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Where are we today on the SDG’s track



Sanitation service chain- non-sewered sanitation



Household OSS and superstructures – VIP’s (South Africa)



Household OSS and superstructures – VIP’s (South Africa)



Household OSS and superstructures – UDDT’s (South Africa)



Household OSS and superstructures – VIP’s (South Africa)



Household OSS and superstructures – unimproved pit latrines 



Who uses safely managed sanitation worldwide?

https://www.fastcompany.com 

On-site sanitation (pit latrines, cesspools, septic tank systems 
and other on-site containments) was used by 43% of the 
global population in 2020 and their use is increasing more 
rapidly than sewer connections (JMP, 2021)

https://www.fastcompany.com/


Water scarcity + urbanization ≠ centralized wastewater treatment 
Not a universal solution

Sub-Saharan Africa & Asia 
will be home to 2/3rds of 

world's population



Example: Cape Town, South Africa



Our realities in urban settings 



Another challenge

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

https://malawi24.com/2022/10/27/damaged-sewer-system-puts-people-in-zomba-city-at-risk-of-cholera/
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! 

• …to move 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…



Excreta Facts and Figures

Units Urine Faeces Toilet paper
Excreta
(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 0.55 4.5

phosphorus kg/person.y 0.36 0.18 0.55

Vinnerås et al. 2006

The most nutrients are in 
the urine

The most pathogens 
are in the faeces

Units
Excreta
(urine + faeces)

Black water 
+ 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



Can we look at a more sustainable way of managing our excreta?

Excreta is a resource, not a waste! 



• Eliminate germs from human waste
• Recover energy, clean water and 

nutrients
• Operate ‘off the grid’
• Low life cycle costs 
• Modular with hygienic interface 

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

Innovative non-sewered sanitation systems (“Reinvented toilets”)



Technology readiness level



FIELD AND LABORATORY TESTING 



SOLID WASTE SEPARATION FROM FS 
USING A SIMULANT



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 
and analysis of faecal sludge 

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

• 50+ authors, contributors & reviewers

• Collaborative effort and partnership



CHARACTERISATION OF FAECAL SLUDGE & DATA GENERATION

inspiring change Velkushanova, K., Strande, L., Ronteltap, M., Koottatep, T., Brdjanovic, D., Buckley, C. (eds.) (2021). Methods  for Faecal Sludge Analysis. IWA Publishing: London, UK
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While the book was in progress



Sample collection and characterization in Zambia



ENGINEERING FIELD TESTING PLATFORM (DURBAN)

Reinvented 
Toilet

Liquids
(recycled for flush water; 
handwashing; recover 
nutrients)

Solids 
(recover nutrients for 
agriculture; fuel source; 
non-hazardous waste 
disposal)

Air
emissions

Noise
emissions

Excreta waste

(urine+faeces/separated)

Heat/energy
(recovered for process

operation and/or external use)

End-products

End-products

Community 
engagementUser surveys

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 

solution needed.

● Has operated in recycling mode in SA

● Currently operating at informal settlement & school

inspiring change



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

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


An example of innovative community NSS system

Liquid Processing; Solids Processing; 

Power System (https://sanitation.ansi.org )

https://sanitation.ansi.org/


Source: https://yeelab.gatech.edu/g2rt/ 

G2RT – GEORGIA TECH

https://yeelab.gatech.edu/g2rt/


How does innovation help to achieve SDG’s? 10



How does innovation help to achieve SDG’s?



34https://www.sedron.com 

• Treatment of large quantities of faecal sludge 
• Closed loop
• Energy recovery
• Pure water
• Ash

https://www.sedron.com/


Means of implementation for SDG 6: Standards for 
sanitation technologies and services

● ISO 30500: Non-sewered sanitation systems - 

Prefabricated integrated treatment units - General 

safety and performance requirements for design 

and testing 

● ISO 31800: Community scale resource oriented 

sanitation treatment systems

“…to boost global health in places without sewers”



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 an issue. Eg- slums, and 
peri urban regions

Lüthi and Narayan, 2019



Sanitation Status : Urban > Rural Inclusive Planning

Environmental and social 

justice

Conxtextual solutions

Citywide Inclusive Sanitation (CIWS) brings various

evolved thinking of urban sanitation under one umbrella

Equity in service

Lüthi and Narayan, 2019



QUESTIONS?

k.velkushanova@un-ihe.org 

mailto:k.Velkushanova@un-ihe.org
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