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NOTE FROM THE PROJECT DIRECTOR 

Studies and experiences have shown that non-technical aspects play an important role in 

irrigation planning, as well as in its sustainable operation and proper maintenance. There are 

many examples of projects that have failed due to mismanagement or lack of general 

maintenance. As a result, target beneficiaries are deprived of the service and the investment is 

squandered, forcing programs to re-build identical projects in the same locations.  

Bearing this in mind, USAID-NFRP has developed this manual to describe irrigation technologies 

currently in use, particularly lift irrigation and pipe irrigation. It also contains information on 

maintenance and management of these technologies. Since its target group is rural farmers, the 

manual is presented in a simple language. It is our hope that the manual is instrumental in 

supporting the long-term effectiveness and sustainability of the USAID-NRFP-assisted irrigation 

groups and commercial farmers. 

 

Joe Sanders 

Chief of Party 
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IRRIGATION 

Irrigation is an artificial method of supplying land with water required for farming. Irrigation is 

especially essential when the soil lacks the amount of water needed for the crops. 

 

When is irrigation used? 

 When rainwater is inadequate or uneven 

 When water is not readily available when needed 

 When farming at higher volumes for commercial purposes 

 When farming off season vegetables 

 

Types of irrigation 

There are basically two main types of irrigation system based on the types of the flow of water: 

 

Gravity (Surface) Irrigation: A traditional technology and the most-widely used in Nepal.  It 

irrigates the farm with water brought from surface sources like streams and lakes using 

pipes, ditches or canals. It is an inexpensive and simple technology, requiring little serious 

maintenance. Depending on the types of crops and the physical characteristics of the land 

under irrigation, methods of surface irrigation vary. Some commonly practiced surface 

irrigation systems in the rural context of Nepal are: 

 Free flooding:  Also known as irrigation by plots, this is the most common form of 

irrigation in our country. Flooding farmland is most suitable for crops such as rice 

and wheat. 

 



 

 

 Contour laterals: This method is suitable for steeper terrain in which water is 

supplied by transverse contour laterals (contour plowing) that slows the pace of 

water run-off. This method is suitable for both cereals and vegetables. 

 

 Furrow irrigation: Here water is supplied to crops (planted in rows) over raised beds 

through narrow ditches that run between the rows. This method is suitable for crops 

such as potatoes. 

 

 Sprinkler irrigation: A popular method for irrigating vegetables in the Hills in which 

water is supplied by pipes connected to a rotating nozzle at the end. This is practiced 

where availability of water is limited. 



 

 

 

 

Lift (Pumped) Irrigation: Irrigates farms by lifting the water through a pump from nearby 

water sources such as underground water and streams. This is most popular in the Terai.   

 

Although there different modes of irrigation, this manual intends to elaborate some commonly 

practiced micro irrigation systems, both surface and lift, in the Terai and hills. 

 

SHALLOW TUBE WELL 

More popular in the Terai, this technology is simple and inexpensive. Small groups of farmers 

often install tube wells to irrigate their farms collectively, while others may do it individually. 

Typical capacity is approximately 3 hectares with a pump of capacity 8 HP - a commonly used 

pump to lift water from a shallow tube well. 

The well is constructed with a 4-inch diameter pipe drilled as deep as 60 feet into the ground in 

normal condition. The pipe is linked into the pump and dispenses water to the surface. 

Depending on the geophysical nature of the ground, the well is bored in three different ways: 

 PVC Pipe-boring: Used when the underground soil is sandy. The ground is first bored 

with a GI pipe, and once the water level is discovered, the GI pipe is replaced with a PVC 

pipe. It is the least expensive and simplest shallow tube well technology.  

 MS Pipe-boring (Hammering): Used to run pipe through thick gravel or rock. Here, an 

MS pipe is hammered into the ground to reach the water. This type of boring is 

expensive and difficult as compared to the PVC boring method.  



 

 

 T-boring: When the underground water source is weak, T-boring is recommended. 

Water is pooled from four to six different spots through 1-2 inch diameter HDP pipes 

into a single outlet in the shape of a T (where the tube well is installed). It is less 

effective than other boring techniques because the suction capacity of the pump is 

weakened as it has to distribute power to all the bores.    

Regardless of the boring technique chosen, the pump is always an important component of lift 

irrigation. Since the long-term use of the pumps largely depends upon its operation and 

maintenance, it is necessary that the users have some basic knowledge in this area. 

 

PUMP SET 

A pump set is the machinery used in lifting the water from underground sources. The pump’s 

capacity is measured in horsepower and generally ranges from 5-10 horsepower for shallow 

tube wells, which can irrigate two to four hectares (60-120 kattha) of land. Pump sets are either 

diesel or electric. 

Diesel Pump 

Diesel pumps are applicable in areas without steady electricity. Diesel operated pump sets are 

widely used across the Terai belt of the country. There are two main parts of the pump: 

 Engine: The engine is an important part of the pump set, and includes a cylinder, a 

piston and a crankshaft. Diesel burns in the cylinder to create gas that builds pressure 

on the piston to move up and down, rotating the crankshaft. . 

 Fan: The engine is connected with the fan so that the fan rotates when the engine is on 

and pumps the water.  

 



 

 

Precautions for operating a diesel pump 

 Checking engine oil: Excessive heat may develop when moving parts create friction in 

the engine. Before starting the engine, it is essential to make sure that there is adequate 

engine oil otherwise the over-heated engine can get permanently damaged.  

 Checking the diesel: It is important to ensure there is enough diesel engine oil to last 

the total number of hours the machine will be used.  

 Checking cooling system: Before starting the engine, check to make sure there is water 

in the cooling system. The pipes joining the “T” must be filled with water and free of 

leaks.  

 Checking water on the fan: The case housing the fan must be filled with water because 

air in the case weakens the engine’s ability to draw water.  

Maintenance and Repairs of the Pump Set   

Pump sets, like every machinery item, require regular maintenance. Lack of maintenance 

usually leads to poor performance and even permanent damage of the pump. Additional 

precautions and considerations include: 

 The quality of engine oil deteriorates over time. Oil will become thin and black, and 

requires changing after the first 50 hours of operation and subsequently every 100 

hours. The oil level should be regularly checked every time before starting the pump. 

 If the running engine gets short on diesel, its nozzle fills with air and the engine stops. In 

this situation, refill the diesel and open the air-screw to let air out until diesel appears 

there. Then restart the engine. The same process should be followed when operating a 

pump that has been sitting unused for a long period of time.  

 If a pump has sat unused for a long time, engine parts might get jammed. It is advisable 

to operate the pump at least five to ten minutes every 10 days. 

 Multiple users create more wear and tear on the pumps. A maximum of two operators 

is recommended.  

 The pump should be installed on a flat surface. 

 The pump should be properly covered when not in use to protect it from water and 

dust. 

 Once every six months, or 300 hours, clean or replace the air and oil filters.  

 A new pump set should be operated at a slower speed at first. During the first 20 hours 

of use, the pump should rest for 15 minutes after every two hours.  



 

 

 Consult a skilled mechanic to address any mechanical problem with the pump set. 

 

SUBMERSIBLE PUMP 

When talking about irrigation in the Hills, the source of water is generally the first and most 

important challenge. The source (stream) may be far from farmers’ fields or below them. Such 

sources are often not feasible due to the hilly topography that often requires numerous 

structures that raise the cost of the project. However, this is a common reality for Hills farmers 

and alternatives to traditional gravity structures should be considered. For these farmers, there 

is no other choice but to find ways to lift the water from low-lying sources. In such 

circumstances, the most commonly used device for lifting water is the submersible pump. 

A submersible pump, as the name suggests, is submersed into the water and is useful to carry 

large volumes of water to uphill farms. Such pumps are available in four, six or eight inch 

diameters. It is easy to operate and has low repair and maintenance cost. 

 

Precautions for Operating the Submersible Pump 

 Make sure that the pump is well submersed in the water. 

 Check the electricity voltage before starting the pump. 

 Make sure that only the designated operator handles the pump. 

 Do not use the pump to carry muddy water.  

 Operate the pump for at least five minutes once a week. 

 

PIPE-BASED IRRIGATION 

Pipe irrigation brings water from rivers, streams, lakes or ponds. The system requires building a 

tank if the water source is small and irregular. Since water volume in this irrigation system is 

smaller than in ground irrigation (canals), it is not recommended for crops like rice or wheat. It 

is useful for crops that require less water. Therefore, nowadays this system of irrigation is 

becoming more popular in the hills for vegetable farming. There are multiple outlets along the 

pipe system that allow for water to be dispersed to a number of locations. 

Depending upon the site condition, the pipe irrigation system may comprise of the following 

components: 



 

 

 Intake: This is the first point where water is diverted from its primary source (stream) 

and channelized into the collection chamber. 

 Collection Chamber: The chamber can collect water from multiple intakes. It then 

directs the collected water into the main pipeline. 

 Pipeline: Transports water from one place to another. The pipeline should be installed 

with the HDP pipes marked with the Nepal Standard (NS). They are available in blue, 

green and yellow colors for four, six and ten kilogram pressures respectively. 

 Wash-out: Washes out the sand, soil and other unwanted deposits before sending to 

the main pipeline, useful when using stream water sources. The pipeline between the 

intake and reservoir must be U-shaped. It is fitted at the bottom of the pipeline system 

so that unwanted sediment can be gathered and removed. 

 Air valve: An air valve is created at the top end of the main pipeline between the intake 

and the reservoir. If there is any barrier to water flow in the main pipeline, the air valve 

is opened so that the water flow resumes smoothly after capping the valve. 

 Distribution chamber: Constructed when there are two or more reservoirs in use to 

distribute the water as needed. 

 Reservoir: Constructed using a cement-based mixture, a reservoir collects water 

overnight. 

 Outlets: This is the end point of pipe-irrigation system. It is slightly raised from the 

ground and fitted with GI and brass fittings and connected with flexible pipes to 

transport water to farmland. 

 

 

Pipe Irrigation: Technical problems and solutions 

A common problem facing this irrigation system is water blockage. The main causes of the 

problem and their solutions are discussed below: 



 

 

 Water supply usually gets blocked when heavy rains and landslide damage the intake. It 

is recommended to build pipe irrigation systems outside of flood-prone areas or build a 

support wall for additional protection. 

 Landslides can crack and break connecting pipes. If this occurs, relocate the pipelines to 

a safer zone. 

 The intake should be cleaned regularly to prevent blockage of sand, leaves or soil. The 

wash-out valve should also be cleaned regularly to prevent blockages.  

 Water flow gets blocked when the pipe is filled with air. Uncap the air valve to let the air 

escape. 

 

IRRIGATION MANAGEMENT 

Irrigation systems must be well-managed and well-maintained in order to stay sustainable. Poor 

management has resulted in partial or full-fledged failure of many community-managed rural 

irrigation projects. However, a responsible and stronger management can turn the same 

project into a success. For this, all the members of the project working committee including the 

project users should have knowledge about community managed projects and bring them into 

practice.  

Here some points to be consider for management and maintenance of the irrigation system: 

 Users should always be alert and aware of their project. 

 There should be an active users committee to manage the project. Users who are 

literate, unbiased and have an interest in social service can serve on the committee. 

 There should be a caretaker employee to keep a watchful eye on the project assets and 

maintain them. He/she should be chosen from among the users and should possess 

conceptual knowledge of the project and be able to make minor repairs.  

 Training programs for the caretaker should be offered if felt necessary. 

 The user committee should pool resources to fund management overheads, caretaker’s 

wages, maintenance costs and other operational expenses. It should levy service 

charges from the users in consultation with the users.  

 The committee should maintain proper accounting and inventory records. 

 The committee should draft and distribute rules or bylaws for the use of irrigation 

water. 

 



 

 

Users Committee 

The committee should be comprised of seven to nine members from the project community. 

They can be appointed by consensus or elected in a general, majority-based election. The users 

committee has legal recognition and can make independent decisions on the project. 

The committee is mainly tasked with serving the users through effective management of the 

project. The committee’s other responsibilities include:  

 Ensuring the project is, and remains, economically viable. 

 Motivating the target beneficiaries to discuss issues and make decisions as a group. 

 Reaching out to local government, donor agencies and other organizations for resource 

collection/ project extension etc. 

 Accumulating resources that the users cannot collect individually. 

 Maintaining order and social cooperation with regards to the project. 

 

 

Who qualifies to be chosen for the user committee? 

The project’s success depends on the user committee’s dedication, motivation and ability. 

Staffing the user committee with qualified people is a primary and important aspect of the 

irrigation project. The committee members ideally posses the following capabilities: 

 Social activist; values social interests over personal. 

 Not directly aligned with any political entity. 



 

 

 Reliable and well-respected in the community. 

 Ability to motivate and mobilize others. 

 Democratic thinkers.  

 Healthy, intelligent, high level of social morality.  

 Permanent resident with no plans to move. 

 Quick thinker, decisive.  

 Interest in institutional affairs. 

 Not involved in any financial irregularities.  

 Literate.  

 

Characteristics of an Active Users Committee 

The knowledge, skill and capability of the users committee alone do not guarantee success. All 

beneficiaries need to be active in the project in order to create and maintain sustainable energy 

and excitement around the project. Therefore, the members should ensure that the following 

fundamentals exist in the committee: 

 Mutual trust and understanding. 

 Transparent, democratic and unanimous decision-making process. 

 Compliance with rules and statute of the committee. 

 Economic viability and capability to bear future maintenance costs and to partner with 

new projects. 

 Capacity to make autonomous settlement of internal conflicts. 

If unfavorable situations, such as those stated below, arise, members should convene as soon 

as possible to address the problems.    

 Irregular committee meetings. 

 The committee has emerged as a political battleground. 

 Personal interests have prevailed over institutional interests.  

 Committee members are passive or unresponsive. 

 There is an abundance of unnecessary conflict. 

 



 

 

Women’s participation 

Women constitute half of the total population in Nepal, but their participation in the decision-

making processes is often minimal. They are, however, more active in the agricultural sector.  

In recent years, the participation of women in politics from the local to central level as well as in 

other sectors is on the rise. The waves of change have also reached our rural societies: there is 

increased participation of women in local users committees, including several women-led 

projects. 

Many cases point to the wisdom of appointing women to leadership positions, as they are often 

more financially disciplined than their male counterparts. Other reasons that women it is 

important to include women are:   

 Women are generally more consistent and timely with their responsibilities than men. 

 Women generally take better care of resources important to their households. 

 There is a need to motivate women to become more involved in productive and 

community programs that are beyond their traditional household chores. 

 Out of the total agricultural workloads, women share more than 50 percent. 

 Women participation ensures the users committee are more active. 

 

 

Resource Collection 

Resources generally refer to financial support, labor and materials belonging to the 

organization or committee. They allow a committee to plan ahead and develop a strategic 

workplan. Resources provide funding, increase user participation and help promote unity 

among the group. 



 

 

 

How to collect resources 

In resource-strapped communities, collecting resources presents a challenge, but it is an 

important challenge to tackle as these resources can make or break the success of a project. 

The users committee should keep the following in mind when seeking resources:  

 Explaining the purpose of the resources to the users. 

 Organizing a mass meeting of users to make decisions on resource collection. 

 Reaching consensus from users on resource collection. 

 Ensuring that resource collection will add no burden to users. 

 

Sources of resources 

The primary income source of the users committee is the service charges collected from the 

users. The users committee can explore more sources depending on its particular situation and 

abilities. Generally, the users committee can identify the following as potential sources:  

 Regular levies from the users. 

 Service charges to be levied from neighboring users or external groups. 

 Interest generated by the committee’s investments. 

 Charges from organizational or individual visitors.  

 Income from fairs and charities. 


