appropriate sanitation systems is called
Sanitation 21.

It is a comprehensive approach for the assessment of planned or existing
sanitation situations. However, it does not provide in-depth guidance for
planners and operators.

The Sanitation 21 task force argues that technical planners and designers have
to develop more sophisticated planning systems that respond to the needs of
rapidly growing cities. As regards the human and political context, this will
require a change in the manner of making technical decisions.

Quality and effectiveness of sanitation investments are not particularly about
technologies (although the appropriate application of technology is
important), but are rather about developing an explicit understanding of what
the objectives of a system are and then designing a system which meets those
objectives.

Further reading: http://www.sswm.info/category/planning-process-
tools/programming-and-planning-frameworks/frameworks-and-
approaches/sani-0
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HAWTSET STel FE (3MSSeegU) GaNT YEATdd &rdl, 39ged Taeaal Jonfedr &
faeewor 3R T & fav AfACT 21 Fgr STar €1 Ig ATy AT AlSfel Faeadr
Feufadt & kel & foIT Te caTaeh TRCHITT §| gTelifen, T8 ArofelrehRT X HAToRet
& U IES O ANTGYT Yo g Ll &

TITSAT 21 &R BT &I ddh g [ ddellel dletAeeri iR Bt & 3ifas
ARSHT ATl ool fahTaT et S SR § ST Aol & Fecd A &l Sl
IW & g1 Aa AR TSelfas Heal & FaY H, doheliehl 0T ot & alieh H
SEoTd d TaRIST gl Faeodl & fader i aqoraar 3R gsmaeierar favivery
e & o 7 76T § (gTeliter MR T IUYeFd 39T Hgeaqol &), sfeeh
TH TISC TAS fAhfAT el & T TH YuTlell & 3eaedl ol [awfad e 3R
Y 3 38ehT & qU & dlell Yollell & falss &ealm §1 3 e

http://www.sswm.info/category/planning-process-tools/programming-and-

planning-frameworks/frameworks-and-approaches/sani-0

Citywide pathway to sanitation

* Developed by USAID’s SUWASA program (2015)
* 9-step “pathway”

» Assess existing services and the socio-economic context

» Map stakeholders

» Build consensus for action and define roles

* Create a short-term FSM plan and a longer-term investment plan

» Mobilise the investment

* Details the pathway and does not address the issues.

Provides a 9-step “pathway” for improving management of urban sanitation
encouraging authorities to: assess existing services and the socio-economic
context; map stakeholders; build consensus for action and define roles; create
a short-term FSM plan and a longer-term investment plan; and mobilise
investments. Sequence the work, think city-wide and about the various
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stakeholders, and think about finance. The pathway itself doesn't tell you how
to address issues, and the examples are weak for short-term work.

M FaHdl & JaUS A FUR F fav sfewmat @ dicarfed #& & v -aeH
AT el AT & Fler a1t & Aedie AR Arfae-3nis det; A
fedemel; FRars & fov 3 Fgafa s 3R qfAwnpt & aReRa & s
3eUehlicieh THUHTH CTollel 3R ofell 3/@fe & fAder & siar §=1e; AR fAaer ses
S T IeTsha, AET-dieT AR fAffies faurst & v & @, 3R faa & av A
|| AT TG g 39T FATT § o Al T HFA g A ¢, IR el HR
& foIT 3EERoT FAGR §

Key take away points

* All the integrated planning models have their own
advantages and disadvantages.

* One needs to choose the most suitable in order to meet
the objectives.

« Focus on complete Sanitation Value Chain!

esday, 10 October 201 SCEP: Planning for Environmental Sanitatior 40
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SCBP

\8/
Thank you...

@ +91 20640 00736 | +91 20245 30061
€cosan

@ ecosan@ecosanservices.org SERVICES
@ www.ecosanservices.org y &\;; FOUNDATION
Tuesday, 10 October 2017 SCBP: Planning for Environmental Sanitation 41
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4 Sanitation Systems and Technologies

Contents

 Sanitation and its objectives
* Functional groups
« Sanitation systems

« Emergency sanitation infrastructure

Tuesday, 10 October 2017 SCBF: Sanitation systems and technologies 2

4.1 Sanitation and its Objectives

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

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

There are numerous definitions of sanitation. The word sanitation alone is taken
to mean the safe management of human excreta. It therefore includes both
the hardware (e. g. latrines and sewers) and the software (regulation, hygiene
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promotion) needed to reduce faecal-oral disease transmission. It also
encompasses the reuse and ultimate disposal of human excreta.

Improved technologies: Connection to a public sewer, Connection to a septic
system, Pour-flush latrine, Ventilated improved pit latrine (VIP)

Unimproved technologies: Bucket latrines, Public latrines, Open latrines

TITST g YRHAT § 37chel Asq TATON AlTd HiEcTSh & FIIATT Tatel &
T forar Srar &1 safov #Aa-\i@e J3T TIROT FT FH Hd & o0 ETS el
eI (31 tarery 3R ) 3R IvedwR (RfaTss, TaTodr dea) anfae gl
SOH AT ARRASH F e 39T IR 3ifaw Mueer anfaer §

AN dFelll: T Aol Gy & U FaAaeld, Uah dfteeh Yoel & fov
eI, STell TFerl SiiTery, dfeeies gur a1se Aterery (A3mst)

AT vt aedr e, ardefae etare, e dtare

Objectives

* Protect and promote health
* Protect the environment

* Be simple

* Be affordable

» Be culturally acceptable

* Works for everyone

SCEP: Sanitation systems and technologies

It should keep disease-carrying waste and insects away from people, both at
the site of the toilet, in nearby homes and in the neighbouring environment.
Avoid air, soil, water pollution, return nutrients/resources to the soil, and
conserve water and energy.

The system must be operational with locally available resources (human and
material). Where technical skills are limited, simple technologies should be
favoured.
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Total costs (including capital, operational, maintenance costs) must be within
the users’ ability to pay.

It should be adapted to local customs, beliefs and desires.

It should address the health needs of children, adults, men, and women.

g8 Qar-cafdq 3rafdrse 3T St el @ gy W@ =Ry, St eterery $r g
W, 9 & T H 3R 98T aRkaer H|

gar, fAedy, ster wewor, AT 7 leat are Ak deg / waTHE! @ 99 3R gl 3k
Fofl T EIETOT Y|

R{eew TaeT & & 39asy §OET (AT 3R geEl) F @ aRares g
dMET| STeT Aeheiiehl hiRrel WA &, AT Tehellhl FI 3HeJehel Bl BT

Fol oETel (Yol Higd, TRETeleT, TEREE oETd) SULThcii3i S el Hr T
& X gl AR

58 TUE AfA-Rarett, favardl 3R geomit & AR 3egiad fhar Sier @]
Ig el aaEent, 7o A A3 i Tareey Haeashdisi w @6t @ age

4.2 Functional Groups

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.

vsday, 10 October 201 SCBP: Sanitation systems and technologies

Various technologies which perform the same or similar type of function are
called as Functional Groups. When different technologies from different
functional groups are clubbed together, a sanitation system is made. Careful
selection of the technologies needs to be done to make the sanitation system
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functional. A sanitation system should consider all the products generated and
all the Functional Groups these products are subjected to prior to being

suitably disposed of. Domestic products mainly run through five different
Functional Groups, which form together a system.

AR Theenl, S THT AT TATT ThR & Hhaele i ShdTiead Hidl § 36 PRATCHS
HHE T ST g | ST [Tt hrdicHe HHGH A HolT-3eleT He AN Thal st Teh AT st
ST &, A Teh TaTodl JUTTell 118 STt g1 TATST JOTell I FhidTcHS Seilel & Tl
e ARt & Fratrelydes Tdel Sl HTaRTRAT & Ueh FTTST JUTell &l cdeed HT
3curel 3R @l RS gl W AR e AMgT, S+ 3cdal &l 3UPeFd i 4
fATer & foT fham SITaT 8| 8o 3cdTe HET €9 4 Ui fafdest e degh & Aread
Q TATT AT &, S o Teh gotmell & a1y fAea 81

Functional groups

€.0. Simplified
Sewer, Tank Lorries

Source: Sandec Training Tool

All sanitation systems start with User Interface. From this the product either goes
to Collection and Storage/Treatment group or to Conveyance. This mainly
depends on whether there is adequate supply of water available for water
based system.

After conveyance the products flow in the Centralised Treatment function
group, where the products are freated before moving on to Use/Disposal
group. The product though Collection and Storage/Treatment also end up into
Use/Disposal functional group.

Depending on the system, not every Functional Group is required.
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Gl Taeodl YO FoR S & Y& Bl & 30 & 3cdie A1 o Hag 3R

HSRUT/3YUR WHE AT dlgsl I STl &1 IE HTT T @ 30 a1 W AR #ar g
fo Far STt 3meTRa womel & AT 3uesy gt dr gaiea 3mqfd g

heaihd 3UUR HARIE HHE H 3cUlcl @ Ydle &l & dlG, SgT 3cdial &l
3TAET/fAUCTd ¥ & foIT 36T 9 & Ugel Sollel fhaT Siar &1 3c91E gTdlifeh Tag
3R HIAEUT / ITAR HT 3T / FSEASTel BereleTer Jq H o AT gl B
YUl & 3MUR W, Yedeh HidicHs HHG S HTaTercl 6! ol

4.3 User Interface

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.

ay, 10 October 201 SCBP: Sanitation systerns and technologies 10

User interface describes the type of toilet, pedestal, pan or urinal the user
comes in contact with. User interface also determines the final composition of
the product, as it is the place where water is infroduced in the system. Thus,

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

oI SeTHH 3UANTHAT & HU& H 3T dlel fiarey, 9s€ed, U AT FAET & TR
1 T T g1 ok SThE 3T 3cuig 1 e e &1 FaiRa ar §, Fifs
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User interface

Y

Pour flush toilet Cistern flush foilet

Urine diversion Urine diversion
dehydration toilet flush toilet

d b )

Low flush toilet Vacuum toilet Urinals

uesday, 10 October 201 SCBP: Sanitation systems and technologies 11

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)

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

Source: SSWHM Tool Box

Selection of user interface depends on the following six technical and physical

criteria;

1. Availability of space 2. Ground condition 3. Groundwater level and

contamination 4. Water availability 5. Climate
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2. 3ARET T 3TTstdT 2. ST I [TUf 3. Tl T 3N TGWOT ¥. STel Il

3. Sleldld
9

Urine diversion dehydration toilet

for wipers fior washers

11 1 T 1 T

urine g 2 urine pi anal cleansing water wing

Source: Tilley et al. 2014

SCBP: Sanitation systems and technologies

A urine diverting dry toilet (UDDT) is a toilet operating without water and
separating the liquid (urine) from the solid (faeces) fraction. In a UDDT toilet,
urine is collected and drained from the front area of the toilet, while faeces fall
through a large chute (hole) in the back of the toilet.

It is important for the two sections of the toilet to be well separated so that q)
urine does not splash down into the ‘dry’ area of the toilet and b) faeces do
not fall into and clog the urine collection area in the front.

Depending on user preference, either a pedestal or a squat slab can be
built/used to separate urine from faeces.

@ T (FSIEEN) @l gl aTell HA Ul & [T U eiturerd @ gErel § 3N
oI (Hel) 3A & el (FF) T IHo@T AT g JSISIET Aerery H, eiurery & drHa
& & ¥ 7T T 3R Awren arar g, Sefe adtare & 9 tF 98 g (39) &
AEGH § #Ae Marerd & 1 REAr & fAv 78 9gd FAgca @l ¢ o ) 77 efares
& 'g@r &7 # FE Bgwar § 3R &) AT @HT 767 3d § 3N wES 7T g
& & Ao &
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Urine diversion dehydration toilet

Tuesday, 10 October 2017 SCBP: Sanitation systems and technologies 14

Urine diversion dehydration toilet

Ventilation pipe
pvc 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 e ™ e -
for urine collection ™ = i L.

s

\
“==="""brickwork (double) —_-
RCCbase slab — -~

rubble soling —— _—

sand boxing — :

uesday, 10 October 2017 SCBP: Sanitation systems and technologies 15

Suitability

The dry toilet is quite simple to design and build and can be altered to suit the
needs of specific populations (i. e. small children, people who prefer to squat
etc.).

Health Aspects/Acceptance
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The UDDT is not intuitive or immediately obvious to all users. Users may at first be
hesitant to use it, and mistakes (e. g. faeces in the urine bowl) may also deter
others from accepting this type of toilet. Education and demonstration
projects are essential in achieving good acceptance among users.
Maintenance

A UDDT is slightly more difficult to keep clean than other toilets due to its lack
of water and need to separate the solid from the liquid fraction. Since it forms
part of a dry system, water should not be poured down the toilet, although the
seat and the inner bowls should be wiped with a damp cloth. Metals should
be avoided, as they tend to rust in the presence of urine.

ELELRD)
@ ftarer f3emse iR fA#ATr et & fow @y s § 3 fafdse sterden
(i3. I T, S AT d6aT 98He A §) HT IARISAIT & HT®T d&ol Hebel ¢
LT gt / TR

TSIEE gl 3UAThc 13 & fAU el AT A TISC g g1 3ULNThell Tgol 5H
SEAT el H Hohrd X &, 3R TTelferdl (FF & Fek & $gA) gl & 37 g
& QAT Y THHR el F Ueh Hehcll §| SUTIThAINT & S 3TesT Tdiehid wred
o H 8T 3R Jede IRASAT 37T ¢

IEIEIT

lel T AT & HROT I ATedT S Tell H A @A & AT FEEE At 3R
Aol BIaT & 3R AT 3 ¥ B AT HeldT Hlel T ATl glcl &1 Fifh T
Teh FE GUTell & REAT &, safaT e 9 diell STelr =1gl Sl =gy, greiifsh
e 3R 3HeFAT HER & Toh AH Hug ¥ fAer f&ar S wifgu] argsi & «=r S
afeT, FAIR I FqF @1 3ueAfa # 1 g
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Urine diversion flush toilet

&:
|
|
|
Source: Tilley et al. 2014

Tuesday, 10 October 2017 SCBP: Sanitation systems and technologies 16

Urine diversion flush toilets enables the user to segregate urine for reuse and

the black water from the toilet can be collected in a decenftralised treatment
system.

HA SISa¥e il el @ 3UANThell & GeT: FAT & fAU T & 3T el #
ETH el § 3R e & Hroll urell fdehegiehd 3TGR YOGl # U foham o
Hehel &

Urine diversion flush toilet

‘ \
-
\
\

W

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

Source: dubbletten.nu; gustavsberg.com; stman.se; rroevac.de
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Vacuum toilet with biotank

Vacuum toilet
., - ——

\ ) l
B \
- = [
o
Swmege e
- ’
S — i e
. 3 - \
— \
\
Vacuumaratee™ . —
Rising poe ump \\ Plecs|
<= SRS

Constant vacuum system -

. Vacuum on demand system

Source: Jets Group (2005 & 2009)

Vacuum ftoilets are flush toilets that use suction for the removal of faeces and
urine resulting in a minimal requirement of water (0.5 to 1.5 litres). Vacuum
toilets provide the same level of comfort as traditional flush toilets and they
help saving costs due to the minimised amount of flush water. Due to the fact
that the effluent has a high organic matter content, vacuum ftoilets are
specifically adapted for the use in combination with separate greywater and
blackwater tfreatment; or aerobic digestion treatment for biogas production.
Vacuum toilet systems are applicable both in large and small buildings, trains,
ships and airplanes.

A T Forar M § S Ul o SSATH ATl (0.9 H 2.9 X)) F
ARUTAETRT AT 3R 7T A1 gee & AU 90T &7 39ANT & &1 dogA itarer
TR Fel?l STl & & H IRNH & AT T Y&l Hd ¢ 3R Ferer gt

HH A A AET & HRUT d oETd Hl g9 H FAGE Pd ¢l 59 d2T & RO T
YaTE H 39 ol Gard $H AHA Gl §, dg#A e &9y &9 § g2 e
3 Selerdle 3UAR & ST & 30T & AT 3hiad g & a1 SRk 3cdres
& v Wiids gree 3TaR| dagH Erer Jomel 93 3R ol dael, ST, STt
AR gars StErst 7 Sl oL 8l Bl
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4.4 Collection and Storage

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

» Storage often also performs some level of treatment.

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

* The units have to be regularly emptied for solids.

The technologies which are used for the collection and storage of the products
generated at the user interface. In the case of extended storage, some
treatment may be provided, though it is generally minimal and dependent on
storage time.

All the units have to be either connected to conveyance or use/disposal
function group for liquid effluent and to conveyance to solids.

All the units need to be emptied regularly (depending on the design criteria)
for solids. These solids in turn need to be treated or processed before
use/disposal.

3UAIThdT STHT W 3cUeed gled dTel 3c9Tel & TIARUT 3R Tagor & fow 3gter
I STt aTell Teheiiehl TAEATRC $SRUT & HHS H, FT ITAR YA FT ST Hel
g, BTelifh Ig AN W FHA § 3R HSRT §A7 W AR g

GefY sehrsal &1 AT dl gd 9arg & fov agel & Aues a1 g i & fav a1 qog
& fdes / Yes & T SET gler Afgv iR o gerdt & faT gRager wde
gram|

T3l sHEAT A T Uerdt o fov AafAa ¥ & (Basa Adest & 3TUR 91) el
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P s
o

Twin pit for Urine diversion Jerry cans for

flush toilet dehydration toilet urine storage
>
{4’<> L — e
Biogas reactor Septic tank Anaerobic baffled Anaerobic up-flow
reactor reactor

» 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)

Tuesday, 10 October 2017 SCBP: Deslgning of sanitation systems 22

Source: SSWM Tool Box

The technical and physical criteria for choosing appropriate collection,

storage and treatment technology are as follows;
1. Ground condition 2. Groundwater level and contamination 3. Climate.

SCBP Manual Draft Structure_2017 Aug

97



€cosan
SERVICES

FOUNDATION

3R HE, HSROT 3R 3TN daelles Ioat & AT darelidhr 3 siifas Aweics
FFITER
?. ST FRIfT 2 . #feTel FAX 3R HGWOT 3 . STedy

S

o
AR AN
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Source:

Source: Tilley et al. 2014

This tfechnology consists of two alternating pits connected to a pour flush toilet.
The blackwater (and in some cases greywater) is collected in the pits and
allowed to slowly infiltrate into the surrounding soil. Over time, the solids are
sufficiently dewatered and can be manually removed with a shovel and
reused on-site, much like compost, to improve soil fertility and fertilise crops.
Although most pathogens are filtered during soil infiltration or die-off with time
and distance, there remains a risk of groundwater pollution, particularly in
densely populated areas or in areas with a high groundwater table.

Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-tfreatment/hardware/site-storage-and-treatments/twin-pits

$H Teholleh H @ dehfedeh I15¢ BId & Sif Forel Ao & @Y S5d &1 Selehdied
(3R Fo A # AMFAlR) T3¢ A Fweer Far Far § IR mEAE H Fd 7
-8R gads 7 Al 31 § @978 & @Y, o giied &9 & fufed g o
3R ATGHA T @ Toh BIAST & TTY ST ST Hehel ¢ 3R A W GaA: 39N
foram ST v %,qu gl dr g, A #1 3T # gUR AR GHel H Tie &
foT| aegf™ SR Aereiaret 1 A gats & ae fihees fonar Sirar &
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treatment/hardware/site-storage-and-treatments/twin-pits
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Source: Tilley et al. 2014

A septic tankis a watertight chamber made of brick work, concrete, fibreglass,
PVC or plastic, through which blackwater from cistern or pour-flush toilets and
greywater through a pipe from inside a building or an outside toilet flows for
primary freatment. Setting and anaerobic processes reduce solids and
organics, but the freatment is only moderate. Effluent is infiltrated into the
ground or transported via a sewer to a (semi-)centralised treatment plant.
Accumulating faecal sludge needs to be dug out the chamber regularly and
correctly disposed of.

Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-tfreatment/hardware/site-storage-and-treatments/septic-
tank

TH dftcwh & ST FT A, Hohle, T 320, TEET IT TollfiTedh H Selel dlel Teh
fAfdare #er g oo Aregd & afoR & selehdleX A1 T SART & 3ieX & Th
89 IT YA 3UAR o ToIT el eiared 9arg & #AIH 8 STolell-Fall dred
AR IaTi| Foa AR TaARIfew ikt o AR 36ffAeS @ wa wdr § ofee
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IE 9 hitp://www.sswm.info/category/implementation-tools/wastewater-

treatment/hardware/site-storage-and-tfreatments/septic-tank

I T JCCESS COVErs —

ol TR ] .
D e [ 8 TR
l 1/ [T I

settler anaerobic baffled reactor (ABR)
Source: Tilley et al. 2014

An anaerobic baffled reactor (ABR) is an improved Septic Tank with a series of
baffles under which the grey-, black- or the industrial wastewater is forced to
flow under and offer the baffles from the inlet to the outlet. The increased
contact time with the active biomass (sludge) results in improved treatment.
ABRs are robust and can treat a wide range of wastewater, but both remaining
sludge and effluents still need further treatment in order to be reused or
discharged properly.

Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-tfreatment/hardware/site-storage-and-
treatments/anaerobic-ba

T TARIO% shFeels RUFY (THIHR) Tk dgaR AT & ¢ 9 U acerT $r
Teh HGell gt & 98 d8d &, sofeh a1 AiA@faeh 3qRISe Sl & dgd Ja1g el
& foIT #ASTEY & AT & 3 Selole & 3M3¢elc & TR Sl dhi YRR i el &
mmﬂﬂm(@mg)a?maaag@mé?wmmmﬁM%ABRs
AT 81 & 3N Teh faEJd S[@ell & 3ARISE ST &I Fellol T Hehel &, SHehel THY
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IE 9 hitp://www.sswm.info/category/implementation-tools/wastewater-

treatment/hardware/site-storage-and-treatments/anerobic-ba

settler anaerobic filter units

Source: Tilley et al, 2014

An anaerobic filter is a fixed-bed biological reactor with one or more filtration
chambers in series. As wastewater flows through the filter, particles are tfrapped
and organic matter is degraded by the active biomass that is attached to the
surface of the filter material. Anaerobic filters are widely used as secondary
treatment in household black- or greywater systems and improve the solid
removal compared to septic tanks or anaerobic baffled reactors. Since
anaerobic filters work by anaerobic digestion, they can be designed as
anaerobic digesters to recover the produced biogas.

Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-tfreatment/hardware/site-storage-and-
treatments/anaerobic-fi

T TANIod fhecy S@e 3 T a1 3ifts fedes wall & g v Aftaa e
Afae Ruger &1 a1 & fhoet & ATEIT T 39S ST §8aT &, HIT BT IS g
IR FEfas ggrd TfhT TEE @RT I9AfAd gt & ot fF fheex @l Hr
HAE ¥ 5T BT &1 TaRISeh fiheey &7 <ade &9 ¥ 8o seleh-AT AR qeeA &
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efade 3ugR & ®7 A 39T fhar Sar § 3R aftes 3 a1 warifos sswthed
Rueer & Tl & 31 g # FUR BT 8| RIS ftheex garT varifaes qree
CaNT HH A & §Ig F, 30¢ 3cUlied AR & JAuTd el & v tariies
By & q H IESIEG E2 ST GehdT gl

IE 9 hitp://www.sswm.info/category/implementation-tools/wastewater-

treatment/hardware/site-storage-and-treatments/anerobic-fi

4.5 Conveyance

* 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.

SCBF: Sanitation systerns and technologies

Conveyance describes the way in which products are moved from one
process to another. Although products may need to be moved in various ways
to reach the required process, the longest and most important gap lies
between on-site storage and (semi-) cenfralised treatment. For the sake of
simplicity, conveyance is thus limited to moving products at this point.

dargsh s ¥ Uil Il & o e YR Scdrel &l Toh ishal & g@k T o o
ST ST & I 3aRTeh Ifsham dh Tgael & T 3curel 1 fafdiest el &
TUATART FA T JHGRIHAT g1 Hehell ¢, I ofd FHY eh IR Fad Agea ol
HATel H 3-8 FERST AR (1Y) Hiihd 3TN & &< g1 Aeel & v, 56
YR 3T TR & 3ca1el I Il AT g

SCBP Manual Draft Structure_2017 Aug 102



€cosan
SERVICES

FOUNDATION

Conventional Separate Simplified Human powered Motorised
sewers sewers sewers Emptying & transport  Emptying & transport

x
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Small bore Vacuum Pumping Transfer g
sewers sewers stations stations 2

« 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: Deslgning of sanitation systems

The technical and physical criteria for choosing appropriate conveyance
technology/system are as follows; 1. Water availability, 2. Ground condition, 3.
Ground water level and contamination.

3T aRaes e / fTed Tofel & T deheiie 3R #ifde Aecs Heegar
g ¢ . Ul T 3Uetdr, 2 . ST T FRAfA, 3 . #fTel @ FR 3N HquoT|
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Source: Tilley et al, 2014

Human-powered emptying and transport refers to the different ways in which
people can manually empty and/or transport sludge and solid products
generated in on-site sanitation facilities. It can be done by using buckets and
shovels, or by manually operated pumps specially designed for faecal sludge.
The advantages of manual emptying include the generation of income, low
costs and the availability of tools, little or no requirement of electric energy.
The large disadvantage that inheres manual emptying is the high health risk.
Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-collection/hardware/cartage/human-powered-emptying-
and-tran

ATd-GaTfold T@Tell T 3R gRaga 37eer-31e@T st & HefAd Har & forgs
AN B AT FT F @Wrell 3R / AT qRagel W Has 3R 3 3curel @l 3iie-
HISC Tqeadl Giawmsit # 3cdee har ST Hehal §1 Ig STect IR Brafsat a1 sugrer
ek T AT 7 A Halfold JoT garT fady §0 § HIAST dhras & fov aan
fohar ST @ehdr 1 Aol @iell 3l & BRI H 3T & 3cUles, HHF oEd 3R
3YHIUT hT YT, faeTd Foil T A AT HIS ITaRIehel AMAST g1 g1 Heg3relr
Red T & oY 937 7HA QT & & IoT T A &l

IE 9¢:  http://www.sswm.info/category/implementation-tools/wastewater-

collection/hardware/cartage/human-powered-emptying-and-tran
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Source: Iaw (2007)

Manual sludge pumps like the Pooh Pump or the Gulper are relatively new
inventions and have shown promise as being low-cost, effective solutions for
sludge emptying where, because of access, safety or economics, other sludge
emptying techniques are not possible. Sludge hand pumps work on the same
concept as water hand pumps: the bottom of the pipe is lowered into the
pit/tank while the operator remains at the surface. As the operator pushes and
pulls the handle, the sludge is pumped up and is then discharged through the
discharge spout. The sludge can be collected in barrels, bags or carts, and
removed from the site with little danger to the operator. Hand pumps can be
locally made with steel rods and valves in a PVC casing.

UE 9FY AT IR S Hel3Tel hras Uq UEThd AT MaShR g 3N 3egial Jaer,
&I AT IAATET T Tolg ¥ A DA, THE FATUA gled o v arer fewmn g,
3T FIIS Wlell el Sl dehsileh AT A6l gl HrAS & gT U9 Sl YR 99 & §9
H T & ITYUROT W HH A ¢ 8T & A T8¢ / &b H F7 R Srar &
Jafeh TR Tdg W |l &1 AT & iTReT agearr ¢ar § 3R gy diwar g,
Hrars @ 99 fFr Jrar § 3R R glEa & Aread @ B giar g1 fras [
97 1 AT FH THT F ST Thd! & AR TR I AT AR aTal B¢ F iehrel
fear ST Ihar §1 Y 9T T 9§ AT AHER0T 7 3T Hr o8 3R ared

& 1Y FATIT ST b gl
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Source: Strauss et al. 2002

Motorized emptying and transport refers to a vehicle equipped with @
motorized pump and a storage tank for emptying and transporting faecal
sludge septage and urine. Humans are required to operate the pump and
manoeuvre the hose, but sludge is not manually lifted or fransported (see also
human powered and transport. Motorised emptying and transport, is fast and
generally efficient. Moreover, it can generate local jobs. But large streets are
required for the trucks to pass, thick or dried material cannot be pumped and
garbage in pits may block the hose. Moreover, capital costs are high and
spare parts may be not available locally.

Arewarsihe Wl HEer AR TRage T Al 90 & 6y gHToord digel Hl Hafeid
HIAT & 3R AT & Al 3N FF &I Tlell e IR IRAEA el & AT Teh #sRoT
&b B AT AT U9 I FAId el 3R Al I AR Sl T 3Maegevel g, olfehe
hras H AT T FAT ¢ o @I & (T5 o ¢ b \Ag dwnferd 3R
uRagst #1 &d1) Arezamsiha @rel 3R gRag, ds 3R 3 ak « F Bl 3895
37ATET, I TAET AlBRAT Hl YT X ThdT g1 Tl & ITH A & AU 3aTHh
g A ar g@ AN w99 FE AT S Hehar § 3 agel # weRr el A
HTEGY F Hbd gl SHG Jelrar ot aerd 31 § 3R TR 9ida vy &9
q 39 #gT g dohd gl

P 9¢:  hitp://www.sswm.info/category/implementation-tools/wastewater-

collection/hardware/cartage/motorised-emptying-and-transport
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Source: Tilley et al. 2014

Sludge and septage emptied from on-site sanitation systems need to be
transferred to (semi-)centralised infrastructures for further treatment. Transfer
stations or underground holding tanks act as infermediate dumping points for
faecal sludge and septage when it cannot be easily transported to a (Semi-)
Centralized Treatment facility. A vacuum truck is required to empty transfer
stations when they are full. Sewer discharge stations are similar to fransfer
stations, but instead of simply being a holding tank, the stations are directly
connected to the sewer transporting the sludge to a (semi-) centralised
treatment facility. Transfer stations reduce fransport distance, may encourage
more community-level emptying solutions and prevent illegal dumping. The
moderate capital costs may be offset with access permits and the
construction and maintenance can create local income. However, expert
design and construction supervision are necessary.

Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-collection/hardware/sewers/transfer-stations

3-8 TaTodT Jonfadl & @l $T 318 Hg 3K septage F 3P & 3R &
fore (3rdy) Fiipd IaETEAET A FUWART F S HETRAT §1 STHDIARIT
TEAUS AT 338 gifesdt ¢F AcHS dhras AR dwea & fov gexAifsve S
Uise & ¥ H S I ¢, 519 3§ AN § (FHA-Heages dede giaun) & =IE
o ST ST Hehell g1 Teh JargH goh Wiell FAAAROT T & TAIT 31T § S
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d qUT @11 Hiax TSEarel ¥ AW TR & HA g, Afehed a7 Teh gliosdT &b
glel & SO, T Y AT § FI1 AR (316Y) halpd 3TIR Jlem & 31 37
gl giaae e gRageT & gl I H wd 8, 38 FHA-TAX Trell FHATTE!
P WcaTed F AR 3EY ST AT AT ST AR ¥ FEIA ol AT TgT
WRfAT & A & Tl ¢ 3R AT 3R TEREE e 3 der #X gedr
gl gefe, faRwea femsa AR @Eor gd9gior dmaras §

IE 9 hitp://www.sswm.info/category/implementation-tools/wastewater-

collection/hardware/sewers/transfer-stations

4.6 Semi Centralised Treatment

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.

ednesday, 11 October 2017 SCBP: Sanmitation systerms and technologies
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Semi-Centralised Treatment

UASB ASP Trickling filter SBR
e ;
h— W e
=
WSP Aerated ponds Advanced Constructed §
integrated ponds wetlands §
]

ednesday, 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

The technical and physical criteria for choosing appropriate technology for
treatment are as follows; 1. Climate, 2. Availability of space, 3. Ground
condition, 4. Ground water level and contamination.

39UR & AT 3uged deheileh Tolel & T deheltenl 3R #Hifdeh ARIEs HeTar
8 ¢ STordrg, 2. 3AReT H 3ucletdn, 3. S H A, v . sEe @ FR AR
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Source: Tilley et al, 2008

The upflow anaerobic sludge blanket reactor (UASB) is a single tank process in
an anaerobic centralised or decentralised industrial wastewater or blackwater
treatment system achieving high removal of organic pollutants. Wastewater
enters the reactor from the bottom, and flows upward. A suspended sludge
blanket filters and treats the wastewater as the wastewater flows through it.
Bacteria living in the sludge break down organic matter by anaerobic
digestion, transforming it intfo biogas. Solids are also retained by a filtration
effect of the blanket. The upflow regime and the motion of the gas bubbles
allow mixing without mechanical assistance. Baffles at the top of the reactor
allow gases to escape and prevent an outflow of the sludge blanket. As all
aerobic treatments, UASB require a post-treatment to remove pathogens, but
due to a low removal of nutrients, the effluent water as well as the stabilised
sludge can be used in agriculture.

Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-treatment/hardware/semi-centralised-wastewater-
freatments/u

IIYATE TARITE Hras Hae Ruaed (JUoHd) T TARISE SFidd ar fdeded
AP 3afAse a1 selhdicy 39AR YUl H Tehel &b UTshaT § Sl Fefash
YGWUT I gl H Whel W& gl 3ARISC STel Rueed & & & 9aer &l g, 3R
FW AT IR Tl gl Th TAcifad Aol hadl ftheed AR AR ol & &7 &
IAER AT § Fih Tg 3Th ALYH § IURISC STl §gl g1 drag & Ay
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MY W Thw & arel AT T g9 31K HIs Figel & Jgag HF bl H A FHAT
gl @l Wifds 3TaR & § &, JUUHET AT AdTolelehl dH §eldd & v Teh diee-
3UAR FI HTGIhdT BIdT §, olfche] 9IS dcal Pl e §elod o PRUT, STl & TTYT &F
EUX drerg &1 3UAeT S & fRar o1 Hehar Bl

IE 9 hitp://www.sswm.info/category/implementation-tools/wastewater-

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

ASP Treatment

compressed air clarifier

injet . : I .' _l outlet

recirculation extracted sludge

Source: Tilley et al, 2014

An activated sludge process refers to a multi-chamber reactor unit that makes
use of highly concentrated microorganisms to degrade organics and remove
nutrients from wastewater to produce a high-quality effluent. To maintain
aerobic conditions and to keep the activated sludge suspended, a continuous
and well-timed supply of oxygen is required.

Activated sludge consists of flocs of bacteria, which are suspended and mixed
with wastewater in an aerated tank. The bacteria use the organic pollutants
to grow and ftransform it to energy, water, CO2 and new cell material.
Activated sludge systems are suspended-growth type and are used in
conventional high-tech wastewater freatment plants to treat almost every
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wastewater influent as long as it is biodegradable. A physical pre-freatment
unit, a post-settling unit (a clarifier) from which active sludge is re-circulated fo
the aerated tank, and excess sludge ftreatment, are compulsory for
appropriate tfreatment. The process is highly mechanised and thus mainly
adapted for centralised systems where energy, mechanical spare parts and
skilled labour are available. Provided the reactor is well operated, a very good
removal of organics and suspended solids can be achieved, though
pathogen removal is low.

Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-tfreatment/hardware/semi-centralised-wastewater-
tfreatments-3

s A@fhT Hras ufshar v Acd-deR Rueex o A Geffid st § ot e
Hr IqEfed e & fov cafties Hfod geasial H 3uAET Xl & 3R IgRse
STeT @ GI9eh edl &l gl o folv 3T [UTeaT dTel YaTg & Scdles] aldl gl TRiideh
feafaat & sav s 3R afhy frag & Fefaa @ & o, sifedss & R
AR e dE @ Al S IMaeThdr gl

g Mg F SFINAT & Foldd gid g, Sif U aifdd &b & 3ufse S & ary
fefea ik Fa g &1 SRR sefas swgue 1 Fer, 96, @3 2 #R A
o Tl 7 AHfAa 3R g & v 3w wxa §1 afha fras gonferat &
Safad-faeg ger fear Srar § 3R WRET gB-¢a 39iise S 39k §3931 &
AT &Y UfAST STl & YHIT & Sollal & folT 3UANT fhAT Jar &, 59 dh &
Jg SigHAIeH BT gl T $Hifded M-3TEaR S&1S, T de-Qafied SHs (THh
Toedien) foest & afha & &1 aged & 7 i @ aftarfoa faar o &, 3R
AR g ITAR, 39 3UUR & AU A &1 Tg Tfshar srcaftis HAdhages
¢ 3R 30 e ALT T F Hdlhd UMl & foIT 3iefehel & ST6T Foll, Hehfelchol
TR aiéw AR F 47 3uerey §1 g Ruded sl aE @ F&mn S g
HWWded 37Ol gele 3R Adfad 3 ured fhar ST &@ehdr g, gTelifeh
NeTTeteh fasrdll & g

3N 9 hitp://www.sswm.info/category/implementation-tools/wastewater-

treatment/hardware/semi-centralised-wastewater-treatments-3
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Source: Tilley et al. 2014

A trickling filter, also called ftrickling biofilter, biofilter, biological filter and
biological trickling filter, is a fixed-bed, biological reactor that operates under
(mostly) aerobic conditions. Pre-settled wastewater is continuously ‘trickled’ or
sprayed over the filter. As the water migrates through the pores of the filter,
organics are aerobically degraded by the biofilm covering the filter material.
Further reading: http://www.sswm.info/content/trickling-filter

fhecy o & T AfRad e, Sifds Ruaexr § & (3RaR) Rifss Fufadr &
ded "dTfold 8T § 99 fA9er 71T 3mfase S & JeMdR ‘Sl a1 et W
g fhar Smar g1 a1 & a6l fheet & Bal & AeTHm & goided HdT g,
AT ek A A HaX WA dlel dlfthed gaRT WIfdH § & AT
fepar ST 2

W 9¢: hitp://www.sswm.info/content/trickling-filter
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Activated sludge reactors are aerobic suspended-growth type processes.
Large amounts of injected oxygen allow maintaining aerobic conditions and
optimally mixing the active biomass with the wastewater to be treated.
Activated sludge systems are highly efficient for organic matter and nutrient
removal, though pathogen removal is low. In the view of reuse of the effluent
in agriculture, it is not beneficial to remove all nutrients while standards for
pathogen removal are barely met.

Further reading: http://www.sswm.info/category/step-nawatech/m1-
nawatech-basics/appropriate-technologies/appropriate-
technologies/conten-8

afshd g Ruaret Wifde Hefad-gefer JehR Iihamd g1 Sotererel 3iferdiiolel & &St
AT 7 Wifes aREAGAT & 9w @ 31k sorer & fOv 39fdse s & gy
Afhd SRTAE AT el B AT g1 Ay dras gomell Fdfaw gerd 3R
diveh ded gelel & [T 3caftieh e & grelitch Aaroloteh il o g1 H &
YaTg & Yol: 3UANT F Hegelon, Tl qIweh dedl &l gt & v Ig wraeHe gl
g, Sl Adeles  [@dee w1 AWGs ARBA @ @A gl

I e hitp://www.sswm.info/category/step-nawatech/m1-nawatech-

basics/appropriate-technologies/appropriate-technologies/conten-8
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Source: Fitzgerald 2008

SCBP: Sanitation systems and technologies 43

Membrane Bioreactors (MBR) are freatment processes, which integrate a
perm-selective or semi-permeable membrane with a biological process (JUDD
2011). It is the combination of a membrane process like microfiltration or
ultrafiltration with a suspended growth bioreactor, and is now widely used for
municipal and industrial wastewater freatment with plant sizes up to 80’000
population equivalents. Due to it being a very technical solution; it needs
expert design and skilled workers. Furthermore, it is a costly but efficient
treatment possibility. With the MBR technology, it is possible to upgrade old
wastewater plants.

Srec TRIRTTeY (TANIR) 3TaR 9fshar &, S T Sifdes gfshar (Sigger 2011)
& WY T GH-IIAcHS AT IT-URIFT eell I Thlehd Xl &1 Ig T ool
GfehaT T TSI § S ASHhIheeele AT ecitheeield oEH Th Refad [
IRIRTFET BT &, IR 3T AU & F ARG 3R e 3raRse sier
39AR & fAT 80'000 STHEAT THICH deh iUl & R & feorw 3uier fhar Sirar
%lwwa@ﬁaﬁwaﬁ%mﬁsﬂﬁﬁaﬁ%ﬁ@aﬂ??m
HTHRT T ST § SHb oAl Fg Ueh HEIN olfched FAT Follol T HHATGA ¢
THANIR WeAfah & qry, [Wel RIS ST T N 9IS Hell §Hd gl

3N 9 hitp://www.sswm.info/category/implementation-tools/wastewater-

treatment/hardware/semi-centralised-wastewater-treatments/m
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Saurce: Tilley et al. 2014

Waste or Wastewater Stabilization Ponds (WSPs) are large, man-made water
bodies in which blackwater, greywater or faecal sludge are treated by natural
occurring processes and the influence of solar light, wind, microorganisms and
algae. The ponds can be used individually, or linked in a series for improved
treatment. There are three types of ponds, (1) anaerobic, (2) facultative and
(3) aerobic (maturation), each with different treatment and design
characteristics. WSPs are low-cost for O&M and BOD and pathogen removal
is high. However, large surface areas and expert design are required. The
effluent still contains nutrients (e.g. N and P) and is therefore appropriate for
the reuse in agriculture, but not for direct recharge in surface waters.

3rafdrse a1 3afdse o RUdaor drere (Ssequad) 3, A AfAT Jo et
¢ T3 @rel aTex, I AT AAHAST Hras WIhicsh el dTell TihAT3T gIRT AR TR
UhTeT, §aT, FEHoal R Aarer &1 eMd gl sl SFFHIT §T F SEIATSA
foham ST Gohell 8, I1 SR TR & AT Rl s{@err & ST o Hehll 81 Al TR
& dTed g, (8) 3eRifs, () gfae 3R (3) Wifssw (IRTSFadn), Tcdeh 3TeldT-31619
3UUR 3R Soige ANt & Y| NTHUSTH AR 13N & fov ssouadl &
AT § 3R Aereias AT 3T §1 g, 98 Idg & 3k [wa e $ir
HERIHAT g1 varg H 308l o Aiweh ded 8l & (3aTl O 3R ) 3R safar SN
A Go: 3UENT & AU 3ugsd B, dfhed dag oo # A9 Raer & faw =@
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3P 9 hitp://www.sswm.info/category/implementation-tools/wastewater-

tfreatment/hardware/semi-centralised-wastewater-tfreatments/w

oxygen supply through aerators

Source: Tilley et al. 2014

An aerated pond is a large, mixed aerobic reactor similar to facultative ponds
in waste stabilization pond systems, with the difference that natural
oxygenation is enhanced. Mechanical aerators provide oxygen and keep the
aerobic organisms suspended and mixed with water to achieve a high rate of
organic degradation. As natural oxygenation is enhanced, ponds can be
deeper (thus smaller in surface) and are suited also for colder climates
compared. There are two types of aerated ponds: common aerated lagoons
(enhanced facultative ponds) and completely mixed aerated ponds are in
essence activated sludge systems without sludge. The effluent of aerated
ponds may be reused or used for recharge, but settled sludge requires a further
treatment or correct disposal.

Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-tfreatment/hardware/semi-centralised-wastewater-
freatments-0

T& difdd diend T 93, fAfAd Wifss Rueex & S 3afase Relliexor arena
vonferat & Wrfaes dreTsl & HART BT §, fSTEE AW H Tiepide erdiiofelenor
¢ ST &1 HAFfAed TR TFHST Ueed Fd & 3R Fefae fREe fir 3=9
& 9T el & fT wifes Sfiat 1 Adfad 3K ol & |y fAemar arar g1 Sk
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dTellsl 8: 3T arfdd oHfeT (ST T theredfesh drerral) 3R gt e & ARG arfaa
dreTst 7 FIET S fohar @l Afshd FE AT ST &1 afdd delld & 9aTg @ e
39T fRAT ST Eehdl § AT GoROT & AT 3udier fohan o ®ehel &, Afdhed
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IE 9 hitp://www.sswm.info/category/implementation-tools/wastewater-

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

Advanced integrated ponds

3 Ponds
Am«:.:mnuw High Rate Pond Maturation
o

Raw Sewage

Effluent

Source: Ramadan et al. (n.y.)

1 Octuve cus SLDr. JaIaUUI SYSUENITS aliu Leu nviugies 46

Advanced integrated wastewater pond systems (AIWPS), advanced
integrated pond systems (AIPS) or advanced integrated ponds (AlPs) are an
adaptation of waste stabilisation ponds (WSPs) systems based on a series of
four advanced ponds: (1) An advanced facultative pond (AFP) containing @
digester pit, which functions much like an anaerobic pond; (2) a high rate
pond (HRP) covered with algae, similar to the facultative pond, which provide
oxygen to aerobic bacteria for BOD oxidation and take up nutrients and
further organics; (3) an algal settling pond (ASP); (4) and finally a maturation
pond (MP) for solar disinfection and pathogen abatement. The effluent from
the MP can be reused for agri- or aquaculture and the nutrient rich algae can
be applied as fertilizer or used as animal feed.
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IR 9é:  hitp://www.sswm.info/category/implementation-tools/wastewater-

tfreatment/hardware/semi-centralised-wastewater-treatments-1

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

watland plants (mac op'y(es)
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Source: Tilley et al. 2014

A horizontal subsurface flow constructed wetland (horizontal subsurface
flow CW) is a large gravel and sand-filled basin that is planted with wetland
vegetation. It is used for secondary or tertiary tfreatment of wastewater (e.g.
greywater or blackwater). Solids are removed in a primary freatment (e.g.in a
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septic tank or imhoff tank). As wastewater flows horizontally through the basin,
the filter material filters out particles and microorganisms degrade the
organics. The effluent of a well-functioning constructed wetland can be used
for irmigation and aquaculture or safely been discharged to receiving water
bodies. Design and implementation requires expert knowledge. Horizontal flow
CW are relatively inexpensive to build where land is affordable and can be
maintained by the local community as no high-tech spare parts, electrical
energy or chemicals are required.

Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-tfreatment/hardware/semi-centralised-wastewater-
tfreatments/h

&fdsT 398de Jarg &1 AT IGHA (Bifds 3udag Yare Wseey) Teh 931 Toill
3N YT @ o gg 9T § S 6 A qerewfa & @ry e S g1 ¥
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T Selhdlel) Teh WATAS 3UTR (S8 THh Aftesd & a1 37w & &) 7 o
T ST § S8 T o9ffe & Ategd & &ifas 9 & 39fise Sa ggar g, fheex
AT ey aEY Uil IR A Fefae Adr Th 3ol g d HHGS
fAffa siffera o &1 yarg [@ars 3R ST N & AT sEaaAre far S devar
€ A Ul e & fou @i §9 8§ gl & & o @k g1 Bemse 3R
Sileadsl & foIv faQwer AT dr maegendr & &fds vare dissey AT & &
fow 3memeha @ech & STl offf T § 3R TURhg HHe ganr & S Fehdr §
FLifeh IS ITa-eheilenl TAIX UICH, degd Foil AT AT T 3TaRTehdT I8 gl

P 9¢:  http://www.sswm.info/category/implementation-tools/wastewater-

freatment/hardware/semi-centralised-wastewater-treatments/h
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wetland plants (macrophytes)

b
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. - W
grovel Mer slope 1% dmmago pipe outlet

Source: Tilley et al. 2014

A vertical flow constructed wetland (vertical flow CW) is a planted filter bed
for secondary or tertiary treatment of wastewater (e.g. greywater or
blackwater) that is drained at the bottom. Pre-freated Wastewater (e.g. from
a sepftic tank or an Imhoff tank) is poured or dosed onto the surface from
above using a mechanical dosing system. The water flows vertically down
through the filter matrix to the bottom of the basin where it is collected in a
drainage pipe. The water is freated by a combination of biological and
physical processes. The filtered water of a well functioning constructed
wetland can be used for irrigation, aquaculture, groundwater recharge or is
discharged in surface water. To design a vertical flow constructed wetland,
expert knowledge is recommended. They are relatively inexpensive to build
where land is affordable and can be maintained by the local community. The
important difference between a vertical and horizontal wetland is not simply
the direction of the flow path, but rather the aerobic conditions.

Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-tfreatment/hardware/semi-centralised-wastewater-
freatments/v
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IE 9¢:  hitp://www.sswm.info/category/implementation-tools/wastewater-

freatment/hardware/semi-centralised-wastewater-treatments/v
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Source: Vymazal 2005

Different types of constructed wetlands can be combined in order to achieve
a higher freatment efficiency by using the advantages of individual system:s.
Most hybrid constructed wetlands combine vertical filter and horizontal filter
stages. The vertical- horizontal filter system was originally designed in the late
1950s and the early 1960s but the use of hybrid systems was very limited. In the
1980s hybrid constructed wetlands were built in France and United Kingdom.
At present, hybrid constructed wetlands are in operation in many countries
around the world. They need expert design, but they can be built mostly with
locally available material and the community can be trained for operation
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and maintenance. The effluent can be used for e.g. irrigation and aquaculture
or safely be discharged to receiving water bodies.

Further reading: http://www.sswm.info/category/implementation-
tools/wastewater-treatment/hardware/semi-centralised-wastewater-
freatments-2
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4.7 Use and/or Disposal

* 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

Use and/or disposal refers to the ways in which products are ultimately returned
to the soil, either as harmless substances or useful resources. Furthermore,
products can also be re-infroduced into the system as new products. A typical
example is the use of partially treated greywater used for toilet flushing.

39grer 3R / a1 fAvered 39 alil A TEfid FdT & o1 3curg 3idd: fAedr &
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Source: SSWM Tool Box

Agriculture: The dried faecal matter is used as soil conditioner in agriculture.
The soil conditioner improves the texture of the soil and helps to increase the
moisture retention capacity of the soil. The sterile urine after disinfection is used
as fertilizer in the agriculture. Urine as a liquid fertilizer contains high amount of
nitfrates and phosphates which can reduce the consumption of inorganic
fertilizers.

Aquaculture: The term aquaculture refers to the controlled cultivation of
aquatic plants and animals by making use of various types of wastewater as a
source for nutrients and/or warm temperatures for plants and fish to grow. Fish
can be grown in ponds that receive effluent or sludge where they can feed
on algae and other organisms that grow in the nutrient-rich water. The fish,
thereby, remove the nutrients from the wastewater and are eventually
harvested for consumption. You can also read the description of plant
aquacultures.

Recharge or disposal: This can be done is several ways. The most common way
is to have a leach field of soak pit. However, there are other ways like soll
aquifer freatment, short crop rotation which are popular in other countries and
utilize the treated wastewater in most sophisticated way.

Energy products from sludge: The sludge can be processed to make solid or
liquid fuel depending on treatment process used. The biogas generated
through anaerobic digestion can be directly used as liquid fuel or alternatively
converted into electricity. Dried sludge can also be used as solid fuel in
furnaces or brick kiln due to its high calorific value.
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Further reading: http://www.sswm.info/category/implementation-tools/reuse-
and-recharge
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4.8 Sanitation Systems

Sanitation value chain

Collection (Semi-)
and Storage/ Centralised Use and/or
User Interface  Treatment Conveyance Treatment Disposal
- — R . -
e ol | e S = 7 | RS
g ‘ ! 'E‘ 1?: \’\y \Sé H"M h'.'l-..‘?
! = g3
* Single Pit * Human-Powered %)
« Single VIP %:D‘W‘GW
i gl * Motorized
» Septc Tank ang Traneport
Composting :SImplmoaSew«s
* Anaerobic .s"'“' 5008 Sew

Source: Sandec Training Tool
Wednesday, 11 October 2017 SCBP: Sanitation systems and technologies 54

A sanitation system has to manage all the waste products generated.

Waste products should be processed from “from cradle to grave”.
Appropriate systems and technologies have to be idenfified based on
technical, social, economic, and resource aspects.

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

UH TATOAT YOl Y 3o T 3RS 3cuel @ geue e P
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Case 1
Waterless system with urine diversion

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

Human Application
Powered of Faeces
Emptying

Urine

Diverting

Dry Toilet &

and
Urinal

Transport
Jerry Can/ Application
Tank | of Urine

Wednesday, 11 October 2017 SCBP: Sanitation systems and technologies 13

Case 2
Water based, alternating double pit

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

Povored I
Emptying

and
Transport

IHHJ“ Greywater
Treatment

Wednesday, 11 October 2017 SCBP: Sanitation systems and technologies S6

SCBP Manual Draft Structure_2017 Aug 128



Case 3

Water based, small bore system

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

E—D Greywater
i Treatment
8 s Irrigation
I [ | sewers
J SEPTT 0, gt
Solids-free ; Ponds
. Septic Tank ) I
:oclu‘Flush g b ep Sewers b
ol e Disposal/
{ Recharge
Cistern Fiush | Anaerobic
Filter
e Surface
Powered E &T Dpoes
Motonzed ;Mscauon
E&T +Biogas Reactor DD_
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4.9 Emergency Sanitation Structures

Emergency sanitation
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« 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

Where indiscriminate open defecation is practised, the first step in excreta
disposal is to provide designated defecation sites and remove the scattered
faeces. It is essential to minimise the spread of faecal-oral disease. Faeces can
be covered with lime and should be removed to a safe disposal site such as a
pit. Workers must be provided with appropriate tools and protective clothing.
The population must be discouraged from defecating in or close to streams,

ponds, any other water source or on cultivated fields.
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Structures dealing with excreta will have to be provided. Since it is generally
not possible to construct adequate structures in sufficient numbers straight
away, the situation has to be improved gradually.
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Emergency sanitation

« Open defecation fields,

« Communal tr — et e
- Communal p ’J > =

e
- Household pi \L///

* Trench defec: s =~

Source: Harvey et al. 2002, pp. 64

Implementation of sanitation structures (in order of low preference (easily
installed) to high preference (more demanding to install):

Open defecation fields:

Advantages: Implemented rapidly, Minimal resources required, Minimises
indiscriminate open defecation
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Disadvantages: Lack of user privacy, Considerable space required, Difficult to
manage, Potential for cross-contamination of users, More suitable for hot dry
climates

Trench defecation:

Advantages: Implemented rapidly, Faeces can be covered easily with soil
Disadvantages: Limited privacy, Short life-span, Considerable space required
Communal french latrine is improved version for trench defecation, where
partitions are provided.

Communal pit latrines are conventional pit latrines which are shared by group
of people.

Household pit lafrine is the ultimate stage where emergency sanitation
infrastructure should progress in order to reduce its impact on the
environmental health.
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