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Background

 SA 30th driest country in the world
 SA usage: ~223 L/capita/day
 Global usage: ~173 L/capita/day

 Non-Revenue Water (NRW) in SA: 41% 
 NRW = physical losses (i.e. leaks) + apparent 

losses (i.e. incorrect billing) + authorised 
unbilled water (i.e. free basic allowance)

 Although NRW projects could have short-
payback periods (3 – 4 years)  often significant 
barriers 
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NRW Project Barriers

1. Municipal capacity to develop bankable project 

proposals to access off-budget funding for 

NRW projects, and a lack of on-budget funds  

2. Awareness of the potential for NRW projects 

and their impact on municipal revenue  

3. Lack of political will to prioritise NRW projects 

or their feasibility studies 

4. Compliance and enforcement capabilities of 

authorities tasked to reduce water losses  

 NRW Pre-Feasibility Tool
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NRW Pre-feasibility Tool Concept 

 With limited budget – how do you 

prioritise your NRW investments?

 What investments will make the biggest 

impact on water saving and municipal 

revenue?

 Could NRW bankable projects be 

developed?

 What is the business case for reducing 

NRW?

=
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Input data • System characteristics, water, finance and human resources

Current 
Performance

• Water Balance

• NRW%, Water Use Efficiency, Infrastructure Leakage Index, 
Tariffs

Develop 
Strategy

• Determine the targets for the NRW strategy

Input 
interventions

• Propose interventions (e.g. fix pipes or replace meters) with 
budget

Performance 
impact

• Check how interventions impact on performance targets

Financial 
Viability

• Does the NRW strategy make financial sense?

• Which interventions provide the best returns?

Tool 

Process
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Menu
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Data Input

Basic inputs: 
• System 

Characteristics 

• Water Balance

• Finances 

• Human Resources

Accurate data = 

useful tool outputs 

Garbage in = 

Garbage out
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Current Performance: 
Water Balance
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Current Performance: Summary
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Tariff step question

 Tariff blocks/steps are intended to drive down demand as well as generate 

revenue for the municipality from high users

Tariff comparison
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Initial Leakage Investigation

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiNz4KEr-LbAhVBXRQKHfIgBPAQjRx6BAgBEAU&url=http://www.infrastructurene.ws/2016/05/18/entries-open-for-imesa-excellence-awards/&psig=AOvVaw1xcD5ugp6AiLWsdqt8TIm-&ust=1529588410659552
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiNz4KEr-LbAhVBXRQKHfIgBPAQjRx6BAgBEAU&url=http://www.infrastructurene.ws/2016/05/18/entries-open-for-imesa-excellence-awards/&psig=AOvVaw1xcD5ugp6AiLWsdqt8TIm-&ust=1529588410659552


Develop Strategy: Determine Priorities
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What is needed to achieve this?  
Intervention Examples

Intervention 
No / limited 
WC/WDM 

Programme 

Basic  
WC/WDM 

Programme 

Advanced 
WC/WDM  

Programme 

Institutional    

Fill vacancies X X X 

Establish water loss task team X X X 

Review policies / bylaws  X X 

Training and capacity building   X 

Financial    

Effective metering and billing : Non-domestic X X X 

Effective metering and billing : Domestic  X X 

Review water tariffs  X X 

Social    

Awareness : Internal X X X 

Awareness : Schools and institutions X X X 

Awareness : Stakeholders and community  X X 

Effective customer care centre  X X 

Informative billing   X 

 

Intervention 
No / limited 
WC/WDM 

Programme 

Basic  
WC/WDM 

Programme 

Advanced 
WC/WDM  

Programme 

Technical    

Develop WDM strategy and business plan X X X 

Bulk metering total supply X X X 

Bulk metering and sectorisation : Zones  X X 

Bulk metering and sectorisation : Districts   X 

Leak repairs : Reticulation network X X X 

Leak repairs : Private properties X X X 

Consumer metering : Non-domestic X X X 

Consumer metering : Domestic  X X 

Analysis : Water balance X X X 

Analysis : Night flow analysis   X 

Pressure management  X X 

Asset management : Control valves X X X 

Asset management : Valve audits & reticulation  X X 

Asset management : Selective mains replacement   X 

 

Courtesy: Willem Wegelin (WRP)
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Tool Scenarios – Interventions 
         

   Target water balance and 

possible savings 
 

  Potential savings from 

various interventions 
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Billed authorised consumption 
   Community awareness 

 

 

 
Unbilled authorised consumption 

   Bylaws and enforcement 

 

 

 

Potential savings from increased 

water use efficiency 

Implemented 

through 

  Retrofit and removal of 

wasteful devices 

 

    Tariff setting 
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Unavoidable annual 

commercial losses 
 

   Meter accuracy and 

assumption errors 

 

 Economic level of commercial 

losses reduction 

Implemented 

through the 

improvement 

of 

  Data transfer errors 

 

 

 

Potential savings from a reduction 

in commercial losses 

  Data analysis and 

assumption errors 

 

    Theft and unauthorised 

consumption 

 

  

     

  

     

 
 

Unavoidable annual 

real losses 
 

   Pressure  

reduction 

 

 Economic level of physical 

losses reduction 

   Active and passive 

leakage control 

 

 

Potential savings from reduction in 

physical losses 

Implemented 

through 
  Mains  

replacement 

 

    Speed and quality 

of repairs 

 

         

 Courtesy: Willem Wegelin (WRP)
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Complete Scenarios – Interventions 
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Scenarios considered for Laingsburg

1. Apparent/commercial losses 
 Reduce illegal connections

 Replace old meters 

 Improve Management Information 
System

2. Real/physical losses 
 Reducing leakage/overflow at reservoirs 

 Mains replacement 

 Pressure management

 Repairing bursts and leaks 

3. System Input Volume 
 Installation of new bulk meters

Considered existing Laingsburg desirable project list 

4. Authorised consumption 
 Metering all customers

 Collecting all revenue

 Billing all customers

 Smart metering?

 Retrofitting and removing 
wasteful devices

 Community awareness

5. Infrastructure 
 Deferred capital costs
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Water Balance 
(Before and After Interventions)
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Updated Performance 
(if we implemented all interventions)    
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Does this make financial sense? 

Are we talking 

the CFO’s 

language?

Loss

Profit
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Value Impact Assessment

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiNz4KEr-LbAhVBXRQKHfIgBPAQjRx6BAgBEAU&url=http://www.infrastructurene.ws/2016/05/18/entries-open-for-imesa-excellence-awards/&psig=AOvVaw1xcD5ugp6AiLWsdqt8TIm-&ust=1529588410659552
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiNz4KEr-LbAhVBXRQKHfIgBPAQjRx6BAgBEAU&url=http://www.infrastructurene.ws/2016/05/18/entries-open-for-imesa-excellence-awards/&psig=AOvVaw1xcD5ugp6AiLWsdqt8TIm-&ust=1529588410659552


Project Selection to Calculate Value Impact 
Assessment

 Selected all 

interventions that 

had been analysed

Can change 

project list to suit 

needs (untick) or 

change additional 

manpower 

requirements
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Value Impact Assessment

 Positive NPV 
 CBR > 1

• Remove projects 
from list to see 
influence on NPV 
and CBR

• Use sensitivity 
analysis to check 
influence of key 
parameters on 
NPV
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Value Impact Assessment: 
Sensitivity Analysis

-30% to +30% -30% to +30%
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Top Priority Interventions

 Bulk meter installation (accurate water balance)

 Implement “no cost” projects:

‒ Remove illegal connections

‒ Improve speed and quality of repairs

‒ Improve revenue collection efficiency

‒ Validate/calibrate smart meters

 Implement short payback interventions:

‒ Meter all customers (cost = R25,600, payback = 0.4 years)

‒ Pressure reduction (cost = R1,8 million, payback = 3.3 years)

‒ Improve data transfer errors (cost = R200,000, payback 4.3 years)
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Findings and Conclusions

• Pilot study

• Pre-feasibility assessment – interventions make sense (theoretically)

• Mayor and Councilors of Laingsburg have adopted tool to help address 

their NRW issues

• Other key concerns remain: tariffs steps and smart metering 

• Further tool refinement

• IMESA funding 

• Test at additional municipalities

• Interested in learning more?

• Contact Claire or Philip for more info
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Thank you!
Philip de Souza: philipds@emanti.co.za 

Claire Pengelly: claire@green-cape.co.za
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