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Technical and Financial Support 

Bill and Melinda Gates Foundation (BMGF) and 
UK Department for International Development 
(DFID) 

• City Partnerships for Urban Sanitation Services 
Delivery 

• Phase 1 Planning complete 

• Phase 2 rollout starting 



EThekwini 
Municipality 

• Second largest industrial hub 

• Fastest growing urban area 

• Major tourist destination 

• South Africa’s major port 



The Team 

• Funding from Bill and Melinda Gates Foundation and eThekwini 
Municipality 

 

• eThekwini Water and Sanitation (EWS)  Technical Input 

 

• Khanyisa Projects Project Management 

 

• Pollution Research Group (UKZN) Research Support 

 

• Partners in Development (PID) Technical Input 

 

 



Background 

• Over 80 000 UD double vault toilets 
installed 

• Waterborne sewage is extremely costly  

– Topography 

– Low densities 

• Cost of emptying conventional VIPs not 
sustainable 

• Tankers cannot reach many areas 

• Desludging difficult due to solid matter 

• Manual emptying difficult due to terrain 

 

Why UD Toilets in Rural and Peri-Urban Areas 



Background 

• Water scarcity 

• Each household receives 300 litres per day of water – dictates dry 
sanitation 

• Waste could be disposed on site safely 

• New pits not required 

• No need to move top structure 

• When waste broken down safer to handle 

• No seepage into surrounding water table 

Why UD Toilets 



Background  

• Two vaults are used – contents of one 
vault dry-out while second is in 
operation 

• Cover material (sand) is used 

• Urine is diverted to soakpit 

• Vault contents are buried upon 
removal 

• Structure provided free of charge – 
national funding 

• Households responsible for operation 
and maintenance 

How does the UD Toilet work? 



Project 
Problem Statement 

• Faecal degradation and pathogens die off not as 
effective as envisaged 

• During removal of vault contents – sludge still has 
a high pathogenic load 

• High risks to households and environment 

• Service level inconsistencies - Municipality 
provides free waste removal to households with 
VIP toilets 



EThekwini Municipality Decision 

• Provide a safe and economically feasible 
sludge removal option to 80 000 rural houses 

 



Key Challenges 

• Health and Environmental compliance 

• Transport costs 

• Identify beneficial use of faecal waste 

• Meeting expectations of communities 

• Identify opportunities for participation of private 
sector and residents 

• Sustainability of local business entities 



Phase 1 – Planning Phase 

– Scenario 1 
Burial on-site with tree planting using 
local businesses and contract 
incentives  

– Scenario 2 
Beneficial use through processing of 
faecal waste utilising business 
partnerships 

Identified Black Soldier Fly 
technology as suitable process for 
creating  value from the waste 

 

 

 Explore scenarios for removal of waste from UD 
toilets 

 

 



The BSF Faecal Waste Recycling Process 





Fly Breeding  

Photograph - Agriprotein Photograph - Agriprotein 



Bioconversion 

Photographs - Agriprotein 

Photograph - Agriprotein Photograph - Agriprotein 



Chicken farming using 
larvae as feed 

Food gardens use soil 
conditioner 

Photograph - Agriprotein 



Optimum Growing Conditions 

• Food with a moisture content of 65% 

• Temperatures between 25o C and 35o C for egg laying 

• pH - neutral 

• Some fibre to assist with aeration of the feed media 

• Mating requires humidity of 60% and temperatures of 27o C 
to 30o C 

• Mix of faeces and faecal waste for larvae consumption 
 

Durban is well suited to the temperature and humidity 
requirements 



BMGF Phase 1 Activities 
• Institutional Analysis 

• Environmental and Health Compliance Study 

• Concept Testing 

• Business Modelling  

– UD waste removal 

– Processing of waste 

• Procurement / Contract Options 

• Policy Development 

• Contractor Support Framework 



Institutional Analysis of Municipality 

• Sourcing and review of all policy documents (National 
and Municipal) 

• Engagement with key municipal officials 

• Case studies of existing or completed municipal 
business partnerships and contracts 

• Assessment of procurement / supply chain options 

• Assessment of institutional readiness of the 
Municipality to implement  

 



Environmental Health & Compliance 

• SA law regulates handling of hazardous material 

• Guidance for beneficial use of sludge from WWTW exists 

• Limited legislation on the harvesting and use of sludge 
from on-site sanitation 

• Use of guidance documents from SA and internationally 

• Study of existing practices 

• Include in tender document but balance budgeting 
constraints 

 



Concept Testing (Ground Truthing) 

• Beneficiary Survey 
– Community attitudes to toilets and emptying requirements 

– Toilet usage patterns 

– Volumes measured 

 

• UD Emptying Trials 
– Resource requirements (personnel, tools) 

– Time requirements 

– Samples taken for testing 

– Onsite factors e.g. access to toilets 

 



Key Results of Beneficiary Survey 

• 75% of residents using UDs 

• 70% of users not satisfied with UDs 

• 80% of UDs not well maintained 

• High density factor levels linked to emptying 
process 

• Residents were very positive about a removal 
programme 



Key Results of UD Emptying Trials 
• Average volumes of waste from both vaults, was 

approximately 0,7m3 

• Two workers could remove and bury contents from three 
toilets in one day 

• Once worker could excavate two appropriate sized holes per 
day in intermediate soil 
 



Business Modelling: UD Sludge 
Emptying and Disposal 

• Modelling exercise to estimate costs for Scenario 1 and 2 

• Assumptions 

– Number of UDs 

– Sludge volumes (0,6 and 0,8m3 per UD) 

– Labour requirements and costs 

– Travel and transport requirements 

– Supervision and overheads 

– Costs associated with disposal (burial and tree planting or 
processing) 

– Working days in hours 

– Emptying rate 



Example of Model 



Business Modelling: Black Soldier Fly 
(BSF) Processing Plant 

• BSF identification as suitable processing technology 

• Engagement with Biocycle / Agriprotein 

• Identification of site for pilot plant 

• Infrastructure options 

• Business modelling based on 10 tons and 20 tons of faecal waste  

• Business feasibility study – viability over 3 years and 5 years – different 
CAPEX arrangements 

• Income sources 

– Municipal Gate Fee 

– Sale of Products 

• Profit share 

 



Selected site for Plant at WWTW 



Factory Design Specifications 



BSF Business Model with                      
De-Risked Scenarios 



Risks Identified & Included in SLA 

• Environmental Compliance 

• Market reaction to products 

• Sand content 

• Consistent delivery of sludge 

• Labour disputes 

• Machinery breakdown 



Performance Based Contracts 

• Procurement Options 

– Standard tender process (>R200 000) 

– Deviation from procurement process 

– Public Private Partnership as per National Treasury 
requirements 

– Operation and Maintenance Contract 

– Service Level Agreement (SLA) with Section 36 



Selected Procurement Options 

• Waste removal element:  

– Standard tender using an incentivised contract 

– Detailed specification ensuring adherence to health, 
safety and environmental requirements 

– Pricing on a per task basis 

– Use of local teams 

– Tender process will exclude contractors with limited 
experience in the management of local labour in rural 
areas 



Selected Procurement Options 
• BSF Processing Plant 

– Service Level Agreement for O & M 

– Approval to deviate from normal tender procedure  

– Uncertainty on costs and income 

– Proposed financial mechanism 

 

BSF Plant 
Ring Fenced 

Income Sales 
Feed 

Market 

Profit after 
Operating Costs 

Municipality BSF Plant Operator 

R350/ton Municipal 
Gate Fee 



Policy Development 

• Institutional Analysis identified Municipality as 
having good structures and policies 

• Models can be implemented using existing 
procurement, health and safety and 
environmental legislation 



Contractor Support Framework 
• SA has identified vibrant small, medium and micro enterprise 

development (SMMEs) as key to economic growth 

• UD waste removal program ideal for development of SMMEs 

• Activities included: 

– Assessing existing sanitation projects using SMMEs 

– Assessing other business support programs in the City and 
Nationally 

– Assessing other enterprise development models 

• Setting out a proposed approach using a business incubator 



Phase 2 Proposal 

• Developed and submitted on 15 August 

• Includes detailed process steps with 
milestones 

• Risks to project identified 

• Detailed budget for project team, research 
and BSF CAPEX requirements 



Current Activities 

• GIS analysis of UD toilets within the City 

• Improvements to existing database 

• Developments of Tender document for UD waste 
removal with detailed specifications and pricing 

• Unpacking CAPEX requirements for BSF processing plant 

• Development of Contract specifications for tender to 
establish plant 

• Finalising SLA 

• Acquiring all necessary approvals for project 



GIS Strategic Planning 
Geographic Distribution of UD toilets 



Use of Geographic Pockets to Target Areas 



Concluding Remarks 

• Looking forward to rolling out this exciting but 
challenging program 

• Thank you to BMGF for their on-going support 


