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Functioning urine collection is crucial! 
… for nutrient recovery and value production 

Photos: Thomas Hug, Kai Udert, Bastian Etter 
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Functioning urine collection is crucial! 
… for nutrient recovery and value production 
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Relation to faecal sludge management 

Different collection schemes 
--> business models and stakeholder interests 

Large number of distributed toilets  

Urine diverting toilets 
--> management of faecal sludge AND urine 

Collection is crucial for functioning of system 
- functionality of toilets 
- treatment / nutrient recovery 
- collection is expensive 



DeSaM (Decentralized Sanitation Product Management Model) 
thomas.hug@eawag.ch, max.maurer@eawag.ch, kai.udert@eawag.ch 

2nd International Faecal Sludge Management Conference (FSM2), 29 - 31 October 2012, Durban, South Africa  

Functioning urine collection is crucial! 
… for nutrient recovery and value production 

Questions: 

- how much urine is available for the treatment plant? 
- how reliably can this amount be delivered? 
- how expensive is this? 

- what factors are the most important, 
  which are negligible? 

for… 
- volume delivered, 
- reliability, 
- costs, 
- profit, 
- environment 



DeSaM (Decentralized Sanitation Product Management Model) 
thomas.hug@eawag.ch, max.maurer@eawag.ch, kai.udert@eawag.ch 

2nd International Faecal Sludge Management Conference (FSM2), 29 - 31 October 2012, Durban, South Africa  

Why modeling urine collection 

as tool to answer such questions 

to understand system behavior 

--> mechanistic model 

considering random behavior 

--> stochastic model 

to analyze different collection schemes and contexts 

--> flexible, modular architecture 
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How to model urine collection? 

system of connected tanks 

--> volumes,  
     filling and emptying,    
     reactions… 
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DeSaM 
Decentralized Sanitation Product Management Model 

--> a flexible system of connected tanks: 

effluent 
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collection effluent ov
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Tank 
information 

(e.g. volume) 

drop-off 

pump, 
pipe pick-up 

'tank' 

mass transfer 
reactions 
 
e.g. volatilization, 
       precipitation, 
       fertilizer production, … 

with effluent controller 
influent 
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DeSaM 
Decentralized Sanitation Product Management Model 

1. volume flows 
+ mass flows 
+ costs 

Simulation order 

A modular model --> Systems of connected tanks 

stochastic, dynamic, mechanistic 
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How much urine from a household? 
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Some selected parameters 

n tanks per team and day 

n teams 

collection order 
(fix, by level) 

• distances 
• topography 
• ease of access 
• idle time 
• … 

How to know which 
tanks are full? 
• online sensors 
• people calling 
• experience 

Probability 

drop-off today 
(depends on volume) 
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Model results 

DeSaM (Decentralized Sanitation Product Management Model) 
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DeSaM (Decentralized Sanitation Product Management Model) 

number of collection teams 

0 1 2 3 4 5 6 

0 

1000 

2000 

3000 

4000 

5000 

6000 



DeSaM (Decentralized Sanitation Product Management Model) 
thomas.hug@eawag.ch, max.maurer@eawag.ch, kai.udert@eawag.ch 

2nd International Faecal Sludge Management Conference (FSM2), 29 - 31 October 2012, Durban, South Africa  

accumulated costs till buffer tank 

($ per week) 
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DeSaM (Decentralized Sanitation Product Management Model) 
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Model results: dynamic behaviour 

urine not to toilets 

urine to toilets 
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(liter per household, average over time) 
households and toilet tanks 

DeSaM (Decentralized Sanitation Product Management Model) 
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Model results: dynamic behaviour 
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Model results: dynamic behaviour 
households and toilet tanks 
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collection order: "by level" 

DeSaM (Decentralized Sanitation Product Management Model) 
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buffer tank (liter per day) 

Model results: dynamic behaviour 
households and toilet tanks 
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DeSaM (Decentralized Sanitation Product Management Model) 
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Summary 

Model to understand system behavior 
--> mechanistic, stochastic, dynamic 

DeSaM, a modular model 
--> different system layouts 
--> volume flows, mass flows, costs 
--> local knowledge needed 

Outlook:  
- application in eThekwini/Durban 
- tool for development of business model 
- further model development 

Collection is crucial for treatment and nutrient recovery 
--> how much urine and nutrients for what costs 


