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Preface
For a long time now, irrigation development has focused more on provision of 
irrigation infrastructure with little attention to the requisite social aspects which 
impact on sustainability of the irrigation schemes. However, it has been realized 
that capacity strengthening programmes to improve farmers’ ability to manage 
their schemes must be integrated in irrigation development. Consequently, a 
Trainers’ Manual, has been designed for capacity building through training of 
Irrigation Water Users Associations (IWUAs) to ensure sustainable development 
and management of community-based smallholder irrigation schemes.

The Trainers’ Manual for IWUAs has a set of 14 modules, which focus on 
ensuring that processes or activities for development and management of 
community-based smallholder irrigation schemes are efficient, transparent and 
lead to their sustainability. The modules seek to provide guidance and resource 
materials to irrigation staff extension staff and other stakeholders involved in 
community-based smallholder irrigation development.

The set of modules that constitute the Manual are:

Module 1	 -	 Community Mobilisation for Irrigation Scheme 		
				    Development

Module 2 	 -	 IWUA Formation and Management

Module 3	 -	 Basic Leadership

Module 4	 -	 Irrigation System Management

Module 5	 -	 Financial Management

Module 6	 -	 IWUA Monitoring and Reporting

Module 7       -   	 Cross-cutting Issues in Irrigation Development

Module 8 	 -	 Leadership skills

Module 9	 -	 On-Farm Water Management

Module 10	 -	 Irrigation Agronomy
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Module 11	 -	 Marketing of Irrigated Farm Produce

Module 12	 - 	 Access and Utilisation of Credit in Irrigation 		
				    Development

Module 13	 -	 Environmental Issues in Irrigation Development

Module 14	 -	 Networking for Improved Irrigation Development 

Module 4 on Irrigation System Management; deals with the improvement of the 
irrigation system management capabilities of the officers and members of the 
IWUAs to prepare them to efficiently and effectively assume the management 
and operation of their schemes. This module covers the following sessions:

	 Formulation of cropping calendar and pattern

	 Formulation of water distribution and irrigation scheduling plan

	 Formulation of system maintenance plan

	 Conduct of field visits 

	 Environmental and social management  plan

	 Formulation of system management action plan
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CHAPTER

Introduction1
The Ministry of Water, Sanitation and Irrigation (MWSI), in an 
attempt to improve the sustainability of irrigation schemes, 
has adopted a participatory approach in the implementation 
of community-based irrigation schemes. This approach 
aims at building and enhancing community-based capability 
and organizational skills, leading to efficient and effective 
management of schemes by IWUAs through farmers’ 
involvement in all stages of scheme development. 

The main objective of irrigation system management is to 
provide service to enhance the irrigated agricultural production 
and collect irrigation service fee from members to support 
the operation and maintenance activities of the scheme.  It 
is therefore important to develop a system management plan 
that ensures all the desired activities are done in a timely and 
efficient manner.
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This Module seeks to provide guidelines on the achievement of the above 
mentioned objectives.  It is designed to be used in a training environment as well 
as provide reference material for any person involved in training on irrigation 
system management by IWUAs. It proposes a four (4) day training Course 
to provide basic skills on irrigation system management for the leadership of 
newly formed IWUAs.  At the end of the training, the participants should be able 
to demonstrate understanding of all aspects of irrigation system management. 

The preferred methodologies in delivering this Module is a combination 
of facilitator presentations, field visits, study tours, group tasks, plenary 
presentation as well as individual exercises.  The participants of the training 
should be IWUA management committee, subcommittee members as well as 
block/lateral leaders.  This training should preferably be carried out about 3 
months before completion of irrigation infrastructure construction.  

This Module provides broad guidelines on how to conduct basic training on 
irrigation system management as well as provision of resource materials for 
reference. 

The 4-day training period advocated in this Module should not be restrictive and 
can be extended depending on the availability of funds and the understanding 
of the participants. In preparation for the training, the facilitators are advised to 
tailor-fit all facilitator presentations and other training materials in languages 
suitable to the participants’ situation. It suggests a Training Course Timetable 
with specific session details as shown in Annex 1. 

   



Chapter 2: How to Use this Manual 3

CHAPTER

How To Use This 
Manual2
This Module is specifically designed as a training material for 
technical staff and other stakeholders involved in capacity 
building of IWUAs. The training material can be adapted to 
the unique circumstances of the users. It is intended to be 
delivered in a training course or as part of on-going capacity 
building activities.

This Module on Irrigation Scheme Management is part of 
a set of fourteen modules in IWUA Training Manual with an 
objective to facilitate training in the core thematic areas for 
an existing or new irrigation scheme.

This Module can be used independently of the others, but 
it is recommended that for maximum impact, the entire set 
of fourteen trainings should be carried out where there are 
no inhibitions.

The basic assumption for this Module is that it will be used 
in a formal training environment.  It provides materials 
and procedures on how to carry out climate setting and a 
Training Timetable with specific session details as shown in 
Annex 2.
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Each session has objectives and a session flow to guide the facilitator.  The 
Module provides some resource materials for use by the facilitator. It is noted 
that these resource materials serve to indicate the envisaged scope of the 
training and do not purport to be the remedy to all the training requirements for 
the thematic area.  Facilitators using this Module are encouraged to research 
widely and be innovative in including other contemporary materials for the 
benefit of the trainees.

In addition to guiding the actual process of imparting knowledge, skills and 
change of attitudes, this Module can be used to gauge the impact of training by 
making use of the evaluation materials provided herein, specifically the session 
and course evaluations, the pre and post-training knowledge inventories.

Prior to the actual training, the following preparatory activities need to be 
undertaken:

	 Selection of facilitator and participants at least 2 weeks to the training. 
See Annex 3 for a Sample Formal Invitation Letter for the participants

	 Pre-training meetings with facilitators to plan the implementation of the 
training and harmonize session content
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CHAPTER

Conduct of the 
Training Course3
3.1  Climate Setting 
The best way to formally start any training activity 
is through climate setting. The aim is to encourage 
relationship building with and between the participants 
and to introduce the purpose and content of the training. 
The facilitator breaks the ice and creates an environment 
that not only allows for the full participation of the learners 
but also the laying down of ground rules for the entire 
training duration.

Facilitation skills are essential for anyone seeking to 
guide a group of people through a process of learning 
or change in a way that encourages all members of the 
group to participate. Each person has a unique viewpoint 
and valuable knowledge to share and therefore should 
be encouraged to do so. Without their contribution, the 
group’s ability to understand or respond to a situation is 
reduced. 
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The facilitator’s (or training coordinator, trainer) role is to draw out knowledge 
and ideas from different members of a group. They can help them learn from 
each other, think and act together. Facilitation is about empowering others. 
It involves letting go of control over the outcome of a process and giving that 
responsibility to the group.

The following is a suggested procedure for carrying out climate setting starting 
with the presentation of overall session flow. However, individual facilitators are 
encouraged to be innovative and must include procedures that could liven up 
climate setting, so as to quickly create a conducive learning environment. 

3.1.1 Overall Session Flow
The overall flow of the session should be as follows: 

	 Training team introduction

	 Individual introduction by participants

	 Overall objectives of the training

	 Training norms/rules formulation

	 Selection of representatives (timekeeper, welfare, worship etc)

	 Formation of host teams

	 Surfacing of expectations

	 Levelling of expectations

3.1.1.1  Training Team Introductions
The training coordinator should begin by giving a warm welcome to all the    
participants. This should be followed by introducing the entire facilitation team. 
As the coordinator does this, he/she should have a Training Welcome Poster 
on the wall proclaiming the same. See sample in Annex 4. 
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3.1.1.2  Individual  Introductions by Participants
Let the participants pick the person sitting next to him/her, let him/her take five 
minutes talking to him /her getting to know his /her:

	 Name

	 Canal / distribution line or block they belong to

	 Crops they grow or intend to grow

	 Anything else of interest

When their turn comes one participant introduces the other.  Alternatively the 
facilitator can select another creative introduction methodology 

3.1.1.3  Training Norms and Rules Formulation
These are the rules and regulations that will guide the participants throughout 
the training course and help create a good learning atmosphere. The procedure 
here is to ask the participants to make suggestions on what rules, attitudes and 
behaviors they consider important as they learn and work together during the 
training. These might include listening to each other, respecting each other’s 
views, keeping time etc. These are written down on a Flip chart, by the course 
coordinator for reference throughout the training. These agreed ways are to 
guide peoples thinking, behavior and encourage a sense of joint responsibility. 
See sample Training Rules Chart in Annex 5.

3.1.1.4  Selection of Representatives
Since not everybody can do everything, some participants are chosen to be 
responsible for some critical tasks such as timekeeping, welfare and worship. 
The training coordinator, however, is free to include other tasks that may be 
necessary as the situation dictates.  The following are brief descriptions of the 
assignments. 

i.  Timekeeper
    This person is to be responsible for ensuring that the training 

timetable is followed. He/she sees to it that everybody respects 
time for: Sessions, meals, health break and prayers
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ii.  Welfare
	 This person is to be the link between the training team and the 

participants as far as matters of welfare are concerned

iii. Worship
	 This person is to be responsible for ensuring that worship rules are 

followed i.e. start and end each day with prayers

3.1.1.5  Formation of Host Teams
The concept of host team is used to enhance farmer participation during the 
training. Every day there will be a group of participants acting as the host team. 
A host team is responsible for:

	 Providing a link that day between the training team and the 
participants

	 Ensuring every participant gets teaching materials for that day 
(distribution of handouts etc.)

	 Providing energizers to keep the participants active

	 Ensuring that the mood meter is filled

	 Ensuring all participants fill the session evaluation forms for onward 
transmission to the course coordinator

	 To  recap  the previous day lessons then hand over to the next host 
team

Annex 6 presents a Sample Chart for Selected Representatives and Host 
Teams. This chart is posted in a conspicuous place in the training venue. 

Annex 14 has collections of Group Dynamics Exercises and Jokes which the 
host teams and the facilitators can use as “ice breakers”, “energizers” and even 
“climate setters”. When using a particular group dynamics exercise or joke, 
one should be mindful of the participants’ sensitivity; some may be offensive or 
even taken in bad taste and therefore will defeat the purpose why it is part of 
the training activity.
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3.1.1.6  Surfacing of Expectations
Whenever training is held, participants attend with some degree of expectations 
or even fears. It is important to clearly state the course title then solicit the 
participants’ expectations. This is best done by providing writing materials to 
write down their expectations or an opportunity for each participant to verbally 
express their expectation. It is a very important exercise as it helps to ensure 
that there are no unrealistic expectations when the training activities actually 
begin. The expectations written by the participants could either be read to the 
class or re-written on the board or flipchart. But while the expectations were 
expressed by the participants themselves, it is important to clarify the statements 
as the words as written may not be the exact message the participant wanted 
to convey. As in other activities that farmers participate, the coordinator should 
always make it a habit to thank them for participating.

3.1.1.7  Levelling of Expectations
This is done by writing on a chart what the course will cover and comparing 
this with the participants’ expectations. While doing this, the facilitators should 
ensure that any expectations that will not be met are politely struck out and an 
explanation offered why it will not be met. The agreed expectations are then 
posted on the wall of the training venue. A sample List of Expectations is shown 
in Annex 7.

3.2  Administrative / House Keeping Concerns
This section aims at giving any necessary administration or housekeeping 
notices. Here it is envisaged the training coordinator will cover notices on 
issues such as:

	 Costs of transport (Refunds etc.)

	 Allowances if any

	 Meal (Times, cost etc)

	 Any other emerging issues
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3.3  Introduction to the Training Course

3.3.1  Overall Purpose/ Goal of the Training
After the proclamation and welcoming, the coordinator presents the overall 
objectives or goal of the training. He/she elaborates on the title zeroing-in on 
the module number and explaining that the training is part of a set of related 
capacity building activities for IWUAs. Briefly, he/she enumerates the main 
subject matter areas that the training activity will cover, i.e. Group dynamics, 
IWUAs, formation process, IWUA Constitution & by-laws. The coordinator may 
refer to the flipchart next to the course timetable, which are both posted on a 
wall inside the training venue. See Annex 4 for the sample flipchart containing 
the training’s overall objectives.

3.4  Training Course Evaluation
Evaluation of any training undertaking is always an important part of the whole 
training cycle. This vital activity gives the training planners and implementers 
the opportunity to measure to some degree, the attainment of the goals and 
objectives of the training program as it was designed and delivered. 

Training evaluation can be done at two major stages: (1) at the training venue, 
and (2) at the workplace (when the trainees have returned back to their areas 
of practice and presumably applying what they learnt). For the purpose of 
this module, the evaluation activity will focus only on the first stage, that is, 
immediate assessment of training at the place where it is being conducted. 

There will be five types of evaluation exercises that will be conducted at various 
stages of this training module: 

i.	 Pre-Training Knowledge Inventory

ii.	 Post-Training Knowledge Inventory

iii.	Use of the daily Mood meter

iv.	Session evaluation

v.	 Course evaluation
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The administration of these evaluation procedures are described in the following 
section of this manual.

3.4.1  Pre and Post-Training Course Knowledge 
	  Inventories
The Pre-training Knowledge Inventory questionnaire is administered to 
participants to gauge their level of knowledge of the subject matter at the 
beginning of the training. This may take approximately 30 minutes to fill. These 
are normally multiple choice questions which help the training team gauge the 
knowledge gaps and also decide on which subjects to lay more emphasis and 
time on. The participants may not write their names on this form as this might 
stifle their enthusiasm and inhibit their free participation.

The same questionnaire is administered at the end of the training. This time, the 
evaluation is called Post-Training Knowledge Inventory. Supposedly, this will 
indicate the knowledge gained by the participants by comparing the average 
score at the beginning and end of the training.

Sample Pre and Post-training Knowledge Inventory Questionnaires are shown 
in Annex 8 and 9 respectively.

3.4.2  Use of the Daily Mood Meter
The mood meter is a method of getting feedback or reaction from the participants 
on a daily basis. It is a graphical representation of the “mood” of the participants. 
It is very useful for trainings that last several days, as one is able to gauge if 
there is fatigue setting in or any other impediment to the learning process by 
looking at the mood feedback from the participants. The mood measurement is 
in three categories:

Sad

Moderate (neither sad nor Happy)

Happy 
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To show his/her mood for the day a participant indicates it by making a dot on 
the relevant category. This is important information for the course organizers to 
know so that appropriate remedial action is taken. The mood for the trainees is 
determined by counting the number of dots in each category. 

The mood meter evaluation instrument is presented in Figure 1.

Mood Meter

Please indicate your mood for the day by placing a dot in the 
appropriate category.

Figure 1:  Mood Meter

SAD AVERAGE HAPPY

Day 1

Day 2

Day 3

Day 4
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3.4.3  Session Evaluation
After every session or topic, the participants will do a session evaluation.  In 
this evaluation:

	 The participants will evaluate the facilitator on his/her skill in 
presentation as well as his/her knowledge of the subject and 
preparedness

	 The participants will likewise be evaluated on what they will have 
learnt from the session

The Host Team is responsible for distribution of the evaluation form and their 
collection after filling for onward transmission to the facilitator.

See Annex 10 for a Sample Session Evaluation Form. 

3.4.4  Course Evaluation
At the end of the training, an overall course evaluation is carried out to assess 
the success of the training course. Again, the Host Team is tasked with the 
distribution of the form and collection of the same for eventual submission to 
the Training Coordinator. 

A Sample Course Evaluation Form is presented in Annex 11.

3.5  Training Completion Report
After completing the training course, a report must be prepared by the Training 
Team/Organizers and submit the same to the relevant authorities. A Sample 
Format of the Report is shown in Annex 12 while Annex 13 is the List of 
Resource Persons for the training.
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CHAPTER

Irrigation System 
Management4
Session 1:  Introduction to 
Irrigation System Management 

S1 - 1  General Session Objective
At the end of the session, the participants are expected 
to be able to explain what an irrigation system is, its 
components and management requirements.

S1 - 2  Specific Objectives 
At the end of this session, the participants should be able 
to:

i.	 Explain what is irrigation and an irrigation system
ii.	 Enumerate the components of an irrigation system
iii.	Explain what the management of an irrigation 

system entails
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S1 - 3  Main Content 
The main content of the session is:

i.	 Definition of irrigation and an irrigation system

ii.	 Components of an irrigation system

iii.	Aspects of irrigation system management

S1 - 4  Session  Flow
The recommended methodology includes facilitator presentation. Time 
allocated is 1 hour. Session flow should preferably be as follows:

i.	 	Definition of  an irrigation system

ii.	 Discussion on the components of an irrigation system

iii.	Discussion on what management of an irrigation system entails

S1 - 5  Resource Material	

S1 - 5.1  Definition of Irrigation and Irrigation 
System

Definition of Irrigation 
Irrigation means any process, other than by natural precipitation, which supplies 
water to crops or any other cultivated plants, livestock, aquaculture and desired 
forest trees. Generally, irrigation is defined as the artificial application of water in 
the soil for optimum plant growth. The primary purpose of irrigation is to supply 
crops with sufficient water to satisfy evapo-transpiration needs to optimize 
yields. 

Definition of an irrigation system
An irrigation system comprises of various components working together in 
harmony to make sure that water is abstracted and delivered in the field so as 
to realize optimum yields. 
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S1 - 5.2  Components of an Irrigation System
An irrigation system usually consists of the following components:

a)  Physical component
	 Water abstraction works such as weir, intake and pump set 

	 Water conveyance and distribution works such as canals, 
pipelines, water control structures

	 In field water application works such as tertiary canals, sprinklers, 
drippers

	 Drainage works such as collectors and drain canals and pipes

b)  Human Component
	 IWUA comprising of the management committee and members, 

	 Scheme employees comprising scheme managers, technicians, 
water guards/system operators, line patrollers  

	 Operation manual, operation and maintenance policies and plans, 
IWUA by-laws and constitution

c)  Production Resources and support services component
	 Land, water and postharvest handling infrastructure; vehicles; 
external technical support; farm inputs; equipment and machinery

S1 - 5.3  Irrigation System Management
Generally, management refers to the planning, implementing, monitoring and 
evaluation of activities to achieve a specified objective. 

Irrigation system management is the application of appropriate principles and 
practices in the operation and maintenance of an irrigation system.

Efficient and effective management of the O & M activities will make the irrigation 
system perform optimally.
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Best practices in the management of an irrigation system are as follows:

i.	 Formulation of cropping calendar and pattern

ii.	 Formulation of water distribution and irrigation scheduling plans

iii.	Formulation of a system management plan including policies and 
procedures in operation and maintenance

iv.	Formulation of environmental and social management plan

v.	 Implementation of the above plans

vi.	Monitoring and evaluation of the above plans 

These aspects of irrigation system management are described and explained 
in the succeeding sessions of this Module.

Figure 2: Flow, Abstraction Works, Conveyance and Application of Water in the Field
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Session 2 - Formulation of Cropping Calendar 

S2 - 1  General Session Objective 	
At the end of the session, the participants are expected to be able to formulate 
a cropping calendar and pattern suitable for their irrigation scheme.

S2 - 2  Specific Objectives of the Session
At the end of the session, the participants should be able to:

i.	 Describe the existing or planned farming systems noting farm sizes, 
enterprises and technologies 

ii.	 Explain how and when to grow the right crop varieties that will give the 
best returns to capital, water, land and labour

iii.	Enumerate the different factors that affect the preparation of cropping 
calendar

iv.	Prepare a cropping calendar and pattern suitable for the irrigation 
scheme

S2 - 3  Main Content of the Session 
i.	 Existing or planned farming systems

ii.	 Preparation of cropping calendar and pattern

S2 - 4  Session Flow
The recommended methodology includes facilitator presentation and group 
work. Time allocated is 2 hours. Session flow should preferably be as follows:

i.	 Discussion of the  factors that affect cropping calendar and pattern

ii.	 Discussion of the factors and issues in the preparation of cropping 
calendar and pattern such as: water issues, marketing issues, cost-
benefit analysis, capital requirement, local knowledge on production 
of the crop, production plan, choice and mix of enterprises to be 
undertaken
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S2 - 5  Resource Material

S2 - 5.1  What is a Cropping Calendar?
A cropping calendar is the sequencing of cultivation of selected crops within an 
irrigation scheme in a given period. The broad objective of a cropping calendar 
is to assist the farmer to plan his/her production activities and be able to acquire 
production resources at the appropriate time. The crops to be produced should 
be responsive to household needs and/or market demand.

Through this, the farmers should be able to establish regular cycles or patterns 
of activities and out puts over a 12 month period.

S2 - 5.2  Factors that Affect Cropping Calendar 
Development
There are several environmental and socio-economic factors which affect 
preparation of cropping calendar.  These include:

a. Water issues

Adequacy and reliability, which will determine the following:

	 Area to be under production

	 Cropping system 

	 Irrigation technology 

b. Marketing issues

For reliability of a marketing system, farmers could form marketing groups 
and enter into contracts with buyers. 

  A marketing plan 

  Availability of produce markets  

  Market information on supply, demand and prices 
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c. Gross Margin Analysis 
Conducting a gross margin analysis refers to the net gain after deducting variable 
production costs from gross output value. It assists in enterprise selection.  

Steps of Gross margin calculations of various crops:
	  Identify various crops grown and the acreage

	  Determine inputs required and costs

	  Establish market prices of the produce (farm gate, local and export 
    market) at different seasons

	  Tabulate the data and come up with various gross margin calculations
Table 1 below shows a sample gross margins analysis.

Table 1: Sample Gross margin for various crops in Kenya per acre (Year: 2010)

 Crop No. of 
times 
grown  

per year

Yield Unit 
Price 
(Ksh)

Gross  
out put 
(Ksh/
acre)

Cost of 
production 

(Ksh)

Gross 
margin 

per acre 
(Ksh)

Total 
gross 

margin per 
year (Ksh)

Maize 
(green)

2 17,000 
cobs

5 85,000 16,700 68,300 136,600

Maize 
(dry) 

1 7,000kg 30 210,000 30,000 180,000 180,000

Tomato 2 20,000kg 20 400,000 45,000 355,000 710,000
Cabbage 3 30,000kg 10 300,000 20,000 280,000 840,000
 Kales 3 30,000kg 10 300,000 20,000 280,000 840,000
Rice 2 3,600 kg 30 108,000 30,000 78,000 156,000

Source of data: PWMO Nyanza

d. Capital requirement
During the selection of an enterprise, consider the capital required for 
production. Some crops have very high initial capital demand and farmers may 
have challenges raising the funds.

e. Local knowledge on crop production 

In selecting a crop enterprise, the local community may not have the skills or 
capacity to produce certain crops. A mechanism to support such crop production 
needs to be put in place for such crops to be selected e.g. farmers desiring to 
grow exotic flowers
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f. Production Plan

Factors to consider in preparing the production plan

i.	 Economic analysis of the different enterprises

ii.	 Number of possible times a crop is grown per annum

iii.	Crop rotation program - Different crop families grown alternately in the 
field within a cropping system

iv.	Know what to grow and for whom

v.	 Know quantities required i.e. by the market at different times of the 
year.  Most agricultural produce especially horticultural crops are highly 
perishable and difficult to store while awaiting market

vi.	Cropping activities required for the crop such as land preparation,  hole 
preparation, planting, gapping, nursery pre-seeding, transplanting, 
manure and fertilizer application, earthing-up, spraying, pruning, 
thinning, weeding, picking/plucking, marketing etc.

Table 2 shows a sample cropping calendar.

Table 2: Sample Cropping Calendar

One-year cropping calendar

Crop Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Maize 
(green)

W/TD PC H - - LP/P W/TD PC H - - LP/P

Kales P W/H W/H W/H N/LP P W/H W/H W/H W/H W/H N/LP
Onion - - - N/LP P W W/ TD W/ PC W H - -
Tomato - N/LP P W/ PC/ 

TD
W/ 
PC/H

W/ 
PC/H

W/ 
PC/H

N/LP P W/ PC/ 
TD

W/ 
PC/H

W/ 
PC/H

Cabbage P W/H W/H W/H N/LP P W/H W/H W/H W/H W/H N/LP

Rice

PC/H - - - - - - N/LP P W/ PC/ 
TD

W/ 
PC

 PC/H

Others: 

Key: H-Harvesting;   P-Planting W- Weeding;    TD- Topdressing;    

LP-Land preparation; N- Nursery preparation; PC- pest & disease control
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g. Crop Diversification
A sustainable cropping system should consider: 

i.	 Balanced nutrient removal from the soil
ii.	 Reduced chances of pest and disease build up
iii.	Diversification of income by spreading the risk of   low prices from a 

particular enterprise/crop
iv.	Choice of crop enterprises that ensure household food and nutrition 

security

S2 - 5.3  What is a Cropping Pattern?
A Cropping pattern basically reflects the cropping arrangement in the field 
within an irrigation scheme. A rotational program has to be drawn putting into 
consideration the following aspects:

	 Root depth of crops to be grown
	 Breaking of disease and pest cycles
	 Life span of crops involved
	 History of the farm
	 Families of the crops involved
	 Labour demand/availability pattern

Since the major aim of establishing a cropping pattern is to prevent diseases 
and pests build up, the best system will be to plant crops of different families 
in succession as certain diseases tend to attack plants from the same families. 

A suggested procedure in the preparation of a rotation plan is presented in the 
table below:
Table 3: Sample Crop Rotation Plan

The 5-Plot Field Design 
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5

Brassicas 
Family: 
Cabbage, 
Kales, 
Cauliflower

Solanaceae 
Family:
Eggplant, 
pepper, 
potato

Cucurbits 
Family:
Watermelon, 
cantaloupe,
Squash 
(Pumpkin)

Liliceae Family:
 
Bulb Onion, 
Spring onion, 
Garlic

Legumes Family:
 
Cowpea, Green 
gram, snow peas, 
soybeans
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The 3-Plot Field Design 

Plot 1 Plot 2 Plot 3
Peas, bean, cucumber, 
melon, pumpkin

Carrot, onion, turnip, 
eggplant, tomato, pepper, 
potato

Cabbage, cauliflower, kales

Procedure in preparation of crop rotation plan:

i.	 Group the priority crops as per family

ii.	 List the prevailing pests and diseases in the scheme

iii.	Categorise the various types of pests and diseases in terms of host 
range and control measures

iv.	Allocate the crops to different plots as per the calendar such that each 
crop family can be replanted in the field after at least every 3 seasons

v.	 Organise the information in rotational chart form as per the sample 
forms given above

GROUP WORK No. 1: Formulation of a 
Cropping Calendar and Pattern 

TASK: To prepare/formulate the cropping calendar and pattern suitable for the 
irrigation scheme.

EXPECTED OUTPUT: Irrigation scheme’s cropping calendar and pattern

TOTAL TIME ALLOCATION: 2 hours

METHODOLOGY: Group task, brainstorming, plenary presentation

PROCESS: General instructions to groups:

1.	 Divide participants into 4 groups. (Recommendation - max 10 in a group)

2.	 Assign each group’s task(s)

3.	  Explain the task, expected output, methodology and time allocation for 
group work and plenary presentation

4.	 Each group organizes itself - selecting the leader, rapporteur, etc.
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Specific instructions: Considering all the factors in the preparation of cropping 
calendar and pattern (CCP) previously discussed, each group is tasked to 
prepare a CCP suitable for their scheme. This is done through a brainstorming 
and consensus method.

Procedure: (To be accomplished in 30 minutes)

	 Rank the priority crops as per the gross margins

	 List cropping activities required for the crops selected

	 Check the time market requirement over the months of the year

	 Synchronize the planting dates in relation to water availability, weather, 
labour etc

	 Organise the information in calendar form

2.	 Output is printed in a flipchart. See sample CCP in Table 1

3.	 Time allocation for group work including printing of output is 1 hour per 
group working simultaneously

4.	 Plenary presentation is 1 hour or 15 minutes for each group

5.	 Facilitator to process the activity and provide synthesis
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Session 3:  Formulation of a Water 
                 Distribution Plan

S3 - 1  General Session Objective
At the end of the session, the participants are expected to be able to formulate 
a water distribution plan suitable for their irrigation scheme.

S3 - 2  Specific Objectives of the Session
At the end of the session, the participants should be able to:

i.  Relate water distribution plan to:

	 Irrigation technology being or to be used

	 Cropping calendar

	 Cropping pattern

ii.  Prepare a water distribution plan suitable for their scheme

S3 - 3  Main Content of the Session 
The main content of the session includes:

	 Type of irrigation application technologies in Kenya

	 Water distribution methods

	 Preparation of water distribution plan

S3 - 4  Session Flow
The recommended methodology includes facilitator presentation and group 
work. Time allocated is 2 hours. Session flow should preferably be as follows:

i.	 Discussion on the various irrigation application technologies used in  
Kenya

ii.	 Explanation of water distribution methods

iii.	Discussion on water application methods
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iv.	Discussion on cropping calendar and pattern as they relate to water 
distribution and application in the scheme

S3 - 5  Resource Material

S3 - 5.1  Type of Irrigation Application 
Technologies
There are basically four types of irrigation water application technologies used 
in Kenya.

a. Surface Irrigation (Furrow and Basin)

Furrows are small channels, which carry water down the land slope between the 
crop rows. Water infiltrates into the soil as it moves along the slope. The crop is 
usually grown on the ridges between the furrows. This method is suitable for all 
row crops and for crops that cannot stand in water for long periods (e.g. 12-24 
hours). Irrigation water flows from the field channel into the furrows by opening 
up the bank of the channel, or by means of siphons.

Basins are flat areas of land, surrounded by low bunds. The bunds prevent the 
water from flowing to the adjacent fields. Basin irrigation is commonly used for 
rice grown on flat lands or in terraces on hillsides. In general, the basin method 
is suitable for crops that are unaffected by being inundated for long periods 
(e.g. 12-24 hours). 
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Figure 3:  Surface Water Application Methods (Furrow and Basin)

b. Overhead Irrigation (Sprinkler) 

Sprinkler irrigation is a method of applying water on crops through a system 
of pipes usually by pumping or gravity. It is then sprayed into the air through 
sprinklers so that it breaks up into small water drops which fall to the ground. The 
water supply system, sprinklers and operating conditions should be designed 
to enable a uniform application of water. 

Sprinkler irrigation is mostly suited for row, field and tree crops. 

Water is sprayed over or under the crop canopy. However, large sprinklers are 
not recommended for irrigation of delicate crops such as lettuce because the 
large water drops produced by the sprinklers may damage the crop. 
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Figure  4: Sprinkler Irrigation Water Application

c. Localized irrigation (Drip, bubble)

Drip irrigation is sometimes called trickle irrigation and involves dripping water 
onto the soil at very low rates (2-20 litres/hour) from a system of small diameter 
plastic pipes fitted with outlets called emitters or drippers. Water is applied close 
to plants so that only part of the soil in which the roots grow is wetted, unlike 
surface and overhead irrigation, which involves wetting the whole soil surface. 
With drip irrigation, water applications are more frequent (usually every 1-3 
days) as compared to other methods.  This provides a very favourable high 
moisture level in the soil for plants can flourish. This system has the highest 
water use efficiency of over 85%.
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Figure 5:  A Localized Method of Water Application (Drip Irrigation)  
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d. Spot irrigation (hose pipe)

Of the four irrigation types, this application method is considered the simplest 
and does not require any sophisticated system. In this method, water is applied 
directly to the crop by use of a hose pipe.  

Figure 6:  Spot Irrigation Method of Water Application

S3 - 5.1  Water Distribution Methods and 
             Allocation Regime
Depending on the irrigation technology used, water may be distributed 
differently. Water can be distributed into two ways either continuous throughout 
to all farmers or on rotational basis. 

a. Continuous 
In this kind of water distribution, irrigation water is given to all the farmers 
simultaneously to irrigate an area for a specified time period. Farmers are 
provided with enough water to irrigate the design area for the designated 
number of hours.  This system is suited where water is enough for all farmers 
to irrigate simultaneously.
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b. Rotational basis

In this kind of water distribution, a group of farmers in a specified lateral/block is 
given water at a specified time to irrigate a specified area.  In this case, all the 
laterals may be of the same size or can vary. This kind of system increases the 
project cost since all distribution lines are same as mainline and are controlled 
differently.  This system is suited where water is inadequate hence is supplied 
on rotational basis.

Example 1: If a project has seven  laterals/blocks and the irrigation interval of 
the project is seven days, then each lateral gets water once a week and all the 
farmers in that lateral gets water only that day in a week.  If the water is still not 
enough to serve all the members of that lateral then water is directed to a sub-
lateral for a specified time of the day.

Example 2: If the lateral has 12 sub-laterals, then each sub lateral is given two 
hours a day per week.  If still the water is not enough for that sub lateral, then it 
is directed to one farmer at a time.  Thus in the above scenario of a sub lateral 
has four farmers each, then each farmer is given the water for only 30 minutes 
per day per week.  In this kind of design, all conveyance system is the same 
size.  This leads to an expensive project but that’s the only alternative to satisfy 
the water demand.

S3 - 5.3  Cropping Calendar and Cropping 
              Pattern
Since irrigation technology is already known then the factors that will affect our 
water distribution and allocation regime are cropping calendar and cropping 
pattern.

a.  Cropping calendar
This is establishment of regular cycles of activities/outputs over one year i.e. 
what activities will be carried out each month for each crop planned to be grown 
in the farm.  The irrigation scheme can decide to have a uniform cropping 
calendar or each farmer to have his own cropping calendar depending on the 
irrigation system.   
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NB: This will guide the water distribution committee to know the peak demand 
for water and when there is no water required in the system at all.  It is best to 
carry out maintenance during the months when water is not required.

b. Cropping pattern
This will basically reflect the cropping sequence in the field. There are two ways 
of looking at this based on water adequacy.

If water is not enough to irrigate all whole irrigation area at the same time, then 
a rotational water distribution program is put in place.  The scheme members 
decide which areas to start irrigation first.  Normally, from the downstream side 
of the scheme to upstream or vice versa.  The scheme is divided into zones 
and each zone has its date for planting.

If water is enough to irrigate the whole irrigation area at the same time, then 
each farmer divides his irrigation area into plots e.g. the irrigation area is one 
acre and irrigation interval seven days then the members can decide to divide 
their farms into six equal plots each plot to be irrigated per day and one rest 
day.  The number of plots in each lateral in the scheme with specific crop is 
identified.  The planting date and maturity dates of each crop are determined.  
In this way the water demand for a specified time of the year is known. This 
assists in marketing of each crop hence an operation and maintenance plan 
can be developed.

Sharing of costs of water distribution
The IWUA can have each member contribute an equal amount of money to 
cover the total cost of water delivery. This may promote misuse of water as 
individuals equally share the cost.

Water charges can also be done based on the area of land the individual has.

In some cases it is important to install metering devices at individual farm 
abstraction points to ensure that farmers pay for the amount of water they use 
and thus increase water use efficiency.
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GROUP WORK No. 2: Formulation of a 
Water Distribution Plan 

Task: To prepare/formulate the water distribution plan suitable for the irrigation 
scheme

Expected Output:  Irrigation scheme’s water distribution plan

Total Time Allocation:  2 hours

Methodology:  Group work, brainstorming, plenary presentation

Process: General instructions to groups:

	 Divide participants into 4 groups. (Recommendation- max 10 in a group)

	 Assign each group’s task(s)

	 Explain the task, expected output, methodology and time allocation for group 
work and plenary presentation

	 Each group organizes itself - selecting the leader, recorder, rapporteur, etc.

Specific instructions:
i.	 Based on the output of Group work Number 1 - cropping calendar and 

pattern (CCP), each group is tasked to prepare a water distribution plan 
(WDP) suitable for their scheme. This is done through a brainstorming and 
consensus method

ii.	 The WDP should consider appropriate type of water application and water 
distribution method as previously discussed

iii.	Output is printed in a flipchart (See suggested format below)
iv.	Time allocation for group work including printing of output is 1 hour per group 

working simultaneously
v.	 Plenary presentation  is 1 hour or 15 minutes for each group
vi.	Facilitator to process the activity and provide synthesis
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Suggested Format of a Water Distribution Plan for ______Irrigation 
Scheme and Rotation Schematic

A.	Irrigation Period (Based on the Cropping calendar):  
From __________ to _____________ (month)

B.	Water Application Method: ___________________ 

C.	Water Distribution Method: 

(a)	 Per farmer: ____________ no. of hours/day	

(b)	 Rotation basis: 

(i) Irrigation interval: _______ days

(ii) No. of laterals: ___

(iii) Schedule by lateral: ______ day(s)

(iv) No. of sub-lateral: _______

(v) Schedule by sub-lateral: _____ hours/day

Figure 7:  Rotation Schematic
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Session 4: Formulation of System O & M Plan

S4 - 1  General Session Objective
At the end of the session, the participants are expected to be able to 
formulate a system operation and maintenance (O & M) plan suitable for their 
irrigation scheme.

S4 - 2  Specific Session Objectives
At the end of this session the participants should be able to:

i.	 Explain the need for O & M of an irrigation system
ii.	 Enumerate activities necessary in the O & M of an irrigation system
iii.	Prepare a system O & M plan

S4 - 3  Main Content of the Session 
i.	 Definition of system O & M
ii.	 Types of system O & M
iii.	Importance of O & M
iv.	Steps/procedure in system O & M plan
v.	 Formulation of system O & M plan

S4 - 4  Session Flow
The recommended methodology includes facilitator presentation and group 
work. Time allocated is 3 hours. Session flow should preferably be as follows:

i.	 Define what system O & M is
ii.	 Differentiate various types of O & M works
iii.	Discuss the system O & M requirements in terms of activities that have 

to be undertaken
iv.	Discuss the resources required to carry out the O & M activities
v.	 Discuss the preparation of an O & M schedule
vi.	Discuss the steps involved in formulation of system O & M plan
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S4 - 5  Resource Material

S4 - 5.1  Irrigation System Operation and 
Maintenance
Irrigation System Operation

This refers to the management and supervision of the irrigation activities to 
effectively utilize the irrigation water resource, physical facilities and human 
resources to facilitate production in an irrigation scheme.

Irrigation System Maintenance

This refers to activities done for the optimum functioning of an irrigation 
system’s facilities and structures as designed. These include repair works 
activities which restore facilities and structures back to their functional and 
serviceable status after falling into a dysfunctional condition. These repair 
works are considered part of system O & M activities.

S4 - 5.2  The Need to Operate and Maintain 
Irrigation Systems
The objectives of system operation and maintenance are the following:

	 To keep the scheme in good operating condition so that it will provide 
uninterrupted service

	 To extend the useful life of the scheme

	 To achieve the above at the lowest possible cost

	 To ensure adherence to operation maintenance guidelines

	 To increase efficiency and effectiveness of water use

	 Sustainability of the system
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S4 - 5.3  Methods of Carrying out System O & M
O&M activities can be undertaken under two different methods i.e.:

	 By the IWUA 

	 By a private entity on behalf of the IWUA e.g. An irrigation water service 
provider

S4 - 5.4  Key O & M Activities
O & M of irrigation facilities and structures consists of:

(a)	 Routine works

(b)	 Periodic repair works

(c)	 Emergency repair works 

(a)  Routine works are operation and maintenance activities done prior to use 
of irrigation facilities. It includes:

	 Greasing of gates

	 Removal of silt

	 Cutting of grasses in inner sections of canals and farm ditches prior to 
and regularly during irrigation

	 Removal of obstruction in the structures, canals and farm ditches

	 Repair of pumps

	 Opening gates and other water control structures

	 Fueling of pumps

	 Shifting infield equipment

	 Allocating duties/labour etc

(b) Periodic repair works are maintenance works done during the irrigation 
season.  It is the process by which facilities and structures are reverted 
back to their functional and serviceable status after falling into dysfunctional 
condition.  
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These works may include:

	 Repair and re-shaping of canals, farm ditches and embankments

	 Repair of pipelines

	 Removal of silts and sediments inside canal prism

	 De-silting of intake works etc;

	 Repair of upstream and downstream transitions and protection works of 
structures e.g. weir

(c)  Emergency repair works are repair works done at any given time (before, 
during or after an irrigation season), so as to ensure that facilities and 
structures are functional and in good working condition. 

Emergency works require immediate and joint action by irrigation staff and 
farmers to prevent or reduce the effects of unexpected events such as:

	 Overtopping of river dike causing flooding

	 Failure of intake works, pump set breakdown

	 Natural disasters such as earthquakes and floods

S4 - 5.5 Steps In Planning, Implementing, 
Monitoring and Evaluating A Scheme O & M 
Activities

i.	 List all the system components

ii.	 Carry out an inspection of each and every system component. (A 
report is prepared detailing what needs to be done. Broken, leaking, 
replacement etc)

iii.	 Estimate the cost all the O & M activities required

iv.	 Draw up a O & M schedule (time)

v.	 Draw up a O & M action plan

vi.	 Implement the action plan

vii.	 Carry out monitoring and evaluation
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S4 - 5.6  Scheme O & M Plan
An O & M action plan should contain the following:

i.	 The inspection findings

ii.	 The O & M activity

iii.	 The required resources

iv.	 The cost estimates

v.	 The timing for O & M works

vi.	 The person responsible for the action

vii.	 Monitoring indicators

viii.	Remarks
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GROUPWORK No. 3:   Formulation of System 
Maintenance Plan 

 
TASK: To prepare/formulate the maintenance plan suitable for the 
irrigation scheme.
EXPECTED OUTPUT: Irrigation scheme’s system maintenance plan
TOTAL TIME ALLOCATION: 2 hours
METHODOLOGY: Group work, brainstorming and plenary presentation
PROCESS
General instructions to groups:

i)	 Divide participants into 4 groups. ( Recommendation- max 10 in a 
group)

ii)	 Assign each group’s task(s)
iii)	 Explain the task, expected output, methodology and time allocation 

for  group work and plenary presentation
iv)	Each group organizes itself - selecting the leader and rapporteur

Specific instructions:
i)	 Based on the output of Group work number 1 - CCP, each group is 

tasked to prepare a system O & M plan suitable for their scheme. 
This is done through a brainstorming and consensus building method

ii)	Take note of Table 2 (Cost estimate) and Table 3 (Schedule) to guide 
you in determining availability of your resources which will influence 
your plan

iii)	 Output is printed on a flipchart. See sample format below
iv)	Time allocation for group work including printing of output is 1 hour 

per group working simultaneously
v)	Plenary presentation  is 1 hour or 15 minutes for each group
vi)	Facilitator to process the activity and provide synthesis 

Tables 7.4, 7.5, 7.6, 7.7 and 7.8 are provided to guide the participants in 
the preparation of the O & M plan.
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Table 4: Sample System O & M Plan for an Irrigation Scheme

Scheme’s One-Year Cropping Calendar

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

H P

W/

TD

TD/

H H LP H P

W/

TD

TD/

H H LP

          Irrigation Period                 			   Irrigation Period

Sample Maintenance Plan

Type of Work Particulars Schedule Cost 
(Kshs)

A.	 Routine works 
(Before irrigation)

Greasing of gates 1st week Jan, 1st week Jul 1000
Removal of silt 3rd week Jan, 3rd week Jul 3000
Cutting grasses 3rd week Jan, 3rd week Jul 2000
Clearing of obstruction 3rd week Jan, 3rd week Jul 2000

B.	 Periodic works 
(During irrigation)

Canal and embankment 
re-shaping

1st week Jan, 1st week Jul

4000
Repair of pipelines 1st week Jan, 1st week Jul

4000
De-silting of intake 4th week Jul, 1st week Jul 5000

C.	 Emergency 
works

(As the need arises) (Reserved budget)= 10000

Sample Operation Plan

Type of Work Particulars Schedule Cost 
(Kshs)

A.	 Routine 
inspection of the 
system

Intake for blockage Once per  week 100
Pipeline for bursts/leakages Three times a week 300
Canal for obstruction Three times a week 300
Operation of control structures As per rotation 

schedule
300

B.	 Office  
administration

Collecting and recording water 
fee

5 days a week

1,000
Monthly meetings by IWUA 
committee

Monthly 4,000

Office operations Daily 500
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Table 5: Maintenance Requirements and Cost Estimates

No Component Inspection Findings Recommended Solution Cost

1 Weir/Intake 
Box 

Silt deposit ion 
blockage of wash out

Desilting twice as per 
cropping calendar 

2 x 40 people 
each at Ksh 200/= 
16,000/=

2 Pressure 
Breaking 
tanks

Silt deposit leaks - Desilting 

- Repairing leaks

2 x2 @ 200/= 
10,000/=

3 Piping - Leakages 

- Exposed pipes

- Repairing 

- Back filling/concreting

- Ksh 50,000/=

- Pipes

- P.V.C adhesives

- Cement

- Ballast and sand 
+ labour  

4 Gate valves Non functioned gate 
valves

- Prepare with new ones 
and valve sockets.

- Build chambers for 
security

5 x 3000 (gates) 
5x3000(chamber) 
10x450 (VS) 2000 
(labour)

5 Lateral/ 
tertiaries

Burst Mend & replace burst - 10” – 3” pipes 
PVC

- 10” – 2” pipes 
PVC

- 10” -1 ½” pipes 
PVC

- 10” – 1” pipes 
PVC
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Table 6: Sample Maintenance Schedule 

No. Activity Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 Carry out 
inspection of the 
system X X X X X X X X X X X X

2 Office 
administration 

X X X X X X X X X X X X

3 Cost all the 
maintenance 
activities

X X
4 Draw up a 

maintenance 
schedule

X X
5 Draw up a 

maintenance 
action plan

X
6 Implement the 

action 

Plan
X X

7 Carry out 
monitoring and 
evaluation

X X
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Session 5:  Field Visit

S5 - 1  General  Session Objective
At the end of the session, the participants will be exposed to actual field 
conditions that may be similar to or different from their own local set up.

S5 - 2  Specific Objectives of the Session
At the end of the session, the participants should be able to:

i.	 	Exchange ideas with their counterparts in the scheme visited

ii.	 Compare and contrast their own irrigation situation to that of the scheme 
visited

iii.	Verify some of the concepts taught in the training sessions

S5 - 3  Main Content of the Session 
Field observation and interaction at a pre-selected site.

S5 - 4  Session Flow
The recommended methodology includes observation and discussion. Time 
allocated is 1 day. Session flow should preferably be as follows:

i.	 Prepare a checklist of issues that participants should examine during the 
field visit as regards the following:

	 Project initiation and scheme objectives

	 Farmers organization and participation

	 Financing of scheme development

	 Enterprises

	 Operation and maintenance

ii.	 Report on the findings of the field visit



Module 4:  Irrigation System Management46 Chapter 4: Introduction to Irrigation System Management 47

S5 - 5  Resource Materials
For this session, participants will undertake a field visit and make use of the 
following checklist:

i.	 Project initiation and scheme objectives

	 Who came up with the initial project idea?

	 Why the project was felt necessary?

	 What specific problems did the scheme members or community want 
to solve?

	 How was the community mobilized and sensitized on the proposed 
project?

	 What were the members/community roles during the planning stage 
of the proposed project?

ii.	 Farmers organization and participation

	 What is the structure of the IWUA?

	 How are the scheme leadership and management functions carried 
out?

	 How are the scheme operations and maintenance functions 
organized?

iii.	 Financing of scheme development

	 What was the total cost of the project?

	 How was the project implementation financed?

	 Who were involved in the project financing?

	 What were the members’ contributions in the financing of the project?

	 Were there any institutions or organisation other than members 
involved?
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iv.	Enterprises

	 What enterprises do the farmers practice?

	 What made the farmers choose these enterprises?

	 How is marketing of the irrigated produce organized?

	 Do they deal with middlemen? And if yes how do they handle them?

	 Do they keep records of their enterprises and how are they used?

	 What marketing challenges do they face and how do they deal with 
them?

A suggested report format is presented below.

SUGGESTED REPORT FORMAT FOR THE FIELD VISIT

Scheme Visited: _____________________________

Location: ___________________________________

Date of Visit: _______________________________

Observation:

1.	Project initiation and objectives

	 Why the project was felt necessary?

___________________________________________________________

___________________________________________________________

	 What specific problems did the scheme members or community want to 
solve?

___________________________________________________________

___________________________________________________________
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	 How was the community mobilized and synthesized on the proposed 
project?

___________________________________________________________

___________________________________________________________

	 What were the members/community roles during the planning stage of 
the proposed project?

2.	Farmers organization and participation

   ___________________________________________________________

	 What is the structure of the IWUA? (Please use a separate sheet to draw 
the structure)

___________________________________________________________

	 How are the scheme leadership and management functions carried out?

___________________________________________________________

___________________________________________________________

	 How are the scheme operations and maintenance functions carried out?

___________________________________________________________

___________________________________________________________

3.	Financing of scheme development

	 What was the total cost of the project?

___________________________________________________________

___________________________________________________________
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	 How was the project implementation financed?

___________________________________________________________

___________________________________________________________

	 Were there any institutions or organisation other than members involved?

___________________________________________________________

	 Who were involved in the project financing?

___________________________________________________________

___________________________________________________________

	 What were the members contribution in the financing of the project?

___________________________________________________________

___________________________________________________________

	 What were the members contribution in the financing of the project?

___________________________________________________________

___________________________________________________________

	 What were the members contribution in the financing of the project?

___________________________________________________________

___________________________________________________________

4.	Enterprises

	 What enterprises do the farmers practice?

___________________________________________________________

___________________________________________________________
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	 What made the farmers choose these enterprises?

___________________________________________________________

___________________________________________________________

	 How is marketing of the irrigated produce organized?

___________________________________________________________

___________________________________________________________

	 Do they deal with middlemen? And id yes how do they handle them?

___________________________________________________________

___________________________________________________________

	 Do they keep records of their enterprises and how are they used?

___________________________________________________________

___________________________________________________________

	 What marketing challenges do they face and how do they deal with them?

___________________________________________________________

___________________________________________________________

5.	Please list down other observations. In answering each item, you may use 
extra sheets of paper.
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Session 6:  Environmental and Social  
                 Management Plan (ESMP)

S6 - 1  General Session Objective
At the end of the session, the participants should be able to explain how to 
prepare and implement an ESMP as part of the irrigation system management.

S6 - 2  Specific Objectives of the Session
At the end of the session, the participants should be able to:

i.	 Discuss The Environmental Management and Coordination Act, 2015

ii.	 Define Environmental and Social Impact Assessment

iii. Define Environmental and Social Management Plan

iv. Prepare Environmental and Social Management Plan

v.	 Incorporate the Environmental and Management Plan in the overall 
irrigation system management plan

S6 - 3  Main Content of the Session 
The main content of the sessiion includes:

i.	 Review of the EMCA 2015

ii.	 Definition of ESIA and ESMP

iii.	Importance of carrying out ESIA in irrigation schemes

iv.	Procedure in the preparation of ESMP

v.	 Preparation of activity schedules and their costs

vi.	Incorporating the EMP in the scheme system management plan
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S6 - 4  Session Flow
The recommended methodology includes enhanced lecture and group work. 
Time allocated is 2 hours. Session flow should preferably be as follows:

i.	 Introduction/review of environmental laws EMCA 2015

ii.	 Definition what is ESIA

iii.	Discussion of the importance of ESIA

iv.	Discussion on the preparation of EMP  

v.	 Discussion of the preparation of system management plan incorporating 
the EMP

S6 - 5  Resource Material

S6 - 5.1  Introduction: The Kenyan Law and the 
Environment
In 1999 the government enacted an Act to manage the use of the environment 
to ensure sustainable development. It is called the Environmental Management 
and Coordination Act of 1999 (EMCA, ) revised 2015. The aim of EMCA 2015 
is to provide a regulatory framework for human activities that undermines the 
vital natural resources that support economic, social and cultural life as well as 
the very existence of man.

S6 - 5.2  EMCA 2015
The Law states that every Kenyan has a right to a clean and healthy environment 
and has a duty to protect and enhance the quality of the environment.

EMCA 1999 Guiding principles

•The principal of public participation

•The principal of Indigenous knowledge

•The principal of International cooperation
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•The principal of inter-generational and intra-generational equity

•The polluter pays principal

•The precautionary principal

S6 - 5.3  Key Pillars of EMCA 1999 (Revised 2015)
1. Environment to include the public (Locus standi)

2. The Public Complaints Commission

3. Environmental Impact Assessment, that encompasses the following:

	 Identify impact of a project on the environment

	 Predict likely changes on the environment

	 Evaluate various alternatives to the project

	 Propose mitigation measures for negative impacts

	 Generate baseline data for monitoring and evaluation

	 Facilitate decision makers make economically and environmentally sound 
decisions

4. Standards enforcement committee

• Fiscal incentives include Tax relief, User fees and Customs waivers

• Environmental offences

-	 Pollution offences

-	 Destruction of forest reserves

-	 ESIA violations

-	 Inspection violations

-	 etc

NEMA is the principal instrument of the government in implementing all policies 
and laws relating to the environment.
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S6 - 5.4  Definition of terms related to 
Environmental Management Planning

i.  Definition of Environmental and Social Impact Assessment
An Environmental and Social Impact Assessment (ESIA) is a pre- implementation 
activity designed to predict the possible impacts of a development activity on 
the environment in order to facilitate the development of mitigation measures 
to ensure environmental quality and sustainable development.

ii.  Definition of Environmental Audit
This is an activity carried on an existing project to check and monitor the 
implementation of the Environmental and social management plans. This is 
carried out annually. The methodology of carrying out audits is the same as for 
ESIA.

iii.  Definition of Environmental and Social Management Plan
This is a plan prepared by the IWUA members guided by an environmental 
expert which identifies environmental and social problems, mitigation activities, 
time frame schedule, who to implement and the cost. Environmental and social 
management involves the control and management of the environment, this 
essentially means measures taken to balance the utilization of natural resourc-
es and these may be classified into two: 

	 Measures to ensure balanced utilization, to prevent over-exploitation or to 
restore those that have been used to strenuous levels.

	 Measures taken to prevent introduction of any substances or energy which 
might immediately or in the long run cause deleterious consequences to 
natural resources. This measure is also known as pollution control.  
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S6 - 5.7  Incorporating ESMP in the system 
management action plan
Protection of the environment is a concern not only of one sector but by 
everyone. Its degradation has tremendous effects on everyday life. If the 
environment is harmed and goes unabated, the effects are far-reaching and 
at worst irreversible. While in the search to satisfy needs, people may need 
to exploit the environment, they must cooperate with each other to cope with 
environmental problems and concerns if only to satisfy those needs.  

Preparing the ESMP and making it part and parcel of the overall system 
management action plan must therefore be done including a budget. This 
is a community development plan prepared by the community guided by 
development partners.  It identifies activities, time frame schedule, who to 
implement and the cost involved. 

Presentation of the instruction for Group Work No. 4 Task on preparation of 
ESMP and a sample ESMP is also presented.
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GROUP WORK No. 4: Formulation of 

Environmental and Social Management Plan
TASK: To prepare/formulate an ESMP to complement the overall system 
management plan for the irrigation scheme based on the ESIA.

EXPECTED OUTPUT: Irrigation scheme’s ESMP

TOTAL TIME ALLOCATION: 2 hours

METHODOLOGY: Group work, brainstorming and plenary presentation

PROCESS

General instructions to groups:

i)	 Divide participants into 4 groups. (Recommendation- max 10 in a 
group)

ii)	Assign each group’s task(s)

iii)	Explain the task, expected output, methodology and time allocation 
for group work and plenary presentation.

iv)	Each group organizes itself – selecting the leader, rapporteur, etc.

Specific instructions:

i)	 Each group is tasked to prepare an ESMP suitable for their scheme. 
This is done through a brainstorming and consensus building method

ii)	A sample ESMP format is provided to guide the participants

iii)	 Output is printed on a flipchart

iv)	Time allocation for group work including printing of output is 1 hour 
per group working simultaneously

v)	Plenary presentation  is 1 hour or 15 minutes for each group

vi)	Facilitator to process the activity and provide synthesis
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Session 7:  Formulation of Irrigation System 
Management Action Plan

S7 - 1  General Session Objectives
At the end of the Session, the participants are expected to be able to prepare 
their irrigation scheme’s system management action plan.

S7 - 2  Specific Session Objectives
At the end of the Session, the participants should be able to:-

i.	 Describe the concept and meaning of action planning;

ii.	 Demonstrate basic skills on action planning

iii.	Develop a tentative system management action plan for their irrigation 
scheme

S7 - 3  Main Content of the Session
i.   Concept of action planning

ii.   Preparation of a draft system management action plan 

S7 - 4  Session Flow 
The recommended methodology includes facilitator’s presentation, group work 
and participants plenary presentation. Time allocated is 2 hours. Session flow 
should preferably be as follows:

i.	 Discuss the concept and meaning of action planning

ii.	  Discuss an example on action planning

iii.	Guide participants to prepare an irrigation system management action 
plan 
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S7 - 5  Resource Material

S7 - 5.1  Action Planning
Planning means making decisions, preparing, arranging, designing, setting up 
and proposing. Planning is necessary because of the following:

	 To efficiently utilise scarce resources,

	 To create order, and

	 To facilitate monitoring and evaluation.

S7 - 5.2  Components of An Action Plan
The components of an Action Plan are:

	 Objectives

	 Activities

	 Resources

	 Implementer/responsible person

	 Time frame

Action planning helps to answer the following questions:

	 How will we achieve our objectives?

	 What activities should we carry out to achieve our objectives?

	 What resources do we require to carry out the activities?

	 Who will carry out each of these activities?

	 When will we carry out each activity?
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Below is an example of the components of an action plan stating the problem 
and objectives of the action plan to be prepared.

Sample Action Plan: Improving Basin Irrigation in 
Hapa Iko Irrigation Scheme
Problem: 	 High incidences of canal water losses

Objective: 	 Reduce incidences of water losses 

Activities: 

In order to address this problem the following activities will have to be under-
taken:

	 Lining of canals

	 Maintain and repair of water control structures 

	 Training of IWUA management committee and farmers on irrigation water 
Management

	 Installation of water measuring facilities

	 Enforce scheme by-laws 

Resources

To carry out these activities the following resources will be required;

	 Finances

	 Labour

	 Materials

	 Equipment

	 Spare parts

Responsible Person
This section designates the person responsible for carrying out the activities.

Timeframe
Determine the duration and when  each activity will be carried out.
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S7 - 5.3  Reviewing The Action Plan
After you have carried out the activities you need to do a review to determine 
if the objective has been achieved.  Review means to analyse and evaluate 
certain actions. It helps to answer the following questions

	 What went well? 

	 What went wrong? 

	 What was learnt? 

GROUPWORK No. 5:  System Management Action Plan

Formulation of System Management Action Plan

TASK: To prepare/formulate a draft system management Action plan for the 
irrigation scheme.

EXPECTED OUTPUT: Irrigation scheme’s draft system management action 
plan

TOTAL TIME ALLOCATION: 2 hours

METHODOLOGY: Group work, brainstorming and plenary presentation

PROCESS 

General instructions to groups:
i)	 Divide participants into 4 groups. ( Recommendation- max 10 in a group)

ii)	 Assign each group’s task(s)

iii)	Explain the task, expected output, methodology and time allocation for 
group work and plenary presentation

iv)	Each group organizes itself - selecting the leader, rapporteur, etc.



Module 4:  Irrigation System Management64 Chapter 4: Introduction to Irrigation System Management 65

Specific instructions:
i)	 Each group to prepare an action plan according to system management 

component assigned to work on. Each group to use the provided formats.  
The group assignment is as follows:

	 Group 1 – Cropping calendar and pattern (Refer to table 10)

	 Group 2 – Water distribution (Refer to table 11)

	 Group 3 – System operation and maintenance (Refer to table 12)

	 Group 4 – Environmental and social management plan  (Refer to table 13)

ii)	 Through brainstorming and consensus building method, each group 
prepares its plan following the recommended format below

	  Output is printed on a flipchart 

	 Time allocation for group work including printing of output is 1 hour per 
group working simultaneously

	 Plenary presentation  is 1 hour or 15 minutes for each group

	 Facilitator to process the activity and provide synthesis
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Annex 1: Training Objectives

IRRIGATION SYSTEM MANAGEMENT COURSE FOR 
HAPA IKO SCHEME

August 16-19, 2021, Jijenge Church, Hapa Iko

SESSION/SUBJECT 
MATTER

OBJECTIVES

A.	 Introduction to 
Irrigation System 
Management

1.	 Explain what is irrigation and an irrigation 
system

2.	 Enumerate the components of an irrigation 
system

3.	 Explain what entails the management of an 
irrigation system

B.	 Formulation 
of Cropping 
Calendar

1.	 Describe the existing farming systems noting 
farm sizes, enterprises and technologies

2.	 Explain how and when to grow the right crop 
varieties that will give the best returns to capital, 
land and labour

3.	 Enumerate the different factors to be considered 
in the preparation of cropping calendar

4.	 Prepare a cropping calendar suitable for their 
irrigation scheme

C.	 Formulation of 
Water Distribution 
Plan

1.	 Discussion on the various irrigation application 
technologies used in  
Kenya

2.	 Explanation of water distribution methods
3.	 Discussion on water application methods

4.	 Discussion on cropping calendar and pattern as 
they relate to water distribution and application 
in the scheme

D.	 Formulation 
of System 
Maintenance Plan

1.	 Explain the need for maintenance of irrigation 
schemes

2.	 Enumerate activities necessary in the 
maintenance of irrigation systems

3.	 Prepare a system maintenance plan



Module 4:  Irrigation System Management72 Annex 73

SESSION/SUBJECT 
MATTER

OBJECTIVES

E.	 Field Visit to 
A Functional 
Irrigation Scheme

1.	 To expose farmers to actual field conditions that 
may be similar to or different form their own local 
set up for the purpose of exchanging ideas and 
getting to practically see some of the concepts 
taught in the lecture hall

F.	 Formulation of 
An Environment 
Management Plan

1.	 Define EMCA 2015
2.	 Define ESIA
3.	 Define ESMP
4.	 Prepare the  ESMP
5.	  Incorporate the ESMP in the overall system 

management plan

G.	 Formulation 
of System 
Management 
Action Plan

1.	 Understand the concept and the meaning of 
action planning

2.	 Acquire basic skills on action planning
3.	 Make a tentative system management action 

plan for their irrigation scheme
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Annex 2: Training Time Table

Irrigation System Management Course for Hapa Iko 
Scheme

August 16-19, 2021, Jijenge Church, Hapa Iko

DAY/TIME TOPIC/SESSION PERSON 
RESPONSIBLE

Day 1     

8.00- 8.30

       8.30- 9.00

9.00- 9.45

9.45-10.30

      10.30-11.00

      11.00-12.00

      

      12.00-13.00

      13.00-14.00

      14.00-15.00

      15.00-16.00

Registration of participants

Opening program/Climate setting

Pre Training Knowledge Inventory

Surfacing and leveling of expectations

TEA BREAK

INTRODUCTION TO IRRIGATION 
SYSTEM MANAGEMENT

FORMULATION OF CROPPING 
CALENDAR AND PATTERN

LUNCH 

Group work 1: Preparation of cropping 
calendar and pattern 

Output Presentation

CIO

CIO

Facilitator/CIO

Facilitator /CIO

Facilitator/CIO/ 
Resource Person

Facilitator /CIO/
Resource Person

Facilitator /CIO/
Resource Person

Participants
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DAY/TIME TOPIC/SESSION PERSON 
RESPONSIBLE

Day 2     
8.00-  8.30

8.30-  9.30

9.30-10.30

      10.30-11.00

      11.00-12.00

      12.00-13.00

      13.00-14.00

      14.00-15.00

      15.00-16.00

Recapitulation

FORMULATION OF WATER 
DISTRIBUTION PLAN

Groupwork 2: Preparation of water 
distribution schedule 

TEA BREAK

Output Presentation

FORMULATION OF SYSTEM OPERATION 
AND MAINTENANCE PLAN

LUNCH 

Groupwork 3: Preparation of system 
operation and maintenance plan

Output Presentation

Participant

Facilitator /CIO/
Resource Person

Facilitator /CIO/
Resource Person

Participants

Facilitator /CIO/
Resource Person

Facilitator /CIO/
Resource Person

Participants

Day 3     
WHOLE DAY

FIELD VISIT TO A FUNCTIONAL 
IRRIGATION SCHEME

Facilitator /CIO

Day 4      

8.00-10.30

10.30-11.00

11.00 – 12.00
 

12.00-13.00

13.00-14.00

14.00-15.45                

15.45-16.00

16.00

FORMULATION OF ENVIRONMENTAL 
AND SOCIAL MANAGEMENT PLAN

TEA BREAK

Groupwork 4: Formulation of ESMP

FORMULATION OF IRRIGATION SYSTEM 
MANAGEMENT ACTION PLAN

LUNCH

Group work 5:  Preparation of Irrigation 
System Management Action Plan 

Post- training knowledge inventory

Closing program

Participants

Facilitator/CIO/
Resource Person

Facilitator/CIO/
Resource Person

Facilitator /CIO/
Resource Person

Participants

Facilitator /CIO
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Annex 3: Sample Invitation Letter

Hapa Iko IWUA

P.O. Box 93

Majengo

23rd July 2021

To: Mr/Mrs____________________________

Member,

Hapa Iko IWUA

Re: Invitation to Participate in Irrigation System Management Training

This is to inform you that you that the County Irrigation Officer _____________________ 
County has organized a four-day training course on Irrigation System Management 
to be held at Jijenge Church Hall from 16th to 19th August 2021.

You have been recruited as one of the participants. You are therefore, requested to 
attend. Please confirm your availability.

Signed

Chairman
HAPA IKO SCHEME
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Annex 4: Training Publicity Poster

IRRIGATION SYSTEM MANAGEMENT COURSE FOR 
HAPA IKO SCHEME

16th - 19th August, 2021, Jijenge Church, Hapa Iko

Sample Welcome Poster

MINISTRY OF WATER, SANITATION AND 
IRRIGATION

COUNTY DEPARTMENT FOR IRRIGATION

WELCOME TO THE
MODULE 4: IRRIGATION SYSTEM 

MANAGEMENT COURSE

FOR 

HAPA IKO SCHEME
16TH TO 19TH AUGUST 2021

JIJENGE CHURCH – HAPA IKO
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Annex 5: Sample Training Rules/Norms
IRRIGATION SYSTEM MANAGEMENT COURSE FOR HAPA IKO SCHEME

16th - 19th August 2021, Jijenge Church, Hapa Iko

Training Norms

TRAINING RULES (NORMS)
1.	 All mobile phones should be 

turned off or put on silent 
mode

2.	 Respect one another’s opinions
3.	 Start and end each day with 

prayers
4.	 No smoking at the training 

venue.
5.	 Every participant to participate 

effectively
6. Keep time according to timetable
7. Avoid unnecessary movements
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Annex 6: Sample Chart for Appointed 
Representatives and Host Teams
IRRIGATION SYSTEM MANAGEMENT COURSE FOR HAPA IKO SCHEME

16th - 19th August 2021, Jijenge Church, Hapa Iko

 Representatives

TASK IN-CHARGE RESPONSIBILITY
TIMEKEEPER James, Mueni Ensures that the timetable of the training is 

strictly followed. Sees to that time for: Lectures/
Session;

Meals; Tea Breaks; and Prayers are respected 
by everybody

WELFARE Julie, Peter Serves as link between the Training Team and 
the participants on matters of welfare

WORSHIP Wanjira, 
Nabwire

Ensures that worship rules are followed: starting 
and ending day with prayers

HOST TEAMS

DAY MEMBERS RESPONSIBILITY

1 Ojwang, Ole saina, 
Celina

•	 Acts as a link that day between the training 
team and the participants

•	 Ensures every participant gets teaching 
materials for the Session of that day 
(distribution of handouts)

•	 Provides energizers to keep the participants 
active

•	 Provides a recap or revision the NEXT DAY 
of the lectures taught that day

•	 Ensures that the mood meter is filled

•	 Ensures that all participants fill the facilitator 
evaluation forms for every Session 
and collecting these forms for onward 
transmission to the course coordinator

2 Mark, Kivuitu, Bore

3

Olive, Abdi, Philip
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Annex 7: Sample List of Agreed Expectations
IRRIGATION SYSTEM MANAGEMENT COURSE FOR HAPA IKO SCHEME

16th - 19th August 2021, Jijenge Church, Hapa Iko

PARTICULARS EXPECTATIONS

COURSE CONTENT/ 
SUBJECT MATTERS

1. Delivered slowly and clearly

2. Easy to comprehend 

3. Applicable in their work as farmers

4. New and doable technology will be introduced

FROM THE TRAINING 
TEAM

1.   With good sense of humour

2.   Experts in their lectures and deliveries

3.   Easy to approach; accommodating

FROM CO-
PARTICIPANTS

1.  Respect each other’s opinions

2.  Cooperative in group works

3.  Willing to share own experiences

ACCOMMODATION 
(Venue, Food)

1.	 With comfortable sleeping facilities

2.	 With leisure and recreation facilities

3.	 Training hall conducive to training (with air 
conditioning, clean lavatories)

4.	 Food to be served not oily; should be well-balanced 
diet

5.	 Meals and snacks should be served on time
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Annex 8: Sample Pre-Training Knowledge  
Inventory
IRRIGATION SYSTEM MANAGEMENT COURSE FOR HAPA IKO SCHEME

16th - 19th August 2021, Jijenge Church, Hapa Iko

 (To be administered before the start of training Session)

NOTE: This exercise is being administered by the Training Team to determine 
your individual knowledge of the subject matters or topics covered before the 
actual delivery of the training Session. This is not a test of your personal aptitude 
but rather an assessment of the overall existing knowledge of all participants 
as a group.  Please encircle the letter that best describes your answer to every 
particular question. Do not leave any blank to any of the questions.  Good luck!

1.	______________ is defined as the artificial application of water in the 
soil for optimum plant growth
a.	Drainage
b.	Irrigation
c.	Salt intrusion
d.	Economics

2.	There are four (4) major components of an irrigation system, and three 
of which are: Physical, Resource, Operational procedures. Please name 
the other one.
a.	Social/human
b.	Water allocation
c.	Land preparation
d.	Bookkeeping

3.  There are five (5) main aspects of irrigation system management 
such as (i) cropping calendar and pattern, (ii) water distribution plan, 
(iii) maintenance plan, (iii), system management plan. What is the fifth 
aspect?
a.	Assets management
b.	Action plan
c.	Monitoring and Evaluation
d.	Personnel management
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4. It is the duration of related activities in the cultivation of a crop inside an 
irrigation scheme
a.	Cropping pattern
b.	Multiple cropping
c.	Cropping sequence
d.	Cropping calendar 

5. It is the cropping sequence in the field inside an irrigation scheme
a.	Cropping pattern
b.	Cropping calendar
c.	Crop selection
d.	Crop diversification

6.  There are six (6) major factors to consider in rotational program, such 
as root depth of crops, diseases and pest cycle, life span of crops, 
history of the farm, families of the crops involved and what else?
a.	Marketing of crops
b.	Water source
c.	Availability of fertilizers
d.	Labour demand

7. There are four (4) water application technologies for smallholders’ 
irrigation scheme in Kenya such as by furrow/basin, sprinkler, spot and 
what else?
a.	Drip
b.	Center pivot
c.	Flooding method
d.	Pump

8.	Activities done for the proper upkeep of irrigation facilities and structures
a.	Cropping calendar
b.	System maintenance
c.	System profiling
d.	Crop rotation
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9.  One objective of system maintenance is to keep the scheme in good 
operating conditions so that it will provide uninterrupted service
a.	Yes
b.	No

10.	 Periodic repair works done during the irrigation season is necessary
a.	Yes
b.	No

===========================================================

THANK YOU FOR YOUR COOPERATION! 
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Annex 9: Sample Post-Training Knowledge 
Inventory
IRRIGATION SYSTEM MANAGEMENT COURSE FOR HAPA IKO SCHEME

August 16-19, 2021, Jijenge Church, Hapa Iko

(To be administered immediately after the training Session)

NOTE: This exercise is being administered by the Training Team to determine 
any progress of your individual knowledge of the subject matters or topics 
covered after the actual delivery of the training Session. Together with your 
co-participants’ responses, the Training Team will have an assessment of the 
overall gained knowledge of the all participants as a group.  Please encircle the 
letter that best describes your answer to every particular question. Do not leave 
any blank to any of the questions.  Good luck!

1.	______________ is defined as the artificial application of water in the 
soil for optimum plant growth
a.	Drainage
b.	Irrigation
c.	Salt intrusion
d.	Economics

2.	There are four (4) major components of an irrigation system, and three 
of which are: Physcial, Resource, Operational procedures. Please name 
the other one.
a.	Social/human
b.	Water allocation
c.	Land preparation
d.	Bookkeeping
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3.  There are five (5) main aspects of irrigation system management 
such as (i) cropping calendar and pattern, (ii) water distribution plan, 
(iii) maintenance plan, (iii), system management plan. What is the fifth 
aspect?
a.	Assets management
b.	Action plan
c.	Monitoring and Evaluation
d.	Personnel management

4. It is the duration of related activities in the cultivation of a crop inside an 
irrigation scheme
a.	Cropping pattern
b.	Multiple cropping
c.	Cropping sequence
d.	Cropping calendar 

5. It is the cropping sequence in the field inside an irrigation scheme
a.	Cropping pattern
b.	Cropping calendar
c.	Crop selection
d.	Crop diversification

6.  There are six (6) major factors to consider in rotational program, such 
as root depth of crops, diseases and pest cycle, life span of crops, 
history of the farm, families of the crops involved and what else?
a.	Marketing of crops
b.	Water source
c.	Availability of fertilizers
d.	Labour demand

7. There are four (4) water application technologies for smallholders’ 
irrigation scheme in Kenya such as by furrow/basin, sprinkler, spot and 
what else?
a.	Drip
b.	Center pivot
c.	Flooding method
d.	Pump
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8.	Activities done for the proper upkeep of irrigation facilities and structures
a.	Cropping calendar
b.	System maintenance
c.	System profiling
d.	Crop rotation

9.  One objective of system maintenance is to keep the scheme in good 
operating conditions so that it will provide uninterrupted service
a.	Yes
b.	No

10.	 Periodic repair works done during the irrigation season is necessary
a.	Yes
b.	No

==========================================================

THANK YOU FOR YOUR COOPERATION!
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Annex 10: Session Evaluation Form
IRRIGATION SYSTEM MANAGEMENT COURSE FOR HAPA IKO SCHEME

16th - 19th August 2021, Jijenge Church, Hapa Iko

Name of the Respondent (Optional):

Jina Lako (Sio Lazima Uandike jina lako): ………………………………………..

Key: 1 2 3 4 5
Poor

(Vibaya)
Fair

(Wastani)
Good
(Vizuri)

Very Good
(Vizuri 
Sana)

Excellent
(Bora)

Not at all
(Hapana)

A little
(Kidogo)

To some extent
(Kiasi kidogo)

Very well
(Vizuri)

Perfectly
(Vizuri sana)

1 2 3 4 5

QT11. Did you understand the contents?
       Je ulielewa Yaliyofunzwa katika somo hili?

QT12. Were the contents relevant to your work?
        Je, Yaliyofunzwa yalilingana na kazi zako?

QT13. Did the contents meet your expectations?
       Je, mafunzo haya yalikutimizia matarajio yako?

QT14. How did the facilitator deliver the content?
       Je, mwalimu alifunza aje?

QT15. Did the facilitator prepare well for the course ?
       Je, Mwalimu alifanya maandalizi ya kamili?

QT16. Did the facilitator show enough knowledge?
        Je, Mwalimu alionyesha ujuzi wa kutosha?
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QT1M List 3 (Three) things you learnt from this SESSION, Suggest 
improvements or comments if any
(Orodhesha funzo tatu ambazo umepata kwa hili somo, na toa maoni, ama 
pendekezo lako kuboresha somo hili)

1.

2.

3.
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Name of the Scheme:

Type of Training:	

Date: 			

Name of the Respondent: 

Jina Lako (Sio Lazima Uandike jina lako): 

Annex 11: Course Evaluation Form
IRRIGATION SYSTEM MANAGEMENT COURSE FOR HAPA IKO SCHEME

16th - 19th August 2021, Jijenge Church, Hapa Iko

 

Key: 1 2 3 4 5
Poor
(Vibaya)

Fair 
(Wastani)

Good
(Vizuri)

Very good
(Vizuri sana)

Excellent
(Bora)

Not at all
(Hapana)

A little
(Kidogo)

To some extent
(Kiasi kidogo)

Very well
(Vizuri)

Perfectly
(Vizuri sana)

QP1 COURSE ATTRIBUTE (TATHMINI YA MAFUNZO)

QC4. Was there any new knowledge Gained?
          (Kunalo funzo mpya lolote uliloopata?)

1 2 3 4 5

QC4M. Describe the new knowledge obtained. Suggest improvements if any
          (Elezea funzo mpya uliopata.  Dokeza  maendelo yeyote kuboresha hilo funzo)

QP1. Farming experience	 QP2. Gender	                  QP3. Position in scheme
         (Ujuzi Katika Kilimo)	         	         (Jinsia)	                            (Cheo katika chama)

	 1 to 10 years		  Male (Mume)		      Committee member(Mwanakamati)

	 11 10 20 years		  Female (Mke)		      Others (Wengineo)

	 More than 20 years	 Member (Mwanachama)		



Module 4:  Irrigation System Management90 Annex 91

QC5. Did you acquire any new ways of thinking?              
         (Ulipata mbinu zozote geni za kimafikira?)

1 2 3 4 5

QC6M. Describe the new ways of thinking. Suggest 
improvements if any
(Elezea Mbinu hizo geni za kimafikira. Dokeza maendeleo 
yeyote)

1 2 3 4 5

QC7. Did you acquire any new Skills?
         (Ulipata Ujuzi Wowote Mpya?)

1 2 3 4 5

QC8M. Describe the new skills obtained. Suggest improvements if any
(Elezea Ujuzi huo. Dokeza maendeleo yeyote)

QC7. Has the course motivated you towards improved 
work performance? 
(Mafunzo haya yamekutia motisha katika  kuboresha 
utendaji wa kazi zako za kilimo?)

1 2 3 4 5

QC7M. Describe the motivation obtained. Suggest improvements if any
(Elezea motisha ulioipata. Dokeza maendeleo yeyote)
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COURSE MATERIAL ATTRIBUTES (TATHMINI YA VIFAA VYA MAFUNZO)

QM1. Rate the quality of audio visual aids
(Kadiria ubora wa vifaa vya mafunzo, vinavyo 
ambatisha sauti na Picha)

1 2 3 4 5

QM1M. Suggest improvements if any 
(Pendekeza namna ya kuviboresha)

QCM2. Rate the quality of handouts (Notes)
(Kadiria ubora wa makala yaliyopeanwa)

1 2 3 4 5

QCM2M. Suggest improvements if any
(Pendekeza namna ya kuyaboresha)

LOGISTICS AND MANAGEMENT ATTRIBUTES (TATHMINI YA MPANGILIO 
NA MAONGOZO)

QL1. Rate the course administration and  
logistics
(Kadiria Mpangilio na mwongoza wa mafunzo 
haya)

1 2 3 4 5
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QL1M. Suggest improvements if any
(Pendekeza namna ya kuyaboresha)

OVERALL RATING (TATHMINI YA MAFUNZO KWA JUMLA)

QO1. Rate overall satisfaction of the course
(Kadiria uridhishaji wa mafunzo haya)

1 2 3 4 5

QO1M. Suggest improvements if any.
(Pendekeza Namna ya kuboresha mafunzo haya)
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Annex 12: Sample Format for Training Completion 
Report
IRRIGATION SYSTEM MANAGEMENT COURSE FOR HAPA IKO SCHEME

16th - 19th August 2021, Jijenge Church, Hapa Iko

1.	INTRODUCTION

2.	TRAINING OBJECTIVE

3.	TRAINING CURRICULUM

4.	TRAINING MANAGEMENT

5.	RESOURCE PERSONS (This should form part of Annex 13 with details 
of where the resource person came from)
a.	INTERNAL
b.	EXTERNAL

6.	PROCEEDINGS
a.	DAY  1
b.	DAY 2
c.	DAY 3
d.	DAY 4

7.	EVALUATIONS 
a.	RESOURCE PERSONS
b.	PARTICIPANTS
c.	TRAINING LOGISTICS

8.	OBSERVATIONS

9.	CONCLUSIONS AND RECOMMENDATIONS

ANNEXES
1.	TRAINING ATTENDANCE
2.	TRAINING TIMETABLE
3.	TRAINING EXPENSES
4.	EVALUATION RESULTS
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Annex 13: List of Resource Persons
IRRIGATION SYSTEM MANAGEMENT COURSE FOR HAPA IKO SCHEME

16th - 19th August 2021, Jijenge Church, Hapa Iko

Title of Training: _________________________________________________

Date Conducted: ________________________________________________

Venue of Training: _______________________________________________

 
INTERNAL RESOURCE PERSONS:

NAME OFFICE/ORGANIZATION

EXTERNAL RESOURCE PERSONS:

NAME OFFICE/ORGANIZATION
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Annex 14: Sample 10 Group Dynamics Exercises
IRRIGATION SYSTEM MANAGEMENT COURSE FOR HAPA IKO SCHEME

16th - 19th August 2021, Jijenge Church, Hapa Iko

Group dynamics exercises develop group cohesiveness and problem-solving 
skills, and encourage collaboration and creativity. These activities generally 
begin with an introduction by the facilitator who sets up a problem or challenge 
for the group to solve. Some are physical and active, while others are brain 
teasers. The exercises should be fun while providing experience of using 
teamwork to solve specific problems. A few ideas of some group dynamic 
exercises that have been used successfully are described below. 

1. WAYWARD WHISPERS 

Objective: To raise awareness about communication processes, especially about 
how messages can become distorted and to demonstrate how communication 
can be made more effective. 

Duration: 10 minutes

Steps: 

a)  The participants form two groups by in turn calling out the numbers 1 and 2 

b)  Each group (e.g. 1 and 2) lines up 

c) One representative from each group goes to quietly receive a message from 
the facilitator (the facilitator is allowed to say the message only once) 

d) The representatives return to their group and whispers the message they got 
from the facilitator to their immediate neighbour in the line they have formed. 
They may say it only once. That individual then whispers the message to the 
next person in the line and so on, until the message reaches the last person 
in the line

e) When the message has reached the last person in the line, s/he delivers 
the message back to the facilitator. When both groups have finished, the 
facilitator asks the last people in both the lines to reveal the messages they 
heard and then the facilitator tells the whole group the original message
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Discussion: 

i)	 How does the message change when it is conveyed from one person to 
another? 

ii)	What were the weaknesses of the message itself hampering correct 
transfer? 

iii)	What were the weaknesses of the people transferring the message? 

iv)	How can we communicate in a better, more effective way? 

Source: Collection of Games and Group Dynamics Simulations, Indonesia 
National IPM Program 

2. COUNTING 10 STRIDES BETWEEN STOOL AND START POSITION 

Objective: To raise awareness about working together and communicating 
with each other. 

Materials: Cloth to tie over the eyes 

Steps: 

1.	Tie a cloth over the eyes so the participant can’t see. Ask the participant 
to walk from a set starting position to a stool and hit it with a stick.

2.	Let all participants have a go 

Discussion: 

1.	Why can’t we do simple things with our eyes covered? 

2.	How could we have managed to do this task? 

3.	What are the sessions we learn from this?
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3. LEADING THE BLIND 

Objectives: 

1.	To have the participants experience how it feels to be ‘blind’, or to lack 
knowledge of some aspects of what is happening 

2.	To raise awareness about the feelings and needs of people who may 
need assistance 

3.	To enhance understanding about the requirements for being a good 
facilitator 

Materials: Cloths to tie across the eyes, preferably dark coloured so light 
doesn’t pass through. 

Duration: 15 minutes 

Steps: 

1.	Ask the participants to get themselves into pairs, and then to tie the cloth 
around the eyes of one person in each pair, so that they cannot see 
anything. 

2.	The person who is not blindfolded then leads the blindfolded person 
around for approximately 5 mins. 

Discussion: 

1.	How did the blindfolded people feel when they could not see? 

2.	How did you feel about the person who was leading you around? 

3.	Did you trust him/her? Why or why not?

4.	Did you feel that your guide cared for you or that s/he made a fool of you? 
Why? 

5.	How did the ‘guides’ feel leading a blind person? 
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6.	What special efforts did they make to lead their partner? 

7.	Did they search for easy or difficult things for their partner to experience? 

8.	Did they give him/her their full attention? 

9.	Did you supervise him/ her tightly or let him/her act freely? 

10.	 Did you explain each situation beforehand? 

11.	 From the answers given during the discussion above, some general 
conclusions can be drawn regarding leadership and facilitation, e.g: 

A good facilitator:

i)	 Does not leave his/ her group to their own devices 

ii)	Does not force others into his/her own plans 

iii)	Gives sensible and timely explanations, does not threaten others, but 
does not hide constraints either 

iv)	Acts in accordance with the capabilities and emotions of the group s/he is 
facilitating 

v)	Delegates those tasks and responsibilities that can be accomplished by 
other members of the group 

Source: Collection of Games and Group Dynamics Simulations, Indonesia 
National IPM Program 

4. COLLECTOR’S ITEMS 

Objective: To raise awareness about the importance of planning, collaboration 
and creativity when doing a collective assignment 

Materials: Six sheets of A4 with a list of items to be collected listed on them.
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Example list: 

• an old plastic bag 

• a weevil-infested sweet potato root 

• a hat 

• a woman’s shoe 

• a sweet potato leaf with potassium deficiency symptoms 

• a handful of healthy soil 

• leaves from four different types of plants 

• a map of the village 

• a brush 

Duration: 10 minutes 

Steps: 

1.	Ask the participants to divide themselves up into teams of equal size 
(approx 5-6 per team). 

2.	Explain to them that each team will be given a list of items to be collected, 
and they will compete to see which team can collect them and bring them 
back to the meeting place first. They have a maximum of 10 minutes. 

3.	Handout the lists to each team, and then start timing. 

4.	After all groups have finished, check the items that were collected and 
give points for correct items. Extra points should be given for creativity. 
The group with the most points for speed, completeness and creativity is 
the winner. 
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Discussion: 

1.	What strategies did the groups apply to divide tasks and collect the items?

2.	What worked well and what did not?

3.	What can we learn from this exercise? 

Source: South East Asia, Farmer Field Schools for Integrated Crop Management 
of Sweet potato 

5. FOLLOW ME 

Objective: To relax and have fun 

Duration: 5 minutes 

Steps: 

1.	The facilitator asks the participants to stand up and imitate all his/her 
movements 

2.	The facilitator then extends arms forward and begins clapping hands, first 
slowly then increasing speed until everyone claps mechanically. Then 
suddenly stop. Notice how many participants continue to clap. Repeat the 
exercise with the facilitator choosing a different activity for the participants 
to follow. 

Discussion: 

1.	Why do some people continue to clap when the person they are imitating 
has stopped? 

2.	Why can’t they imitate exactly? 

3.	What can we learn from this exercise? 

Source: Collection of Games and Group Dynamics Simulations, Indonesia 
National IPM Program 
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6. CRASHING PLANE 

Objective: To demonstrate that everybody’s presence is important

Instruction: The pilot announces that the plane has a problem and each 
passenger should fasten their seat belts. He instructs the passengers to: 

1.	Group up in three’s – those alone are to be crushed 

2.	Then group up in four’s – those alone are to be crushed 

3.	Then group up in three’s again – those alone are to be crushed 

4.	Then group in two’s – those alone are to be crushed 

Discussion: The facilitator who is the pilot asks those who were not part of a 
group how they felt.

Answers might include: 

1.	Out of place and ashamed 

2.	Felt a problem to remain alone or isolated 

3.	Likened to an aborted marriage 

7. NINE DOTS 

Objective: To raise awareness about creativity and the conditions that favour 
and constrain it. 

Materials: Flip chart, marker pen, A4 paper sheets or participants notebooks, 
pencils 

Duration: 5 minutes 
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Steps: 
Draw nine dots on a flip chart sheet as shown: 

2. Ask the participants to work individually to figure out how to connect all 
nine dots using only four lines and without lifting the pen off the paper. 

3. Ask a couple of participants to work together on the problem at the front 
on the group on a flip chart. 

4.	If no one can solve the problem, show them how to do it. 

Discussion: 

•	 Why didn’t they manage to solve the problem themselves?

•	 Why was their effort limited to the square formed by the dots and did they 
not dare to go ‘beyond the borders’? 

•	 What restricted their creativity? 
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Conclude that for creativity to flourish, people must dare to go beyond their 
habits, should not feel restricted and need a supportive, judgement-free 
environment.

8. LINE UP 

Objectives: To acquaint the participants with one another with regard to both 
physical and personal characteristics. To exercise group collaboration 

Duration: 10 minutes 

Steps: 

(1)	 Ask the participants to form two even groups (make sure they have the 
same number of people in both groups). 

(2)	 The facilitator then explains the rules of the game and checks to make 
sure that everyone understands them. The procedure is as follows: 

(3)	 The two groups will compete to see which can line up fastest according 
to personal or physical characteristics following the instructions of the 
facilitator. 

(4)	 After naming the characteristic and giving instructions for how to form the 
line (e.g. if the characteristic is height: line up from shortest to tallest), the 
facilitator will slowly count to 10. If a group finishes forming the line before 
the facilitator reaches 10, the participants in that group should all raise 
their hands. 

(5)	 The facilitator will then check whether each groups sequence is correct. 

(6)	 The group that lined up fastest and with the fewest errors is the winner. 

Discussion: 

•	 What was difficult about this activity? 

•	 How could we have done it more easily? 
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 9. HOW MANY SQUARES? 

Objective: To raise awareness about the importance of considering the 
perceptions and opinions of other people.

Materials: Flip-chart sheet, marker pen 

Duration: 5 minutes 

Steps: 

1.	Draw a large square on the flipchart sheet. Divide the square into 
smaller squares as shown

			 

					   

					   

					   

					   

			 

2.	Ask the participants to count the total number of squares. List the 
various answers on the flipchart 

3.	The answers are likely to differ, since some people may overlook some 
squares. The correct answer is 35

Discussion: 	
1. Why do the answers differ between people? 
2. What does this game teach us about the perceptions of other people? 
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10. KNOW YOURSELF 

Objective: To demonstrate how poorly we observe the details of things we 
often see. 

Duration: 5 minutes 

Steps: 

(1)	 Ask the participants to get into pairs

(2)	 Ask one member of each pair to close his or her eyes. The person with 
their eyes closed must then tell the other person in as much detail as 
possible what s/he him/herself is wearing (colours, pictures or writing on 
T-shirts, dresses, kangas etc, holes etc). The one who is looking may 
probe for details. When they finish the observer gives a score between 
0-10, then together they evaluate the exercise, what was lacking, why 
was it difficult etc? 

(3)	 Then the roles are exchanged and the previous observer closes his/her 
eyes and tells his/her partner in detail what s/he has in her/his pockets 
or handbag (without feeling). The observer may probe for details. When 
finished, s/he has to show the content of her/his pockets to check whether 
the description was correct. The observer gives a score between 0-10, 
and together they evaluate the exercise

Discussion: 	

1.	As a whole group, what did the participants learn from this exercise?

2.	To what extent could we give details of our own clothes/ pocket contents?

3.	Why aren’t we more observant?

4.	 How can we increase our observation skills? 

Source: Participatory Learning & Action. A Trainer’s Guide IIED, London 





FOR ANY ENQUIRIES CONTACT

The Principal Secretary

Ministry of Water, Sanitation and Irrigation

P.O. Box 49720-0100

NAIROBI
Email: ps@water.go.ke

Website: http://www.water.go.ke


