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Sustainable Sanitation
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Still many failing projects...




Developing urban areas

» Rapid growth
* High density

* Lack of human and financial
resources

« No water and energy

UNDESA 2014 World Urbanization Prospects: The 2014 Revision, Highlights
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Strategic Sanitation
Approach (SSA)

Strategic Plannin

A Sanitation
Journey

Principles, Approaches & Tools for Urban Sanitation

City-wide Inclusive Sanitation
Government (CWIS)

Support

G
. '
Socio-cultural F Legal " Deliver ‘safe management” along the
Acceptance ramewo whole sanitation service chain
s s
ENABLING Priorifise the humean l'lgll @ Address complex problems rather then
Hati deliver fixed solutions
ENVIRONMENT of ll o sanitation @ Allow for a diversity of zolutions and
® Develop inclusive strategies and approaches, focusing on outcomes
PP programs to reach the most vulner- rather than technologies
Fin‘nci‘l InSt'tUtlonal able, especially women and childron @ Focus on innova(iong testin: d
. testing an
Arrangements Arrangements ® Focus on informal settloments andl evaluating approaches
account for land tenure insecurity
P - itic it it il Facilitate i @ Recognize the
Sanitation 21 ® Show political, technical and ® Facilitate gnize
herints o ® Allocate sufficient funds for investment and O&M e LA :’:;‘a‘*’o':; o
o City-aid Saitaton Sorvies Skills and ® Empower qualified staff St e
Capaciti ® Take calculated risks to shift the status quo: start —ombrace service chain
P — pacities addressing the challenges! incromontalism

Commit to working in parinership
to deliver citywide inclusive sanitation

Community-Led Urban
Sanitation21 Environmental Sanitation @
(CLUES) o A A

Technology urban economy
Choice: ® Integrate sanitation in urban
Specify legal and upgradation, New 0&M planning and renewal
regulatory E:‘:"x’:"“lo‘m and State and City Level @ Clean up city streets: remove
Setting up Responsibility gemes Service Reward Schemes o nsighty pollétion endbed ocbu
City Delivery Increase rezource rocovery and reuzs
b Fixing A P Systems ® Reform regulatory policies )
Permanent & ® Recover water bodies for w ty e
Task Force rocroation and for fauna and flora a roots level
and Institutional City Wide Impl ti Evaluati Monitoring of
) R ibility 4 | Sanitati M. q
Implementing . pn “PI of 100% 100% Sanitation
Agency and Sanitation Plan (CSP) and M&E/ Sanitation Status
p and Financing - | Supervision Status
S h t I . b t I 2 0 2 1 A Roles consultations V...
chertenleib et al. (2021) A T TR R : e
Public Resolution and IEC C 1 ty san Itat 1on

Sanitation Journev — Principles, Compaign . P
S Approaches for - H
Approaches & Tools. P ——— planning

data in initial actions, IEC Campaigns, and C S P
detailed plannine 6



https://www.susana.org/en/knowledge-hub/resources-and-publications/library/details/4087

CWIS principles

Manila Principles for CWIS

Equity

1. Everyone in an urban area, including
communities marginalised by gender, social and
economic reasons, benefit from equitable,
affordable and safe sanitation services.

Environmental and Public Health Manila PrinCipleS for CWIS

2. Human waste is safely managed along the entire
sanitation service chain, starting from containment
to reuse and disposal. f

Comprehensive Planning

4. Planning is inclusive and holistic with participation
from all stakeholders including users and political
actors, with short- and long-term vision, incremental
perspective and synergistic with other urban
development goals.

Monitoring and Accountability

5. Authorities operate with a clear, inclusive mandate,
performance targets, monitoring requirements, human
and financial resources, and accountability.

Mix of Business Models

Hybrid Technologies

3. Avariety of sewered and non-sewered sanitation
solutions coexist in the same city, depending on
contextual appropriateness and resource recovery
potential.

eawag

aquatic research

6. Sanitation services are deployed through a range of
business models, funding sources, financial
mechanisms to reach all members equitably.

eawag
aquatic research ooo






A lack of tools
that can
consider :

the entire
diversity of
novel and

conventional :

technology
and system
options and
resource

recovery

STRUCTURED DECISION
MAKING (SDM)*

decision :
analysis :

environmental
: engineering 9

Understand the
current situation

Formulate and
structure objectives

©

Identify decision
options

Stakeholder
preferences

Evaluate options

Discuss trade-offs,
select the preferred
option

Implement and
monitor

Supporting tools

o Shit flow Diagrams,
Political Economy
Analysis, etc.

Sustainable
sanitation criteria

CWIS principles

e LCC, LFA, etc.

Multi-criteria

e decision analysis:
scoring, pair-wise
ranking, etc.

Sanitation 21

Sanitation 21

A Planning Framework for Improving
City-wide Sanitation Services

September 2014

Structured decision making
framework

Multi-stakeholder and multi-criteri



Compendium
of Sanitation Systems
and Technologies

« Expert knowledge

» Generic definition
of technologies

» Templates:
systematic
overview on all
types of systems

Reliable planning of sanitation service chain
solutions in emergencies

issues and available case studies, relevant to come up with informed
sanitation technology decisions In emergencies.

Accessible
Flexible
Easily navigable

First filter function
(some sort of
interactivity)

Structured decision
making framework
Multi-stakeholder
and multi-criteria

peneees SANTIAGO E N A :

Potential sanitation§

technology® technologies :
options

: technology E\ Technology

{ profiles  ® i appropriateness

: - assessment

Posystem . ooyg System

: femplates generation
“8~, Option

selection

: transfer o
coefficients

*SANitation sysTem Alternative GeneratOr

Transparent and evidence-
based evaluation of local
appropriateness
Enforcement to look at entire
systems

» Resource recovery potentials

as one evaluation criteria 10



Compendium
Compendium User
of Sanitation Systems inte rface

and Technologies

*Dry toilet
* Urine diverting
Dry Toilet
* Urinal
* Pour-flush toilet
* Flush Toilet
* Urine diverting
flush toilet
* Etc.

Storage &
treatment

*Single Pit
« Single VIP
* Dehydration
vaults
* Septic tank
« Composting
chamber
» Anaerobic
baffled reactor
» Anaerobic Filter
* Etc.

*Human-Powered
emptying and
transport
 Motorized
emptying
and transport
» Simplified sewer
* Small-bore sewer
» Conventional
gravity sewer
* Etc.

AN BNEN RN BN AN == N |
.

INHHHHI=X
v

D
G4y

Reuse or
disposal

(Semi-) centralized
Treatment

6 * 6 =
7’776 systems

*Application of urine
* Application of

*Anaerobic
Baffled Reactor

* Anaerobic Filter stab. sludge
* Waste * Irrigation

Stabilisation » Aquaculture
Ponds » Soak Pit

* Activated Sludge * Leach Field

» Constructed
Wetland
» Co-composting

* Land application
* Surface disposal
* Etc.

11



STRUCTURED DECISION.
MAKING (e.g. CLUES)

* 6 publications
e 6 case studies

Undersgnd the
SANTIAGO it : current situation
pooseeneeee sortware Step-by-stepé e
: Technology library  Algorithms : guide e e
; : : : structure objectives
technology ® £ 1T Potential sanitation : scr:ﬁ:;zg
options technologies ©
: : Identify decision Stakeholder
i technology e L_d\ TeChm)I?gy options preferences
i orofiles appropriateness
: : assessment
: Evaluate options
system
té'mp.ates ¢ D-%E System generation : .
II‘“—LE system Discuss trade-offs,
\ Option : options select the preferred
i . : option
Efa| selection
: : recovery & :
2 transfer o loss potentials

Implement and
monitor

coefficients



From software to tool

facilitates data collection and
input and the exploration and

Academia —--m o ! presentation of results.
: SANTIAGO |
-~ SANTIAGO ~------; -~ SaniChoice -~~~ i
‘ Field validation - Use cases : ~ Interactive web-based
& case studies " | Expected added value | * ' user interface !
' Learning targets ! B ’
v T ——
r- Practice -------o-ooooooo- ' 4
i 0O~0 O~0 !
: O O
- 9580,5
------------------------------ Interviews 5 PERSONAS
o 8 °.8.2 8
S BERS
1) capacity developers
« 2) engineering
v 3) Experts
Implementation 4) Planners

5) researchers, teachers and
trainers.



SaniChoice Design considerations

v"Enable the consideration of broad range of conventional and novel
technology system options:

v Generic and flexible to be applicable to any (new) technology and case
v Enforces consideration of entire systems

v Streamlining planning process by enabling pre-selection of appropriate and
sustainable options

v Systematic and thus transparent, no black box solution provision but
informed choice

v Consideration of specific local conditions

v Evidence based on international literature and expert knowledge

v Easy to use: from simple and quick information to complex planning support

v" Possibility to share results



HELP . .
SaniChoice
Reliable planning of sanitation service chain solutions

Four main
services
www.SANICHOICE.info
SanitatrorceChric and system choice for urban planning

SaniChoice is a capacity building 1. Find appropriate sanitation technologies for the
and decision support tool that community and city level

. . . 2. Build entire and valid sanitation value chains
enables mformed Sanitation 3. Compare different options to find your preferred
Technology and System choice solutions

; : . Sh Its i ksh
for Strateglc Plannmg. 4. Share your results in workshops and reports

o Schweizerische Eidgenossenschaft
Sustaln.able c Confédération suisse
eawa Sanlta“on Confederazione Svizzera
y o Confederaziun svizra
aquatic research 000 all|ance
Swiss Agency for Development

Contact | Legal Notice | Privacy Policy and Cooperation SDC



MAIN MENU

Technologies

Sanitation Templates

System Selection

Get a quick overview of avai'ible
technologies in tha ~tve functional
oplication and

Also available for

Overview on
technologies and
Technology

Choose the right technologies and
systems for your application from over
19 pre-defined sanitation templates.

Define your environmental parameters
and development goals, get the desired
number of suitable systems and compare
them with regard to a variety of lots of
other criteria.

Appropriateness
Filter (TAF)

FAQ & Help
Resource & Training
Library

Glossary

Key partners

Overview on
system templates
and possibility to

preselect

templates
RISHIKESH

Comparison of
preselected
options

KATIS
RISHIKESH




MAIN MENU

Technologies

Get a quick overview of
technologies in the res
a3, their areas of
anerties. Als

FAQ & Help

Resource & Training materials
Library

Glossary

Key partners

System Selection

Define your environmental parameters
and development goals, get the desired
number of suitable systems and compare
them with regard to a variety of lots of
other criteria.

Library and
Glossary

AYA NAGAR ~1A NAGAR
KATIHAR KATIHAR
RISHIKESH RISHIKESH
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Anal Cleansing Water

Biogas

Blackwater

Compost

Dried Faeces

Dry Cleansing Materials

Effluent

Excreta

Faeces

Flushwater

Greywater

Organics

Pit Humus

Pre-Treatment Products

Sludge

Stored Urine

Stormwater

Urine

Chemicals

Vermi-Compost

Water

Soap
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SaniChoice

Reliable planning of sanitation service chain solutions

A

TECHNOLOGIES

ADVANCED FILTER

| [APPLICATION LEVEL (MGT LEVEL | [ DEVELOPMENT PHASE |

TAF

User Interface

I Dry Toilet

dne-Diverting Dry

hallow Trench
Latrine

Acute humanitarian
Stabilisation humanitarian
Development /[ recovery humanitarian

Collection & Storage
7 H Deep Trench Latrine h* s

rehole Latrine v

Manual Emptying and

Pre-Treatment
Transport * *

Technologies Application of Urine v

Motorised Emptying

Application of Dried *
and Transport

Faeces

b+ AN Settler h*s

Anaerobic Baffled Tt
Reactor (ABR)

¢ Anaerobic Filter ¢
Biogas Reactor b e

T.5

Application of Pit Tt
Humus and Compost

Select or
remove
technologies
from
overview

Application of Sludge b4

-2,
T.

Fill and Cover:
WU Arborloo and Deep Y
Row Entrenchment

[ SAVE/SHARE }

rainage B

tation and v




HELP
@ Reliable planning of

By loading an

Advanced example case,
filter TE pre-filled data
can simply be
adapted
ECHNOLOGY APPROPRIATENR CHOIBIE X
Criteria from
different
categories :CAUA,\;L TOWN NAME
LOAD EXAMPLES} > el DESCRIPTION |\ o\ L aNTS
Appropriateness criteria
TECHNICAL MESIQ’;if":E'D MANAGEMENT SOCIO
CONDITIONS PHYICAL AND CAPACITY CULTURAL

[ GENERATE SYSTEMS ] [ LOAD EXAMPLES ] SAVE & FILTER TECHS

SaniChoice

sanitation service chain solutions



Currently implemented criteria

TECHNICAL
CONDITIONS

Water Supply
Water Volume

» Fuel Supply

» Frequency of
Operation and
Maintenance
(O&M)

» Pipe Supply

* Pump Supply

» Concrete Supply

» Spare Parts Supply

ENVIRONE- MANAGEMENT
MENTAL AND AND CAPACITY
PHYICAL
Temperature  Drinking Water
Flooding Exposure

» Construction Skills

Vehicular Access

Slope Design Skills

: * Operation and
Soil Type Maintenance
Groundwater Depth (O&M) Skills
Excavation carsittg wiethod
Surface Area
(Onsite)
Surface Area
(Offsite)

SOCIO
CULTURAL

* Cleansing Method

HUMANI-
TARIAN

Expected Lifetime

Speed of
implementation for
toilet structure

Speed of
implementation for
treatment

Scalability

Construction parts
supply

20



HELP - -
SaniChoice
Reliable planning of sanitation service chain solutions

TECHNOLOGIES
CLOSE X

TECHNOLOGY APPROPRIATEN

Screening criteria

Remove
criteria

Add criteria

TECHNICAL CONDITIONS

Physesl /N / <\ 7 Ccaegny
Type of Soil

Save & apply
filter and see

Directly . . tech nqlogy
generate ranking
possible \/

systems and

move o ESYSTEMS | [ LOAD EXAMPLES | SAVE & FILTER TECHS




@ SaniChoice
Reliable planning of sanitation service chain solutions

Get to FAQ
and contact
form

IES ADVANCED FILTER
TAF

OUTPUT PRODUCTS

Go to
technology
info sheet

WA Application of Urine 3%

Technologies
ranked by
Technology
Appropriateness
Score (TAS),
calculated live

Collection & Storao= Treatment

Remove or
prioritise
Technologies

Application of Dried *
Faeces

Explore
Tech
Scores

Anaerobic Baffled
Reactor (ABR) 78% ¥

I o Anaerobic Filter 78% ¥¢ u App

I Urinal b g

Single Ventilated

VR’ Flush Toilet Improved Pit (VIP)

gg;\;(r:zltl;]iopen ¥ H Twin Pit Dry System  ¥¥ Stormwater Drainage WY Biogas Reactor789% W o ;i':,::t;:::t;raeep e
Row Entrenchment
ﬁ;(a:ilz:/ Trench 7 H :r‘vjisnhPits for Pour e ;::r:as;:r Station and e 15 GEN ERATE SYSTEMS al[ SAVE/S HARE }
il
1



SaniChoice

Reliable planning of sanitation service chain solutions

A

Compare
systems

SYSTEM SELECTION

COMPARE & EVALUATE SYSTEMS CLOSE X

>

o374 | o) ()
| ST 8 e .peiis L et
o - " . R = 12 = ‘ — 1
et et + cocomposting —+  migaton | gzl

= = | i ammma | R s = Mﬁ [0}
L
2= & 2| SYS 12001 | & . & .o a2 |SYS QO1 = | Sys 111

Local appropriateness 86%
Local appropriateness 86%

Local appropriateness 86%

Technical 99%
Technical 99% Tadigiitee] 99% PhysicalC___—— |71%
Physicall 7% Physical Management 82%
Management 2% Management ? Socio-cultural o2z
Socio-cultural 92% Socio-cul
Resource recovery 74% G o bac k to Resource recover) S ave fo r I ate r
Phos.phorus - 92% Phd - = h I i
Total sopo I o o\ Tech filter Details . or snare oniine
Water| N 10- wad
= -
Additional A~ comparison eiznorn . OF for re PO rts
HH. neighbrh. _city HH. neighbrh. 8
Application level Application level
Manageger;txlzel Management level
OZex re?/: C;;;:; :_3 System —
S'I)'/Stsn‘] c(IJmplex?ty System complexit); ADAPT TAF DAS H BOAR D
echnical maturity Technical maturity /
Low medium | high 63 Tow | mediam 1 higlt SAVE S HARE




HELP e
@ SaniChoice
Reliable planning of sanitation service chain solutions

SYSTEM SELECTION

Use size of dots to CLOSE X
YA AR GEe)/  add third dimension

(e.g. phosphorus
losses)

Go to details
about system

Physical
appropriat ST.8
eness

Change to
other Change to
dimension other
dimension

Phosphorus recovery



HELP . .
SaniChoice
Reliable planning of sanitation service chain solutions

www.SANICHOICE.info
Sanitation technology and system choice for urban planning

v Large and diverse range of conventional and novel technologies and systems

v International literature & expert knowledge accessible for more evidence-based
planning

v Interactive to consider local conditions systematically and transparently

v" Applicable with data available at a pre-planning phase considering uncertainties

v Flexible to include (future) technologies and any case

v" Provide options that one might not have thought of based on experience alone
to think out of the box

v" Allows to easily extract and share results transparently

Schweizerische Eidgenossenschaft

SUStalnable U Confédération suisse
1 1 Confederazione Svizzera
eawag Sar."tatlon Confederaziun svizra
aquatic research 000 all|ance
Swiss Agency for Development

Contact | Legal Notice | Privacy Policy and Cooperation SDC



SaniChoice Use Cases

PLANNING AND TRAINING AND
DECISION MAKING CAPACITY
DEVELOPMENT
« Compare technologies * Technology and system
options

» Developing mix of _ -
sanitation system for city ~ ° APpropriateness criteria

sanitation plan and relevance of
: contextualized
« Compare options and evaluation

balance for trade-offs S o
« Multi-criteria decision

making

AWERENESS RAISING

« Diversity of viable
options

» Relevance of
technology interaction

* Possibilities for
resource recovery



HELP . .
SaniChoice
Reliable planning of sanitation service chain solutions

www.SANICHOICE.info
Sanitation technology and system choice for urban planning

 Launch in October 2021

* Stay tuned!

 (Contact us to become a test user:
dorothee.spuhler(@eawag.ch

* Thankyou!

o Schweizerische Eidgenossenschaft
SUStaInable 0 Confédération suisse

eawa Sanitation Confederazione Svizzera
Confederaziun svizra
[eXe)Xe}

aquatic research alliance
- - . Swiss Agency for Development
Contact | Legal Notice | Privacy Policy and Cooperation SDC
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