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EXECUTIVE SUMMARY 
  

 

 

 

 

 

 

In November 2000 The Mvula Trust produced, on behalf of the Department of Water Affairs and Forestry, 

a publication entitled “Developing Community-based monitoring and Evaluation Tools for Rural Water 

and Sanitation Projects”. This study contains very useful, practical methods for field management of rural 

water projects (some of which have been reproduced in Appendix E to this report). However, perhaps the 

most useful insight provided by the report is conveyed in the following quotation: 

 

The water committee felt that the tools were important aids with which to identify issues or problems that 

needed to be followed up. For example, they discovered that the bookkeeper had stopped completing 

records, due to the fact that the committee was not looking at the books. 

 

That aptly illustrates the saying, people don’t do what you expect, they do what you inspect. But if you 

are going to inspect, then what do you inspect, how do you inspect, and how do you report on your 

inspection? If the inspection system is too onerous or burdensome, it will be ignored, or the inspectors 

will tend to return spurious information. If the system is too superficial, the results will be meaningless. 

 

In the course of this study a number of monitoring initiatives taking place around South Africa have been 

reviewed. Some are very ambitious, and some are quite basic. Various programmes within the 

Department of Water Affairs and Forestry have sponsored the development of different systems, but the 

only one which is used by DWAF is their M&E system (Version 4.4). This system can tell the inquirer 

whether a water system has been planned, or built, but it cannot tell one whether the system is  

functional or sustainable.   

 

The management of the operation and maintenance of water systems is the function of local government, 

and over much of South Africa local government is only now starting to feel its way into that new 

responsibility. Staff have been hired, capacity is being built, and funds are being made available. Water 

Services Managers must now start to monitor the Key Performance Indices on their water systems, so 

that they know whether they are working reliably and delivering the right quantity and quality of water.   

 

A number of studies have been undertaken, and are being undertaken, in South Africa regarding key 

performance indicators and benchmarks. Many of these relate either to large water utilities (supplying 

urban areas), or to the activities of higher level organisations such as Water Services Authorities. Two 

which relate to community water supply in particular are: 

 

 

As the cock said to the hens when he 
showed them the ostrich egg, I am not 
disparaging, I am not criticizing.  I am 
merely drawing your attention to what 
is being done elsewhere! 

    
  Source unknown
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• The Council for Geoscience’s Sustainability Indexing Tool (SusIT) 

• The Alfred Nzo District Municipality’s (ANDM) community water supply programme 

 

The District Information Management System (DIMS), which was piloted by the uThungulu District 

Municipality, is potentially very useful because it is internet based and thus allows easy production of 

reports comparing data over whole districts, or over time.   

 

In terms of actual KPI recording and benchmarking on the ground, however, the Alfred Nzo District 

Municipality’s reporting system is the only one which has to date operated continuously in a real 

management situation at any significant scale. The system features multi-level reporting which provides 

an efficient system for senior management to track progress on schemes without overburdening them. 

 

At community level, systems of KPI recording are needed which are simple, practical and effective. In the 

course of this research a method of KPI recording at community level using standard data sheets and 

standard charts was tested. These sheets and charts are filled in by hand, which means that it is not 

essential to have computer facilities to do basic management. It was found that community level 

administrators could understand and work with this system, although only the simpler KPIs were tried 

out.  With a longer term management commitment, there is no reason why more complex KPIs could not 

be tackled. 

 

The KPIs that were successfully tested (income, expenditure, water losses, number of taps, energy bill 

etc) were found to be useful in understanding trends in the water schemes being managed.  

 

A set of basic yet fundamental benchmarks for rural water supply in South Africa was investigated, 

including the following: 

 

• Capital cost per person served 

• Capital cost per waterpoint (standpipe) provided 

• Number of people served per standpipe 

• Length of pipe laid per family 

• Cost of operation and maintenance per person served 

 

It was found that, in 2004 rands, the typical rural water project costs approximately R8 000 per family to 

build, although this varies considerably across three provinces surveyed (KwaZulu-Natal, Limpopo and 

Eastern Cape), and between projects within the provinces.  Water supply is most expensive in KZN, and 

least expensive in the Eastern Cape. The reasons for the difference can be explained by differences in 

topography and settlement patterns. Depending on the real size of our water supply backlog, South 

Africa will need to spend somewhere between 7 and 24 billion rands before all have water. When the 

capital cost of water projects is divided by the number of public standpipes, it is found that typically 

between R75 000 and R185 000 is spent for every water point. When one considers that the typical cost 

of a handpump is usually somewhere between R30 000 and R50 000, it is clear that a considerable 

premium is being paid for piped water. 
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While some instances were found where taps were expected to serve unrealistically large numbers of 

families,  on typical projects there is a tap for every 7 to 12 homes (the lower figure being for KZN with its 

more spread out settlements, and the higher for the Eastern Cape). 

 

No major difference was found in the length of piping used on typical projects across three provinces, but 

the variability was much higher in KZN than in Limpopo and the Eastern Cape. The median figure was 40 

metres per family, with the range of the middle 50 percentile from 20 to 70 metres. 

 

Operation and maintenance costs are typically in the range of R3 to R6 per person per month, although 

this does not take asset replacement into account. 

 

The importance of community based management has decreased over the period during which this 

research has been undertaken. With the implementation of the Water Services Act (No. 108 of 1997), 

most municipalities are taking a direct hand in the operation and maintenance of their newly acquired 

water infrastructure. This is not a bad thing, in so far as municipalities are far better resourced than 

struggling rural communities. However, there are significant economies which are achieved when a rural 

community does manage to successfully operate and maintain its own scheme, as is illustrated by the 

example of Nhlungwane in Figure 10 on page 50.   

 

Regardless of who manages a water scheme, without the recording of key performance indicators over 

time, it is not possible to manage a water project effectively.  At the very least these indicators should 

include the following: 

• Reliability of service 

• Quality of water supply 

• Number of taps working 

 

Ideally the indicators should also include items such as: 

• Level of Unaccounted  for Water 

• Water consumption per person served 

• Energy usage 

• Water level in borehole or dam (where relevant) 

• Staff costs 

• Other costs 

• Income (where relevant) 

• Operating cost per unit of water supplied 

• Operating cost per family served 

• Average time taken to respond to fault reports 

• Average time taken to make new connections 

• Adequacy of stock on hand. 
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In order to convey the meaning of KPIs, they should be displayed graphically over time. By so doing, 

trends can be observed, and it can be deduced whether the scheme being observed is stable, getting 

worse or getting better. Even at the community level administrators should be taught how to record and 

plot simple but vital KPIs. 
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1.     INTRODUCTION 
1.1 Reasons for this study 
Over the last two decades, a great deal has been said and written about the ideal of community based 

management of rural water supply projects. While it is generally accepted that a high level of community 

management offers the best hope of rural water supplies being able to operate economically, it is also 

generally believed that most stand alone rural projects deliver a poor service (in terms of reliability and 

quality). Moreover the committees who run these projects tend to be unaccountable, either to their 

community, or to the relevant Water Services Authorities.   

 
For a long time it has been believed that the solution to the management problem is training, and as a 

result very substantial sums of money have been spent by the Department of Water Affairs and Forestry 

on training community committees to manage their schemes effectively.1 As projects have moved into 

the operational phase, however, it has been realised that training in itself does not ensure that projects 

will be properly managed. For example, at Nhlungwane, which is one of the better run community water 

projects in South Africa, the Mvula Trust found on one return visit that the book keeper had stopped 

keeping books because the committee never looked at them. The people who make up rural committees 

are like any other people any where - regardless of how well they know what they should do,  they do 

what you inspect, not what you expect. The problem is that newly emergent local authorities (the 

responsible inspectors) still have very little idea of what questions to ask when visiting projects, nor how 

to ask them - i.e. the inspection needed to stimulate good management is not taking place on any 

effective level. 

 
There are scores of different Performance Indicators that are encountered in government reporting 

systems. The problem is that these are typically too numerous and varied to help the harried council 

official who needs to know the answers to simple but critical questions like:  

 

• what is it costing to supply one kilolitre on this project, and what is the trend in this cost? 

• is this service provider going bankrupt? 

• how reliable is this supply and is it getting better or worse? 

• is this committee able to account for its income and expenditure, and is it doing so? 

• how much water is being lost, and are losses getting better or worse? 

• how much water is being consumed, and is it getting more or less? 

 
In the authors’ experience in studying rural water supply projects all over South Africa, very few water 

supply authorities can answer these questions with ease or with confidence, and yet all would agree that 

this should not be so. There is thus a need for simple but effective monitoring and benchmarking 

systems for rural water supply. 

                                                 

1  In the Department of Water Affairs and Forestry’s January 2000 publication “Cost Benchmarks. Water 

Supply Development Projects: A Guide for Local Authorities” the range given for the cost of capacity building 

and training of communities is between 4% and 10% of project costs in the R10 million to R600 000 cost 

range.  
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The challenge is therefore to develop simple and effective reporting systems, easily understood by rural 

water committees, which they can be expected to use to report to their own communities, as well as to 

the relevant authorities. The set of KPIs must pictorially depict trends (good or bad) in strategic areas 

such as service performance, financial health and accountability. With such a system in place, monthly 

visits from municipal officials can become more effective occasions for communication, problem 

identification and problem solving.  

 

1.2 Scope of study 

 
The key performance indicators were to be tested in a number of different rural projects, and their 

effectiveness was then to be workshopped with the relevant water services authorities. During the course 

of the project the scope of work was redefined to include background material on key performance 

indicators and benchmarking in rural water supply in South Africa. 

 

1.3 Objectives 
 
The objectives of this project, as stated in the project proposal, were as follows: 
     

i) To test a set of selected key performance indicators designed to enable emergent local 

government structures to manage rural water supply projects. The KPIs must be useful to both 

local government officials and to community water supply committees. 

 

ii) To disseminate the lessons learned from the testing of these KPIs to the rural water supply 

sector in South Africa, to encourage good practice and to build the capacity of the sector to be 

able to fulfil its mission. 

 

1.4 Structure of Report 
 
Chapter 2 of this report describes the context of rural water supply in South Africa, including brief 

overviews of the roles of Water Services Providers, Water Services Authorities and Community Based 

Organisations.  The implications of the Free Basic Water Policy are also briefly discussed. 

 

Chapter 3 defines and describes Key Performance Indicators and Benchmarks, demonstrating the 

differences between the two. A number of KPI initiatives from recent practice in South Africa are 

described. 

 

Chapter 4 discusses the methodology used to gather the information for the KPIs and benchmarking 

systems. A trial set of key performance indicators which are relevant to the operation of rural water 

supply schemes are divided into three types: those related to the service (quality, quantity etc); those 

related to finances (costs, cash balances, income, expenditure etc); and those related to accountability. 

A description of methods for collecting the relevant data in the field is provided, including data collection 

sheets for reliability of supply, for quality of supply and for financial records. 
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Chapter 5 details the findings of the research, showing the KPI results for the three projects and the 

benchmarking data from projects in three provinces. The latter gives examples from recent data of 

benchmarks in rural water supply, including inter alia capital cost per family served and per standpipe: 

numbers of families served per tap, length of piping per family served and the maximum kl per family per 

day as determined by scheme capacity. 

 

Chapters 6 and 7 provide the conclusions and recommendations from the study. 
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2. BACKGROUND 
 
2.1 An overview of rural water supply in South Africa 
 

Access to potable water for all has been one of the political priorities of the government of South Africa 

since the advent of full democracy in 1994. Ten years ago the number of people estimated to be without 

such access was estimated at 12 million. By June 2004 the Minister of the Department of Water Affairs 

and Forestry was able to state that the government had in the decade since 1994 supplied water to ten 

million people who had previously not had a proper water supply. She moreover stated that the backlog 

was now 4.4 million people (the original estimate of 12 million to supply was now outdated due to 

population growth, and it might have been an underestimate to start with).   

 
2.2 The Water Services Act (No. 108 of 1997)   
 

The main objectives of the Water Services Act of 1997 were: to provide for the right of access to 

sufficient basic water supply and sanitation services; to set national standards for water services through 

required development plans, progress reports, and tariff standards; to provide a regulatory framework for 

water service institutions (including authorities and providers); and to establish the authority of the 

Minister of Water Affairs and Forestry in the water and sanitation sector (RSA, 1997). 

 

The Act distinguishes between Water Service Authorities (WSAs) and Water Services Providers (WSPs) 

- the two key functions at local level. A WSA is the local government body (district or local municipality) 

responsible for ensuring access to water supply services and sanitation services. This includes the 

following duties: preparation and adoption of a water services development plan; annual reporting on the 

development plan; ensuring that WSPs are in place to operate and maintain water infrastructure (WSAs 

either create in-house WSP capacity, or they contract independent entities to provide this capacity); 

developing bylaws for the provision of water and sanitation services; and monitoring the performance of 

WSPs within the WSA’s area of jurisdiction. A WSP is defined by the Act as any person/entity who 

provides water and sanitation to customers. A WSP is to be contracted for a limited period and subject to 

conditions, and must provide any information requested by the WSA, provincial government, the Minister, 

or any consumer (RSA, 1997). An important stipulation for WSPs is that “a water services authority may 

only enter into a contract with a private sector water service provider after it has considered all known 

public sector water services providers which are willing and able to perform the relevant functions” (RSA, 

1997 19(2)). 

 

One of the effects of the implementation of the Water Services Act, has been the decline in importance of 

the village water committee. In the 1990s rural schemes were, by and large, expected to be operated 

and maintained by village water committees, with limited external support. It was soon realised that 

continuous external support was required, and this needed to be provided within a local government 

framework that included all communities. This new dispensation was provided for in South Africa by the  
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establishment in the year 2000 of a coherent and universal system of local government (previously 

lacking in South Africa due to the fragmentation of government services caused by the apartheid 

system). The current situation (in rural areas) is that municipalities do own and are expected to operate 

and maintain all communal water supply infrastructure. The official role of the village water committee is 

now primarily one of facilitation and liaison with the municipality, as the current legislation does not 

provide for a community based organisation to be legally contracted as a water services provider. For 

this reason the focus of the monitoring of water services has in the last few years changed from the 

health of village water committees to the quality, reliability and cost efficiency of the service itself. 

 

2.3      The monitoring of water supply services 
 

A Water Service Authority is required by the Water Services Act of 1997 to monitor the performance of all 

water service providers within its jurisdiction, ensuring that the WSPs comply with national and local 

legislation and standards. In the case of a municipality which is itself both WSA and WSP (many have 

opted for this model), the two functions are required to be managed and accounted for separately, to 

allow for monitoring.  The intention of the monitoring is to ensure that the people living in the WSA’s area 

of jurisdiction do receive a reliable supply of water of an acceptable quality, and that the cost of this 

service is in accordance with national and local government policy. However, exactly how the WSA 

should go about this monitoring is left to the WSAs to decide. 

 

2.4       The Free Basic Water Policy 
 

The 1996 South African Constitution listed access to water in the Bill of Rights and the 1997 Water 

Services Act provided the legal basis to implement this right. In 2001, the government introduced the 

Free Basic Water policy, which is the legislated right for every South African household to have access to 

a “basic” supply of water at no cost. This is funded by using the grants from the national treasury (termed 

“Equitable Share”), and by using cross-subsidisation. To define a basic supply a guideline figure of 

6 kl/household per month is used, which would equate to 25 litres per person per day for a typical rural 

household of eight persons, and 50 litres per person per day for a typical urban family of four persons.   

Some have criticised the 6 kl per household figure as being insufficient for basic needs (particularly in 

urban areas), and also for not allowing for cases where several families are served by one connection.  

However, in terms of the policy and guidelines Water Services Authorities are given considerable 

freedom to adapt the policy as they see fit, according to their means. 

 

The Free Basic Water Policy was officially implemented from July 2001. This occurred on schedule in the 

larger urban areas without much difficulty, as an adjustment of tariffs to cross-subsidise those using less 

than the basic amount was all that was necessary. However, rural areas were much more difficult, due to 

the challenges of large distances, small volumes, high overheads and poor resources. Water Service 

Authorities (WSA) are still at varying levels of implementation of the policy, with few having a fully 

operational policy that is reaching all their rural schemes. Some rural communities have still not been 

officially informed about FBW and are still paying for all their water. Progress to date varies greatly  
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between municipalities, from full strategy-based implementation to random default implementation. It is 

notable that in March 2005 the Department of Water Affairs and Forestry’s website keeping track of the 

roll out of Free Basic Water put the number of people in South Africa without access to infrastructure 

(and therefore without Free Basic Water) at 10.9 million. This is 6.5 million more than the number of 

people reported as unserved in August 2004. Whatever the reasons for the discrepancy (e.g. what is 

meant by “infrastructure”, and what is meant by “access”?) it does illustrate the level of uncertainty with 

much reported data in water supply in South Africa. Better monitoring systems would help to close the 

uncertainty gap. 

 

Where FBW has been implemented in rural areas, consumption has proven to be generally within the 

free allowance, and therefore there is no longer any income generated from these schemes. Thus, 

municipalities with a primarily rural constituency, and no large cities, are greatly reliant on the Equitable 

Share allocations from National Treasury to cover the costs of water provision.  
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3.        KEY PERFORMANCE INDICATORS AND BENCHMARKS 
The provision of water is vital to all communities. Water Service Authorities/Providers are often 

monopolistic and not subject to market competition, therefore, it is important that water provision is 

independently monitored to ensure that the performance of service providers is at an acceptable 

standard. In South Africa, the water service sector has significant financial constraints and it is thus 

imperative that supply is effective and efficient if it is to be sustainable (Pybus, 2002). Benchmarking is 

internationally regarded as an effective means of assessing and monitoring performance for inter-

institutional comparison. This is formally supported in South Africa through the Water Services Act (No. 

108 of 1997) which requires annual performance reporting to the Department of Water Affairs and 

Forestry (Schoeman and Magongoa, 2004).  

 

3.1 Key Performance Indicators (KPIs) and Benchmarks as a management tool 
 

Key Performance Indicators (KPIs) and Benchmarks are management tools for monitoring and improving 

the performance of people, systems, processes and organisations. Depending on the context, there may 

be some overlap in the definition between KPIs and Benchmarks. However, for the purposes of this 

study, Key Performance Indicators and Benchmarks are defined as follows: 

 

Benchmark: A benchmark is a measurement describing a key aspect of an entity that is being 

studied.  It is typically an aspect that changes little with time, if at all. For example the 

length of water pipe per customer served is a benchmark which will vary according to 

housing density and to level of service. The number of Water Service Provider staff per 

1000 customers served would be an indicator of WSP efficiency, and so on.  

Benchmarks are useful for comparing the performance of entities at the same time. 

 

KPI:  A Key Performance Indicator, or KPI, is a measurement that describes how well an entity 

is meeting its objectives, or the health of an entity, and may vary significantly with time.  

For example, the volume of water which cannot be accounted for in a system is a 

measurement that can vary significantly with time, depending on the frequency and the 

seriousness of leaks, and the length of time it takes to deal with those leaks. The 

balance in the operating account would be another example of a time variable indicator.   

 

Indicators that vary significantly with time cannot be interpreted meaningfully when viewed at and 

isolated point in time. Such indicators have to be monitored regularly in order for the trend in the indicator 

to be established.  For example, a tap or set of taps might not be operational on the day of an inspection, 

and one might conclude that the whole system is “not working”.  What one really needs to know is, how 

many taps of the total are not working, how long has this been the case, and how often does this occur?  

To answer these questions requires a system of continuous monitoring, much like the heart rate and 

blood pressure charts which are hung at the end of every patient’s bed in well a run hospital. 
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3.2    Current KPI initiatives in South Africa 
 

Water supply in South Africa is not short of KPI systems and initiatives, for there are many organisations 

involved in the various water supply programmes. A selection of these indicators is described below: 

 

3.2.1 The Department of Water Affairs and Forestry’s Monitoring and Evaluation Programme 
The Department of Water Affairs and Forestry’s Monitoring and Evaluation Programme (Version 4.4) is 

primarily focussed on tracking the planning and implementation of projects. Through this system one can 

quickly find out whether a business plan has been submitted, whether it has been approved and what the 

approved budget is. If it has been constructed one should be able to find out how many people were 

employed on the project, and the labour split between women and men. This system does not include 

much information on the operational status of schemes.  A sample DWAF M&E report on a project is 

included in Appendix F.  

 
3.2.2 DWAF/NORAD Monitoring Pilot 
The Department of Water Affairs and Forestry, working with the Council for Geosciences and with 

funding from the Norwegian government, has developed a monitoring and evaluation system for rural 

water supply. In its first draft, this system comprised no less than 57 indicators, with each of these 

requiring (on average) answers to five separate questions. The total number of questions was 280.   

Each indicator fell into one of the six categories (Economy, Social, Institutional, Water, Environment and 

Infrastructure). The total scores for the indicators for each of the six categories were then expressed as a 

percentage of the possible maximum, with the combined result being represented on a kind of plot called 

a fractal surface. An example of such a plot is shown in Figure 1 below:  

 

0%

60%
ECONOMY

SOCIAL

INSTITUTIONAL

WATER

ENVIRONMENT

INFRASTRUCTURE

 

Figure 1: Fractal surface showing summation of KPIs for a particular scheme (Norad/DWAF, 2002) 
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This evaluation system has since been extensively modified, but the original system is still worth noting, 

for it contained just about every question one could conceivably want to ask about the health of a water 

project. A copy of the first draft of this system appears in Appendix G. 

 

The Norad sustainability model referred to above has since been completely reworked by Mr Leslie 

Strachan of the Council for Geosciences, and is now known as “SusIT”, which stands for “Sustainability 

Indexing Tool”. SusIT is a sophisticated artificial intelligence software package which presents the user 

with a series of questionnaires relating to, amongst other factors: 

 

• Political support 

• Institutional Set-up 

• Economic and financial issues 

• Water and Sanitation options 

• Role of external support agencies 

• Communications 

• Community support and involvement 

• Gender representivity 

• Health and hygiene 

• Institutional capacity/human resources 

• Services provided by the WSA/WSP 

• Cultural and social acceptance issues 

• Water handling practises 

• Energy Sources 

 

SusIT is a standardized assessment and evaluation tool for rural water schemes in southern Africa. It 

links the user to a central database and analytical software maintained at the Council for Geosciences.  

This database is pre-loaded with practical and administrative information, such as place names with their 

administrative and political profiles. It is able to store photographs, contact details, location maps, various 

kinds of field data, and is able to generate a wide variety of reports. 

 

Modeling results and summary reports are produced in Excel format and include: 

• Model report 

• Sensitivity analyses 

• Test results 

• Summary sensitivity statistics 

• Ranking of sensitivity graphs 

• Observed vs. predicted sustainability graphs 

 

The SusIT software is available for downloading from the Department of Water Affairs and Forestry 

website www.dwaf.gov.za. 
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3.2.3    The Human Sciences Research Council 
The Human Sciences Research Council has been undertaking work, again on behalf of DWAF, 

investigating the sustainability of community water projects. This started out as a study restricted to 

KwaZulu-Natal, but was later expanded to include other provinces as well. This KwaZulu-Natal study 

placed the 23 projects evaluated in one of four categories:  

• not working  

• problematic but working  

• functioning  

• sustainable  

 

To qualify as fully functional a project had to score positive on each of the following four KPIs: 

• water flowing regularly from most of the standpipes and taps  

• serving >75% of the population to RDP standards 

• sufficient funds available for emergency repairs 

• local or regional public administration making it possible to continue with O&M 

 

To qualify as fully sustainable a project had to pass the following criteria: 

• regular supply in virtually all the standpipes 

• regular operations and maintenance 

• provision at RDP standards: standpipes within 200 m of households and availability of 25 litres 

per person per day 

• income received covering the costs of upkeep 

• inclusion of the poorest in the community 

• free water provision 

• consistent support and planning from the District Municipality 

 

The HSRC team recently commenced a follow-up research project under the auspices of the WRC, with 

the objective of developing and testing a model for the monitoring of water supply services. This project 

is due to be completed by March 2007. 

 

3.2.4    Mvula Trust/DWAF 
In November 2000 DWAF published another monitoring study, entitled “Developing Community-based 

Monitoring and Evaluation Tools for Rural Water and Sanitation Projects”, which was written by the 

Mvula Trust. This study contains the following flowcharts and monitoring sheets: 

• The Cost Recovery Flowchart  

• The Cost Recovery Flowchart 

• The Bookkeeping Flowchart 

• Logbook: Daily Monitoring Sheet 

• The Healthy Taps Flowchart: (1) Water Flowing 

• The Healthy Taps Flowchart: (2) Water Loss 

• The Healthy Taps Flowchart: (3) Pump/Engine 
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• The Healthy Taps Flowchart: (4) Reservoir 

 

These monitoring tools are attractively designed and clearly laid out. They should be very useful as 

management tools.  They are reproduced in Appendix E. 

 

In October 2000 the Mvula team responsible for these guidelines held a workshop with CWSS 

stakeholders (including representatives from district municipalities). The following were identified as 

additional tools required: 

• Tools for measuring water loss 

• Tools for monitoring water quality (borehole and bulk) 

• Tools for monitoring groundwater levels and quantity at source 

• A simple, visual troubleshooting checklist for the pump attendant to monitor the pump 

• A checklist to assist sanitation and health committees to monitor targeted health practices, 

based on intervention plans developed through household participation. 

• A logbook-style maintenance and service record. This would serve as a record of who 

serviced particular equipment, when, at what cost, etc. 

• A tool to monitor water consumption levels at various points in the community  
 

It is notable that the “tool” required for both the first and the last points above is simply a water meter, or 

set of meters.  It is how one manages the meters and processes the information that community and 

WSP staff need help with. A specific study dealing with this very issue was carried out under the 

umbrella of this research project during 2001, and has been described in the separate report: The 

Development of a Successful Unaccounted-for Water Management Programme in the Rural Water 

Supply Context, by Janet Ross-Jordan, which is to be published by the Water Research Commission in 

conjunction with this report. 

 

3.2.5     Watsup Development 
In November 2000 Ian Pearson of Watsup Development produced a set of project monitoring and 

evaluation tools on behalf of the Rural Development Services Network. One of these is entitled “Rural 

Water Supply Projects: Check List No. 4.  Operation and Mentorship”. This is a comprehensively detailed 

evaluation tool, with 79 separate questions to be answered, many of which do not have simple yes or no 

answers.  A copy of this Check List is reproduced in Appendix H. This system can be used to structure a 

one off evaluation of a project, but is too detailed to be used in its entirety for routine monitoring. 

 

3.2.6 Peter Ramsden/DWAF 
In 2002 Peter Ramsden was commissioned by the Department of Water Affairs to compile a summary of 

KPI systems relevant to government functions. Some of these related more to the achievement of goals 

in project implementation, and others to the performance of Water Services Authorities (e.g. How many 

WSAs have completed their Water Services Development Plans?  How many have drafted their bylaws? 

etc). One set, however, which is of more relevance to the monitoring of water services is the “regulations 

relating to compulsory national standards and measures to conserve water”, which are promulgated in  
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terms of the Water Services Act, 1997 (Act No. 108 of 1997). These are reproduced in Appendix I. In 

terms of these regulations a Water Services Authority must report within four months of the end of the 

financial year on, inter alia: 

• the number of user connections in each user sector  

• the number of households provided with water through communal water services works 

• the number of consumers connected to a water reticulation system where pressures rise above 

900 kPa at the consumer connection 

• the number of new water supply connections made 

• the total quantity of water unaccounted for 

 
In November 2003 the results of a national audit on compliance with this requirement to report yielded 

the following results: 

 
 Table 1: System for WSDP Reporting and Water Services Audit (Ramsden, 2003) 
 

 System Operational and Information Available 

Western Cape 33% 

Mpumalanga 6% 

Northern Cape 0% 

Free State 0% 

Limpopo 0% 

Eastern Cape 20% 

KwaZulu Natal 22% 

Gauteng 0% 

North West 20% 

 

The national average of these figures is 11.2%. 

 

3.2.7     Atkinson and Wellman / Water Research Commission 
Atkinson and Wellman's (2004) WRC report “A Monitoring and Evaluation Manual for Municipal Water 

and Sanitation Management” is a comprehensive manual and workbook for WSAs to use in developing 

an effective system of operation and maintenance (O&M) coupled with monitoring and evaluation (M&E).  

 

It answers both the why and how of goals, targets and indicators, while providing useful examples and 

step-by-step processes for O&M and M&E. The primary topics that need to be addressed are listed as: 

 

1. Selection of goals, targets and indicators 

2. Resource inventories – counting what you've got 

3. data collection 

4. Interpreting and analysing data 

5. Report to senior management and council 

6. Feedback and dissemination 

7. Public participation in monitoring and evaluation  
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8. Budgeting for O&M and M&E 

9. Returning to the goals: evaluation 

These topics provide a useful framework for WSAs to develop their own relevant indicators and targets. 

 

3.2.8 Stevenson/Water Research Commission 
Stevenson's (2000) WRC report on “Asset Management for the Water Services Sector in South Africa” 

deals with an often neglected area of water services. At the time of the report, very few municipalities 

had a system of asset management in place. The report provides an extensive review on international 

practice and the importance of asset management in the South African context. Four case studies 

provide practical applications to prove its usefulness. Also very useful are detailed guidelines on 

preparing an asset management plan and an explanation on how to set up an asset register. A user 

guide to the Impahla software developed as a part of the research provides a tool for all WSAs and 

WSPs. This software is available at www.wrc.org.za/wrcsoftware. 

 

3.2.9     Pybus/Water Research Commission 
A report titled “Guidelines for the Implementation of Benchmarking Practices in the Provision of Water 

Services in South Africa” was completed for the Water Research Commission by Pybus in 2002. The 

guidelines are targeted at all sectors of local authority involved in water and sanitation services. They 

recommend a set of steps to develop an effective benchmarking system, which would help WSAs to 

meet their statutory reporting requirements. 

 

This study covers both theory and practical tools, giving the broader context of benchmarking 

internationally and building a solid argument for the positive results possible. One of the products of the 

study is a list of 101 suggested KPIs which fall into five categories (the indicators are based on those 

developed by the South African Association of Water Utilities (SAAWU) in 2001, in order to try and build 

standardisation within the country): 

1. service delivery 

2. financial credibility 

3. technical effectiveness 

4. human resources 

5. background information  

 

Although the list is extensive, Pybus emphasises that not all the indicators are necessary. The list is 

comprehensive and is intended to cover all levels and types of water services. The key is for each body 

to determine the critical evaluation areas and to focus only on those that are key to operation and/or 

contribute to efficiency and effectiveness.  

 

The top 30 KPIs were selected by local authorities and are shown in Table 2 (below). These 30 are 

correlated in the report with similar indicators developed by SAAWU and the International Water 

Association.  
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3.2.10 Schoeman and Magongoa/Water Research Commission 
 
The Pybus report on benchmarking was based on desktop studies and was followed by a pilot study to 

test their validity. The WRC report by Schoeman and Magongoa (2004) titled “Community Identified 

Performance Indicators for Measuring Water Services” identifies indicators that are viewed as relevant by 

communities. An in-depth survey in residential areas ranging from high income to informal settlements 

was undertaken and the results show a high concordance with the Pybus study in terms of what is 

viewed as good service delivery. This confirms the relevance of the WRC benchmarking study and the 

“top 30” listed in Table 2. 

 

Table 2: Comparison of Top Thirty Performance Indicators (Pybus, 2002 pg 16) 

 
No. Category Concept Water Research 

Commission 
South African 
Association 

of Water 
Utilities  

International Water 
Association  

1.  Water Supply: 
House 
connection 

Percentage of 
total houses and 
businesses 
served with 
potable water 

No. of houses and 
businesses served / 
total number of 
houses and 
businesses x 100 

Number of 
people served / 
total number of 
people 

Number of households and 
businesses connected to the 
public network / total number 
of households and business x 
100 

2.  Water Supply: 
Yard or 
communal tap 

Percentage of 
total houses and 
businesses 
served with 
potable water 

No. of houses and 
businesses served / 
total number of 
houses and 
businesses x 100 

Not specified 
but included in 
an overall 
indicator. 

Resident population served by 
the water undertaking through 
public tap or standpipes / total 
resident population 

3.  Customer 
Coverage: 
Waterborne 
sewerage 
connections 

Percentage of 
total houses and 
businesses 
served with 
waterborne 
sewerage 
connections 

No. of houses and 
businesses served 
with waterborne 
sewerage 
connections / total 
number of houses 
and businesses x 
100 

Not applicable Resident population served by 
sewerage systems / total 
resident population x 100 

4.  Customer 
Coverage: On 
site sanitation 

Percentage of 
total houses and 
businesses 
served with On 
site sanitation 

No. of houses and 
businesses served 
with waterborne 
sewerage 
connections / total 
number of houses 
and businesses x 
100 

Not applicable Not covered 

5.  Service 
Reliability: 
Water 

Supply 
infrastructure 
failures 

Total number of 
supply infrastructure 
failures 

Total number 
of supply 
infrastructure 
failures 

 

6.  Service 
Reliability: 
Wastewater 

Blockages 
leading to 
overflow of 
sewage into 
areas accessible 
to public due to 
all causes 

Total number of 
spills / 100 km of 
sewer per year 

Not applicable Number of sewer blockages 
during the year / total sewer 
mains length 
NB. This does not imply 
overflow. 
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No. Category Concept Water Research 
Commission 

South African 
Association of Water 

Utilities  

International Water 
Association  

7.  Liquidity 
Analysis 

Debt service 
ratio 

Net income excluding 
interest paid and 
depreciation / total 
debt service 

Net income excluding 
interest paid and 
depreciation / total debt 
service 

Cash Flow / annual 
financial debt service x 
100. 

8.  Financial 
Efficiency 

Collections 
efficiency – 
amount 

Total amount received 
/ total amount billed in 
accounting period x 
100 

Total amount received / 
total amount billed in 
accounting period x 100 

Not applicable 

9.  Profitability 
Performance 

Operating 
surplus 

Net income / operating 
revenue x 100 

Net income / operating 
revenue x 100 

No comparable indicator 

10.  Unaccounted 
for Water 

Volumetric 
financial loss  

Total value of water 
that has been billed / 
total value of water 

that has been put into 
the networks x 100 

Quantity of water 
abstracted form the 
primary source less 

water lost in treatment 
less the water sold / 

actual water production 
at treatment works x 

100 

Non-revenue water / 
system input volume x 

100 

11.  Equipment 
Availability 

Assurance of 
supply – 
delivery 
capacity 

Average available 
delivery capacity / 
required delivery 

capacity 

Available delivery 
capacity per day / 

annual average daily 
demand x peak factor 

No comparable indicator 

12.  Customer 
Response 

 
 
 
 

Average time 
of responses 

to queries 
and 

complaints 
 

Average time of 
responses / total 
number of calls 

 
 

No comparable 
indicator 

 
 

Response to written 
complaints. 

Number of written 
responses within the 

target time / number of 
written complaints during 

the year x 100. 

13.  Customer 
Response: 
Sanitation 

Time to 
respond to 
request to 

empty septic 
tank, 

conservancy 
tank or pit 

latrine 

Average time from 
receipt of request to 

the actual emptying of 
the tank 

Not applicable  Not considered 

14.  Water Tariff: 
Bulk Water 

The average 
tariff paid for 
the entire 
system 

Total amount paid for 
potable water for the 
year / the total volume 
put into service in 
mega litres 

Total amount charged 
for potable water for the 
year / the total volume 
put into service in mega 
litres 

Annual water sales 
revenue from residential, 
commercial, industrial, 
public, institutional and 
other customers 
(exported water 
excluded; public water 
taxes excluded) / (total 
annual authorised – 
exported water) 
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No. Category Concept Water Research 
Commission 

South African 
Association of 
Water Utilities  

International Water 
Association  

15.  Service 
Reliability 

Supply 
infrastructure 
failure leading to 
disruption of 
service 

Total period in 
hours during the 
reporting period for 
which service was 
disrupted as a 
result of a supply 
infrastructure 
failure / total 
number of hours in 
period x 100 

Total period in 
hours during the 
reporting period 
for which service 
was disrupted as a 
result of a supply 
infrastructure 
failure / total 
number of hours in 
period x 100 

Defined as water 
interruptions.  

Σ (Population subject to a 
water interruption x duration of 
interruption in hours) / 
(population served x 24 x 365) 
x 100 

16.  Service 
Reliability: 
Wastewater 

Blockages 
leading to 
overflow of 
sewage into 
areas accessible 
to public due to 
ingress of roots 

Total number of 
spills / 100 km of 
sewer per year 

Not applicable Number of overflow 
discharges occurred during 
the year / number of overflow 
devices 

17.  Commercial 
Equity 

Percentage of 
orders placed 
with previously 
disadvantaged 
companies 
(PDC) 

Value of orders 
placed with PDC’s 
/ total value of 
orders placed x 
100 

Value of orders 
placed with PDC’s 
/ total value of 
orders placed x 
100 

Not covered 

18.  Equipment 
Availability 

Assurance of 
supply – delivery 
capacity 

Average available 
delivery capacity / 
required delivery 
capacity 

Available capacity 
per day / annual 
average demand x 
peak factor. 

Not covered 

19.  Storage 
Capacity: 
Available 

Percentage of 
utilised capacity 
to available 
capacity 

Utilised in Ml/d / 
available Ml/d x 
100 

Available water 
storage capacity 
per day / annual 
average demand x 
peak factor  

Total capacity of transmission 
and distribution storage tanks 
(private storage tanks 
excluded) / [authorised 
consumption  (including 
exported water) + water 
losses] x 365 

20.  Staffing 
Issues 

Staff turnover 
percentage 

Total number of 
exits / total number 
employed x 100 

Total number of 
exits / total 
number employed 
x 100 
 

Not covered 

21.  Staffing 
Issues 

Staff 
absenteeism 
percentage 

Total number of 
days absent / total 
available days x 
100 

Total number of 
days absent / total 
available days x 
100 

Total number of days of 
absenteeism occurring during 
the year / total number of full 
time equivalent employees. 

22.  Local 
Authority 
Water 
Services 
Statistics 

Employee 
complement 

Average number of 
employees on a 
monthly basis 

Not covered Number of full time employees 
of the water undertaking / 
number of service 
connections. 

23.  Local 
Authority 
Water 
Services 
Statistics 

Water sold Average number of 
megalitres sold on 
a monthly basis 

Not covered Annual input of the 
transmission system / 365 
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No. Category Concept Water Research 
Commission 

South African 
Association of 
Water Utilities  

International Water 
Association  

24.  Customer 
Response: 
General 

Percentage of 
unsatisfied 
complaints or 
queries 

No. of repeat calls 
where the 
customer has not 
received 
satisfaction / total 
number of calls x 
100 

No. of repeat calls 
where the 
customer has not 
received 
satisfaction / total 
number of calls x 
100 
 

Defined as ‘continuity 
complaints’. 

Number of continuity 
complaints during the year / 
number of service complaints 
during the year x 100 

25.  Sewer Tariff The average 
tariff charged for 
the entire 
system with 
water borne 
sanitation 

Total amount 
charged for water 
borne wastewater 
services of for the 
year / the total no. 
of sewer 
connections 

Not applicable Note: treatment and collection 
treated separately. Also sub-
divided into capital and 
running costs. 

(WWT annual running costs + 
WWT annual capital costs ) / 
treated wastewater in WWTP. 

26.  Sanitation 
Charges 

The average 
tariff charged for 
the entire 
system using on 
site sanitation 

Total amount 
charged for on-site 
sanitation 
services/total 
number of 
properties with on-
site sanitation  

Not applicable Not covered 

27.  Energy 
Efficiency 

Energy cost for 
the treatment of 
wastewater 

Total electricity 
costs for the 
treatment of 
wastewater / 
megalitre of 
wastewater treated 

Not applicable Energy consumption at 
WWTP / treated wastewater in 
WWTP x100 

28.  Equipment 
Maintenance 

Unplanned to 
total 
maintenance 
cost 

Unplanned 
maintenance cost / 
total maintenance 
cost x 100 
 
 
 
 
 

Unplanned 
maintenance cost 
/ total 
maintenance cost 
x 100 

Not specifically covered. The 
maintenance costs for 
different components of the 
schemes are called for in 
relation to the number: 
capacity etc 

29.  Liquidity 
Analysis 

Debtors days – 
debtors 
collection period 

Trade debtors / 
credit sales x days 
in accounting 
period 

Trade debtors / 
credit sales x 
days in 
accounting period 

Defined as late payments 
ratio. 

[1-(annual debt from 
customers / annual amount 
billed during the year) x 100 

30.  Health and 
Safety 

Man days lost 
percentage 

Total man days lost 
/ Total available 
man days x 100 

Total hours lost / 
total available 
hours x 100 

Note: Time lost due to working 
accidents and to absenteeism 
dealt with separately. 

Number of working accidents 
requiring medical care during 
the year / total number of full 
time equivalent employees. 
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3.2.11 The District Information Management System (DIMS) 
A problem that is commonly observed with municipalities is that it is very difficult for them to keep track of 

information regarding their infrastructure. Although feasibility studies, business plans, completion reports, 

as-built drawings and operations and maintenance (O&M) manuals are typically required for all new 

projects, when something goes wrong after several years it is not unusual for no-one to have any idea 

where those documents are to be found. Similarly, every time a new survey or data base is 

commissioned by DWAF, the original consulting engineer is asked to help to supply the information, even 

if he has not had anything to do with the project for years. This phenomenon is perhaps largely due to 

the substantial degree of restructuring and personnel change which all municipalities have undergone in 

the last ten years. However, it is also a reflection of how hard it is to keep track of paper based 

information, especially when there is a regular turnover in the staff responsible for managing the 

information.   

 

The District Information Management System (DIMS) is an Internet-based programme management 

system which may well be the future of municipal governance in South Africa. It can be viewed at 

www.dims.org.za.  It has been developed by the Pietermaritzburg based IT company Intermap, who have 

been working closely with the Department of Local Government and Housing and the Development Bank 

of Southern Africa.  Piloted in the uThungulu District Municipality in 2002 and 2003, it is now in the 

process of being rolled out to the rest of KwaZulu Natal’s District Municipalities as well as two in the 

Eastern Cape. The system handles information under the main categories of Integrated Development 

Plan (IDP), Project Management, Performance Management, Asset Management, Finance, Procurement 

and Human Resources. The system will enable municipal managers to keep their fingers on the pulse of 

every aspect of their organisation (provided the system of data collection and entry is sound - which will 

only be the case with active verification and good management). 

 

The category which deals with the monitoring of completed projects (of any kind) is “Asset Management”.  

The data fields under asset management are, however, specific to the type of project which is being 

referred to, and to the requirements of the municipality. For the uThungulu District Municipality’s water 

projects monthly reports are captured giving information including the following: 

 

• Source description  

• Length of bulk pipeline 

• Length of internal reticulation 

• Number of stand pipe connections 

• Number of household connections 

• Volume of Water Abstracted 

• Volume of Water Treated 

• Electricity kW used 

• Chemicals used 

• Staff costs 

• Free chlorine 

• Total chlorine 
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• Turbidity 

• pH 
 

An example of the report on the data currently monitored for water projects is shown in Appendix K.    

DIMS is potentially a very powerful management tool. If all of a municipality’s rural water projects and 

infrastructure are captured on the system, then it is a simple matter to compile reports on virtually any 

aspect of the data. Obviously the accuracy of the reports will depend on the accuracy of the data in the 

system, but once the basic data is captured and verified, it should not have to be found again. 

 

3.3 The Alfred Nzo District Municipality - KPI and Benchmarking in Practice in rural SA  
 

Since 2001 the Alfred Nzo District Municipality (ANDM), which is located in the northern part of the 

Eastern Cape, has been operating and maintaining most of its rural water projects using three Services 

Support Agents, each contracted to look after a group of village water schemes. A total population of 

390 000 are served by 130 schemes which range in size from small standalone schemes to large 

regional schemes. The Services Support Agents (SSAs) use Community Based Organisations (CBOs) to 

fulfil as many of the operation and maintenance tasks as possible, including some reporting. (Illing and 

Gibson, 2004).  

 

In each village the contracted services support agent works with a community level “Water Services 

Provider”, which comprises a small number of elected members of a community organisation known as  

the village water “board”. These members in turn have oversight, with the SSA, over community level 

staff, who do the day to day operation and maintenance (the system is described in the Mvula Trust’s 

“Village Level Action Plan”, which was written for the ANDM in 2001). The system is very cost-effective, 

with reasonably reliable water services being made available to villagers at no cost to themselves, and at 

a cost to the ANDM of less than R4.00 per capita per month (ANDM, 2004). 

 

Maluti GMS in association with Mattcom jointly form one of the SSAs. In the course of their work they 

developed a series of Key Performance Areas, milestones and benchmarks to provide a management 

and reporting tool. The following information is from a paper presented at the WISA biennial conference 

in Cape Town, May 2004 by Illing and Gibson: 

 

Methodology 

This methodology is a guideline for WSPs to develop a system of continued high level of service. 

i. Identify Key Performance Areas (KPA) of the WSPs 

ii. Identify key milestones (developmental and technical) 

iii. Develop a scheme classification system (compare like with like) 

iv. Identify the most appropriate organisations to fulfil the various responsibilities 

v. Determine financial requirements 

vi. Develop a reporting system 

vii. Establish benchmarks 
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The first and the last steps are of primary interest. From the research paper, the following KPAs are 

identified: daily operations; maintenance; administration; reporting; customer relations and 

communication. Each of these areas needs to have specific indicators and targets to measure the status. 

These should be submitted monthly to the WSA in a report.  

 

A monthly operations and maintenance report is one of the basic systems at the foundation of the SSA 

programme.  A copy of one of these reports is reproduced in Appendix J. This report is simple enough to 

be filled in as part of a routine monthly meeting, and the SSA can use it to compile a monthly report to 

the ANDM.    

 

The field level report captures the following information: 

 

• Supply of Water (poor/good/excellent) 

• Visual Quality of Water (muddy/murky/clear) 

• Taste of Water (salty/chlorine/pure) 

• Number of street taps 

• Number of private taps 

• Number taps with no water 

• Number of taps leaking 

• Number of taps working 

• Number of taps taking longer than 1 minute to fill a 10 litre bucket 

• Record of interruptions of supply 

• Consumption records 

• FBW usage level 

• Repair and Fault record 

• Financial Health Report 

 

To this is appended a cover report prepared by the SSA, which also reports on any laboratory tests 

which have been done on water samples, on unaccounted for water, on costs per person, and on tools 

and equipment.  

 

The SSA then combines the reports for all the villages under its supervision into one summary report, 

which is submitted to the ANDM on a monthly basis. This report in turn has summary sheets which 

combine all the information in one page per ward, and in one line per village. That summary gives the 

following headings per village: 

• Population  

• Quality (e-coli/100 ml), if sampled in the month 

• Quantity (% of FBW) 

• Continuity (% operating) 

• Cost of service (as % of budget allowed) 

• Repairs (key items described) 
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• ISD (good, acceptable, problematic) 

• Incidents 

• Sanitation (if anything is happening) 

 

The fields are colour coded, to enable the reader’s eye to immediately pick out where the service is 

acceptable, and where it is not. Samples of these reports are included in J. 

 

In essence the ANDM SSA system is functioning on a 3 level system. At the ground level, simple data 

capturing is practised, and most of this does not need to be done by technical staff. At the SSA, this data 

is analysed and a more sophisticated, but still easily assimilated, village report is produced. That is the 

second level. The third level is the compilation of the monthly progress report for the group of villages 

under the SSA’s care. This combines the village level reports into tables, colour coded so that problems 

are flagged for the ANDM’s attention. 

 

Having had this system in place for three years now, the SSA has been able to develop performance 

benchmarks. These are specific to the ANDM, but are a practical example for other rural water service 

providers. The benchmarks are found in Table 3 below: 

 

Table 3: Current benchmarks used by the ANDM water service providers 

Management Focus Area Current Benchmarks 

Sampled monthly on all projects 

0 e-coli = good 

0-10 e-coli = acceptable 
Quality of water supplied 

>10 e-coli = poor 

10l per capita per day (RDP service) 
Quantity of water 

15kl/month private connections 

>98% tap-days operational = good 

80-98% tap-days operational = acceptable Continuity of supply 

<80% tap-days operational = unacceptable 

Financial Cost per capita ranges from R1.58 to R3.16 for a 
population of 390 000  

Meetings held and minutes submitted each month 
Performance of CBOs 

Reports submitted monthly 

 

The important thing about the ANDM system is that it has not just been developed in theory, it is being 

used every month to provide a framework for water management in over 100 villages.   
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3.4 Discussion 
These are only some of the initiatives that have been initiated in South Africa. The systems range from 

those relevant to WSA planning and overall management, to project level systems that can be used by  

communities and WSPs. A summary and comparison of the type of indicators many of these systems 

include is found in Table 2 above. This comparison is taken from Pybus (2002) and contains some 

benchmarks more applicable to larger water utilities, but it also contains benchmarks relevant to water 

supply systems in any context. 

 

Of the various monitoring systems described above, two are of most interest as far as the monitoring of 

operating rural water schemes is concerned. These are: 

 

• The Alfred Nzo’s District Municipality’s monitoring system, which is based on a simple, clear and 

practical field report which can be compiled by an individual with relatively little technical training.  

The way that these reports are summarised and presented in the monthly reports makes it a 

relatively simple matter for a Water Services Provider or Water Services Authority to monitor the 

status and condition of all its projects. 

• The District Information Management System, or DIMS, which is an internet based municipal 

management system, and which ensures that information, once captured, is retained and can be 

reviewed and reported on in an almost unlimited number of ways.   

 

The ideal system would be one that combines the practicality and usefulness of the former with the 

convenience and power of the latter. 
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4.       METHODOLOGY  
 

A selection of KPI initiatives currently under way in South Africa were reviewed. Data was also collected 

regarding a set of rural water supply benchmarks in three different provinces of South Africa (Limpopo, 

Eastern Cape and KwaZulu-Natal), and the benchmarks are discussed. 

 

A set of key performance indicators were developed for use in the management of community based 

rural water projects. Four projects were used for these trials over the project duration, which lasted for 

approximately two years. The ability of the community level staff to understand the information was 

assessed and conclusions were drawn regarding its usefulness. 

 

A spreadsheet based reporting system, originally developed by Umgeni Water for its RDP water projects, 

was then adapted to enable it to be used to report on the KPIs developed as part of this project. 

 

As a by-product of this research the KPI methodology was used to assist two of the communities to 

reduce the levels of unaccounted for water which they were experiencing. This work has been written up 

in a separate research report, of which a summary appears in Appendix D. 

 

4.1      Benchmarks in rural water supply 
As part of this work the following four benchmarks in rural water supply have been researched: 

 

i) capital cost per family served; 

ii) number of families served per tap; 

iii) length of piping per family served; and  

iv) cost of operation and maintenance. 

 

The first is of interest because it gives one an indication of how much money might still be required to 

meet the water supply backlog in South Africa, which was shown in Section 2.4 above to be 10.9 million 

people. The second is of interest because it gives an indication of the level of service that is being 

provided on our rural water projects. The third is of interest because it illustrates how differences in 

settlement patterns and also service levels affects design norms. The final benchmark is of interest 

because we need an idea of what it is presently costing authorities to run rural water schemes in order to 

budget to operate and maintain these supplies in the future. 

 

Data has been collected from 76 projects, of which 53 were in KwaZulu-Natal, 8 were in Limpopo 

Province and 15 were in the Eastern Cape. 

 

The results are written up in Section 5.3 of this report. 
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4.2      A draft set of Key Performance Indicators for rural water supply 
At the outset of this study the hypothesis being tested was that with a basic set of KPIs a Water Services 

Authority(or its field agent) would be able to gain a good indication of the health of any rural water 

scheme. Moreover, it was suggested that community level staff could be taught to record and chart these 

KPIs, so that they themselves would have a better understanding of the status of their water supply.  The 

set of indicators that was proposed is described below. 

 

4.2.1 Service performance indicators 

 

4.2.1.1 Number of supply points in working order 
  

Description:  A simple count of the number of functioning standpipes or household connections is a direct 

indication of Operation and Maintenance status. 

 

Indicator = Number of functioning supply points (communal and private) 

 

Notes: 

i)     Maximum on Y-Axis gives number of homes in the community. 

ii)     This indicator also points to the actual benefits that the water supply system provides because it is 

indirectly related to: (i) the % of the population using the system, and (ii) the per capita water 

consumption.  

iii)     “Functioning” means operational at least long enough every day for users to obtain their water  

requirements. 

 

4.2.1.2 Continuity of water supply 

 

Description:  A characteristic of many rural water supply systems is that the bulk supply is discontinuous, 

particularly in the case of stand-alone systems reliant on pumps. The cause of the failure may or may not 

be beyond the control of the Water Services Provider. 

 

Indicator   =  (Number of “tap days” working/Potential number of “tap days” in month) x 100 

  

Notes: 

See Section 6.1.2 for an explanation of how tap days are counted. A tap day can be counted if users 

received water for long enough to meet normal requirements. 

 

4.2.1.3 Water consumption 

 

Description:  The provision of an adequate quantity of potable water is crucial if anticipated health 

benefits are to be realized. Consumption is a function of tariff, reliability, distance to supply and 

availability of alternative sources of water. 
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Indicator  = Litres used  per day/Population served 

 

Note: Litres used per day is the summation of the metered use at all points of consumption, whether 

public or private. If there are no meters, then some reasonable allowance must be made for water 

losses. For a rural water supply scheme a default figure of 30% losses (measured as a % of bulk 

supplied) can be used, although in reality the losses are often found to be higher than this. 

 

4.2.1.4 Water quality 

 

Description:  A water quality monitoring programme can detect any changes in water quality, which may 

indicate an Operation and Maintenance problem. 

 

Indicator  = % of Daily Quality Determinants (Look, Taste, Smell and Disinfection Status) which are 

acceptable to the users) 

 

Notes:    

i. For most WSPs it is not practical or economical to perform even limited laboratory tests on the 

water quality from a rural water scheme more than once per month. 

ii. A system of community surveillance is therefore essential if more complete monitoring is to be 

achieved. Every day a water sample is taken in a glass sample bottle. This is evaluated against 

three qualitative criteria (acceptability of appearance, taste and odour), and one quasi-

quantitative criterion (is the chlorinator working?). If all four of these criteria are positive, then 

each of four blocks against that day’s date are coloured green.  If one or more is not acceptable, 

then those blocks are coloured red.  The samples are retained until the monthly review meeting, 

where they can be viewed by members of the committee/government officials etc. After the 

review meeting the water is discarded, the bottles are cleaned, and they are then re-used. 

iii. To test whether the chlorinator is working, a simple swimming pool test kit colour comparator test 

can be used, however the sample has to be taken from a point in the scheme where a chlorine 

residual can be expected. If there is a slight colour in the water then that colour can easily be 

confused with residual chlorine on the comparator colour scale. 

iv. Other test methods (e.g. colilert tubes and H2S strips) can be used as back up methods to 

enable the community to establish if there are any coliforms in their water supply. In cases where 

no chlorine is used in the disinfection process, sanitary surveys and occasional laboratory tests 

must be used to monitor bacterial quality. 

v. As this test requires that qualitative criteria are used, the standard of what is acceptable and 

what is not has to be determined on a site specific basis by the Water Service Authority. 
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4.2.1.5 Water losses 

 

Description: Water losses are a useful indicator of the overall integrity of a scheme, both in terms of 

infrastructure and management. 

 

Indicator = (Bulk water obtained/Total water sales) x 100 

 

Notes: 

i)       Often the reading of bulk meters and consumer meters do not exactly coincide, and thus the “loss” 

figures on a month by month basis can be misleading. A three-month moving average is more 

helpful. 

ii)       There are other ways of expressing water losses which are more meaningful. Two of these are 

litres lost per customer per day; and litres lost per kilometre of pipe per day. The use of these 

indicators enables comparison between schemes, whereas the overall % indicator described 

above is only useful when one is looking at trends on one scheme by itself. 

 

4.2.1.6 Response time for new connections 

 

Description:  The Water Service Provider needs to be responsive to the needs of consumers. The time it 

takes, from the time of application (and payment) to install a new connection will affect user satisfaction. 

 

Indicator  =  100% / Average number of months taken to install new (paid up) connection 

 

4.2.1.7   Stock control 
 

Description:  Effective stock control relies on: (i) whether regular stock-takes are carried out, and (ii) 

whether minimum stock levels of spare parts are maintained. Not having the required parts (especially 

critical items) in stock may seriously affect the Water Committee's ability to provide a reliable water 

supply.   

 

Indicator  =  (Number of necessary items in stock / total number necessary stock items) x 100 

 

Notes: 

In order for this criterion to be evaluated it is necessary for the Water Service Provider to have a list of 

the stock items considered necessary for the maintenance of the scheme. 

 

4.2.2 Financial indicators 

4.2.2.1  Unit cost of water 
 

Description: Knowledge of the real unit cost of water is essential to understanding the financial health of 

the scheme, and to the setting of appropriate tariffs.   
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Indicator  =  Total of all costs/kilolitres of water sold 

 

Notes:   

i) The unit cost of water should be compared with the tariff being charged for water. 

ii)           This indicator needs to be averaged over a period for meaningful analysis. It is suggested that a 

twelve month moving average is used.  

iii)          The operation and maintenance (O&M) costs included in this indicator are for those costs 

incurred by the Water Services Provider. It is recommended that the costs of any externally 

funded mentorship or management support services are excluded until the project is functioning 

smoothly (a twelve month period may be used as a default), and are thereafter included. 

iv)          Apart from the O&M costs, there are also capital costs, overhead costs and asset replacement 

costs. Some of these costs may not be for the WSP’s account. This indicator should include all 

costs for the WSP’s account, but no more. For a full discussion of how to analyse rural water 

tariffs, refer to the WRC report  

 

4.2.2.2  Profit/loss for period 

 

Description: The Profit/Loss indicator shows whether sales are exceeding expenditure. The Water 

Service Provider must receive more money than it pays out each month if it is to remain in business.  

The scheme is in a healthy position if this indicator is consistently greater than 0%. 

 

Indicator  =  100 x (Total sales for period - Total expenditure for period)/Total sales 

 

Notes: 

i. Accounts receivable (i.e. debtors) is part of sales. 

ii. A portion of arrears may have to be written off each year according to the probability of being 

paid. 

iii. Use a twelve-month moving average to smooth out monthly variations. 

iv. Equitable Share in come must be included if this is part of the financing scheme 

 

4.2.2.3 Cash balance 

 

Description: Depending on the amount of cash tied up in arrears, a Water Services Provider might be 

running into a cash flow problem. This indicator will indicate positive or negative trends. 

 

Indicator = Closing balance at end of previous month - Payments in current month + Receipts in current 

month 

This indicator would only be important at scheme level if the WSP exists solely to serve that project (eg a 

village water committee) . 
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4.2.2.4 Late payments 

 

Description:   A Water Services Provider needs to be aware of trends in its debtors book. If the ratio of 

accounts receivable (arrears) versus sales is steadily growing, it means that consumers are getting 

further and further behind in their accounts. 

 

Indicator  =  100 x (Total of arrears for period)/(Total of sales for period) 

 

Notes:  

i. Use a twelve-month moving average to smooth out monthly variations. 

ii. This indicator will clearly not be relevant in an area where there is no billing for water used. 

 

4.2.3 Other indicators 

 

4.2.3.1  Financial accountability 

 

Description:  Good management is not possible without financial accountability. The most basic 

requirement is that all income and expenditure is recorded.  From these records, income and expenditure 

statements can be drawn up and the financial health of a system can be assessed. 

 

Recommended ratings for this indicator are as follows: 

 
O% if the Water Services Provider either cannot or will not disclose details of their expenditure 
 
33% if the Water Services Provider is happy to open its records, but they are incomplete and/or 
inaccurate and/or disorganized 
 
67% if the Water Services Provider is keeping complete and accurate cash books for both their Petty 
Cash and their Current Account. 
 
100% if the Water Services Provider is able to produce an income and expenditure statement from their 
cash books (including accounts payable and accounts receivable) as well as a balance sheet. 
 

 

4.2.3.2 Accountability “up” to Water Services Authority 

Description:  Section 22 of the Water Services Act makes it illegal for a Water Services Provider (WSP) 

to operate without the written permission of the Water Services Authority (WSA). The Water Services 

Authority is entitled to obtain information from the WSP regarding the provision of water services to 

people living in the area of supply. Regular reporting by the WSP to the Water Service Authority is 

therefore essential.  
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Indicator  =  (Number of reports submitted / Number required to be submitted) x 100 

 

Notes: 

i) It is unlikely that any reports will be submitted by the WSP unless they are requested by the Water 

Services Authority. The Water Services Authority will need to take an active and informed interest 

in the affairs of the Water Services Provider if it is to get useful reports from them. 

ii) It is essential that the Water Services Authority give clear instructions to the Water Services 

Provider as to what is required to be included in the reports, and that the reporting requirements 

are both reasonable and achievable. 

iii) This indicator could be made more sophisticated by adding a “Quality of Reporting” rating.  If reports 

are complete and accurate, that should earn a 100% rating.  Less complete or accurate reports 

should earn a lower rating. 

 

4.2.3.3 Accountability “down” to the community 

 

Description:  The Water Services Provider as Water Services Provider has an obligation to provide 

adequate water services to the people it serves. Regularly convened community meetings, to which 

representatives of the Water Services Authority are invited, are considered essential to ensure that 

problems (and compliments!) are heard. 

 

Indicator  =  (Number of meetings held / Number required to be held) x 100 

 

Notes:   

i. It is essential that the Water Services Authority give clear instructions to the Water Services Provider 

as to what are the minimum reporting requirements for community meetings. 

ii. The most basic requirement for reporting to community meetings is to tell people how funds have 

been managed. 

iii.  As with indicator C2, this indicator could be made more sophisticated by adding a “Quality of 

Reporting” rating. If reports are complete and accurate, that should earn a 100% rating.  Less 

complete or accurate reports should earn a lower rating. 
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4.3 Reporting systems to capture benchmarks and KPIs 
4.3.1 Data collection in the field 

4.3.1.1 Water quality 

   

In the case of water quality, the team developed a record sheet with four blocks to fill in for each calendar 

day. The water committee takes a sample for that day, which is stored in a glass bottle which is marked 

with that day’s date. The first three blocks on the sheet are for the simple look, taste and smell criteria.  

Does the water look good? Does the water taste good? Does the water smell good? The fourth is for 

disinfection status.   

 

How can one practically test for disinfection status in the field? The first method investigated is known as 

the colilert test. A small amount of agar is placed in a 5 ml test tube, and this is filled with a sample of the 

water that is to be tested. The sample is then incubated using body heat for 24 hours, after which time it 

is inspected.  A clear yellow colour means there are no faecal coliforms in the water, while a black colour 

means there are faecal coliforms. The test is crude, not being able to distinguish between a water which 

has, say, less than 10 e-coli per 100 ml, and one which has, say, 1000. The main problem with the test, 

however, is the methodology. A dedicated researcher might be prepared to sleep with test tubes 

strapped to his body, but the average village water operator or administrator cannot be expected to do 

such a test routinely. It was therefore concluded that the colilert test is not very practical or useful in the 

field.  Equally crude, but much simpler and more practical is the H2S strip test, which is available from the 

CSIR. With this test a strip of paper impregnated with H2S is placed in a 100 ml plastic bottle containing 

the water sample. Without incubation the sample turns black if the water is contaminated, and stays clear 

if it is not. However, even the H2S test is not the final solution. It is relatively cheap (R20/test), but even at 

that price it is too expensive for frequent use by a community-based Water Service Provider. Cairncross 

has indicated that the most effective method for community level surveillance of water quality is to test for 

residual chlorine (Cairncross, 2002). If the water is not being disinfected, there is no point in testing for 

coliforms, because there will definitely be coliforms. If the water is being disinfected, the presence of 

coliforms is unlikely. A simple swimming pool type test kit is all that is required for residual chlorine 

testing in the field. If there is no chlorination (or other form of disinfection) taking place, then a routine 

inspection of the source for signs of contamination is recommended. If the source is a protected spring or 

a protected borehole, and there has been no deterioration in the protection of that source, then the water 

quality is very probably still good. An example of a sheet used to collect quality data is shown in 

Appendix A. 

 

4.3.1.2 Reliability 

  

Reliability is not a simple indicator to assess, and yet in terms of customer satisfaction, there is probably 

nothing more important.  But how is reliability assessed? For example, if the pump is off for two days, but  

the reservoir is large enough so that there is still water at all the taps for the duration of the pump 

problem, then there is no impact on reliability. If the pump is off for two days but the reservoir is too small 

and all the taps are without water on day two, then the pump problem is felt by the consumers. If a pipe 

breaks, and only 5% of the taps are affected for a week while the repairs are being done, that is an issue 
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for the customers affected, but most customers are still happy with the service. If another pipe breaks 

(say the rising main), and all the taps are without water for the week, then that is a much more serious 

problem. 

 

To enable the reliability indicator to be measured intelligently therefore, the team has developed another 

sheet which is filled in on a daily basis, with one block to indicate the number of taps in the scheme on 

that day, and another to indicate the number of taps which were actually working on that day. At the end 

of the month a percentage score can be worked out to indicate how reliable and effective the scheme 

has been in that period. The percentage is calculated by summing the actual “working tapdays” and 

dividing by the potential total number of working tapdays. 

  

For example, say a scheme has 40 taps, and for 20 days in the month in question, all of them worked.  

For the other ten days in the month, only 25 of the taps worked, because there was a problem with the 

bulk pipeline feeding one area with fifteen taps and the supply had to be switched off there while it was 

being fixed.  In this case: 

 

Working tap days  = 20 days x 40 taps + 10 days x 25 taps  =  1050 

Potential working tap days  = 30 days x 40 taps   = 1200 

 

Therefore the reliability index for this scheme for the month is  1050 / 1200 

         = 87.5% 

 

An example of a sheet used to collect reliability data is shown in Appendix A. 

 

A WSP might find that their field staff prefer to report on the number of taps not working rather than the 

number working. However, it would not be difficult to convert this statistic to a reliability indicator as 

calculated above, provided one does know the number of taps that should be working. 

 

An example of reliability monitored over a period of 27 months at the Nhlungwane water scheme is 

shown in Figure 2 below.    
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Figure 2:  Example of reliability indicator expressed as tap working days as a percentage of the 

maximum that would be achievable. This data was collected at the Nhlungwane scheme from August 

2001 until November 2003. During 2002 and 2003 the scheme experienced problems with two of its 

storage reservoirs, which affected reliability. 

 

4.3.1.3     Source Vulnerability 

  

In many cases the water scheme is reliant on a dam, a spring or a borehole, which must be monitored to 

ensure that it is not over exploited. If this is so, then a crucial indicator is the water level in the dam or 

borehole, or the flow in the spring.     
 

A good example of the monitoring of such an indicator has been provided by the CSIR’s groundwater 

programme, who have assisted with the monitoring of a borehole in the Northern Cape. The record of the 

water table fluctuation over several years, plotted in conjunction with the volume of water abstracted from 

the borehole, shows clearly the effect of the over-exploitation of this particular source.   
 
Monitoring of boreholes is not that simple to do, although a little planning ahead at the design stage 

certainly helps. The borehole must be constructed with a piezometer tube strapped to the column, and 

this tube must be easily accessible at the head of the borehole. The internal diameter of the tube must be 

at least 25 mm in diameter in order to allow the piezometer (commonly known as a dipper) to be lowered 

down the borehole to measure the water depth.  Electrical conduiting, uPVC pipe, LDPe and HDPe pipe 

are all suitable for piezometer tubes. The tube should extend down the borehole to just above the pump. 
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If there is no easily accessible duct through which a dipper can be lowered, it is not possible to measure 

the level in a borehole without removing the pump head, which is not a simple operation. If there is no 

conduiting provided right down to the pump level, the chances of the dipper probe being lost in the 

borehole are good.   

Figure 3: Example of effective borehole monitoring and reporting using a graphic method (Kharkams 

Tweerivier Borehole Water Level shown with abstraction rates, Ravenscroft, CSIR, 2003). This figure is 

an output from the AquiMon software for groundwater management, which can be obtained free of 

charge from the Directorate: Information Programmes of the Department of Water Affairs and Forestry, 

Pretoria (Tel. 012 336 7500). 
 

Assuming that access has been provided for a dipper, the next question is when to measure.  The water 

level in a borehole drops when the pump is running, and “recovers” when the pump is not running.  

Whether or not the level recovers fully will depend on whether the well is being exploited at a sustainable 

rate, or not. If the borehole is being exploited within its sustainable yield, but only just, it may take several 

hours after the pump has been switched off before the water table recovers completely. If it is a very 

strongly yielding well that is being exploited at only a small fraction of its sustainable yield, then it will 

typically recover fully in less than an hour.   

 

Therefore the water level one finds when checking a borehole will depend on whether the pump is on or 

off, and if off, then it will depend on whether it has been off for a few minutes or a few hours. If the 

borehole pump is controlled by a system which regulates pumping according to the state of the main 

reservoir (via a signal cable, or a pressure switch, or telemetry), then the pump will not be on at exactly 

the same times every day.    

 

There are two possible ways to deal with the uncertainty in borehole water table monitoring. The one is 

to require the person doing the measuring to record simply whether the pump was on or off at the time of 

the measurement. As one will not know if the pump has been on or off for minutes or hours, one will 

expect to see a fairly wide spread in the data. With enough data one will be able to detect trends in the 

upper and lower limits of the readings, i.e. a data envelope should become apparent. If the upper and  
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lower limits of the envelope are level or stable, then it means that the borehole is being exploited 

sustainably. If, however, the upper and lower limits are dropping, then it means that the borehole is being 

exploited unsustainably and the pumping hours will need to be reduced. 

 

The second option, and one which is preferable if one can afford it, is to have a remote monitoring 

system installed. Instrumentation is put in measuring whatever one is interested in (e.g. water level in the 

well and the flow through the water meter), and these readings are transmitted either via the cell phone 

network or via satellite to a receiver which is operated by the company which did the installation. With 

this equipment one can monitor the well from any internet connected computer anywhere.  One can then 

not only see the detailed trend in the water level fluctuations, but one can see whether the pumps are 

running the expected number of hours per day. If they are not, for example if they are running 24 hours 

per day, then one knows that something has gone wrong with the pump control system (e.g. a burst 

rising main, a broken control valve at the reservoir, a broken signal cable, or faulty electronics in the 

pump control panel). 

 

Umgeni Water has used a remote monitoring system to good effect on a critical borehole on the 

Maqumbi Water Supply Scheme. Figure 4 below shows how the level in this hole fluctuates over time, 

and from the data one can also deduce that at times the operator in the field has overridden the pump 

control system and caused the pump to run for several days. During this particular period one can see 

that recovery times are longer after long periods of pumping than they are after short periods of pumping, 

and one can also see that there is a steady downward trend in both the dynamic water level and the 

static water level. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Example of monitoring of borehole using remote sensing equipment (Maqumbi Borehole, 
Graham Metcalf, Umgeni Water, 2003) 
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Note that in international reference works it is recommended that groundwater level monitoring is done 

using separate monitoring wells (i.e. not the wells in which the pumps are installed). In the context of 

rural water supply in South Africa, however, one very seldom if ever has the luxury of being able to afford 

to construct boreholes purely for monitoring purposes. A further difficulty in South Africa is that most 

boreholes are not located in primary aquifers, and therefore there would not necessarily be a direct link 

between the monitoring borehole and the production borehole. 

 

4.3.1.4 Customer Satisfaction  
   

A Key Performance Indicator which is often used in business is Customer Satisfaction. How can one 

measure this in the rural water supply context?  Three methods can be used: 

 

The percentage of customers who pay their bills is one proxy for customer satisfaction. If a customer 

feels he has not received the expected service, then he may choose to ignore or dispute the account.  

This is sometimes seen when water supply to an area is erratic or intermittent. However, in the rural 

water supply context in South Africa this indicator is no longer of much practical use as most people are 

no longer required to pay anything for their water supply. In fact, in many parts of the country, even 

before the introduction of the Free Basic Water policy, people received water whether they paid or not, 

and therefore the levels of payment were often very poor. 

 

The second is to keep a log of customer complaints. The large Water Services Providers (e.g. Durban, 

Johannesburg) maintain 24 hour call centres with toll free numbers to ensure that customers can report 

problems as easily and quickly as possible. In rural water supply systems, however, the closest 

equivalent that can be offered is a complaint or fault log book. This would be kept at the water office (if 

there is one), or at the home of the water committee chairman (if there is one), or at the home of the local 

councillor (if he/she is mandated to deal with water, but depending on political relations between the 

District and Local Municipalities, this may not be the case). The KPI would reflect the number of 

complaints received per month, and should also include a measure of how long it takes, on average, to 

address a complaint. 

 

The third method would be to undertake a customer survey. To ensure objectivity, this should ideally be 

done by someone other than those directly responsible for operating the water system. However, it is not 

likely that Water Services Providers will be able to afford to carry out customer satisfaction surveys very 

often. A crude proxy for such a survey, and one well understood in rural areas, is to hold a mass public 

meeting. Just how well this is attended, however, will depend on local politics and the effectiveness of 

the communication methods used to arrange the meeting. 

 

4.3.1.5 Other data 

Most other data can be summed up in a one or two page field report, similar to the one used by the 

ANDM support programme (see Appendix J). In the case of this work, the data capture was done on a 

one page report, which is shown in Appendix A. 
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4.3.2 Processing of data 

 

4.3.2.1 The importance of time-based graphical information 

 

When one is confronted by a page of numbers, in small print, the tendency is for one’s mind to switch off.  

Unless one knows exactly what to look for, the eyes lose focus and see nothing in particular. However, 

when data is shown graphically, the eye can take in a whole sequence, with hundreds of data points, at a 

glance. For example, Figure 5 below shows the trend in Unaccounted for Water at Emayelisweni, 

measured as a percentage of the bulk water purchased. The graph shows over three years of 

information.    
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Figure 5: Three year trend in Unaccounted-for Water at Emayelisweni 

 

During 2000 and much of 2001 the level of Unaccounted for water was very high, being between 50% 

and 80% of the total water supplied. In the second half of 2001 an intensive training and education 

programme was launched to motivate and enable the community water services provider to detect and 

address leaks in their system. This programme worked well, and by 2002/2003 the losses had reduced 

to between 15 and 35% of total water purchased. This programme has been described in a separate 

report, also to be published by the WRC, entitled The Development of a Successful Unaccounted-for 

Water Management Programme in the Rural Water Supply Context  by Janet Ross-Jordan. 

  

Thus the conversion of data into images enables the reader to absorb, at a glance, the range and the 

trend in a particular set of data.  This is far more effective than a table of numbers. 
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4.3.3 KPI charting at community level 
 

From the discussion in the section above it should be clear that data should be converted into images 

wherever possible. How can this be achieved at the level of community level staff, who seldom have the 

luxury of computers and printers with which to process data, assuming they had the skills to use them? 

 

For the purposes of this project a standard charting sheet was developed. This sheet has twelve 

columns, to enable data to be recorded for each of the twelve months in a year. It has 20 rows, with no 

scale marked on the Y-Axis. The scale is worked out with the person responsible for charting in the field.  

For example, one might need to show the number of taps in the scheme, and for this one might need a 

scale of 0 to 50.  On another sheet one might want to show income, and for this one might need a scale 

of 0 to 1000. On another sheet one might want to show supply reliability, and for this the scale would 

read from 0 to 100%.    

 

Each chart can be given aids to interpretation, such as a red line to show that the boundary of an 

undesirable region, and a green line to show the boundary of a healthy region. This could be used for 

example if one was plotting costs per kilolitre of water supplied versus the tariff being charged or the 

subsidy being received. 

 

The community clerk then uses wax crayons or koki pens to fill in the data month by month. The graph is 

displayed on a notice board in the water office, where it can be seen by all. If a number of the most 

important graphs are on the wall, the history and status of the water project can be taken in at a glance. 

 

4.3.4 A spreadsheet based reporting system 

 

During the year 2000 a fairly comprehensive Operations Reporting System was developed by David 

Stephen of Umgeni Water, in conjunction with DWAF and others working with Umgeni Water on the 

operation of RDP water schemes. An example of this has been reproduced in Appendix B. 

 

That system has now been expanded and integrated with graphic KPIs. If a single A4 page data sheet 

can be completed at each month’s water project WSA/WSP meeting, then this information (financial and 

technical) can be used to generate a full set of KPI graphs on computer. These can then be e-mailed by 

the person/agency responsible for supporting the scheme to any others interested in knowing how the 

scheme is functioning (e.g. the WSA manager). An example of what this graphical output might look like 

is shown in Appendix B, along with other aspects of that system. This reporting system was adopted by 

AquAmanzi (the KwaZulu-Natal BOTT contractor) to report on the operational status of its completed 

schemes during the period 2001 to 2003. 
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5.    FINDINGS 
5.1   Field Experience with Key Performance Indicators 
 

The KPI system described in Section 4.2 above was introduced and tested on four community operated 

water supply schemes in KwaZulu-Natal. These were Nhlungwane, Esidumbini, Montebello and 

Emayelisweni. In each case the particular selection of KPIs which were recorded depended on the 

scheme administrator’s aptitude and interests, as well as the particulars of that scheme, so there is some 

variability from scheme to scheme. 

 
5.1.1    Nhlungwane 
The Nhlungwane Water Scheme is located in the Msinga Local Municipality, which falls within the 

uMzinyathi District Municipality, KwaZulu-Natal. The project was implemented in 1997 by the Mvula 

Trust. Since its inception, the scheme has been managed by the local community. The scheme was built 

with a grant of R300 000 from the Department of Water Affairs and R24 000 contributed by members of 

the community. Water for the scheme is pumped from a borehole equipped with a submersible pump 

powered by a diesel generator. There are two separate rising mains, each filling two 30Kl reservoirs. The 

reticulation system supplies 40 standpipes serving 220 homes (approximately 1 500 people). 

 

During the study period the scheme administrator kept charts showing the following indicators: 

 

1. Number of families subscribing to the scheme 

2. Scheme income 

3. Scheme expenditure 

4. Income – Expenditure (derived from 2 and 3) 

5. Arrears Payments (amount of money owed in late payments) 

6. Litres of diesel used per month 

7. Cost of running the scheme in rands per family per month 

8. Reliability of Supply 

 

The quality of the supply was always good, and thus there was no interest in keeping track of this 

indicator. Summaries of some of the above data are included in Appendix L. The number of families 

subscribing to the scheme remained in the range of 208 to 220 over the period January 2000 to October 

2003.  The scheme’s income was initially adequate, but as the price of diesel increased it eventually 

became insufficient. In July 1999 the community decided to increase the subscription rate from a flat 

R5/family/month to R7/family/month. From this point on the scheme has in general operated with a 

surplus, although that surplus has diminished with increasing energy costs. The litres of diesel used per 

month was initially constant at 140 litres per month, but increased to 175 litres per month during the 

period when problems were experienced with the leaking reservoirs. The cost of running the scheme was 

initially below R5/family per month, but has slowly increased to over R6/family per month. The reliability 

of the supply (see Figure 2 above) has been negatively affected during the period due to problems with  
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two of the bulk reservoirs. In spite of the relatively poor reliability during 2003, income has held up 

remarkably well. 

 

The indicators proved to be a useful management tool. The committee found that they now had a better 

idea of what was happening on their scheme, and could see that they would before long have to discuss 

the need to increase the tariff from R7 per family to R8. One limitation in the case of Nhlungwane is that 

the scheme had no water office. This meant that all financial and management information had to be kept 

in files at the administrator’s house. This meant that the information was not readily accessible, which 

detracts from the value of keeping indicators. 

 

The scheme was visited by the District Municipality in 2003 with news that they would soon be taking 

over the scheme and introducing Free Basic Water, but by April 2005 this change had not yet taken 

effect.   

 

5.1.2 Esidumbini 
The Esidumbini Water Scheme is located in the Ndwedwe Local Municipality, which falls within the 

Ilembe District Municipality, KwaZulu-Natal. The project was implemented from 1995 to 1997 by the Port 

Natal-Ebhodwe Joint Services Board and its successor the Ilembe Regional Council. In 2002 and 2003 

the scheme was extended and upgraded by AquAmanzi. The scheme was managed by the local 

community from 1997 until 2003, at which time it was taken over by the Ilembe District Municipality. The 

scheme was built with a grant of R4 400 000 and served 1 200 homes originally. Since its extension it  

serves 1 600 homes.  Water for the scheme is extracted from an earth dam, treated using a slow sand 

filter, and then pumped, stored and reticulated through over 90 km of piping.  The original project area is 

served via yard connections. The area to which the project was extended is served via public standpipes. 

The scheme has four (later increased to five) pumpstations, and as a result the cost of Eskom provision 

was an important indicator.   

 

During the study period the scheme administrator kept charts showing the following indicators: 

 

1. Cost of Eskom provision 

2. Staff Wages 

3. Total income (in receipts, rather than sales) 

4. Number of Families Paying for Water 

5. Expenditure 

6. Month End Bank Balance - current 

7.          Month End Bank Balance - fixed call account  

8. Money owed on account for pipe and fittings 

9. Number of Connections 
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Summaries of some of the above data are included in Appendix L. The Eskom bills varied widely from 

month to month (from R2 000 to R8 000), which confused the committee greatly. It was found that the 

cause of this was a) that sometimes the committee’s previous payment had been made after the 

deadline, which meant that the new account included the previous month’s costs as well, and b) Eskom 

did not read the meters every month, but used estimates for two out of every three months. When the 

meters were read, an adjustment up or down was usually required.   

 

The staff wages indicator was interesting, because this was adopted on the committee’s own initiative 

without any prompting from the research team. This scheme had a relatively high monthly wage bill for a 

purely community managed project (averaging R6000 per month in the first six months of 2003). For this 

reason the administrator and the committee decided that staff wages would be a good indicator to keep 

tabs on.   

 

Expenditure proved to be rather variable, from as little as R6 000 per month to almost R17 000 per 

month, but averaging around R10 000 per month. The reason for the variability was that in some months 

Eskom was not paid, and in others they were paid for two months at once.   

 

Income proved to be as variable as expenditure, over much the same range. Most subscribers preferred 

to pay every few months rather than monthly, which would partly account for the variability. The other 

factor is that some of the income was deposits or payments for tap connections, rather than payments for 

water.   

 

The number of yard connections on the scheme increased steadily at approximately 8 per month 

throughout the study period, from just under 600 in January 2001 to just under 800 in December 2002.  It 

was particularly gratifying to witness this indicator being used.  Prior to the introduction of the indicators, 

the scheme administrator struggled to answer the simple question, “How many taps are there on the 

scheme?”. She would first spend fifteen minutes toiling over three or four different record books, and 

would then provide a tentative answer, which was sometimes wrong. Once the monthly updating and 

recording of the indicators had begun, she could answer the question easily at each monthly 

management meeting. 

 

The indicators showing the scheme’s bank balance were split into two – one for the current account and 

one for the call account. These indicators show that the project was losing money during the latter part of 

2001, but from the beginning of 2002 its finances improved steadily. The reason for the improvement 

was that the management of the scheme, including the billing of customers and the collection of funds, 

improved during the latter period. 

 

The Ilembe District Municipality was very positive about the state of the committee’s administration when 

they took over the scheme in July 2003. The presence of the graphic KPIs, posted on notice boards in 

the water office, made a very positive positive impression in this regard. 
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5.1.3 Montebello 

The Montebello Water Scheme is located in the Ndwedwe Local Municipality, which falls within the 

Ilembe District Municipality, KwaZulu-Natal. The project was implemented in 1996 and 1997 by the 

Ilembe Regional Council. The scheme was managed by the local community from 1997 until it was taken 

over by the Ilembe District Municipality in July 2003. The scheme was built with a grant of R1 500 000 

and serves 2 500 people. Water for the scheme is extracted from a stream where it undergoes basic 

filtration, it is then chlorinated, pumped, stored and reticulated through over 24 km of piping. The 

community is served via yard connections.   

 

During the study period the scheme administrator kept charts showing the following indicators: 

 

1. Eskom cost 

2. Receipts 

3. Expenditure 

4. Bulk Water Pumped 

5. Water Sold 

6. Month End Bank Balance  

7. Month End Petty Cash Balance 

8. Water Quality 

9. Number of Connections 

10. Losses (UAW) 

 

Summaries of some of the above data are included in Appendix L.   

 

The Eskom cost during the monitoring period was typically R1500/month. Income varied between R2000 

and R5000 per month, and expenditure varied between R2200 and R3000 per month. Between 2000 

and 3000 kl of water were pumped every month, and of this approximately 40% was sold – the balance 

was unaccounted for. A water loss management programme was undertaken in the latter half of 2001, 

and this brought losses down from an average of 75% before the programme to below 50% after the 

programme. The water quality acceptability ranged from 50% to 100%, with an average of 91%. The 

number of working yard connections in January 2001 was reported to be 160, and by April 2003 this had 

increased to 170. 

 

As with Esidumbini, the Montebelllo scheme had a water office where the graphical KPI data was 

displayed on the wall for easy review. Unlike the other schemes included in this study, the Montebello 

scheme sold water to a neighbouring scheme (Emayelisweni).   
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5.1.4 Emayelisweni 
The Emayelisweni Water Scheme is located in the Ndwedwe Local Municipality, which falls within the 

Ilembe District Municipality, KwaZulu-Natal. The project was implemented in 1997 and 1998 by Umgeni  

Water on behalf of the Ilembe Regional Council. The scheme was managed by the local community from 

1998 until it was taken over by the Ilembe District Municipality in July 2003. The scheme was built with a 

grant of R500 000 and serves 700 people. Water for the scheme is supplied from the adjoining 

Montebello scheme. The community is served via yard connections.   

 

During the study period the scheme administrator kept charts showing the following indicators: 

 

1. Receipts 

2. Expenditure 

3. Bulk Water Purchased 

4. Water Sold 

5. Month End Bank Balance  

6. Month End Petty Cash Balance 

7. Debt on Bulk Water Account 

8. Payment Arrears 

9. Water Quality 

10. Number of Connections 

11. Losses (UAW) 

12. Water Reliability 

 

Summaries of some of the above data are included in Appendix L. At Emayelisweni an interesting 

phenomenon was the effect on the scheme’s income of the annual Shembe pilgrimage, held in January 

every year. Whereas the typical monthly income amounted to between R500 and R900, in January the 

scheme was able to earn as much as R8000 selling water to the Shembe pilgrims. This sustained 

seasonal bonus would sustain the scheme through the rest of the year.   

 

This scheme bought its water at R2.00/kl from the neighbouring Montebello scheme, and therefore any 

wastage was very expensive for them. Due to various minor problems going undetected and/or 

unattended to, the level of water loss in the scheme between January 2000 and April 2001 was ranging 

from 50% to 75%, which was crippling the scheme financially. After a concerted training and education 

program to reduce water losses, however, there was a steady and sustained improvement. By the 

second half of 2002 the losses were being managed at between 20% and 30% (Figure 5, which appears 

in Section 4.3.2.1, refers). 

 

The experience with Unaccounted for Water (UAW) at Montebello and Emayelisweni has been written up 

into a stand alone report which will be published as a byproduct of this research. It may be of value to 

others trying to relate urban first world UAW software and hardware to rural water supply.  A summary of 

this report appears in Appendix D. 
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5.2 Discussion – community level charting of KPIs 
 

It was found that the more basic indicators, such as income, expenditure, cost of energy (Eskom or 

diesel) and number of taps, were easily taken up and recorded at community level. However, more 

complex indicators (e.g. quality, reliability and cost of sales) are understood only with repeated training.  

In this regard turnover of project staff is a problem. At each of the three Ilembe District Municipality 

projects where trials took place, the administrator changed at least once during the project period (and in 

one case twice in one year). In the four projects studied, during the period of this research, two of the 

administrators died from Aids. Both of them were intelligent young women in their twenties. 

 

The “Accountability” indicators are not of interest to community level staff - these indicators can only be 

evaluated by staff external to the communities or projects under review (i.e. the WSA staff or their 

appointed agent). No attempt was made to keep these indicators.   

 

On the whole the keeping and charting of indicators at community level was found to be achievable, and 

useful from a management perspective. With a longer term involvement in these projects, and with a 

mandate to train the administrators and to manage the schemes, it should be possible to gradually 

increase the scope and the complexity of the KPI system. 

 

5.3 Benchmarks in Rural Water Supply 
 

Since 1994 the South African government has made the eradication of the backlog in rural water supply 

one of its priorities. For the last five years the annual budget for the community water and sanitation 

programme has been in the region of a billion rands per year, and the number of people served is 

reported by DWAF to be in the region of a million per year. In order to gain an understanding of the 

characteristics of these projects one can compile a set of basic statistics, and then see where they differ, 

and where they are similar. With enough data one can also draw conclusions regarding variations 

between provinces. The data on which this section is based can be found in Appendix C. 

 

5.3.1 Capital cost per family served 

 

Figure 6 shows the capital cost, per family served, of 86 water schemes of which 53 were in KwaZulu-

Natal, 8 were in Limpopo province and 15 were in the Eastern Cape. These three provinces jointly 

account for the majority of rural people in South Africa, and in particular for the majority who are still 

without water. 

   

Note that capital cost excludes the funds spent on operation, maintenance and mentorship after project 

completion. In some cases, where municipal capacity and willingness to take on projects has been 

limited, such support has gone on many years, and has cost a very significant amount of money. The 

number of families served should strictly only be those people who are within 500 m of a tap. If people 

live much further than that from the taps, they have not really been served, and certainly not at the RDP  
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standard of 200 metres. However, without detailed investigation, it is not possible to question the figures 

which are given on survey returns. 

 

Figure 6:  Variation in capital cost 

per (rural) family served across 

three provinces (2004 rands).  

[The box shows the middle 50% 

of the data for each province.  

The full set of data can be viewed 

in Appendix C.].  

 

 

 

 

 

 

 

 

KwaZulu-Natal (with a median of R10 000 per family) has the most expensive water supply, principally 

due to its rugged terrain and to the dispersed settlement patterns of its rural people. The Eastern Cape 

and Limpopo province both have denser settlements, but the Eastern Cape people (at R5 500 per family) 

are less expensive to serve, probably because that province is better endowed with water resources, in 

particular in the form of high lying natural springs and streams. 

 

Using the benchmarks in Figure 6 it is possible to make some broad estimates of the cost to eradicate 

South Africa’s rural water supply backlog. Using a median supply cost of R8 000 per family (2004 rands), 

a backlog of 4.4 million people (DWAF, August 2004), an average rural family size of six, and escalating 

by 30% to allow for the time for completion, the capital cost will be approximately R7 billion. If, however, 

one uses the backlog figure of 11 million derived from DWAF’s Free Basic Water website, and 

consequently allows for an escalation figure of 60% (because of the longer time for completion) then the 

capital cost will be in the order of R24 billion rands. In a reply to a question in parliament on the 17 

August 2004 the minister in fact estimated that at the present rate of expenditure (R2.3 billion per 

annum), it would take seven years to clear the backlog in water supply, at current prices. Allowing for 

some escalation in prices, a figure of R20 billion seems about right to clear the water backlog. 

 

5.3.2 Capital cost per public standpipe 

Apart from capital cost it is instructive to look at the benchmark of capital cost per public standpipe 

provided. Although a public tapstand might itself only cost, say, R3 000 to construct, it works because of 

the whole system of infrastructure (water abstraction, purification, pumpstations, storage, bulk and 

secondary reticulation) which lies upstream. By dividing scheme cost by the number of public standpipes 

one arrives at a cost per public standpipe. The results are shown in Figure 7 below.   
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Figure 7: Capital cost per public standpipe 

 
As be seen the cost of providing a public standpipe, when one takes the full scheme cost into context, is 

typically between R75 000 and R185 000, depending on which province one is in, with KwaZulu-Natal 

again being the most expensive. When one considers the typical cost of providing a handpump (R30 000 

to R50 000, taking full programme costs into account), it is apparent that there is a high premium being 

paid for the higher level of service. This premium is offset if the piped scheme is later converted to yard 

connections, if this can be done without having to spend a large amount of money on upgrading.  

 
5.3.3 Number of families served per tap 

In some schemes, particularly when they are still in a relatively early stage of development, one might 

find it claimed that, say, 5000 families are served with 50 public standpipes. If that were so, then 100 

families would be drawing water from each tap on a daily basis. But if one works out how long it will take 
to fill eight 25 litre containers (the Free Basic Water allowance), it cannot be done in under 20 minutes.  

That means that, in a ten hour day, no more than 30 families can be served from a tap at the FBW 

allowance. If people use half the FBW allowance, which is actually more typical when public standpipes 
are involved, then a maximum of 60 homes could be served by a public standpipe in a day. Figure 8 

shows the number of families served per public standpipe on a number of rural water schemes in South 

Africa.    
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Figure 8: Numbers of families served per public standpipe in a number of rural water schemes in 

KwaZulu-Natal, Limpopo and the Eastern Cape. 

 
The KZN median is just under seven, which is to be expected given the dispersed settlement patterns of 

the province. In the Eastern Cape a tap typically serves 11 to 12 families. Interestingly, in the schemes 

surveyed in the Limpopo province the numbers of families served per tap are very similar to those in 

KZN.  Given the differences in settlement patterns, this implies that walking distances to taps in Limpopo 

are typically less than in KZN.    
 
5.3.4 Length of piping per family served 

Length of piping provided per family served is partly a function of settlement pattern (from very dense to 

highly dispersed). However, if this benchmark is compared between several schemes with the same 

settlement patterns, then it is more a measure of level of service. Figure 9 shows the variation in length 

of piping per family in a number of rural schemes in South Africa (in this case the 5 percentile and 95. 

percentile points have been included in the figure). While the median length of piping required per family 

is in the region of 40 metres for all three provinces surveyed, it is notable that the variation between 

schemes is significantly greater in KZN than it is in the other two provinces. This is a reflection of level of 

service. The KZN sample includes seven projects which are served predominantly with yard connections, 

and there is a wider variation in the number of families served per public standpipe than is found with the 

other two provinces. In the case of KZN it is possible that faulty data has generated the returns on some  
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schemes showing less than 20 and even 10 metres of piping per family, as this would scarcely be 

possible. 
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Figure 9: Numbers of families served per public standpipe in a number of rural water schemes in 

KwaZulu-Natal, Limpopo and the Eastern Cape. 

 

5.3.5 Cost of operation and maintenance 
Perhaps no benchmark is more important than the cost of operation and maintenance, for it is this cost 

that determines whether municipalities can afford to sustain rural water supplies once they have been 

provided.   

 

In a WRC report titled “Free Basic Water Implementation in Rural areas” by Balfour et al (2005), nine 

case studies from the Eastern Cape and Kwa-Zulu Natal showed that this cost can be expected to be in 

the range from R3.00 to R6.00, and that there is a broad downward trend in operation and maintenance 

cost per capita in relation to scale of operation (see Figure 10).  
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Figure 10: Trend between operation and maintenance cost per capita and population served (from 
Balfour et al, WRC 2005). [The Ngqushwa current costs fit the trend but the service provided is 
apparently poor and needs significant improvement before it can be compared with the other costings. 
The Ngqushwa estimate is the cost believed to be required to provide services at an acceptable level]. 

 

The Nhlungwane case study is interesting in that it is the only one included above in which the 

community was operating its own infrastructure without outside help. At R1/person served/month this is 

by far the cheapest of the cases reviewed. While truly successful community management of water 

schemes is not very common, this example does illustrate the economies that can be achieved. 

 

It should be noted that none of the above case studies included provision for asset replacement in their 

costings. Asset replacement is, however, a critical item when one plans to keep a scheme in operation 

for more than ten years. The items that need replacing after approximately ten years include the pumps, 

motors, engines, switchgear, valves and meters. Items such as pipelines and reservoirs can remain 

useful for much longer, provided they are not undersized, that the population remains stable and 

provided they are made of durable materials. A good budget figure for asset replacement (in the absence 

of specific information) is R2 per person served per month (based on the assumption that 20% of the 

value of a typical scheme, costing R1200 per person, has to be replaced every ten years). 
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6.    CONCLUSIONS 

6.1 Importance of KPI initiatives 
 
A number of studies have been undertaken, and are being undertaken, in South Africa regarding key 

performance indicators and benchmarks. Many of these relate either to large water utilities (supplying 

urban areas), or to the activities of higher level organisations such as Water Services Authorities. Two 

which relate to community water supply in particular are: 

 

• The Council for Geoscience’s Sustainability Indexing Tool (SusIT) 

• The Alfred Nzo District Municipality’s (ANDM) community water supply programme 

 
The District Information Management System (DIMS), which was piloted by the uThungulu District 

Municipality, is potentially very useful because it is internet based and thus allows easy production of 

reports comparing data over whole districts, or over time.   

 
In terms of actual KPI recording and benchmarking on the ground, however, the Alfred Nzo District 

Municipality’s reporting system is the only one which has to date operated continuously in a real 

management situation at any significant scale. The system features multi-level reporting which provides 

an efficient system for senior management to track progress on schemes without overburdening them. 

 

6.2 Community level KPI recording 
 
At community level, systems of KPI recording are needed which are simple, practical and effective. In the 

course of this research a method of KPI recording at community level using standard data sheets and 

standard charts was tested. These sheets and charts are filled in by hand, which means that it is not 

essential to have computer facilities to do basic management. It was found that community level 

administrators could understand and work with this system, although only the simpler KPIs were tried 

out.  With a longer term management commitment, there is no reason why more complex KPIs could not 

be tackled. 

 

The KPIs that were successfully tested (income, expenditure, water losses, number of taps, energy bill 

etc) were found to be useful in understanding trends in the water schemes being managed.  

 

6.3 Benchmarks 
 
A set of basic yet fundamental benchmarks for rural water supply in South Africa was investigated, 
including the following: 
 

• Capital cost per person served 

• Capital cost per waterpoint (standpipe) provided 

• Number of people served per standpipe 

• Length of pipe laid per family 

• Cost of operation and maintenance per person served 
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It was found that, in 2004 rands, the typical rural water project costs approximately R8 000 per family to 

build, although this varies considerably across three provinces surveyed (KwaZulu-Natal, Limpopo and 

Eastern Cape), and between projects within the provinces. Water supply is most expensive in KZN, and 

least expensive in the Eastern Cape. The reasons for the difference can be explained by differences in 

topography and settlement patterns. Depending on the real size of our water supply backlog, South 

Africa will need to spend somewhere between 7 and 24 billion rands before all have water. 

 

When the capital cost of water projects is divided by the number of public standpipes, it is found that 

typically between R75 000 and R185 000 is spent for every water point. When one considers that the 

typical cost of handpumps is usually somewhere between R30 000 and R50 000, it is clear that a 

considerable premium is being paid for piped water. 

 

While some instances were found where taps were expected to serve unrealistically large numbers of 

families, on typical projects there is a tap for every 7 to 12 homes (the lower figure being for KZN with its 

more spread out settlements, and the higher for the Eastern Cape). 

 

No major difference was found in the length of piping used on typical projects across three provinces, but 

the variability was much higher in KZN than in Limpopo and the Eastern Cape. The median figure was 40 

metres per family, with the range of the middle 50 percentile from 20 to 70 metres. 

 

Operation and maintenance costs are typically in the range of R3 to R6 per person per month, although 

this does not take asset replacement into account. 
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7.        RECOMMENDATIONS 
 

The importance of community based management has decreased over the period during which this 

research has been undertaken. With the implementation of the Water Services Act (No. 108 of 1997), 

most municipalities are taking a direct hand in the operation and maintenance of their newly acquired 

water infrastructure. This is not a bad thing, in so far as municipalities are far better resourced than 

struggling rural communities. However, there are significant economies which are achieved when a rural 

community does manage to successfully operate and maintain its own scheme, as is illustrated by the 

example of Nhlungwane in Figure 9.   

 

Regardless of who manages a water scheme, without the recording of key performance indicators over 

time, it is not possible to manage a water project effectively. At the very least these indicators should 

include the following: 

• Reliability of service 

• Quality of water supply 

• Number of taps working 

 

Ideally the indicators should also include items such as: 

• Level of Unaccounted  for Water 

• Water consumption per person served 

• Energy usage 

• Water level in borehole or dam (where relevant) 

• Staff costs 

• Other costs 

• Income (where relevant) 

• Operating cost per unit of water supplied 

• Operating cost per family served 

• Average time taken to respond to fault reports 

• Average time taken to make new connections 

• Adequacy of stock on hand. 

 

In order to convey the meaning of KPIs, they should be displayed graphically over time. By so doing, 

trends can be observed, and it can be deduced whether the scheme being observed is stable, getting 

worse or getting better. Even at the community level administrators should be taught how to record and 

plot simple but vital KPIs. 
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APPENDIX A 

 

Samples of data collection sheets used during the KPI field research for this project 

 

A1: Reliability Data Capture Sheet 

A2: Water Quality Data Capture Sheet 

A3: Summary Field Data Sheet 
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APPENDIX B 

 

Example of input and output from modified Umgeni Water RDP Operations Reporting Format  
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APPENDIX C 

 

Data for analysis of benchmarks from rural water supply in South Africa 
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APPENDIX D 

 

Summary of the report The Development of a Successful Unaccounted-for Water Management 

Programme in the Rural Water Supply Context by Janet Ross-Jordan 
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EXECUTIVE SUMMARY 
 

Monitoring of rural water supply systems in KwaZulu Natal, South Africa, showed 
average unaccounted-for water (UAW) levels, sometimes loosely called water losses, 
of 60%, which were having financially detrimental effects on these, and other, projects.  
Despite a regulatory requirement for the Water Services Authorities (WSAs) to manage 
UAW, there was little guidance on rural UAW management.  Therefore research was 
necessary to establish a strategy for developing rural UAW management programmes 
that could be used and understood by all stakeholders and would fit into existing 
community based management systems.  This development began with an assessment 
of the system, by gathering information on social, technical, financial and institutional 
aspects, followed by field studies and calculations to discover the sources and 
acceptable levels of UAW, leading to a participatory workshop with stakeholders.  Two 
case studies revealed firstly a lack of community understanding of the system, and 
secondly that the greatest UAW volumes were from physical losses, whereas non-
physical losses made relatively small contributions to UAW volumes.  The management 
programmes developed consisted of night flow readings on bulk meters and 
bulk/domestic water balances, with the project administrator assessing the meter 
readings and informing locally trained plumbers of the location and level of 
unacceptable UAW.  If the plumbers could not take action to reduce the UAW the 
committee requested external support to tackle the problem.  Key Performance 
Indicators (KPIs) were found to be a useful tool for setting system performance targets 
and for project monitoring.  KPIs provided a link between the WSA and the committee, 
helping the WSA to support the community based management system.  Further 
research could be aimed at developing UAW management programmes on other rural 
systems, and to developing community education techniques, promoting the need to 
report leaks promptly and reduce vandalism, using local schools. 
 
What follows is an outline of the developed UAW management programme procedure, 
from a research project that comprised four months’ work with two rural communities in 
KwaZulu Natal; Montebello and Emayelisweni. These communities had fully metered 
yard tap water supply systems managed through local water committees.   
Table 1 shows the UAW levels within the four month period of the research. UAW 
levels will vary month by month and an accurate assessment is only valid with at least 
12 months’ data.  
 
The high percentages observed are due to low consumption levels, and highlight the 
sensitivity of rural projects to relatively low volumes of UAW. Volume/tap/day can be 
understood at a community level and translating these figures into financial equivalents 
helps to motivate UAW management. The South African Code of Practice (SABS, 
1999) prefers the term specific loss, Qsl, in l/km/hr. This term will be useful to Water 
Service Authorities (WSAs) when comparing different systems but is unlikely to be 
understood at rural community levels. 
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Table 1 - UAW Levels 
 

 % of total 
supply 

l/tap/day 
(average

) 

l/km/hr 
(average) 

12 month average prior to research 66% 272 41 

After initial field tests/repairs 28% 40 6 

2 months after implementation of 
UAW management programme 

43% 88 13 

Em
ay

el
is

w
en

i 

6 month average, 18 months after 
implementation of UAW  
programme 

22 % 32 5 

12 month average prior to research 77% 411 111 

After initial field tests/repairs 53% 196 53 

2 months after implementation of 
UAW management programme 

47% 130 35 

M
on

te
be

llo
 

6 month average, 18 months after 
implementation of UAW  
programme 

56 % 320 103 

The management systems developed used litre/tap/day. 
 
It can be seen that the community level staff have taken ownership of the UAW 
programme at Emayelisweni, with UAW stable at low levels.  The viability of the 
neighbouring Montebello scheme, however, is much less affected by water losses, and 
this may partly explain why there has little improvement in UAW there.  Montebello was 
also been adversely affected by several staff changes, and so retraining in UAW 
management was required (after which point there was again a marked improvement).  

PROCEDURE 
 
Figure 1 shows the procedure used in the management of UAW. It is a cyclic procedure 
with the main management being done at community level on a monthly basis and the 
local authority assisting in the annual overall management. Developing the 
management system used the same procedure and was in effect the first cycle. 
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Continual Assessment 

 
The project was assessed on institutional, social, financial and technical aspects, 
through field observations and by studying project records. Non-consideration of any 
one of these categories may render an inappropriate UAW management procedure.  

Metering 
 
Meter Layout: Where bulk meters are to be installed on a system, they should be 
accessible, affordable, and represent a manageable number of houses and a 
manageable length of pipeline. A system with adequate bulk metering makes UAW 
management feasible. Being able to read a bulk meter and all its associated domestic 
meters within, say, 3 hours improves the accuracy of any assessments of the readings. 
Locating bulk meters immediately after reservoirs or pipe junctions and at abstraction 
points breaks the infrastructure into manageable sections.  Note that budgets in rural 
water supply usually preclude the use of the sophisticated continuous data logging 
which is becoming common in urban UAW management programmes. 

Figure 1 – UAW Management Programme 

Step 3 - Field Tests and System Observations

Step 4 – Committee Meetings

Social Institutional FinancialTechnical

Domestic Meters Bulk Meters 

Step 1 – Continual Assessment

Step 2 - Metering

Analysis of Readings 
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Bulk/consumer Balance 

Pipeline Observations 

Meter Accuracy 

Illegal Connections 

Pressure 

Fixing Problems 

Report monthly UAW 
levels for each bulk 
line 

Report on problems 
found and fixed 
 

Key 
Performance 
Indicators (KPIs) 

Request external 
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Monitoring, (Mentoring) and Evaluation
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Expand Meter Layout as 
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Night-flow Readings: Generally people in poorer rural communities do not use water 
after nightfall. Taking bulk meter readings just before nightfall and at sunrise the 
following morning enables the night flow on each section to be calculated, giving an 
indication of leakage levels. At Emayelisweni these night flow readings are now taken 
once a week. The administrator or bookkeeper then calculates if the night flow is 
greater than 150 l/tap. If so technical staff investigate the section for UAW. 150 l/tap 
was considered an acceptable level of night flow, as this may include some 
consumption late in the evening or early in the morning. 

 
 
Bulk Meter/Domestic Readings: On a fully metered system a water balance can be 
carried out by taking bulk meter readings with the domestic meter readings. If systems 
do not have domestic meter readings then an estimate must be made of the domestic 
water consumption, probably from a customer or household survey. 
 
Bulk/consumer Balance: The UAW from a water balance could be due to leakage, 
illegal connections, faulty meters or faulty meter readings. Night flow readings can 
confirm or eliminate leakage. 
 
Analysis: At Montebello and Emayelisweni a sheet was developed so meter readers 
could copy the bulk meter face. Figure 2 shows a blank meter reading sheet and an 
example of a completed sheet. This sheet helps the administrator to check the meter 
reading. At Emayelisweni and Montebello the determined acceptable level of UAW from 
the monthly water balance is 100l/tap/day. The water balance is calculated by the 
administrator/bookkeeper who then informs the committee and the technical staff of any 
necessary action to be taken. 

0 1 2 6 5 

0 1 2 6 5 8 8 50 
 

1 

2 0
2  

0
2  

0 0 2 2 3 

Thursday 

0 6 0 5 

Figure 2 – Blank and Completed Bulk Meter Reading Sheets 
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Many software packages exist which compute acceptable UAW levels but none have 
been developed for rural situations. Access to these facilities rarely exists in rural 
communities. 

Field Tests And System Observations 
 
Once the water losses are narrowed down to specific branchlines these lines can be 
inspected. The methods outlined below should be used in turn until the UAW is reduced 
to an acceptable level, from the continued meter readings.   
 
Pipeline Observations: Leakage was the most common and greatest cause of UAW. 
Visual inspection is the least costly method of investigation as little equipment is 
required and it is therefore wholly appropriate to the rural situation. Each valve 
chamber, tap, meter or other connection should be visually inspected for leaks, as well 
as the ground surface for depressions or damp patches. If leaks are not visible on the 
surface a 1.2 m length of reinforcing bar can be inserted into the ground, initially near 
each connection or joint, and checked to see if it is wet when withdrawn. If the bar is 
wet then the ground should be dug to investigate the source. This method requires the 
ground to be generally dry during the investigation and therefore has limitations. 
 
Domestic Meter Accuracy Tests: Meters should be checked for accuracy, particularly 
where the billed consumption is zero or seems low. Meters often under-record at low 
flows, or fail to record at all, and filling a container of known volume from a tap and 
recording the volume change on the meter will indicate the accuracy of the meter. 
Meters will not record a dripping tap so if faulty taps are not reported and fixed, water 
flowing through the meter may not be recorded, or billed, and is therefore both UAW 
and a financial loss. 
 
Illegal Connections: Illegal connections are not easy to find and, depending on the 
perpetrator, not safe to search for. Field searches for illegal connections should be a 
last resort when all other avenues have been explored. At Emayelisweni and 
Montebello illegal connections were, surprisingly, not a significant problem. The 
community perception suggested that illegal connections were high but in reality these 
claims were highly exaggerated. 
 
Pressure: High pressure will cause any leaks that do develop to increase and lose 
more water. Lower pressures result in less leaks and smaller leaks. While pipes and 
fittings can often withstand pressures of 10-16 bar, these pressures invite UAW 
problems and it is advisable to limit supply pressures to 5 bar where possible. A simple 
pressure gauge can be temporarily installed onto taps. If the pressure is unacceptable 
then pressure reducing valves should be installed on the pipeline.  Fixed ratio pressure 
valves are simple and robust. If finances cannot be made available to reduce pressures 
then potentially high UAW must be accepted. 
 
Fixing Problems: There must be a procedure for fixing leaks, urgently and competently. 
Where possible, local labour should be used to fix any problems as this enhances 
understanding and ownership of the system, which increases the self-sustainability. A 
sense of urgency comes from an understanding of UAW. The level of technical 
competence depends on the quality of labour and training. A lack of local competence 
means external support must be available and contactable. 
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Committee Meetings 
 
Committee meetings can be used to continually develop the UAW management 
programme by reporting on the UAW levels, the problems found and fixed, requesting 
necessary external assistance and reporting Key Performance Indicators (KPIs). 
 
The committee meeting is where the WSA, local employees and the committee can 
interact. 
 
Workshops: Workshops during the committee meetings helped to increase 
understanding of UAW, to develop the UAW management programme and allowed 
participation through discussion. These workshops were carried out with the committee 
members and local personnel including plumbers and the administrator.   
 
The agenda used was as follows: 
(i) Why reduce losses? An interactive discussion using pictures and asking which 

scenarios lose the project money. This led to a greater understanding of financial 
issues.  

(ii) Who lives where? Participatory mapping aiding understanding of the pipe 
network. This map was then actually usable by the community. 

(iii) Where does all the water go? A diagrammatic comparison of the daily household 
consumption and the equivalent daily UAW per household.   

(iv) What can we do? Explaining night flow readings, domestic readings, inspections 
and repairs. 

(v) How we will manage losses. Developing what they can do long term, including 
discussions of responsibilities and finances. 

 

Monitoring, Mentoring And Evaluation 
 
KPIs can be UAW specific. Other KPIs are also useful in monitoring the UAW 
management programme, e.g. monitoring the bank balance will highlight whether 
implementation of the UAW management programme is improving financial stability of 
the project.   
 
Evaluation of the UAW management programme can be carried out by the water 
committee and the WSA. KPIs can be understood by both parties and serve as a link 
between them to demonstrate the effectiveness of the UAW management programme. 
Monthly committee meetings, or further workshops, could be used to discuss and 
develop the programme further, even by setting targets for system performance.  
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Em ayelisw eni Water Project
Monthly Water Balance
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Figure 3 - KPI Chart Example
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The administrators at Montebello and Emayelisweni were trained to chart KPIs 
(Stephen and Still, 2000) using wax crayons and standard blank sheets with a title and 
gridlines, the y-axis being set according to the chart drawn. Figure 3 shows a typical 
KPI chart. 
 
It is expected that intensive mentoring will be required for the first two months of 

implementation of the 
programme. After 
this, mentoring will 
form part of the 
general project 
mentoring 
requirements. If 
mentoring is required 
the WSA must ensure 
that such support is 
provided and 
financed. 

 
 

LEARNING POINTS 
• Development of the UAW management procedure should be started at the 

outset of the project, not after implementation.  

• Participatory approaches, such as mapping, can be used to help the 
communities understand the infrastructure as the project progresses. 

• Using local personnel from the outset, i.e. during the first cycle of developing the 
system, may result in the initial problems taking longer to be fixed but will 
increase understanding and reduce the need for later training.  

• Simple low cost techniques should be used to record meter readings and to 
analyse them. 

• To ensure ongoing mentoring there must be some level of commitment, both in 
time and finance, from the WSA. 

• Further research could develop UAW management programmes on other 
systems, use community education techniques, promote the need to report leaks 
promptly and reduce vandalism, possibly through using local schools. 
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APPENDIX E 

 

Flowcharts developed by the Mvula Trust for DWAF to assist with field based monitoring  
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APPENDIX F 

 

Example of an Monitoring and Evaluations Report from the DWAF M&E System 
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APPENDIX G 

 

The first draft of the KPI system developed by DWAF-Norad (since superseded by the SusIT software 

developed by Leslie Strachan of the Council for Geosciences). 
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APPENDIX H 

 

The Monitoring System developed by Ian Pearson of Watsup Development cc for RDSN 
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APPENDIX I 
 

The WSP audit requirements of the Water Services Act, as summarised by Ramsden 
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APPENDIX J 

 

The Alfred Nzo District Municipality’s rural water monthly reporting system, as produced by Maluti GMS. 
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APPENDIX K 

 

A typical Asset Management Report from the District Information Management System (DIMS) produced 

by Intermap – this is customized according to the municipality’s requirements. 
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APPENDIX L 

 

A sample of KPI records collected at Nhlungwane, Esidumbini, Montebello and Emayelisweni  
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