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INTRODUCTION TO THE TRAINING MANUAL FOR 
MANAGEMENT OF OPERATION AND MAITENANCE OF WATER 

SUPPLY SYSTEM 
 
 

Introduction 

Operation and maintenance of the water supply systems is vital element to 
ensure sustainable provision of water supply services. It is also important as a 
measure to deal with non revenue water and ensure customer satisfaction.  The 
need to carry out an effective and efficient operation and maintenance calls for a 
strategic capacity building of managers and executors of operation and 
maintenance. This requirement necessitated development of Management of 
operation and maintenance manual.  

This manual has been developed in collaboration with the water development 
and management institute and GIZ water sector reform programme in Tanzania 
and it is intended primarily for managers, middle management officers and 
technicians’ in-charge of operation and maintenance of drinking urban water 
supply systems.  

The aim of the manual is to serve as a guide for strengthening the managerial 
and operational capabilities required of the respective staff to manage human 
assets who are responsible for operating and maintaining water supply services 
as per acceptable norms of quantity, quality, sustainability, reliability and cost. 
The manual provides systematic guidance for facilitation of the training on the 
Management of Operation and Maintenance of the water supply systems. 
Special attention is placed on the management of the human aspect of 
management of O and M.  Also crosscutting issues and sustainability issues 
have been duly considered. 

This manual is built on the basis of the framework of management of operation 
and maintenance which gives it the conceptual framework and consequently 
guides the training process. This framework assists to focus on the key element 
of the training course. It is important to note that this guiding manual is meant to 
contribute in the process of transformation of utilities of which the driving force is 
the change of attitude of employees. Transformation of employees requires the 
change of the working environment which entails boosting workers morale and 
motivating them to effectively discharge their duties. Explicitly this is what makes 
human asset management a core aspect of this course. 
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Framework for Management of O and M Training: 
 

Introduction to Management of Operations and Maintenance 

M
an

ag
em

en
t Management of O and M at Intake including the environment 

Management of O and M at Treatment Plant 
Management of O and M at Distribution System 
Management of O and M at Connections  
Etc. 

 
The manual consists of 12 units all of which aim at facilitating the learning 
process in which participants are enabled to exchange and share experiences, 
identify based on their working environment the challenges and come up with 
measures to improve the situations. Each unit consists of sessions.  Each of the 
unit is described into a session based on topics relevant to the achievement of 
the unit objectives. Many of the sessions contain attachments that can be used 
as handouts for reference. A list of references materials and literature consulted 
during the preparations for each session is provided. 

The units covered in this manual include the following: 

• Introduction to Management of Operations and Maintenance 
• Management of Human factor in O&M (service orientation) 
• Management of Human Asset in respect to Operations and Maintenance  
• Practices and Sustainability Requirements Organization Structure of 

Water Utilities in relation to Tasks, Responsibilities and Functions of O&M 
• Public Water Supply System Components 

• Management of Operation and Maintenance at Surface Water Intakes 
• Management of Operation and Maintenance at Transmission of Water 
• Management of Operation and Maintenance at Water Treatment Plant 

• Management of Operation and Maintenance at Water Service Reservoirs 
• Management of Operation and Maintenance at Distribution System 
• Management of Operation and Maintenance at Pumping Machinery 
• Management of Operation and Maintenance at Water Meters Section 
• System Management in the Water Supply Organization and sustainability 

 
Units are interlinked in such a way that there is a consistent continuity to allow a 
smooth and clear entry from one unit and session to the other.  The sequence of 
the units forms one comprehensive body of learning module. 
 
This manual has been developed with flexibility whilst focusing at management of 
operation and maintenance. It can flexibly be used to facilitate seminars for 
Managing Directors (MD) who are pivotal for strategic change management of 
utilities. One of the main features of this manual is that it has taken in account of 
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the management of the human factor. Therefore the manual has been designed 
to instil the management of human resource rather than focusing at technical 
field of which most of participants are competent and have vast experience on. 
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UNIT ONE 

 
Introduction to Management of Operations and Maintenance 
 
Unit outcomes: 
At the end of this unit participants will be able to: 

• Defined  what are human resources assets 
• Human Resource perspective - handling, supporting and maintaining 

human resources capacity 
• Analyze factors contributing to poor management of human resources in 

respect of operation and maintenance 
• Examine the limitations that constrain operation and maintenance 
 

 
Session 1.1: Essence of Human Resource Management for Efficient and 
Effective Operation and Maintenance  
 
Session Outputs: 
At the end of this session the facilitators will have; 

• Supported participants to realize the importance of human resources in 
operation and maintenance  

• Facilitated participants to exchange and share experience on measures 
that can contribute in addressing human resources issues in O&M 
problems 

• Assisted participants to evaluate the management of human resources 
situation and how it affects operation and maintenance of the water supply 
system with particular reference to their workplaces 

 
Session Outcomes: 

 By the end of this session participants will have:- 
• Explained key terms on operation and maintenance  
• Described on measures that can contribute in addressing management of 

HR in O&M  
 

Methods of delivery 

• Through question and Question session mention key human resources 
management issues at their utilities (10 min) 

• Brainstorming (15 min) 
• The facilitator present a brief summary on the concept of management of 

O&M  (15 min) 
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• In utility based group participants discuss and reflect on the current 
situation of human resources management at their utilities (25min) 

• During plenary discussion participants conclude on the how the need to 
improve the situation (15 min) 

• Wrap up (3 min) 
 
 
Materials 

• Power point projector for presentation 
• Laptop for presentation 
• Flip charts for taking note of groups discussion 
• Marker pens for flip chart, 
• Idea Cards, 

 
Handouts to participants 

• Presentation notes 
• PowerPoint slides  

 
Presentations/exercises 

• Definition of  key terms on management of O&M 
• Overview on Essence of Operation and Maintenance  

 
Key reading materials 

� Syed R. Qasim, Edward M. Motley, Guang Zhu: Water works Engineering, 
Prentice-   Hall 2004 

� Skatt: Manual for Rural Water Supply 
� Mark J. hammer: Water and Wastewater Technology : Prentice-Hall 2002 
� Association of Private Water Operations (APWO- Uganda) 

 
Session 1.2: Factors Contributing to Inadequate Management of O&M of 
Water Supply Systems 
 
Session Outputs: 
At the end of this session the facilitators will have; 

• Guided participants to identify key issues and limitations contributing to 
management of O & M of water supply systems 

• Facilitated participants to exchange and share experience and identified 
strategies that can management of  O&M and their limitations 

 
Session Outcomes: 
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By the end of this session participants will have:- 
• Realized key issues contributing to the innadequate management of O & 

M of water supply systems 
• Identified and explained strategies for better management of  O&M and 

their limitations 
 

Methods of delivery 

• Warm up (2 min) 
• Make a brief presentation of on the factors contributing to poor 

management of O&M of water supply systems (15 min) 
• In utility based group participants discuss  (25min) 
• Plenary discussion and question and answer session (15 min) 
• Wrap up (3 min) 

 
Materials 

• Power point projector for presentation 
• Laptop for presentation 
• Flip charts for taking notes of the discussion 
• Marker pens for flip chart 
• Idea Cards for summarizing key points 

 

Handouts to participants 

• Presentation notes 
• Power point slides 

 
Presentations/exercises 

 
Key reading materials 

� Syed R. Qasim, Edward M. Motley, Guang Zhu: Water works Engineering-
Pretice Hall 2004 

� McGhee, Terence:Water Supply and sewerage: 6th ed: McGraw – Hill, 
1991 

� Rangwala S. C: Water supply and Sanitary Engineering : 19th ed: Charatar 
publishing House, 2004 

� Association of Private Water Operations (APWO- Uganda) 
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UNIT TWO 
 
Management of Human factor in O&M (service orientation) 
 
Unit outcomes: 
At the end of this unit participants will be able to achieve the following: 

• Internalize requirements for human resources performance in operation 
and maintenance 

• Perceived how they can effectively discharge their functions, duties and 
task in respect of O and M of piped water supply system components 

• Listed challenges facing different types of water supply systems’ operation 
and maitanance 

 
Session 2.1: Management of Human Resources for Operation and 
Maintenance of Public Water Supply System Components 
 
Session outputs: 
Upon completion of this session the facilitator will have realized the following: 

• Management requirements for O and M of key components of piped water 
supply systems are well comprehended 

• Management requirements Functions of water supply system components 
are well elaborated  

• Management requirements of types of water supply systems are 
differentiated  

 
Session outcomes: 
Upon completion of this session the participants will have: 

• Identified and explained key components of piped water supply systems  
• Differentiated key functions of water supply components  
• Identified and differentiated types of water supply systems 

 
 Method of delivery 

• Brainstorm session on the management requirements of components of 
piped water supply system (15 Mins) 

• Discussion in small groups on problems related to management of 
components functions (20 mins) 

• Feedback in plenary on findings from each of the groups (20 mins) 
• Wrap up (5 mins) 

 
Materials 

• Power point projector, 
• Laptop, 
• Overhead projector (OHP), 
• Flip charts, 
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• Marker pens for flip chart, 
• Idea Cards, 
• Chalk Board and chalk 

 

Handouts to participants 

• Presentation notes  
• PowerPoint slides  

 
Presentations/exercises 

 
Key reading materials 

� Small community water supplies edited by  E. H.  Hofkes 
� Water supply lecture notes by Ministry of water 
� IRC: Small community water supply: Technology of small supply systems in 

developing countries: John Wiley & Sons, 1987 
� Technology of small supply systems in developing countries: John Wiley & Sons, 

1987 
� Association of Private Water Operations (APWO- Uganda) 
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UNIT THREE 
 

Management of Human Asset in respect to Operations and Maintenance  
 

Practices and Sustainability Requirements 
Unit outcomes: 
At the end of this unit participants will have:  

• Developed a shared and common understanding of management of 
human asset in respect to Operation and Maintenance what is all about 
and the role of human asset  

• Reflected on and clearly painted their Operations and Maintenance 
situation in their own Utilities and shared it with the rest. 

• Realized the relationship between current performance in their current O 
and M situation and the role of human asset 

• Apparently established the current situation and made up their mind what 
changes would they make at their work place at different levels particularly 
at individual level 

 
 
Session Outputs: 
At the end of this session the facilitators will have; 

• Assisted participants to realize that they form part of human asset and 
have their personal contributions the management of Operation and 
Maintenance. 

• Guided participants to identify corrective actions that can contribute in 
dealing with human asset management challenges which consequently 
affects O&M 

 
 

Methods of delivery 

• Assist participants through questions and answers to define what is 
human asset (time: 20 minutes) 

• Guide participants to work in utility groups get participants to reflect on the 
role they play as human assets in the Management of O&M  – What it is 
how it is at their workplace and let them evaluate the situation in terms as 
it relates to their working environment (Group discussion 40min) 

• Plenary Presentation and discussions (15 min per group) 
• Wrap up (10 min) 

 
Session 3.1: Sustainability 
 
Unit outcomes: 
At the end of this unit participants will be able to achieve the following: 
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• Appreciate strategic management principles for effective operation and 
maintenance 

• Internalized best human factor management practices  of operation and 
maintenance of piped water supply system  and relate them with their 
prevailing situation at their utilities 

• Have clearly comprehended role of human assets in sustainable provision 
of water supply and sanitation services with special reference to effective 
operation and maintenance 

 
 
Session Outputs: 
At the end of this session the facilitators will have facilitated; 

• Exchange and shared experience on ways and strategies for effective 
management of human assets for effective O and M 

• Assisted participants to realize that as part of human assts they need to 
be well managed to in order to contribute to effective management of the 
O and M. 

• Have determined interventions that can contribute in sustainable 
management of O&M with special attention on human assets 

• Human factor  management Practices on operation and maintenance of 
water supply systems  are examined 
 

 
 

Methods of delivery 

• Support participants to identify strategic requirements which can enhance 
performance in O and M (time: 20 minutes) 

• Discussing in utility-based groups get participants to reflect on their own 
Management of O&M situation in their Utilities (Group discussion 40min) 

• Plenary Presentation and discussions (15 min per group) 
• Wrap up (10 min) 

 
Materials 

• Power point projector for presentation 
• Laptop for presentation 
• Flip charts for taking note of discussions 
• Marker pens for flip chart 
• Idea Cards, 

 
Handouts to participants 

• Presentation notes  
• PowerPoint slides  
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Presentations/exercises 
 
Key reading materials 
IRC 

• Technology of small supply systems in developing countries: 
      John Wiley & Sons, 1987 
• McGhee, Terence 
• Water supply and Sanitary Engineering : 
       19th ed: Charatar publishing House, 2004 
       SKAT 
• Manual for Rural Water Supply: with many detailed constructional Scale. 
       Drawings; 1985 
• Hydraulic lecture notes by Ulrich 
• Water supply lecture notes by ministry of water 
• Association of Private Water Operations (APWO- Uganda) 
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UNIT FOUR 
 

Organization Structure of Water Utilities in relation to Tasks, 
Responsibilities and Functions of O&M 
 
Unit outcomes: 
At the end of this unit participants will be able to achieve the following: 

• Examined organization structures of their utilities in relation to 
responsibilities and functions of operation and maintenance 

• Realize the operational inefficiency which results from improper alignment 
of  staff category and duties in the utility for O&M 

• Appreciate strategic management responsibilities for effective operation 
and maintenance 

• Internalized on tasks, functions and responsibilities as they relate to 
management of  operation and maintenance of piped water supply system 

• Evaluated the situation of their utilities and what is the contribution of 
organization structure 

 
 
Session Outputs: 
At the end of this session the facilitators will have facilitated; 

• Exchange and shared experience on effective management of operation 
and maintenance functions, tasks and duties 

• Assisted participants to recognize that proper discharge of duties depends 
on the organizational structure which also contribute to effective 
management of the O and M. 

 
Methods of delivery 

• Support participants to enlist functions, tasks and responsibilities in 
relation to their organization structure of their utilities and how they affect 
operation and maintenance (time: 20 minutes) 

• Discussing in utility-based groups get participants to reflect on their own 
Management of O&M situation in their Utilities (Group discussion 30min) 

• Plenary Presentation and discussions (20 min per group) 
• Wrap up (10 min) 

 
Materials 

• Power point projector for presentation 
• Laptop for presentation 
• Flip charts for taking note of discussions 
• Marker pens for flip chart 
• Idea Cards, 
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Handouts to participants 
• Presentation notes 
• PowerPoint slides  

 
Presentations/exercises 
 
Unit outcomes: 
At the end of this unit participants will be able to achieve the following: 
 
Session 4.1: Organization structure of water utilities  
 
Session outputs: 
Upon completion of this unit the facilitator will have realized the following: 

• Explained the management requirements for Operation and maintenance 
tasks, responsibilities and functions of piped water supply systems are 
elaborated 

• Analyzed the need for incentives on tasks, responsibilities to enhance 
performance on operation and maintenance of water supply systems  are 
identified and examined 

• Described the key issues on organization structure of utilities that affect 
management of O&M 

 
Session outcomes: 
Upon completion of this session the participants will have: 

• Identified performance requirements for effective operation and 
maintenance tasks, responsibilities and functions of piped water supply 
systems are elaborated 

• Perceived the need for incentives on tasks, responsibilities to enhance 
performance on operation and maintenance of water supply systems  are 
identified and examined 

• Realized the Importance of proper management human assets in respect 
to O&M in the Water supply utilities 

 
Method of delivery: 

• Question and answer session on tasks, functions and responsibilities of 
operation and maintenance personnel in the water supply schemes. (10 
minutes) 

• Group discussion on various organization structures of water utilities in 
relation to O & M (25 minutes) 

• Presentation and discussion (20 minutes) 
• Wrap up the session (5 minutes) 

 

Materials 
• Power point projector, 
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• Laptop, 
• Overhead projector (OHP), 
• Flip charts, 
• Marker pens for flip chart, 
• Idea Cards, 
• Chalk Board and chalk 

 
Handouts to participants 

• Presentation notes  
• PowerPoint slides  

 
 
Presentations/exercises 
 
Key reading materials 
 

• Rangwala S. C: Water supply and Sanitary Engineering : 19th ed: 
Charatar publishing House, 2004 

• SKAT:Manual for Rural Water Supply: with many detailed constructional 
Scale.  Drawings; 1985 

• Ulrich: Hydraulic lecture notes  
• Water supply lecture notes by Ministry of water 
• Syed R. Qasim, Edward M. Motley, Guang Zhu: Water works Engineering-

Pretice Hall 2004 
• Association of Private Water Operations (APWO- Uganda) 
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UNIT FIVE 

 
 

Public Water Supply System Components 
 

Management of Operation and Maintenance at Surface Water 
Intakes 

 
Unit outcomes: 
At the end of this unit participants will have:  

• Developed a shared and common understanding of management of O and 
M with special focus on surface intake 

• Clearly established their positions in terms of performance of management 
of Operations and Maintenance at their utilities and at surface intake 
levels. 

• Ascertained the practices of operation and maintenance and how is it 
influenced by ineffective management of human factors 

• Clearly identified the human factor challenges and thought of the 
measures which can address them for effective operation and 
maintenance especially at surface intake. 

 
 
Session 5.1: Operation and Maintenance 
 
Session Outputs: 
At the end of this session the facilitators will have facilitated; 

• Exchange and shared experience on O and M, What it is and Why it is an 
important aspect in maintaining an effective Water Supply Service 
Delivery. 

• The supported participants to realize that they too, as part of 
management, have their personal contributions to the poor management 
of the O and M. 

• Have identified measures that can contribute in addressing O&M problems 
especially those that are close to self level. 

 
 

Methods of delivery 

• Assist participants to review common O and M at their utilities with  
particular attention on surface intake (time: 20 minutes) 

• Discussing in utility-based groups assist participants to reflect on their own 
Management of O&M situation in their Utilities. And let them evaluating the 
situation in terms of how they feel about it.  (Group discussion 40min) 
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• Using gallery walk let participants post their discussion results at display 
boards and walk at each whist commenting on each other’s views (15 min 
per group) 

• Wrap up with a summary of key points (10 min) 
 
 
 
Unit outcomes: 
At the end of this unit participants will have: 

• Comprehended important components in relation to O&M for surface 
water intake and underground water source 

• Realized problem and measures required to be undertaken in relation to 
O&M in  surface water intake and underground water source 

• Explained how proper record and report keeping can improve 
management of O&M 

• Association of Private Water Operations (APWO- Uganda) 
 
 
Session 5.2: Surface water intakes and underground water sources  
 
Session outputs: 
Upon completion of this unit the facilitator will have realized the following: 

• Outlined management functions in relation to O&M for surface water 
intake and underground water source are elaborated 

• Guided participants on the management principles which would improve 
O&M of surface water intake and underground water sources 

• Highlighted key management issues with respect to proper record and 
report keeping for O&M 

 
 
Session outcomes: 
Upon completion of this session the participants will have: 

• Identified and explained components that need to be considered in 
management of O&M for surface water intake and underground water 
source  

• Described management measured to improve O&M of surface water 
intake and underground water sources 

• Listed down performance requirements in relation to record and reports 
required for O&M of surface water intakes and underground water sources 

 
Method of delivery: 

• Question and answer session on surface water intakes and underground 
water sources. (10 minutes) 

• Group discussion on O&M  of surface water intakes and underground 
water sources (25 minutes) 
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• Presentation and discussion (20 minutes) 
• Wrap up the session (5 minutes) 

 

Materials 
• Power point projector, 
• Laptop, 
• Overhead projector (OHP), 
• Flip charts, 
• Marker pens for flip chart, 
• Idea Cards, 
• Chalk Board and chalk 

 
Handouts to participants 

• Presentation notes 
• PowerPoint slides  

 
 
Presentations/exercises 
 
Key reading materials 
 
� Small community water supplies edited by E. H.  Hofkes 
� Water supply lecture notes by Ministry of water 
� Ulrich: Hydraulic lecture notes  
� Rangwala S. C: Water supply and Sanitary Engineering : 19th ed: Charatar 

publishing House, 2004 
� SKAT:Manual for Rural Water Supply: with many detailed constructional Scale.   
� Association of Private Water Operations (APWO- Uganda) 
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UNIT SIX 
 

Management of Operation and Maintenance at Transmission of Water 
 
Unit outcomes: 
At the end of this unit participants will have:  

• Developed a shared and common understanding of management of O and 
M with special focus on transmission main 

• Clearly established their positions in terms of performance of management 
of Operations and Maintenance at their utilities and at transmission line 
levels. 

• Ascertained the practices of operation and maintenance and how is it 
influenced by ineffective management of human factors 

• Clearly identified the human challenges and thought of the measures 
which can address them for effective operation and maintenance 
especially at transmission main. 

 
 
Session 6.1: Operation and Maintenance 
 
Session Outputs: 
At the end of this session the facilitators will have facilitated; 

• Exchange and shared experience on management of O and M, What it is 
and Why it is an important aspect in maintaining an effective Water Supply 
Service Delivery. 

• Supported participants to realize that they too, as part of management, 
have their personal contributions to the poor management of the O and M. 

• Have identified measures that can contribute in addressing O&M problems 
especially those that are close to self level. 

 
 

Methods of delivery 

• Assist participants to review common O and M practices at their utilities 
with  particular attention on surface intake (time: 20 minutes) 

• Discussing in utility-based groups assist participants to reflect on their own 
Management of O&M situation in their Utilities. Then support them to 
evaluate the situation in terms of how they feel about it.  (Group 
discussion 40min) 

•  Support participants to post their discussion results sheets on the display 
boards then  Using gallery walk  participants view each presentation while 
commenting on each other’s views (15 min per group) 

• Wrap up with a summary of key points (10 min) 
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Unit outcomes: 
At the end of this unit participants will have: 

• Outlined the root causes of problems that lead to water loss on trunk 
mains 

• Identified activities needed in preparation of O&M schedules of trunk 
mains 

• Described simple checklists for use by the managerial staff to ensure that 
the O&M staff have completed the tasks assigned to them 

 
Session 6.2: Trunk mains  
 
Session outputs: 
Upon completion of this unit the facilitator will have: 

• Explained management problems that lead to water loss in trunk mains 
and remedial measures  

• Facilitated on exchange and share experience on the practices of 
management in respect to schedules for trunk mains operation and 
maintenance 

• Highlighted key items that should be included in the checklist to ensure 
O&M on trunk mains is performed  

 
Session outcomes: 
Upon completion of this session the participants will have: 

• Described management problems that lead to water loss in trunk mains 
and remedial measures  

• Discussed management  activities needed in preparation of O&M 
schedules of trunk mains 

• Described key management  items of the checklist to ensure O&M on 
trunk mains is performed  
 

Method of delivery: 
• Question and answer session on trunk mains. (10 minutes) 
• Group discussion on O&M  of trunk mains (25 minutes) 
• Presentation and discussion (20 minutes) 
• Wrap up the session (5 minutes) 

 

Materials 
• Power point projector for presentation 
• Laptop for presentation 
• Flip charts for taking notes of discussion 
• Marker pens for flip chart 
• Idea Cards, 

 
Handouts to participants 
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• Presentation notes  
• Power point slides 

 
Key reading materials 
� Water supply and Sanitary Engineering : 19th ed: Charatar publishing House, 2004 
� IRC: Small community water supply: Technology of small supply systems in 

developing countries: John Wiley & Sons, 1987 
� Technology of small supply systems in developing countries: John Wiley & Sons, 

1987 
� Association of Private Water Operations (APWO- Uganda) 
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UNIT SEVEN 
 
 
Management of Operation and Maintenance at Water Treatment Plant 
 
Unit outcomes: 
At the end of this unit participants will have:  

• Developed a shared and common understanding of management of 
operation and maintenance with focus on water treatment  

• Evaluated the management of Operations and Maintenance practices at 
water treatment and utility levels and came up with solutions which can 
make O and effective. 

• Assess the current situation and established individual performance which 
affects operation and maintenance at water treatment plants with special 
focus on management of individuals to effectively carry out operation and 
maintenance. 
 

 
Session Outputs: 
At the end of this session the facilitators will have facilitated; 

• Exchange and shared experience on O and M, What it is and Why it is an 
important asp 

• Assisted participants to recognize that they need they have a key role in 
the management of operation and maintenance of o and m  

• Have established interventions  at workplaces that can contribute in 
addressing O&M problems 

 
 

Methods of delivery 

• Introduce the session using questions and answers    (time: 20 minutes) 
• Guide participants to discuss in utility based groups to share Management 

principles that can make O&M effective. Let participants present their 
group work and allow other utilities make any suggestion for practical 
improvement on o and m (Group discussion 40min) 

• Plenary Presentation and discussions (15 min per group) 
• Wrap up (10 min) 

 
 
Materials 

• Power point projector and presentation 
• Laptop for PP presentation, 
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• Flip charts, to document discussions from participants and draw 
conclusions 

• Marker pens for flipchart, 
 
Handouts to participants 

• Presentation notes  
 
Presentations/exercises 

• Definition of key terms on O&M – what is and how, 
• Overview on Essence of Operation and Maintenance (why O and M) 
• Own contribution to O and M situation in represented Water Utilities 

 
 
Session Outcomes: 

By the end of this session participants will have reflected on their own situation 
and experiences and:- 

• Discussed and listed key issues contributing to the poor O & M of their 
water supply systems 

• Identified and explained strategies for good O&M and their limitations from 
their own experiences 

• Compared own situation and that of others, possibly picking some areas 
of improvement in own situation for their personal journals. 

 
Session Outputs: 
At the end of this session the facilitators will have; 

• Summarized key issues contributing to the poor O & M of water supply 
systems 

• Facilitated on exchange and share experience on strategies for good O&M 
and their limitations 

• Supported participants to reflect on their own situations and draw possible 
lessons from experiences of others. 

 
 

Methods of delivery 

• Presentation of the exercise to participants and support them to form 
heterogeneous groups 

• Ensure that individual participants from one utility do spend 15 minutes 
reflecting and jotting down points from their own experiences to contribute 
to their group(15 min) 
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• After the first part the group come together and present and discuss 
utilities experiences in Group discussion (25min) 

• Plenary discussion to collect the main themes and differences that have 
been experienced in the groups (15 min) 

• Draw conclusions in terms of lessons learnt at individual level, utilities and 
even plenary (10 min) 

 
Materials 

• Flip charts, 
• Marker pens for flipchart, 
• Idea Cards, 

 
 
Unit outcomes: 
At the end of this unit participants will have: 

• Described human resources management requirements for treatment 
processes of  common water treatment plants 

• Identified management problems of each treatment process of water 
treatment plant 

• Described management of O&M procedures of each treatment process of 
water treatment plant  
 

Session 7.1: Water treatment plant 
 
Session outputs: 
Upon completion of this unit the facilitator will have: 

• Outlined human resources management requirements participants in 
respect to treatment processes of common water treatment plants used in 
Tanzania  

• Facilitated on exchange and share experience on the human management 
challenges for each treatment process of water treatment plant  

• Highlighted human resources management requirements O&M in line with 
procedures of each treatment process of water treatment plant 
 

Session outcomes: 
Upon completion of this session the participants will have: 

• Comprehended management requirements for components of treatment 
processes of common water treatment plant  

• Discussed the challenges facing management of water treatment 
processes in respect to human resources factors 

• Listed the various ways by which effectiveness in management of O&M for 
treatment processes of water be improved 
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Method of delivery: 
• Question and answer session on treatment processes of water treatment 

plant. (10 minutes) 
• Group discussion on O&M  of water treatment plant (25 minutes) 
• Presentation and discussion (20 minutes) 
• Wrap up the session (5 minutes) 

 
 
Materials 

• Power point projector for presentation 
• Laptop for power point presentation 
• Flip charts for taking notes of discussion 
• Marker pens for flip chart, 
• Idea Cards, 

 
Handouts to participants 

• Presentation notes  
 
Presentations/exercises 
 
Key reading materials 
 
� Small community water supplies edited by E. H.  Hofkes 
� Water supply lecture notes by Ministry of water 
� IRC: Small community water supply: Technology of small supply systems in 

developing countries: John Wiley & Sons, 1987 
� Technology of small supply systems in developing countries: John Wiley & 

Sons, 1987 
� Association of Private Water Operations (APWO- Uganda) 
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UNIT EIGHT 
 
Management of Operation and Maintenance at Water Service Reservoirs 
 
Unit outcomes: 
At the end of this unit participants will be able to achieve the following: 

• Identify problems encountered in management of O&M of water service 
reservoirs 

• Articulate procedures, processes and steps in  management of O&M of 
water service reservoirs 

• Envision requirements for proper management of O&M of piped water 
service reservoirs 

 
Session 8.1: Water Service Reservoir 
 
Session outputs: 
Upon completion of this unit the facilitator will have: 

• Facilitated identification of problems on management of O&M of water 
service reservoirs 

• Elaborated processes, steps and procedures for management of O&M of 
water service reservoir 

• Explained requirements for proper management of  O&M of water service 
reservoirs  

 
Session outcomes: 
Upon completion of this session the participants will have: 

• Identified problems on management of O&M of water service reservoirs 
• Described processes, steps and procedures for management of O&M of 

water service reservoir 
• Conducted a case study visit on management of O&M of water service 

reservoir in at least one selected water supply utility  
 
 Method of delivery: 

•  Using short notes present on common procedures for operation and 
maintenance of water service reservoirs  (10 minutes) 

• Moderate utility based group discussion on procedures, processes and 
problems related to operation and maintenance of water service reservoirs 
(25 minutes) 

• During plenary participants discuss and come up with solutions that can 
improve effectiveness in management of staff at water service reservoir 
level  (20 minutes) 

• Wrap up the session (5 minutes) 
 

Materials 
• Power point projector for presentation 
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• Laptop for presentation 
• Flip charts for taking notes of discussion 
• Marker pens for flip charts 
• Idea Cards, 

 
Handouts to participants 

• Presentation notes  
Presentations/exercises 
 
Key reading materials 
� SKAT: Manual for Rural Water Supply: with many detailed constructional Scale.  

Drawings; 1985 
� Water supply and Sanitary Engineering : 19th ed: Charatar publishing House, 2004 
� IRC: Small community water supply: Technology of small supply systems in 

developing countries: John Wiley & Sons, 1987 
� Technology of small supply systems in developing countries: John Wiley & Sons, 

1987 
� Association of Private Water Operations (APWO- Uganda) 
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UNIT NINE 
 
Management of Operation and Maintenance at Distribution System 
 
Unit outcomes: 
At the end of this unit participants will be able to achieve the following: 

• Identify problems encountered in O&M of  water distribution system  
• Articulate procedures, processes and steps in O&M of piped water 

distribution system 
• Envision requirements for proper O&M of water distribution system 

 
Session 9.1:  O&M of water distribution system 
 
Session outputs: 
Upon completion of this unit the facilitators will have realized the following: 

• Facilitate identification of problems on O&M of piped water Distribution 
System  

• Processes, steps and procedures for O&M of water Distribution System 
are elaborated 

• Requirements for proper O&M are explained  
 
Session outcomes: 
Upon completion of this unit the participants will have: 

• Identified and explained problems on O&M of piped water distribution 
system  

• Discussed processes, steps and procedures for O&M of water distribution 
system  

• Explained requirements for proper O&M are explained  
 
 Method of delivery: 

•  Presentation on common procedures for operation and maintenance of 
water distribution system  (10 minutes) 

• Group discussion on procedures, processes and problems related to 
operation and maintenance of piped water  distribution system (25 
minutes) 

• Presentation and discussion (20 minutes) 
• Wrap up the session (5 minutes) 

 
Materials 

• Power point projector, 
• Laptop, 
• Overhead projector (OHP), 
• Flip charts, 
• Marker pens for flip chart, 
• Idea Cards, 
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• Chalk Board and chalk 
 
Handouts to participants 

• Presentation notes  
Presentations/exercises 
 
 
Key reading materials 
� Water supply lecture notes by Ministry of water 
� Small community water supplies edited by  E. H.  Hofkes 
� IRC: Small community water supply: Technology of small supply systems in 

developing countries: John Wiley & Sons, 1987 
� Technology of small supply systems in developing countries: 
        John Wiley & Sons, 1987 
� Rangwala S. C: Water supply and Sanitary Engineering : 19th ed: Charatar 

publishing House, 2004 
� Association of Private Water Operations (APWO- Uganda) 
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UNIT TEN 
 
 
Management of Operation and Maintenance at Pumping Machinery 
 
 
Unit outcomes: 
At the end of this unit participants will be able to achieve the following: 

• Identify problems encountered in operation and maintenance of pumping 
machinery 

• Articulate procedures, processes and steps in operation and maintenance 
of pumping machinery 

• Envision requirements for proper operation and maintenance of pumping 
machinery 

  
Session 10.1:  O&M of pumping machinery 
 
Session outputs: 
Upon completion of this session the facilitator will have: 

• Guided participants to identify problems on O&M of pumping machinery  
• Elaborated processes, steps and procedures for O&M of pumping 

machinery 
• Facilitated participants into sharing experiences on requirements for 

proper O&M of pumping machinery  
 
Session outcomes: 
Upon completion of this unit the participants will have: 

• Identified and explained problems on O&M of pumping machinery 
• Discussed processes, steps and procedures for O&M of pumping 

machinery 
• Explained requirements for proper O&M of pumping machinery 

 
Method of delivery: 

• Presentation on common procedures for operation and maintenance of 
pumping machinery  (10 minutes) 

• Group discussion on procedures, processes and problems related to 
operation and maintenance of pumping machinery (25 minutes) 

• Presentation and discussion (20 minutes) 
• Wrap up the session (5 minutes) 

 
Materials 

• Power point projector, 
• Laptop, 
• Overhead projector (OHP), 
• Flip charts, 
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• Marker pens for flip chart, 
• Idea Cards, 
• Chalk Board and chalk 

 
 
Handouts to participants 

• Presentation notes  
 

Presentations/exercises 
 
Key reading materials 
• Hand Pumps 

For use in drinking water supplies in developing countries 
By  F.  Eugene  Mc Junkin/ 

 
• Water well and pump engineering   

By A.M.   Michael and S.D Khapar  2003 
 

• Small community water supplies edited by  E. H.  Hofkes Pump hand book (third 
edition) By.  Mc Graw 

• Association of Private Water Operations (APWO- Uganda) 
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UNIT ELEVEN 
 
Management of Operation and Maintenance at Water Meters Section 
 
Unit outcomes: 
At the end of this unit participants will be able to achieve the following: 

• Identify problems encountered in O&M of water meter 
• Articulate procedures, processes and steps in O&M of water meter 
• Envision requirements for proper O&M of water meter 
• Explain proper method of water billing systems  

 
Session 11.1:  Water meters and billing systems 
 
Session outputs: 
Upon completion of this session the facilitator will have: 

• Guided participants to identify problems encountered in O&M of water 
meters 

• Practical experiences on the problems of O&M on water meters in at least 
one selected water supply utility shared 

• Facilitated participants into sharing experiences on requirements for 
proper O&M of water meters 

• Elaborated proper methods of water billing systems  
 
Session outcomes: 
Upon completion of this unit the participants will have: 

• Analyzed problems encountered in O&M of water meters 
• Discussed practical experiences on the factors affecting poor performance 

in O&M on water meters  
• Explained requirements for proper O&M of water meters 
• Described proper methods of water billing systems  

 
 Method of delivery: 

•  Presentation on common procedures for operation and maintenance of 
water meter  and billing systems(10 minutes) 

• Group discussion on procedures, processes and problems related to 
operation and maintenance water meter and billing systems (25 minutes) 

• Presentation and discussion (20 minutes) 
• Wrap up the session (5 minutes) 

 
Materials 

• Power point projector, 
• Laptop, 
• Overhead projector (OHP), 
• Flip charts, 
• Marker pens for flip chart, 
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• Idea Cards, 
• Chalk Board and chalk 

Handouts to participants 
• Presentation notes  

 
Presentations/exercises 
 
Key reading materials 
 

• Association of Private Water Operations (APWO- Uganda  
• Lyn P Wallace (1987), “Water and Revenue Losses: Unaccounted for 

Water”, AWWA Research Foundation and American Water Works 
Association. Pp 16, 23, 41. 

• Rangwala S. C: Water supply and Sanitary Engineering : 19th ed: Charatar 
publishing House, 2004 
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UNIT TWELVE 
 
System Management in the Water Supply Organization and sustainability 
 
Unit outcomes: 
Upon completion of this unit the participants will have: 

• Described systems management in relation to water supply utility 
• Elaborated main functions of water supply systems   
• Explained levels of staff responsibilities  
•  Described water and energy audit procedures 

 
Session 12.1:  System Management in the Water supply Organization 
 
Session Output: 
Upon completion of this session the facilitator will have: 

• Elaborated systems management in relation to water supply utility 
• Facilitated participants to identify main functions of water supply systems   
• Guided participants to share experiences on levels of staff responsibilities  
•  Explained water and energy audit procedures 

 
Session Outcomes: 
Upon completion of this session the participants will have: 

• Described systems management in relation to water supply utility 
• Identified main functions of water supply systems   
• Discussed levels of staff responsibilities in the water supply organization  
•  Explained proper water and energy audit procedures 

 
 
 Method of delivery: 

•  Presentation on System Management in Water Supply Organization  (10 
minutes) 

• Group discussion on System Management, and water and energy audit 
procedures (25 minutes) 

• Presentation and discussion (20 minutes) 
• Wrap up the session (5 minutes) 
 

Materials 

• Power point projector for power point presentation 
• Laptop for presentation  
• Flip charts, 
• Marker pens for flip chart, 
• Idea Cards, 
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Handouts to participants 

• Presentation notes 
• PowerPoint slides 

 
Presentations/exercises 

• Definition of of key terms on O&M 
• Overview on Essence of Operation and Maintenance  

 
Key reading materials 

• Rangwala S. C: Water supply and Sanitary Engineering : 19th ed: Charatar 
publishing House, 2004 

• Small community water supplies edited by  E. H.  Hofkes 
• Water supply lecture notes by Ministry of water 
• Ulrich: Hydraulic lecture notes  
• SKAT:Manual for Rural Water Supply: with many detailed constructional Scale.  

Drawings; 1985 
• Association of Private Water Operations (APWO- Uganda) 
• Water supply and Sanitary Engineering : 19th ed: Charatar publishing House, 

2004 
• IRC: Small community water supply: Technology of small supply systems in 

developing countries: John Wiley & Sons, 1987 
• Technology of small supply systems in developing countries: 
       John Wiley & Sons, 1987 


