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Module 8 Irrigation Scheme Maintenance (ISM) 
 

Module ISM 8.1 Irrigation Scheme Maintenance categories and 
work plan 
 

Objective: By the end of this session, the participants will be aware of minor maintenance tasks 

associated with routine maintenance of irrigation scheme. At the same time, the participant 

would be well informed on the differentiated roles and responsibilities of the government and 

the beneficiaries. 

.   

Target Group:    R e g i o n a l  a n d  z o n e  e x p e r t s  ( T o T  p a r t i c i p a n t s )  

Topics: 

 Need for Maintenance 
 Vicious circle of inadequate maintenance 
 Objectives for maintenance 
 Maintenance Categories 

 

Materials:           handouts, flip charts, prepared cards with tasks for exercise,  

Transport:          bus to travel to the selected scheme for visit and exercise  

Duration:             1 hour 

Methodology of the Training 
The training methodology for training of trainers or farmers should be conducted by : 

 Lecture  
 Participatory discussion and learning 
 Information sharing 
 Role play  
 Field visit and practice 

 



 

 

 

 

General 
All procedures for, and assignment of, maintenance responsibilities relevant to all system elements and 
maintenance functions will be included in this module. The most visible function of an IWUA is the 
conveyance and delivery of water to the fields. However, sustained success in this function depends not 
only on the effective planning and execution of water distribution operations, but on a well-planned and 
executed program of maintenance for all facilities, including drainage and flood control facilities. That 
program in turn depends on well-developed support procedures. 
The procedures in this module, must be compatible with the general administration instructions defined 
in SMIS Administrative Management Training Module 2, and with the operational instructions (Operation 
and water management training Module 3).  
 


Ask the participants of the training course why Irrigation Scheme maintenances is needed 
and invite them write their answers on a flipchart or white board. And give them a chance 
to explain what kind of activities are carried in each category.  

 

Need for Maintenance 
An I&D system which is inadequately maintained will fall into disrepair. Gates will become 

inoperable, measuring structures will   drown out, canals and drains will silt up, vegetation will 

block canals and drains, canals will overtop and breach. As a result, irrigation water supplies will 

become irregular, unreliable, untimely, inadequate and uncontrolled. 

Drainage water removal will be hindered, leading to a rise in the groundwater table and 

Stalinization. The ultimate consequences of a lack of maintenance are a reduction in crop yields 

and overall crop production, leading to reduction in farmers’ incomes and the ability to pay the 

service fees.  

Unless preventative action is taken an I&D system will deteriorate over time as a result of natural 

forces, as well as from human and animal activities.  

The forces acting on the physical infrastructure include: rainfall; wind; erosion by surface runoff, 

flow of water in canals and drains; transportation and deposition of silt in rivers, canals and drains; 

vegetative growth in and around canals, drains and structures; rodents and burrowing animals (in 



 

embankments); human and animal traffic across canals and drains; corrosion and rusting of gates; 

biological degradation of organic matter (e.g. wooden gates); thermal expansion and contraction.  

The main reason why this natural process of deterioration is allowed to occur unchecked is often 

the lack of adequate funds for maintenance. 

It is not the only cause, however. Other factors include: a lack of understanding of the need and 

priorities for maintenance; poorly defined maintenance procedures; lack of staff training in the 

identification, reporting and processing of maintenance requirements; poor allocation of available 

resources, incorrect or undefined maintenance priorities; poor supervision and monitoring of 

maintenance work; poor design and construction of the system, or parts thereof, in the initial 

instance; and poor operation practices.  

 Ask the participants to discuss on the solutions of the above mentioned causes for 
maintenance 10min.  

 

  The main solution to improved maintenance of small scale irrigation system 
is the recognition of the problem and the consequences of inadequate 
maintenance. 

 

 The next important step is to establish procedures for maintenance work and to delegate 
maintenance activities to individual farmers or to groups of farmers. 

 Finally, a degree of organization both from IWUA and supervisory body side is required 
to ensure that the maintenance activities are coordinated and carried out in a timely 
manner.   

 Maintenance action taken in good time results in the minimum amount of work being required 
to be required. Maintenance work that is delayed will result in a larger workload, and may results 
in the maintenance work becoming too large for the farmers to handle. 

 



 

 

 

Fig 1 The vicious circle of inadequate maintenance 

Objectives for maintenance 
The objectives of maintenance of SSI schemes can be states as: 

1. Keeping the system in good operational order at all times; 

2. Obtaining the longest life and greatest use of the system’s facilities; 

3. Achieving the above two conditions at the least possible cost.  

Maintenance involves the following activities: 
 Identification and quantification of maintenance needs through regular inspection 
 Costing of maintenance needs 
 Categorization and priotization of maintenance requirement 
 Implementation of maintenance 
 Supervision and inspection of work done  

 



 

Maintenance Categories 
Maintenance can be classified into six main categories: 

 routine; 
 periodic; 
 annual; 
 emergency; 
 deferred; 
 Preventative. 

Maintenance work can be carried out under these categories one by one, or a combination, of the 
following: 

 direct labor, either as individual laborers responsible for certain sections or components of the 
I&D system or as maintenance gangs – this labor may be employed full- or part-time; 

 contractors; 
 local communities  

 

Routine maintenance 
Routine or day-to-day maintenance is small maintenance work that is carried out on a regular basis. It is 
usually carried out by manual labor. Such work includes, but is not limited to, the following: 

 minor repairs to earth embankments – small gullies from rainfall runoff, animal damage, 
machinery damage, cracks and small seepage holes; 

 clearance of silt in canals and drains near structures, especially near gates, measuring structures 
and siphons; 

 clearance of floating rubbish from canals and structures, rubbish screens and gate wells; 
 removal and cutting back of vegetation from within canals and drains, from embankments (trees 

and bushes) and from around structures 
 Greasing and oiling of gates. 

Routine maintenance work is usually done by a gatekeeper, maintenance laborer or by farmers working 
individually or in groups. 
 

Periodic maintenance 
Periodic maintenance is small-scale, often preventative, maintenance work that does not pose any 
immediate threat to the functioning of the system. Such work may require skilled labor or machinery and 
should be carried out at intervals during the irrigation season, as required. This work includes but is not 
limited to the following: 

 repairs to concrete canal lining and structures; 
 repairs and maintenance to wood and metal works, in particular gates; 
 repairs to measuring structures, and installation of gauges; 
 repairs to canal embankments if there is leakage or overtopping; 
 painting of metal and woodwork; 
 repairs to machinery such as pumps and engines; 
 Access road upkeep.  

 



 

Some of this work could be carried out though small contracts but can also be done by an in house 
maintenance team. This team might comprise a foreman, concrete/masonry artisans, carpenters, 
fitters/mechanics, maintenance plant operators and laborers.  
 

Annual maintenance 
Annual maintenance is work that is planned as a result of maintenance inspections, which is too large or 
on too wide a scale for   periodic maintenance work. It could also include work related to the improvement 
of the system rather than maintenance. Contractors are generally hired to carry out this work. 
The maintenance work is carried out when the canals or drains are not in use, either at the end or the 
beginning of the irrigation season. Such work includes but is not limited to the following: 

 major de silting work in main canals and drains; 
 repair of canal lining; 
 repair of headwork's and canal/drain structures; 
 maintenance of canal embankments, service roads and flood bunds; 
 Repair or replacement of equipment, gates, pumps, motors, etc.  

 

Emergency maintenance 
Emergency maintenance is work that cannot be planned for and is carried out as the need arises. The 
uncertainty of what and where the problems are going to be makes coping with the problems difficult. 
Flexibility of working practices throughout the system is required as a result. Work in this category may 
include: 

 temporary repairs to river, canal or flood bund embankments in the event of a breach or possible 
breach; 

• preventative work to avoid structure failure, or temporary repair as a result of a structure failure; 
 work to alleviate flooding, landslides or mud flows 

 The nature of the work requires it to be carried out quickly. Prompt action minimizes the extent 
of any damage and of the repair work required. Good communication systems are extremely 
useful in these circumstances, for example with a canal breach to communicate with the 
headwork's to close down or reduce the intake discharge. 

 Carrying out a risk assessment for the scheme to identify areas where emergencies might occur 
can save time, resources and   expense when these events actually occur 

 The risk assessment will review historical emergency events, inspect the site and talk with scheme 
staff and water users to identify areas of risk and measures to prevent, mitigate or deal with them 
if they occur. 

 This might, for example, take the form of storing sand and sandbags in villages near areas of river 
prone to overtopping during extreme river flow periods,  

Deferred maintenance 

Deferred maintenance is work that has been identified following inspection of the infrastructure but 
which is either of low priority or cannot be carried out due to lack of sufficient funds. The work is recorded 
in the maintenance register and periodically reviewed. Some of this work may be related to system 
improvements such as: 

 improved footbridge crossings, road culverts; 



 

  improvements to access along canal embankments 

 The phrase ‘deferred maintenance’ is also sometimes used to refer to work carried out under 
rehabilitation projects, where maintenance work has been ‘deferred’ and carried out under the 
rehabilitation project.  

Preventative maintenance 

Preventative maintenance is work that, if carried out, will result in preventing more expensive 
maintenance or repair work at a later date.  A classic example of preventative maintenance is the 
prevention of seepage around or under hydraulic structures; if seepage is identified and remedial action 
taken in good time, the collapse of the structure can be prevented, saving considerable expense.  
 
 
 

 

Priority areas for preventative maintenance include: 

 checking for seepage around or under structures, especially if there is a high 
pressure head across the structure; 

 grading of embankments and canal/ drain inspection/access roads to avoid 
ponding of water and gulling; 

  closing river intake gates before high flood levels in the river, both to avoid 
excessive discharges in the canal and 

 intake of water with high sediment loads; 

  painting of metal and wood components, particularly gates and gate frames  
 

 
 
 
 
 
 

 
At the end of the session, a handout with a brief description of the main topics Irrigation 
scheme maintenance training modules in Regional language should be distributed among 
all participants. 

 
  



 

Module ISM 8.2 Irrigation Scheme Maintenance categories and 
work plan 
 
Objective: To ensure that the ToT participants acquire the necessary knowledge to develop Irrigation Scheme 
maintenance work plan and became familiar with specific maintenance procedures.   

Target Group:    R e g i o n a l  a n d  z o n e  e x p e r t s  ( T o T  p a r t i c i p a n t s )  

Topics: 

 Development of Work Plan 
 Specific Maintenance procedures 

 

Materials:           handouts, flip charts, prepared cards with tasks for exercise,  

Transport:          bus to travel to the selected scheme for visit and exercise  

Duration:             4 hours 

 

Development of Work Plans 
 


Ask the participants how to prepare maintenance work plan? Which documents IWUA 
documents should be referred and used in the plan preparation; allow them to discuss on 
it 10 min 

 
Maintenance, which includes all work necessary to keep the irrigation system operating satisfactorily, 
should be documented and detailed in work plans. These plans should also include the work to be 
accomplished for all elements of the system. This work may: 

 be performed on a periodic basis; 
 be identified annually to be included in the following years' work plan; 

Data to be used in developing maintenance work plans may originate from: 
 reports from field personnel; 
 inspection reports from engineers; 
 performance assessment and other data sources. 

Detailed instructions covering the formulation, completion, timing, and contents of work plans include 
(refer Annexes 1-5): 

 contents and format of work plans; 
 period for which plan is prepared (e.g. one year or longer); 
 definition and extent of work; 
 estimates of cost; 
 timing of work, schedules of programs; 
 method of execution, internal or external contract; 



 

 assignment of responsibilities for execution of work; 
 priorities assigned with regard to maintenance policies; 
 maintenance of services during work programs; 
 submission of work plans, approval process; 
 notification and liaison, where work may affect activities of other authorities and individuals. 

The work plans may cover a one-year period as well as longer periods. The planning periods to be covered 
in work plans should be stipulated and be consistent with the general budgeting and planning approach 
outlined in SMIS Training Module 2 (Administrative Management). 
 
 

Specific Maintenance Procedures 
This section should contain details of strategies, policies, standards, procedures, record of management 
provisions, and other information specific to the maintenance of each system element or group of 
elements. The listing contained herein is for guidance purposes only, and is not exhaustive. Other 
categorization may be more appropriate for specific projects. 
Given below is a summary of some of the more important maintenance aspects of these various features.  
 
 

 
In some cases, equipment maintenance manuals for a specific project, or recommendations 
and literature from the manufacturer of specific components, will provide a handy 
reference. Using this reference enable IWUA/supervisory body more efficient to conduct 
the maintenance work within short period of time. 

 

Work Procedures for maintenance 
The work flow for repairing any structures should be written in the manual as follows ; 
Step 1: Inspection of Damage (Measure damage of structures (length, width and thickness), Gate 

(spindle, cross arm, lifting mechanism, skin plate, etc.), Others (depths of sediment, density of 
weed, slides, gullies, washout, Location (length, Chainage), etc.) 

Step 2: Quantifying Maintenance work 
Step 3: Quantifying Community Maintenance Share 
Step 4: Setting Work Methods for Maintenance (Concrete lining, Embankment repair, gate repair, 

Sediment removal, etc.) 
Step 5: Prioritizing Maintenance work 
Step 6: Budget Estimation and Securing Budget 
Step 7: Preparing Maintenance Schedule 
Step 8: Implementing Repair work 
 

Dams and Reservoirs 
Since the planning, design, operation and maintenance of dams and other large structures is a highly 
specialized activity, irrigation agencies responsible for such facilities should refer to procedures and 
directions developed by ICOLD and its National Committees, and specialist organizations within the 
country. The use of external review panels at intervals not exceeding 5 years is generally necessary to 
support "in-house" activity. 



 

The following listing of the problems and hazards which must be addressed in the maintenance of storage 
reservoirs is included to assist in these discussions: 

 sedimentation and siltation; 
 water quality; 
 bank erosion and slope instability; 
 vegetation control; 
 recreational hazards. 

Work plans will include programs for: 
 monitoring; 
• catchment erosion control; 
 control of pollution sources; 
 bank protection; 
 vegetation control. 

Darns for irrigation projects are usually constructed of concrete, earth, rock fill or a combination of these 
materials. They should be inspected periodically for evidence of: 

 cracking and settlement; 
 instability; 
 abnormal seepage; 
 erosion; 
• possible undermining of the downstream toe; 
 foundation damage; 
 concrete deterioration; 
 other possible endangerment. 

Work plans will include programs for: 
• concrete refurbishment 
 gate maintenance 
 seepage control 
 foundation grouting 
 rip-rap replacement 
 maintenance of control facilities 

Sufficient monitoring should be included in the work plan to determine the extent, the cause, the rate of 
deterioration, and the short- and long-term effects of the problem. In addition, dam safety policies 
developed and approved by the organization should be included. The provisions of the policy should be 
applied to each structure systematically.  
 

On-Farm Irrigation Systems 
Most irrigation organizations do not have responsibilities for maintenance of on-farm systems. The 
following brief discussion is included for completeness. Various types of on-farm irrigation have vastly 
different maintenance problems.  
  

 Ask the participants to list the irrigation scheme structure that needs maintenance; allow 
them to discuss the possible maintenance problem on each structure 20 min 

 
 



 

Open Canals (Channels) 
Canals are generally excavated in earth or soft rock and may be either lined or unlined. Items to be 
considered in their maintenance are: 

 erosion of bed and banks 
 damage to banks from human and animal activities 
 settlement and sloughing 
 silting 
 vegetation 
 seepage 
 lining 
 sealants 
 under drainage. 

Work plans will include programs of: 
 monitoring 
 canal straightening realignment 
 bank protection 
 dredging, silt removal 
 lining repair 
 vegetation control (chemical or mechanical) 
 seepage control. 

 

Structures 
Most structures associated with irrigation projects are utilized for the conveyance, regulation and control 
of water. They contain both structural and hydraulic features and are generally constructed of concretes 
tone and brick masonry timber/metal/rock, and rock gabions. 
structures associated with dams and reservoirs are: 

 spillways 
 weirs 
 . sluiceways 
 tunnels 
 riparian outlet works 
 power outlets 
 irrigation canal outlets and head-works 
 fish ways 
 reservoir pumping stations. 

Structures associated with open channels or drains may include: 
 head gates 
• check drops 
 . turnouts 
 syphons 
 flumes 
 road crossings 
 silt traps 
 waste ways 
 pumping stations 



 

 cross drainage structures 
 drain inlets 
 water measurement structures. 

Structures associated with pipe systems or buried pipe drains may include: 
 inlets 
 outlets 
 silt and sand traps 
 standpipes 
 pressure relief/air inlet valves 
 manholes  

Problems associated with these structures and their maintenance and repair requirements are generally 
similar. General maintenance due to age, natural attrition, and design or construction inadequacies are 
important.  
Pipe Systems 
In pipe distribution systems the maintenance of the conduits as well as the many appurtenances such as 
gates, valves, metering devices, etc., must be considered. The maintenance of some of these items, such 
as pumps, motors, electrical controls and automation, are discussed later. Problems include: 

 damage to linings and coatings; 
 corrosion; 
 separation of pipe joints; 
 buildup of material in the pipe and appurtenances. 

Work plans will include programs for: 
 monitoring 
 cathodic protection 
 cleaning 
 joint repair 
 lining refurbishment. 

 

Open Drains 
Drains generally suffer rapid deterioration in condition affecting performance levels, and require 
comprehensive maintenance programs. Problems may include: 

 erosion 
 settlement 
 sloughing 
 siltation 
 vegetation 
 seepage. 

Buried (Pipe) Drains 
The major problems requiring maintenance include: 

 physical blockages 
 organic or biological blockages 
 chemical or mineral sealing and outlet restrictions. 

 
Work plans will include: 

 monitoring 
 cleaning 



 

 root removal 
 cleaning and repair of outlet grills. 

Flood Protection Embankments 
Flood protection embankments are facilities not normally required to perform their function on a day-to-
day basis. However, there is generally little opportunity to carry out routine maintenance during periods 
of flooding. In these circumstances, maintenance programs should be implemented to ensure the facilities 
are fully maintained prior to flood periods. Items to be considered include: 

 erosion and slumping of banks; 
 rip-rap protection; 
 damage to banks from human and animal traffic; 
 vegetation and tree-growth on banks; 
 bank cracking and seepage at structures; 
 erosion and structures; 
 control and cross drainage structures; 
 access roadways; 
 flood warning systems. 

 

Roads 
Roads located within an irrigation project and usually adjacent to a canal require maintenance to allow 
access to project features by operation and maintenance equipment and personnel. Types of roads 
associated with irrigation systems include: 

 all-weather paved roads; 
 unsurfaced or gravelled roads; 
 berm roads along canals and drains. 

Work plans will include: 
 grading; 
 gravelling and surface maintenance; 
 slope protection; 
 culvert and bridge maintenance. 

 

Pumping Stations and Electric Power Facilities 
Pumps, motors, pumping stations, and electric power facilities are used extensively in irrigation and 
drainage projects in areas, such as: 

 motorized operation and automation of structure flow control devices; 
 sprinkler irrigation systems; 
 computerized management facilities; 
 pumping stations for pipeline distribution systems; 
 pumped drainage; 
 pump wells; 
 transformers, switchgear (often maintained by the power utility). 

The equipment is generally specialized and comprehensive specific instructions on care and maintenance 
procedures are required, together with specialized training for maintenance personnel. Specific care and 
maintenance procedures for each individual piece of equipment are usually described in the bulletins, 
manuals, and instructions furnished by the manufacturer. These should be included in the manual. An 



 

adequate supply of commonly used spare parts should always be kept on hand to ensure continuous 
operation. 
 

Irrigation Wells 
Maintenance of irrigation wells is primarily concerned with alleviating deposit build-up in and around the 
well screen and pump (encrustation and biofouling) and preventing or slowing the rate of corrosion and 
deterioration of the pump, screen, and well casing. After installation, regular maintenance of the well is 
required to obtain satisfactory performance and extended life. Monitoring of the well discharge rate, 
specific draw-down and water quality is very important in detecting problems before they progress to a 
point where the well must be abandoned. 
In addition to monitoring, work plans will include programs for: 

 hydraulic flushing and redevelopment; 
 chemical treatment; 
 pump maintenance. 

 

Cathodic Protection and Protective Coatings 
The protection from corrosion of buried pipelines and appurtenances, and exposed metalwork generally 
is a highly specialized activity. However, the direct financial losses and loss in operational effectiveness 
caused by shortened service lives of fixtures and equipment due to corrosion and cathodic attack are 
substantial. They are significant enough in most projects to warrant a specialist officer, or unit, to be 
assigned the responsibility for developing relevant maintenance and preventative programs for all of the 
project facilities and components likely to be affected. 
These programs will be incorporated in the relevant work plans across the organization. Communications 
and Sensing Equipment, Radio Links, Remote Monitors. The maintenance of equipment in these categories 
is also a highly specialized activity, generally requiring a specialist officer or unit to be established to have 
responsibility for developing maintenance programs across the organization. 
Where the opportunity exists, it is generally advantageous to enter into period service contracts with 
specialist firms or suppliers. Routine maintenance procedures to be carried out by internal personnel 
should be developed from the manufacturer's manuals, and incorporated in the work plans for the 
relevant 
units. 
  



 

Module ISM 8.3  Irrigation Scheme Maintenance Management of 
maintenance Activities 
Objective: To ensure that the ToT participants acquire the necessary knowledge to develop Irrigation Scheme 
maintenance management of maintenance Activities.   

Target Group:    R e g i o n a l  a n d  z o n e  e x p e r t s  ( T o T  p a r t i c i p a n t s )  

Topics: 

 Management of Maintenance activities 
 Maintenance cycle  
 Notes to the user for making the operation and maintenance manual of each scheme 
 Maintenance procedure, required materials and tools 
 

 

Materials:           handouts, flip charts, prepared cards with tasks for exercise,  

Transport:          bus to travel to the selected scheme for visit and exercise  

Duration:             4 hours 

 

Management of Maintenance activities/Maintenance Cycle  

 Ask the participants which activities are conducting in the management of irrigation 
scheme maintenance list them on the white board/blackboard/flip chart   

 

The management of maintenance activities is to be conducted by conducting the following 

activities.  

 Maintenance inspections and reporting (day to day annual or seasonal) 

 Maintenance measurement and costing. 

 Maintenance budgeting, prioritization and planning 

 Implementation and supervision of maintenance work 

 Certification and payment for maintenance work 

 Recording maintenance work done 



 

Inspection and reporting 
Inspection of work is an important step in the maintenance process. The inspection can be done through 
farmers reporting that certain work is required, or it can come from maintenance inspection carried by 
the IWUA at the beginning of irrigation season. 

Processing 
Once the maintenance needs have been identified the IWUA needs to make decisions about the 
category that the work comes in to (periodic, annual, …), the priority and who will be asked to carry out 
the work. And, priority will be given to work that would maintain or improve the flow of water in the 
canals, such as silt and weed clearance, repairs to the river diversion structure, or repairs to 
embankments. 

  Maintenance work on the primary and secondary canals are more important than 
those on tertiary canals as they affect a large area. 

 

 Implementation and supervision 
Once it has been decide what work should be carried out it can be undertaken. The IWUA should 
supervise the work to ensure that it is carried out to a satisfactory standard. If the work is being done by 
supervisory body or by consultant/private contractor it is important that both parties (IWUA and 
supervisory body) supervise the work. 

Inspection and payment 
Inspection of the completed work is carried out when the work has been completed. This is particularly 
important for work done by the supervisory body or by consultant/private contractor on behalf of the 
IWUA to ensure that any remedial work that needs doing is done before the equipment and 
construction staff leave the site. 

Once they left it might be difficult to get them back ! 



 

 

Fig 2 Maintenance Cycle 

The above cycle of maintenance describes what to be done during maintenance and the required 

guidelines and formats should be prepared according the nature and scale of irrigation scheme 

under consideration  

 

Notes to the user for making the operation and maintenance manual of each scheme 

Basic concept of operation and maintenance 
It is important to explain the basic concepts on how to operate and maintain by farmer and WUA’s own 
self, as the manual will be made before using the facilities, it is impossible to estimate every situation 
happened and to write everything. It is important to understand the basic concept of operation and 
maintenance. 

Safety 
In operation and maintenance, considering the safety of the individuals is very crucial. The danger coming 
during operation and maintenance should be avoided as much as possible. Always care should be taken 
during the maintenance work while standing to the river side, on the weir gate, during flood time, working 
with corroded metal.   



 

Revision 
Through using facilities, user can get the experiences, and some of the schemes are producing even when 
the construction is not completed; the situations like amount of water, water using system, and ways of 
gate operation might change. The manual should be revised by the experience and situation change. This 
revision is not only for present user, but also for the successor and next generations to continue to use 
these facilities for longer term. 

For easy understanding 
To understand easily, operation and maintenance manual should be written by local language and should 
be use the pictures and drawings as much as possible. 
 
 
Example of maintenance work procedures at different irrigation structures. 
 

Maintenance procedure, required materials and tools 
Necessary maintenance work procedure and required materials and tools for work mentioned 
below. 
 

Removing drifting wood and others on the sand sluice gate 
1) Check the river condition. If the river condition is safety, removing the drifting wood and 

others can be started. If the river condition is dangerous, do not remove the drifting 
wood and others. 

2) Remove drifting wood and others by hand, sickles. If drifting material is big and difficult 
to remove, handsaw/axe has to be prepared to cut. 

3) Check the sand sluice gate condition after removing drifting wood and others. If the gate 
can be operated smoothly, there is no problem. If the gate cannot be operated smoothly, 
the gate itself needs maintenance. 

 
Painting 
 Remove rust by wire brush and sand paper. 
 Remove dust from the surface of iron 
 Paint by brush three times. Paint should be rust preventive. 
 
Greasing 
 Remove dust from the spindle 
 Put grease on the spindle 
 Operate gate up and down to put grease 

 

Dredging/desilting work from the main canal 
 

 Close the intake gate and Open the sand sluice gate on the main canal to stop 
water entering to the main canal. 

 Wait some days the soil in the main canal until to be dry. 
 Remove soil from the canal by using hoe, shovel. If amount of sediment is not 

so much, it is possible to flush sediment with water through sand sluice gate 
 



 

 
 

Repairing crack on the concrete structure 
 Clean the surface of canal structure to find crack clearly 
 Put chalk to make clear crack line 
 Chisel crack to be U shape ditch (Width: 10-50mm, Depth: 10-50mm) by 
 chisel and hummer Spindle 
 Remove dust from the U shape ditch 
 Mix mortar and put mortal into the U shape ditch.  
 Cement, Sand, Bucket (to keep water for mixing mortar), trowel, shovel are 

required. 
 Mixing ratio of mortar is 1 (cement) :3 (sand).  
 Cure the mortar at least 2 days after the casting mortar  

 

Desilting from earthen canal 
 Start Desilting with shovels, hoe and pickaxe.  
 Removed soil should not put on the canal bank, because the soil comes into 

the canal during rainy season. 
 Continue work until to be design canal shape. 

Crack 

 



 





Concrete work 
 Prepare platform to mix concrete on it. 
 Put sand and cement according to the mix ratio (1 (cement):2 (sand):4 (aggregate) for 

plain concrete (C-15), 1:2:3 for reinforced concrete (C-20)) on the platform. 
Measurement box (L: 50cm, W: 40cm, D: 18cm) should be prepared. 

 Spread the sand evenly on the platform. 
 Dump cement on sand and spread evenly. 
 Mix the sand & cement thoroughly with shovel/hoe until it is of even color & free from 

streaks. 
 Spread aggregate in another place of the platform by shovel/hoe and spread the sand-

cement mixer on it. 
 Thoroughly mix the whole mass by shovel/hoe and turning over by twist from center to 

side then back to the center and again to the sides. 
 Make a hollow in the middle of the mixed materials to add water. water-cement ratio 

should be 50% in weight. 
 Add required water gradually and turn the materials from side to center with spade. 
 Continue mixing until all material is mixed well. 
 Cast concrete to the place where needs repair and compact concrete by 

vibrator/wooden stick. Buckets are needed to bring concrete to the casting site, if there 
is some distance from the mixing place. 

 Cure the casted concrete at least 5 days after casting concrete. 
 Finish surface by trowel 

 

Mortar work 
 Prepare platform (like. CIS) to mix mortar on it. 
 Put sand and cement according to the mix ratio (1 (cement):3 (sand)) on the platform. 

Measurement box (L: 50cm, W: 40cm, D: 18cm) should be prepared. Water-cement 
ratio should be 50% in weight. 

 Mix sand and cement until it is of even color & free from streaks by shovels/hoes. 
 Make hallow on the surface of the mixed material to add water. Bucket should be 

prepared. 
 Add water gradually and mix. 
 Cast mortar by trowel where the mortal is needed. 
 Cure the mortar at least 2 days after the casting mortar  

 
 

 At the end of the training session, a handout with a brief description of the main 
aspects of Irrigation Scheme maintenance procedures and formats should be 
distributed among all participants 

 
 

 
 
 
 

Field visit: The purpose of this field visit is to investigate the maintenance needs for the 
irrigation scheme and find out how the maintenance is organized by the farmers. 
Activities during the field visit are listed below. 4 hours visit, 2 hours organizing the 
information, 2 hours presentation 

 
 



 

Assignment for field visit 

Method 
The participants will be divided into groups 

Each group will make observations on the farmers’ practices. The findings of each group will be 
discussed in the class. 

Questions to be answered 
1. What are the maintenance needs? 
2. What maintenance is being carried out and how good it is? 
3. What are the consequences of poor or inadequate maintenance? 

Approach 
It is suggested that the following approach be adopted to the maintenance study: 

1. Commence at the top of the system and look at the maintenance needs of the primary 
canal. After this it may be advisable for the group into smaller groups to look at each 
secondary in turn. 

2. Note the chainage of any maintenance problem areas and asses the possible 
consequences on the operation of the irrigation system 

3. Try to estimate how long it would take to carry out the various maintenance tasks 
identified and by how many people/man-days 

4. Find out what the rules are within the scheme maintenance-: 
 who is responsible for overall organization of maintenance, how many days  
 how many days’ maintenance must each farmer do per month? 
 do farmers work collectively on maintenance or are they responsible for 

particular areas?...  

 

   

  



 

 

 

Annex 1 Maintenance Inspection sheet 
Where to look Typical problem 

and maintenance 
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consequence Possible solution 

    

    

    

    

 
  

Annex 2 Maintenance Work sheet 
Canal/Drain--------------------------------------- 

Location-------------------------------------------- 

Description of work Required Unit Quantity 

   

   

   

   

   

 



 

Annex 3 Maintenance Register sheet 
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Annex 3 Example of priorities for maintenance work sheet 
Priority Type Comment 

1 Diversion weir and intake Failure of this structure would have 

serious consequences for the operation of 

the system. Therefore it has to have top 

priority for maintenance, particularly the 

gates 

2 Leakage, unauthorized off 
takes and overtopping 

Leakage of water through canal banks, 

unauthorized off takes and overtopping of 

the canal embankments can lead to failure 

of the embankments with serious cost 

consequences 



 

Priority Type Comment 

3 Gates and control 

structures 

Without gates control of water is difficult. 

The system cannot be operated efficiently 

without control structures in good 

condition 

4 Masonry repair Repairing of cracks in masonry is 

necessary before water gets in behind the 

masonry and causes cavities and piping 

around structures, leading to collapse 

5 Embankment 

protection 

Protection of canal embankments takes 

several forms, i.e. from: 

• erosion by canal water 

• gulling caused by low spots and crab 

and rodent holes 

• removal by farmers cultivating close to 

or even on top of embankments 

• erosion by human and animal traffic 

across the canal 

• growth of trees and deep-rooted shrubs 

on or near embankments 

6 Measuring structures Inefficient and incorrect water  

management will result from having 

measuring structures in poor condition 

7 Silt removal Silt removal upstream of measuring 

structures has higher priority, general silt 



 

Priority Type Comment 

removal has a lower priority, except 

where excessive silt build-up has reduced 

canal capacity or caused the water level 

in the canal or drain to rise leaving 

inadequate operating freeboard 

8 Vegetation removal Removal of weeds and vegetation from 

the canal or drain section is important to 

maintain the carrying capacity. Such work 

can have a very high priority in locations 

where vegetation growth is rapid, such as 

in Guyana where some types of grass 

grow at 2 cm/day. Removal of vegetation 

from canal embankments and besides 

drains is important to maintain access. 

Removing grass  from cracks in masonry 

and removing strong-rooting shrubs and 

trees from canal banks or drains and in 

the vicinity of structures is also important 

 

Annex5. Maintenance items, measurement units and 
maintenance costing sheet 
Item unit qty Rate Amount 

Earth Work     

Compacted fill for embankment 

construction 

m3    



 

Item unit qty Rate Amount 

Removal of sediment from Removal 
of sediment from canal                            

m3    

Repair of access road  m3    

drains   m3    

Canal lining m3    

Excavation of unsuitable material           m3    

Placement of compacted backfill             m3    

Concrete for lining                                   m3    

Repair canal lining  joints m3    

Structures ( and  associated earth 

works) 

    

Excavation of soil                                    m3    

Placement of compacted backfill     

Concrete (including shuttering m3    

Masonry     m3    

Stone rubble protection (rip-rap)                         

m2 

   

Steel reinforcement kg    

Concrete pipe 40 cm dia m    

Concrete pipe 60 cm dia m    



 

Item unit qty Rate Amount 

Concrete pipe 80 cm dia m    

Steel pipe <60 cm dia.                             m    

Control and measurement     

Greasing/oiling of gates                           no    

Painting of gates no    

Repair to gates – small, <60 cm wide        no    

Repair to gates – medium, 60–120 cm no    

Repair to gates – large, >120 cm wide         no    

Replacement of gates <60 cm wide  no    

Replacement of gates 60–120 cm wide       no    

Replacement of gates >120 cm wide          no    

Repair to measuring structure                 m3    

Replacing/painting of depth gauge           no    

Miscellaneous     

Removal of floating vegetation                  h    

Removal of vegetation from canal    

section           

m    

Removal of vegetation from canal   

embankments          

m    



 

Item unit qty Rate Amount 

Removal of vegetation from drain 

section            

m    

 

 

 
Exercise: 

At the end of this session divide the participants and make them to exercise on Annex 1 
and 2, and give them a chance for presentation and discussion. 1hr   

 

 

 
At the end of the session, a handout with a brief description of the main topics Irrigation 
scheme maintenance training modules in Regional language should be distributed among 
all participants. 
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