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Where are we today on the SDG’s track

* CLEAN WATER
AND SANITATION

T[S 3RS 420 58N
el ‘ & —’"\f’ (] C:T
Bienran, |QRESEE 1020
i [ & =

13 X'c'fé? 14 ﬁwmm 15 g‘un 16 Eﬁ%‘fé&?{“ 17 @
INSTITUTIONS

Figure 4: Annualised net benefits of achieving universal services 2021-2040
(USD billions)
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Note: The area of each circle corresponds with the magnitude of annualised net benefits from 2021-2040.
Source: Vivid Economics
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5 years into the race to the 2030 Targets

In 2020

3.6 billion people
lacked safely managed
sanitation services

To close the global
gap, the rate of
progress must move:
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Sanitation service chain- non-sewered sanitation
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Household OSS and superstructures — VIP’s (South Africa)
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Household OSS and superstructures — VIP’s (South Africa)
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Household OSS and superstructures — UDDT’s (South Africa)
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Household OSS and superstructures — VIP’s (South Africa)
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Household OSS and superstructures — unimproved pit latrines
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Who uses safely managed sanitation worldwide?

On-site sanitation (pit latrines, cesspools, septic tank systems
1 1 7 1 ] ur World . .
Share of the population without access to improved sanitation, 2020 Our Wor and other on-site containments) was used by 43% of the

Improved sanitation facilities are designed to hygienically separate excreta from human contact. They include flush to
the piped sewer system, septic tanks or pit latrines; ventilated improved pit latrines, composting toilets or pit latrines

with siabs. global population in 2020 and their use is increasing more
rapidly than sewer connections (JMP, 2021)

THE GLOBAL COSTS OF INADEQUATE SANITATION

TOTAL COSTS

North Africa

On average, inadequate
sanitation costs countries

$2 60 o 1.5% of their GDP
o $5.5 billlon avery yaar
No data 0% 2.5% 5% 10%  20%  40%  60% v across 18 African countries
]| \ f
Source: WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply and Sanitation OurWorldInData.org/sanitation « CC BY I
MORE THAN CHILE'S * In India $54 billion a year
ENTIRE GDP B (Mearty the entire GO of Croatia)

86 £8 510 530 %50 50 5%

ECONOMIC COST (IN BILLIONS)
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Water scarcity + urbanization # centralized wastewater treatment

Water use at home

On average, 144 litres () of freshwater per person per day is supplied for household
<onSUMPLIon in Eurcpe. THis is AIMost three limes the water requirement established () for
basic human needs. A significant part of this water could be saved, just by adopting some
very simpe day-to-diy practices.

Not a universal solution

Water Stress by Country: 2040

I Sub-Saharan Africa & Asia
| will be home to 2/3rds of
: world's population

ratio of withdrawals
to supply

Low (< 10%)

Low to medium {10-20%)
B Medium to high (20-40%)
W High (40-80%)
B Extremely high | > 80%)

>4 THE UNACHIEVABLE “DREAM” FOR MANY
L COUNTRIES

o

NOTE: Projections are based on a business-as-usual scenario using $5P2 and RCPE.5.

For more: ow.ly/RiWop WORLD RESOURCES INSTITUTE



Example: Cape Town, South Africa

29 0412018

Day Zero is based on the previous week's daily consumption average of 641 Ml/day. Only if all Capetonians reduce their daily use down to &7 litres or less, and the City
implements the necessary projects, will we avoid Day Zero. To find out what you can do, visit www.capetown.gov.za/thinkwater

THECITY

The City's progress on securing alternative
water sources.

Cape Town Harbour (Desalination)

Strandfontein (Desalination)

Monwabisi (Desalination)

D sox

Our next update will be 9 January 2018.

THE DAMS

Combined level of dams supplying the city
For more info click here

® 32%

WEEKLY TREND -1% Vv

CAPETONIANS

Percentage of residents using 871 or less
per day.

e 34%

WEEKLY TREND-3%
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Our realities in urban settings
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Damaged sewer system puts people in Zomba

Another challenge City at risk of Cholera

© Oct 27,2022 & Raphael Likaka E¥Health 20

You Probably Don't Want To Know About
Haiti's Sewage Problems

JULY 29, 2017 - 7:00 AM ET I
HEARD ON WEEKEND EDITION SATURDAY A DVE R I I 5 E H E R E 3

ﬂ Rebecca Hersher GET YOUR BUSINESS IN FRONT OF THOUSANDS OF OUR GUESTS

° 5-Minute Listen 9 ° e

Advertisement

People along Likangala River at Kazembe, Chilupsya and Chikanda in the City of Zomba are at risk of suffering
from Cholera because the sewer system in the city is damaged and fecal matters are spilling into the river.

Village Headman Kazembe told Malawi24 that most people along the Likangala River draw water for domestic
use hence the risk.

People dump trash and raw sewage into canals that run through Port-au-Prince, Haiti. When it rains, the canals
overflow and flood poor neighborhoods.

John W. Poole/NPR

https://malawi24.com/2022/10/27/damaged-sewer-system-puts-people-in-zomba-city-at-risk-of-cholera/
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https://www.npr.org/sections/goatsandsoda/2017/07/29/537945957/you-probably-dont-want-to-know-about-haitis-sewage-problems

Some critical thoughts

 We flush 6-8 L drinking potable water every time we go to
the loo!

e ..tomove 0.5 L urine or 200 g faeces all the way through
the sewer system

* We use energy and valuable resources to transport it all the
way to a WWTP...

 ...and then treat it and discharge it at a minimum standard
level back to water bodies

 Then we take the water from the water bodies and invest
energy and resources to treat it to a drinking water level...

* And the cycle continues...

IHE M 55 Salation
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Excreta Facts and Figures

Excreta

Urine Faeces Toilet paper .
: ret pap (urine + faeces)

wet mass kg/person.y 550 51 8.9 610

dry mass kg/person.y 21 11 8.5 40

nitrogen kg/person.y / 4\ /55\ 4.5 | !

are in the faeces
phosphorus kg/person.y \OBy Q 18/ 0.55

Excreta Black water
(urine + faeces) + Flush water
wet mass kg/person.y 610 18,000
dry mass kg/person.y 40 40
nitrogen kg/person.y 4.5 4.5
phosphorus kg/person.y 0.5 0.5
I H E . m:ttigl:ti‘:llf.uocration Vinner3s et al. 2006
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Can we look at a more sustainable way of managing our excreta?
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Innovative non-sewered sanitation systems (“Reinvented toilets”)

* Eliminate germs from human waste

 Recover energy, clean water and
nutrients

* Operate ‘off the grid’

* Low life cycle costs

* Modular with hygienic interface

I H E . m:t:::“iac:l:l‘::ration

DELFT under the auspices of UNESCO https://www.gatesfoundation.org/What-We-Do/Global-Growth-and-Opportunity/Water-Sanitation-and-Hygiene/Reinvent-the-Toilet-Challenge



Technology readiness level

Research to Technology System Test,
Prove Feasibilty Demonstration Launch, Operation
l l
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Basic Technology Technology System
Research Development Development

CATHODE

Time to pee? [ Putyour

Doit here and you'll | pecto

light up the urinal. | ood s
) here.

QOur special Pee Power unit

uses microbes that feed on your

<=~ Urine and generate electricity
a aby-product to power the lights.

Microbial Fuel Cell




FIELD AND LABORATORY TESTING
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SOLID WASTE SEPARATION FROM FS
USING A SIMULANT

The Recipe for Fake Poop
m 1385 W Twoet [ Share Pinat na

MELIN

In partnership with: Mt ¢SO

Chris Higgins

e

FACEROOK  [FREI 154 168 people ihe this. Be the first of your fnends

Researchers around the world are working to reinvent the todet, bringing toilets to the 2.5
billion people worldwide who don’t have a safe place to ralieve theamselves, But there’'s a
shightly gross problem—how do you test a toiel in a sanitary and, shem, repesatable way?

Enter "fake poop,” my preferred term for what scientists call “synthetic sludge simulant.” Yes,
thas 1s & matenal meant 10 simulate fecal matter, and it has to have properties very simidar 1o

real fecal matter—-minus all the pathogens, odors, and grossness. For this year's Reinvent the
T ~air, a new recipe was developed by the Pollution Research Group at the Unive
Kwalulu Natal, South Africa. Their recipe was inspired by a research paper on simulated fecal

STy Of




Methods for Faecal Sludge Analysis book

Published in 2021 (8 chapters)
Open access through IWA Publisher
Funded by the BMGF

Consolidates decades of knowledge on methods for sampling : R
and analysis of faecal sludge A

Target audience: laboratory personnel, practitioners,
researchers, students, NSS technological developers

50+ authors, contributors & reviewers

Faecal Sludge

- Collaborative effort and partnership :
Analysis A
PUBLISHING
Konstantina Velkushanova « Linda Strande « Mariska Ronteltap
e awag Thammarat Koottatep « Damir Brdjanovic « Chris Buckley
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CHARACTERISATION OF FAECAL SLUDGE & DATA GENERATION

W Anaiysis
W Teaching
W Exparimemation

EES

Halminths — number and viahility
E. coli, total colformes, colforms
Organic matier (COD, BOD, TOG)
Solids (TS, VS, TS5, VS5, moisture|
Nutrients (pitrogan: totl / nitrate / nitrite  ammanium} and
phosphate: total / orthophosphate)
lonz {sslective cafions / enions)
Haawvy metaks

Osmatic pressura

Respirometric tests

Calarific value

Thesmal condiuctivity

Heat capacity

WA

Pymolysis { combustion

Drying energy potertisl

Particls size distribution

— Faecal Sludge

Spedialist micubinlogy laboratory

Rhaometar

Differantial scanning calorimeter / thermogravimetric analysis
Calorimetar

Spactrophotometer

Maisture balanca and analyser

Penatrometer

Partick size analyssr

Thesmal conductivity analyser

Chioride anaiysear

Osmometer

Gas chromatograph

Raspirometer

Microwave plasma | alomic emission specirometer
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Velkushanova, K., Strande, L., Ronteltap, M., Koottatep, T., Brdjanovic, D., Buckley, C. (eds.) (2021). Methods for Faecal Sludge Analysis. IWA Publishing: London, UK



CHARACTERISATION OF FAECAL SLUDGE & DATA GENERATION

. P
: 2iE Q Veneno (G
W Anaysss 2iE ¢
W Teaching W LA .
W Experimentation [ | ] e | . BEA

Helminths — number and viability

E. coll, total colforms, coliforms

Organic matter (COD, BOD, TOC)

Solids (TS, VS, TSS, VSS, moisture)

Nutrients (nitrogen: total / nitrate / nitrite / ammonium) and
phosphate: total / orthophosphate)

lons (selective cations / anions)

Heavy metals

Osmotic pressure

Respirometric tests

Calorific value

Thermal conductivity

Heat capacity

VFA

Pyrolysis / combustion

Drying energy potential

Particle size distribution

Rheology properties (shear strength / viscosity)

ethods ¢
: Faecal Sludge
T — Analysis I

B Konstantina Velkushanova e Linda Strande « Mariska Ronteltap
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Specialist microbiology laboratory

Rheometer

Differential scanning calorimeter / thermogravimetric analysis
Calorimeter

Spectrophotometer

Moisture balance and analyser

Penetrometer

Particle size analyser

Thermal conductivity analyser &
Chioide analyser @

Osmometer c: L ] L]
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Sample collection and characterization in Zambia
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ENGINEERING FIELD TESTING PLATFORM (DURBAN)

Noise Air

o - Community
emissions emissions

engagement

User surveys

Liquids m===) End-products
(recycled for flush water; :
handwashing; recover
nutrients)

Reinvented
Excreta waste Toilet

(urine+faeces/separated)

Solids ====) End-products

Heat/energy (recover nutrients for
(recovered for process agriculture; fuel source;
operation and/or external use) non-hazardous waste
disposal)

In partnership with:

Cranfield University — Nanomembrane Toilet ; University of South Florida — New Generator Toilet; Duke centre for WASH-AID
Yixing Eco-Sanitary Manifacture - EcoSan Toilet; Janicki Industries — Firelight Toilet ; EOOS — Source Separation Toilet Interface;
UWE — Bristol — Urinetricity Microbial Fuel Cell; Eawag — Blue Diversion Toilet; Swansea; Biomass Controls ; Natural synergies; SLU

WASH R&D Centre, Durban, South Africa



ECO-SAN: OFF-GRID BLACKWATER
RECYCLING YIXING ECO-SANITARY
MANUFACTURE CO.,LTD

® Toilet block + wastewater treatment system

® Treats toilet wastewater only and recycles for toilet flushing
® Current unit serves 250 people/day

® Biological pre-treatment + electrochemical oxidation

® Solar powered

® Modifications needed to make it more suitable for South

African context and O&M/robustness issues to resolve

before commercial roll-out in SA. Additional handwashing ; y ‘H“.{' il t I%H"“

solution needed. 1 | #Wg AF ‘; ; I [\ J
® Has operated in recycling mode in SA = ‘ , - A T \AIH ’
® Currently operating at informal settlement & school i I ;i ' i





https://www.susana.org/en/knowledge-hub/projects/database/details/390

An example of innovative community NSS system

energy

222
?

nugE

NEWgenerator

resource recovery machine

nutrients

waste water

. ‘ Permeate
hlgh'l-;'%tj.;g;gro‘"c 2. purified water
| | r

Oraani
woste =~
: nutrients (N,P,K] . . . ; .
Institute for e Liquid Processing; Solids Processing;
IHE B Voo Eaication Power System (https://sanitation.ansi.org )
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G2RT - GEORGIA TECH

IHE B e Sutation Source: https://yeelab.gatech.edu/g2rt/
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How does innovation help to achieve SDG’s? ¢
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How does innovation help to achieve SDG’s?
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* Treatment of large quantities of faecal sludge
* Closed loop

e Energy recovery

* Pure water

* Ash

99.9% PURE
WATER TO
HOW THE JANICKI OMNI PROCESSOR WORKS i
CLEAR VAPOR SATURATED LIQUID —
Solid Fuel Combustion E
:
E Steam Power Generation = N
250LIDS BACK
=70 DRYER
Water Treatment = BOILER | | ,
. STEAM STEAM
k=)= GENERATOR [«
E | ENEINE | ol ELECTRIC
SLUDGE . . POWER
STEAM H .
v AR '.- v
HERT .
DRIED -3
> ]
A A “Al“’ﬂ - AT
e 4
4 4 L4 A 4 :
0 :
WATER . s
: g g : {( SEDRON
D R TEcHNOLOGIES

https://www.sedron.com 34
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Means of implementation for SDG 6: Standards for

sanitation technologies and services

e [SO 30500: Non-sewered sanitation systems - r\[ .
Prefabricated integrated treatment units - General T ﬂ' 0
safety and performance requirements for design
and testing

e |SO 31800: Community scale resource oriented
sanitation treatment systems

E Collegtion/ , Backgnd E_) Colleqtion/ v e Backend
_ : Transportation Onsite Onsite ! Transportation Offsite Offsite
]

/ ﬁn:ite_sa?itarﬁo:te?hnzlo;y- - = Eealﬁutﬁe?ﬂa?ag?m;n _____ e
) I | Sanitation Standard
I f( Contai t\ | colecti d o
| i s;erf ontainmen To ec OI: an 1, )
erface ranspor H H
b P  -.to boost global health in places without sewers
[
.. 1™~ I
A SUSTAINABLE (S A\ | ©
F% | DEVELOPMENT \J%u
— I This standard contributes to the following Sustainable Development
| Goals:
: 1[3[4]5]6]8]9] 10088 14[15]
> TRANSPORT > TREATMENT > REUSE/DISPOSAL /
Credits. AW & Melnda Gatas Founoa) ion

-




S
[

. Context specific
. solutions needed

* Centralised systems
where economy of scale
works.

* Decentralised systems
in areas dictated by
topography, population
density, and fund
availability

* Fecal Sludge Management
in outer areas where access
is anissue. Eg- slums, and
peri urban regions

Lathi and Narayan, 2019
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QUESTIONS?

k.velkushanova@un-ihe.org
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