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Modelling the next generation of sanitation systems
University College London (UCL) was awarded a grant from the Gates Foundation in November 2011 under the call to “Create the Next Generation of Sanitation Technologies” in Round 7 of the Grand Challenges Explorations initiative. For this project, UCL is working in collaboration with ifak which is a non-profit institute for applied research at Otto-von-Guericke University in Magdeburg/Germany that develops simulation models for water and wastewater applications.
Context 

There is a need for city-managers to have tools to aid decision-making from a macro-perspective to prioritize investments and to identify cost-benefitial and sustainable sanitation solutions. Simulation models can provide cost-efficient tools to identify the most sustainable sanitation solution and allow to assess O&M requirements. But existing simulation models for sanitation planning in developed countries focus mainly on networked systems and are, thus, not appropriate for the situation in many African and Asian countries. 

Purpose and application 
The main aim of this project is to develop a simulation tool to model flux of residual wastes from streams in the sanitation service delivery chain, focussing on nutrient and energy fluxes. The model aims to compare conventional sanitation systems (i.e. flush toilet & pit latrines) with “new technology systems” such as urine diversion and vacuum toilet. The purpose is to determine - for the respective boundary condition of the case-study site - sustainable sanitation solutions based on mass and energy flux analysis considering the monetary value of waste reuse. 
The Model 
The novelty of this project lies in the adaptation of an existing resource-flux simulation methodology used on networked systems to calculate nutrient and energy fluxes specifically for on-site sanitation systems. The simulation methodology is already applied successfully by ifak in several networked sanitation contexts in developing countries. However, this will be extended to cater for non-networked sanitation systems. 
The model outputs are the main fluxes amount of energy and nutrients and, thus, their available amount for recovery, volume/quality of treated waste for reuse; and monetary value of the waste reuse. Demostration of systems which have increasing commercial vaiability due to waste reuse/nutrients recovery can be used to explore business opportunities for sanitation. Once further developed, the model will have the potential to aid city-managers to evaluate alternative sanitation technologies and to select the most sustainable and cost-benefit solution. 
Sanitation model concept
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	Model data requirements

	Area data

· Population

· Population development
· Area (km2)


	Household level data

· Type of technology

· Water consumption (per person per day)

· Household size

	Collection System

· Type & capacity of system

· Energy consumption

· CAPEX & OPEX

· Distance to treatment


	Treatment data

· Type of technology

· Treatment capacity

· BOD & COD reduction 

· Bacteria reduction

· Biogas production

· Energy consumption

· CAPEX & OPEX

·       -     Waste/Sludge production

·       -     Distance to final disposal

	Final disposal

· Transportation costs

· Type of final disposal/reuse
· Volume/loading of reuse
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