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Leakage is one of the crucial issues to be dealt with in order to improve the efficiency and
effectiveness of water supply services. Although the techniques and institutional aspects
involved in a leakage control programme are well known, appropriate materials for use in
training programmes on this problem are lacking. This training manual aims to fill this
gap. Its use should be viewed as part of an overall strategy for the promotion of sound
Operation and Maintenance (O&M) practices in the context of a comprehensive approach
to institutional development.

This training manual is aimed at professionals responsible for Operation and Mainte-
nance of water supply systems, who already have some experience of training. It
has been designed to raise their level of training and to make maximum use of the
scarce resources available for this type of activity. The manual will greatly help the imple-
mentation of training activities and will be an important tool for trainers in the design,
preparation and carrying out of training courses on leakage control. At the end of the
course, experienced participants should be able not only to repeat the training course
with other professionals, but also to help water agencies in the formulation and imple-
mentation of a leakage control programme.
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ANNEX 6

Foreword

This training manual, prepared by Malcolm Farley, has been developed for training train-
ers to run workshop programmes on how to control water loss in water supply systems.
The document contains individual modules that link together to form a training course
that comprehensively covers the key aspects of controlling water loss.

Once trained, trainers can use the package as a base for developing their own train-
ing courses tailored to local conditions and to the needs of different course participants.

The manual has been designed for course participants to learn the theory behind
leakage control and how to put it into practice in real life. Thus, an integral part of the
course involves participants developing plans to put a leakage control programme into
action in their own systems.

This manual focuses on the practical application of new principles and techniques.
In doing so, it aims to equip O&M personnel with the skills necessary to optimize water
supply services by implementing their own comprehensive leakage control and manage-
ment programme.

The manual is flexible and can be adapted to suit the needs of O&M personnel at
every level within a water supply authority. It is an excellent source of information for
decision-makers, planners, economists, consultants and other sector professionals inter-
ested in this important issue. It can also be used by other sector participants to gain a
fuller understanding of the issues that influence the performance of water supply sys-
tems.

Leakage Management and Control is part of an overall effort of the Operation and
Maintenance Network of the Water Supply and Sanitation Collaborative Council, to im-
prove management and operational practices of water authorities. By improving such
practices and by reducing water loss in distribution systems, it might be feasible to ex-
tend coverage to many inhabitants of urban settlements who are not served with water
supply services and thus are highly exposed to health risks.

José A. Hueb
Coordinator
Operation and Maintenance Network
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INTRODUCTION TO THE TRAINING MANUAL

1. Introduction to the training manual

1.1 Introduction
Importance of leakage management and control in institutional development

Leakage is one of the crucial issues to be dealt with in order to improve the efficiency
and effectiveness of water supply and sanitation services. Although the techniques and
institutional aspects involved in a leakage control programme are well known, appropri-
ate materials for use in training programmes on this problem are lacking. This training
manual aims to fill this gap and is a key contribution to the implementation of Operation
and Maintenance Programmes in Member States. Its use in countries is part of an overall
strategy for the promotion of sound Operation and Maintenance (O&M) practices in
the context of a comprehensive approach to institutional development.

Limitations of the training manual

It is well known that training materials are more effective when they are designed to solve
specific problems in situations where performance does not match one’s expectations.
The preparation of training manuals for the target population of each water agency—
after analysis of constraints, profiles of posts and personnel, and the formulation of O&M
programmes—is therefore a perfectly good approach. Training materials prepared in
this manner would be ideal for each target population. However, as most water agencies
in Member States were found to have similar core problems and limitations in their
production and distribution facilities, it was proposed that one training manual should
be developed for broad application, which would also considerably reduce the cost.

The issues included in this training manual are grouped into specific sections and
modules, covering a wide range of techniques and procedures for carrying out leakage
management activities. Depending on the problems and constraints faced by the water
agencies concerned and the specific characteristics of the target audience for training,
appropriate modules can be selected from this manual and assembled for the training
course. Preparation of additional modules or adaptation of the available modules may
be necessary when problem analysis indicates situations and problems that differ signifi-
cantly from those foreseen in the manual. Despite these limitations, this manual will
help the transfer of information and the development of skills needed for better per-
formance by the water agencies. The training manual is flexible and can be updated
from time to time without changing the overall framework.

Courses, workshops and seminars that utilize this manual are intended for managers,
engineers and technicians. It is expected that the initial group of trainees will themselves
become a core group of trainers, who will exert a multiplying effect by passing on this
information and their expertise to workers in national water agencies and users.

1.2 Objectives of the training manual
General objectives. This training manual is aimed at professionals responsible for Opera-
tion and Maintenance of water supply systems, who already have some experience of
training. It has been designed to raise their level of training and to make maximum use
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of the scarce resources available for this type of activity. The manual will greatly help the
implementation of training activities and will be an important tool for trainers in the
design, preparation and carrying out of training courses on leakage control. At the end
of the course, the participants should be able not only to repeat the experience with
other professionals in their own countries, but also to help water agencies in the formu-
lation and implementation of a leakage control programme.

Specific objectives. This training manual should:

■ be a resource for adaptation and preparation of other training manuals for leak-
age control courses;

■ be able to optimize the staffing resources required for such training;
■ help the process of training so that more trainees will develop skills to deal with

leakage control;
■ be used as a manual for trainers and managers involved in leakage control activi-

ties;
■ be used as a manual for the design and implementation of leakage control

services;
■ improve the skills in training methods for leakage control activities;
■ help reduce the costs of training.

1.3 Description of the training manual
Organization of the modules

Leakage management activities have been grouped into modules, based on the types of
professionals involved in their execution (managers, technicians, etc.) and the charac-
teristics and level of development of the water distribution network. The modules incor-
porate the information required for carrying out combinations of interrelated activities.
Each module is self-contained, so that it can be directed to different types of target
populations. The modules contain as much information as is required to achieve their
particular objectives, and to provide a high degree of flexibility when assembled for use
in training courses. These requirements may lead to some overlap between modules.

Thus, a module may include a number of concepts and skills linked to a major issue.
Each module can be composed of one or more sections which are interdependent and
related to the major theme of the module. There may also be sub-modules dealing with
the same issue but differing in complexity.

The training manual adopts a logical and “user-friendly” approach to training water
practitioners at levels ranging from senior managers to leak inspectors. It begins by invit-
ing the water practitioner to address some simple questions about the characteristics of
the network and how it is operated. It examines the local and institutional factors which
affect the network, and the attitudes and perceptions of the population to leakage. It
then goes on to show how various tools—methodologies, techniques, operating proce-
dures, etc., sometimes with modifications according to local circumstances—are utilized
to develop and establish a leakage management strategy.

The content of each module can be varied depending on the knowledge required for
a particular level of trainee. For example, engineers and managers could explore in
detail the institutional and financial aspects of leakage control, and would benefit from
a cost-benefit exercise to select and develop an appropriate policy. Engineers and techni-
cians responsible for managing a system and detecting leaks would benefit from an
understanding of these principles, but the main thrust of their programme would be
based on those modules with a more practical and technical approach to system manage-
ment.

The training material has been made as broad as possible, and includes references to
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