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ABSTRACT

The sustainability assessment of Chapakot Tar Irrigation System, a Jointly Managed
Irrigation System was undertaken in this study. A mixed research approach was followed
under which various participatory tools such as focus group discussion, key informant
interview and field observation were used. The monthly precipitation data records over the
period of 12 years (2004 – 2015) of Putalibazar station was collected from the Department
of Hydrology and Meteorology and analyzed. The sustainability assessment was based on
the four dimensions of sustainability (technical, socio-environmental, cost recovery and
institutional), for which Multi Criteria Analysis approach was used. Core factors and sub
factor of each sustainability dimension were identified and assigned particular weightage
against which the value was given based on the field observation and other adopted
research tools. The cumulative percentage of the sustainability was compared as per the
sustainability ranking developed by Water Aid.
It was evident that during winter and spring, water flow at the source is drastically low as
compared to monsoon flow. Due to reduced water flow in the canal and out-migration of
local youth for employment, cropped area during dry seasons is considerably low as
compared to the wet season. There is a big conveyance loss due to length and cracks along
the canal. The physical infrastructures are aging and hence some of the structures are not
functioning well. However, the overall system is functioning satisfactorily. After project
the living standard of people has been upgraded regarding employment, enrollment of
children in school and increased engagement of women in agricultural work. This system
has covered the participation of female and other disadvantaged group in the Water User
Association (WUA) committee of each branch which seems inclusive. Despite of high
involvement of women in farm, they don‟t bear a decisive role in the family and society.
This system has often suffered from problems like landslides and soil erosion on the canal
alignment. The drainage in the system is fairly good except in some areas of Chhipchhap.
There is a big challenge in equitable water distribution due to reduced flow of water and
therefore water users at the tail end are deprived of reliable water supply. So far, the WUA
has not introduced the provision of collecting irrigation service fee (ISF) from the
beneficiaries resulting into backlog of system maintenance. For supporting CTIS‟s WUA
in system operation and maintenance, Department of Irrigation is allocating rupees 10 to
12 lakhs annually. Silt deposition in the canal intake has been a perennial problem. Pest
and disease infestation as well as lack of market facilities have been prominent issues in
vegetable farming in recent years. Farmers still practice traditional farming. Farmers are
adapting application of high doses of pesticides, insecticides and fungicides, especially in
vegetables. Use of chemical fertilizer is in the increasing trend for a better harvest.
The overall sustainability of the system was found to be 70 % in average. However, cost
recovery part of the system was only 39.2 %. From this result the system falls into the
“Sustained but at Risk” category. To make the system sustainable farmers need to adapt
commercial farming and generate more revenue through collection of ISF.
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CHAPTER – 1
INTRODUCTION
1.1 Background
The world population is increasing day by day. The present world populations is 7.5
billion and projected world population for the year 2050 is 9.8 billion (PRB, 2017). The
worldwide cereals demand has been projected to increase by 65% considering the
population growth and rising incomes by 2050 (Fraiture et al., 2007). In South Asia, it is
projected that there will be 2.2 billion people in 2025 and due to increased population the
cereal demand will rise to 476 million tons as compared to 241 million tons in 2000 (FAO,
2012). On the other hand, per capita agricultural land has been declining due to high
population growth and industrial development, and per capita arable land fell from 0.15 ha
to 0.08 ha in Nepal between 1980 and 2010 (Kumar et al., 2012). Additionally, agricultural
land is decreasing due to urbanization, natural disasters, climatic variations as well as other
reasons. Nepal once a food exporting country has transformed into food deficit situation
(Sharma et al., 2004). The ratio of agricultural import to agricultural export increased from
0.5 to 2.5 from 1975-79 to 1990-93 and this is mainly due to increase in population and
decrease in per capita food grain production in this period (APROSC & JMA, 1995). 80 90% of the required increase in food production will have to be realized on existing
cultivated land in coming decades (Schultz et al., 2009). Increasing population pressure,
change in food production practices and over-exploitation of natural resources in some
extreme cases have increased the concern on sustainability of irrigation systems (Schultz et
al., 2005). Therefore, irrigation systems should be managed in a sustainable way to fulfill
the projected food demands for coming decades.
Agriculture sector plays a critical role in the Nepalese economy as this sector is estimated
to contribute 29.37 % (in FY 2016/17) of Nepal‟s Gross Domestic Product (MoF,
2016/17), and around 66.5 % of its population depends on agriculture for their
employment and livelihood in 2013. Irrigation is the backbone for agriculture. Nepal has
total irrigable land of 17, 66,000 ha. Out of this, irrigation infrastructure facilities have
been provided to 13, 96,000 Ha of land (GoN, 2016). However, main focus is generally
given to increase the area coverage by irrigation systems rather than considering the
sustainability components of those irrigation systems.
This research is focused on assessment of the sustainability of Chapakot Tar Irrigation
Project (CTIS), Syangja, Nepal. Also being one of the biggest hill irrigation systems of
Nepal, it would be an honor if this system becomes sustainable.
1.2 Statement of the Problem
Increasing water scarcity threatens the sustainability of irrigated agriculture (Khan et al.,
2006). Various structural damages and less concern of users towards operation and
maintenance (O & M) of several irrigation systems in Nepal have threatened its
sustainability. Sustainability issue of irrigation systems is getting high priority worldwide
since a decade and the researches have been conducted on it. The issues of water pricing as
a means for achieving sustainable irrigation management has been increased since last
decade (Chifamba et al., 2013). From the very beginning of the planned development in
Nepal, government agencies thought that the key factor for the development and
management of the irrigation system was only the construction of physical infrastructures.
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Government agencies alone decided in every aspect of irrigation development and
management without consultation with the local farmers. Irrigation development from
1956 to 1980 was very centralized and irrigation officials assumed all the planning,
construction, operation, management and maintenance responsibilities (Regmi, 2008).
This resulted in poor performance and the irrigation systems failed to meet their original
objectives including their sustainability. Realizing this fact, government agencies started
to set target for strengthening the local farmers and their institutions during various stages
of project cycle.
The target set by the government agencies in development and management has not yet
been met. The integrated approach on addressing various factors that influences the
sustainability of irrigation systems like irrigation infrastructures, social and institutional
aspect, water management practices, water pricing and market facilities is lacking at least
in Nepalese context with the poor implementation of policy provision. If these factors of
sustainability are well understood and proper measures are taken, it will be a great
contribution in irrigation sector for making system sustainable. So, it is necessary to
analyze the various sustainability dimensions of various irrigation systems.
The sustainability assessment of CTIS has not been carried out so far. As CTIS is one of
the largest hill irrigation systems in Nepal, it is utmost necessary to conduct sustainability
assessment of this system.

1.3 Research Questions
Research was carried out to find the sustainability of CTIS. The main central question of
this research is
1. Is Chapakot Tar Irrigation System sustainable?
Specifically this research possesses following research questions which are instrumental
for system sustainability:
2. How the technical factors have been functioning in the system?
3. How socio-environmental aspect of the system has been influencing the
system?
4. What is the status of cost recovery in the system?
5. How institutional aspect has been playing role in the system?

1.4 Research Objectives
The general objective of this research was to assess the sustainability status of CTIS.
The specific objectives which were based to find system sustainability are as follows:
1.
2.
3.
4.

To analyze the technical factors governing sustainability of irrigation system
To assess the socio-environmental aspects affecting system sustainability
To assess the status of cost recovery of the system
To analyze the institutional mechanism that have been working in the irrigation
system
14

1.5 Significance of the Study
Government and non-government organizations have been spending huge amount of
money on irrigation sector but most of the irrigation systems have not been recognized as
sustainable irrigation system. The irrigation systems will not be sustainable unless and
until the factors that play vital role on sustainability of irrigation system are well
understood and implemented. So, outcomes of this research are expected to be useful for
those who are working in water resources in general and in sustainable irrigation
management in particular as this research tries to assess the factors playing role in the
sustainability of irrigation systems. The conclusions made based on the analysis of
findings from the field will serve as the basis for further improvement of irrigation system
similar to this project and will contribute on ensuring its sustainability.
By the practice of sustainable agriculture, study population of about 2000 households of
CTIS will be benefited who are practicing inefficient irrigation practice. This will secure
right of people for food. In the true sense, the study will support in achieving Sustainable
Development Goals 2: End hunger, achieve food security and improved nutrition and
promote sustainable agriculture, mentioned in “2030 Agenda for Sustainable
development” (UNDP, 2015) through sharing the knowledge and experiences gained by
the farmer of CTIS. Also this study would be benefited for the similar community or
similar large project in river valleys of the hills.
1.6 Scope and Limitations of the Study
Huge amount of money has been spent in irrigation sector yearly but concerns towards its
sustainability are almost absent. Because of this reason study of sustainability of irrigation
system may be useful for the next hill irrigation project which poses similar salient
features of household, population, discharge and command area. This research was
conducted on basis of four prominent aspects (technical, socio-environmental, cost
recovery and institutional) governing the sustainability of irrigation systems.
Mainly, this study focused on how the study population is benefited from CTIS and how
they are facing problems from the system. Similarly, how CTIS can be made sustainable is
a major concern of the study. However, it was not focused on other water quality
parameters except silt content. In addition, it was not dealt with the detail engineering
design of infrastructures constructed in the irrigation system. Being one of the largest hill
irrigation systems of Nepal, this research may not be applicable for all hill irrigation
systems having small command area. Also an issue of impact due to climate change on
sustainability of irrigation systems was not analyzed in detail.
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CHAPTER – 2
LITERATURE REVIEW

2.1 History of Irrigation Development in World
Evidences of irrigation in ancient periods were identified by archeological investigations.
As per International Commission on Irrigation and Drainage (ICID, 2016), following
evidences of irrigation can be traced out.
In Mesopotamian plain, perennial irrigation was practiced by diverting water through
small channels formed in the field. Likewise, basin irrigation was practiced by ancient
Egyptians using water of Nile River in the nearby area. The ancient Nubians used a
waterwheel like device called Sakia to irrigate land along the Nile River. By the first or
second millennium BCE, irrigation was practiced in sub-Saharan Africa in Niger River
region and it was mainly based on wet season flooding and water harvesting. The oldest
known irrigation methods that still in use today are the Qanats developed in Persia in
about 800 BCE. The irrigation works of ancient Sri Lanka (dating from about 300 BCE)
were one of the most complex irrigation systems of the ancient world. The Dujiangyan
Irrigation System of China which was built in 256 BCE is still functioning to irrigate huge
agricultural land. During the early agricultural period (1200 BC to 150 AD), the floodplain
of the Santa Cruz River was extensively farmed. Evidences of terrace irrigation can be
found in pre-Columbian America, early Syria, India and China.

2.2 Historical Context of Irrigation Development in Nepal
Historians divide the irrigation history of Nepal into three periods: Ancient Period (500
BC to 700), the Medieval Period (750 to 1750), and the Modern Period (Paudel, 2010).
These periods are briefly described below:
Ancient Period (500 BC to 700)
Importance of water resources has been recognized by Nepalese farmers and hence they
have been constructing irrigation systems at their own initiative since long ago (Pradhan,
1989). Indigenous irrigation systems were developed in Nepal by using river water for
agricultural purposes since the time immemorial. The need for construction of irrigation
systems was mainly due to famine and hunger. Farmers used their own resources, skills
and technologies to manage irrigation systems for agriculture at initial stage (DoI, 2009).
Historical evidences show that there were disputes in irrigation water distribution with the
development of irrigation systems. For example, there was dispute between Shakya and
Kolya communities in the distribution of Rohini River water in Kapilvastu, and Gautam
Buddha (500 - 600 BC) played a meditative role to settle down the dispute. The traces of
the irrigation infrastructure of that period have not been found so far (Poudel, 2003).
However, after the development of brick manufacturing techniques in fifth century, the
irrigation water control structures constructed in Lichchhabi period (around 5th century)
could be seen in Dhobi Khola and Tukucha in Kathmandu Valley (Poudel, 2003). No
government assistance was provided for the construction and maintenance of those
irrigation systems constructed with compulsory labor contribution. The rulers or their
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officials built the irrigation systems in early days. Evidences show that irrigation
development in Nepal is attached with taxation, land tenure and customary laws (Khanal,
2006).
Medieval Period (750 to 1750)
In the beginning of 1000, with the transfer of technology to construct irrigation systems
from Kathmandu Valley to its surrounding areas, mainly rice cultivation started in the mid
and high hills of Nepal. The value of cultivable and fertile agricultural land raised the
jurisdiction of farmers' organizations. "To manage the irrigation system was within the
work frame of farmers and community, and Government should not intervene into it" was
announced by Ram Shah, King of Gorkha (Western Nepal) in 1674. The Royal canals (Raj
Kulo) built by rulers in Malla Period (around 17th Century) in Kathmandu Valley are still
in existence (Poudel, 2003). Argheli canal, one of the Royal canals, lies in Palpa District of
Western Nepal is still in operation.
While evaluating the 18th century from irrigation point of view, it could be considered as
the golden age for farmer, group and community built and managed irrigation systems.
Evidences show that rulers and their officials also supported in cash and kind to these
systems to some extent. Government motivated local communities to solve disputes
themselves regarding irrigation water management (Poudel, 2003).
Modern Period
As there was no planned development system in Nepal before 1957, the modern period
can be divided into two periods: Period before planned development (before 1957) and
period after planned development (after 1957).
The first Civil Code (Muluki Ain) of 1864 helped not only to strengthen the existing
customs and cultures of different castes and regional communities as well as irrigation
traditions but also to recognize different needs at different localities and linkage of
different communities for dispute settlement in irrigation water allocation that directed
towards modern irrigation development (Kaini, 2011). Total 100,000 hectares (Ha) of
Nepalese land was irrigated out of 8,000,000 Ha irrigated land of the world (Poudel,
2003). This code also helped to establish revenue offices in Terai districts responsible for
the construction, operation and maintenance of irrigation systems within the district. The
revenue offices mobilized both the local cultivators and villagers to repair and maintain the
irrigation system (Khanal, 2006).
Direct involvement of Government in construction and management of irrigation systems
can be seen from the beginning of 20th century. It can be said that modern technology in
irrigation system development has been started after the construction of Chandra Canal in
Saptari District with the assistance of British India Government in 1922 (DoI, 2009).
Jagadishpur Canal (1,000 Ha) was constructed in 1942 in the Western Terai and later
renamed as Banganga Irrigation System after being expanded in 1978. Juddha Canal
(2,000 Ha) was built in 1946 in the Central Terai which became Manusmara Irrigation
System after being expanded in 1976. Both of them were made by the then Public Works
Department (Pradhan, 1996).
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After the political revolution in 1950, canal department was established in 1952 to run
irrigation activities in an institutionalized way. Community managed irrigation systems
were integrated into large scale systems by the Government agency. Before planned
development, about 10,000 - 12,000 irrigation systems of different sizes were in operation
and about 400,000 - 500,000 Ha of land was partially irrigated (DoI, 2009).
After entering into the era of planned development, Government utilized surface and sub
surface water resources to construct small, medium and large scale irrigation systems with
the help of internal and external resources. Basic irrigation infrastructures were developed
between the first and third Five-Year plan period (1956-70) and during that period bilateral
assistance, mainly Indian and American grants were provided through Indian Aid Mission
(Jaishy, 2002).
Large irrigation systems in the Terai Region were rapidly constructed from Government
investment from 1970 onwards to achieve the irrigation development targets in national
development plans. These construction works were mainly carried out by borrowing
international capital in the form of loans and grants (Shah & Singh, 2001).
Construction of physical infrastructure of canals and structures was a primary focus until
1985. After this period, improvement in management and modernization of the systems to
achieve the targeted goals were also carried out. Some management oriented projects are:
the United States Agency for International Development-funded Irrigation Management
Project in 1985, the World Bank funded Irrigation Line of Credit (ILC) in 1988; Asian
Development Bank (ADB) funded the Irrigation Sector Project in 1988 and Irrigation
Management Transfer Project in 1994. Participatory approach to irrigation development
and management of irrigation systems were highly emphasized in these projects (Jaishy,
2002). Other different projects have been carried out for construction and management of
irrigation projects e.g. Nepal Irrigation Sector Project, Second Irrigation Sector Project,
Community Managed Irrigated Agriculture Sector Project, Medium Irrigation Project
(MIP), Non-conventional Irrigation Technology Project, Irrigation and Water Resources
Management Project etc.

2.3 Irrigation System Management in Nepal
As per Irrigation Policy 2013 (GoN, 2013), irrigation systems can be viewed from two
aspects. They are as per Management aspect and Command area aspect.
From management aspect, irrigation Systems can be further categorized as follows:
a. Farmers' Managed Irrigation System (FMIS)
b. Traditional
c. Transferred from Governmental or Non-Governmental agency
d. Government Managed Irrigation System
e. Jointly Managed (GoN and WUA) Irrigation System (JMIS)
f. Agency Managed Irrigation System(Local Agency and WUA) (AMIS)
g. Privately Managed Irrigation System
From command area point of view, irrigation systems are categorizes into:
a. Extra large scale irrigation system having command area more than 1000
Ha in Hills and 5000 Ha in Terai
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b. Large scale irrigation system having command area between 500-1000 Ha
in Hills and 2000-5000 Ha in Terai
c. Medium scale irrigation system having command area between 10-500 Ha
in Hills and 100-2000 Ha in Terai
d. Small scale irrigation system having command area less than 10 Ha in Hills
and 100 Ha in Terai

2.4 Irrigation Systems as Common Pool Resources
Common-pool resources are natural or man-made resources shared among different users,
a condition that produces an unhealthy competition for their utilization often leading
(although not necessarily) to their degradation or even to their destruction (Marelli, 2008).
For human life to persist and flourish into the indefinite future, technological practices
must utilize resources in sustainable ways.
Irrigation system is one of the common property resources that are owned and managed by
respected beneficiaries. And it is difficult or costly to exclude rational users to prevent
unequal or inefficient use, even though their activity affects benefit of other users.
Therefore, in the absence of a strong regulatory framework either imposed by the country
or through a form of collective action, the problem of tragedy of commons will occur.
According to Carpenter, (1998), appropriations of common-pool resources for private use
tend toward abusive practices that lead to the loss of the resource in question: the tragedy
of the commons. With appropriate technology and available market, local institutional
arrangements also play a crucial role to solve this problem. Collective action is where
individuals undertake collective effort based on mutual interests and the expectation of
mutual benefits. Also collective action can be a mean by which societies can overcome
common property resources conflicts and use the resources in a sustainable way (Ostrom,
1990).
Even though, different authors agreed on the argument that collective action can solve the
problem in common pool resource management, there are different arguments and
approaches on its implementation (Ostrom, 1990). And there are different determinant
factors which affects its accomplishment. Therefore, identifying the existence of collective
action and detecting the incentives and determinant factors for irrigators to participate in
the collective action has parallel importance in studying sustainability. Hence, collective
action is one of the better solutions which can be implemented by local institutions
(Ostrom, 1990) or by protecting water property right to manage irrigation water
sustainably (Meinzen-Dick, 2014).

2.5 Sustainability Overview of Irrigation Water Management
To maintain an ecological balance, avoidance of deterioration of natural resources is
simply termed as sustainability. “Sustainability” is a well-liked term in modern
development practices and discourses, and is understood in many ways according to the
situation in which it is applied (WaterAid, 2010). It has become a complex term that can
be applied to almost every system on the earth. In fact, the earth‟s resources are limited
and all human activity should emphasize the sustainable use of it.
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In general, irrigation sustainability refers to fulfilling the present demand of food without
compromising the future generation's capacity to produce food within acceptable
environmental conditions. However, the concept the irrigation sustainability varies with
time and space. Irrigation systems are considered sustainable when the unavoidable
impacts on farmland, water resources and other off-farm facilities are within limits that
enable society to meet its demand for food, fiber and environmental quality (Wichelns &
Roster, 2006). Generally, sustainability is understood as maintaining the system as before.
However, sustainability is not only the maintenance function but also reduction and
elimination of unsustainable condition.
According to Ofosu et al., (2014), the success factors for sustainable irrigation
development in sub-Saharan Africa areas follow:
a. Secure access to land and water
b. Appropriate technology
c. Reliable and stable input/output markets
d. Reliable farmer support environment
e. Effective institutions and favorable policies
Sustainable irrigation leads to uplifting of socioeconomic status of a community, village
and whole country (Holy, 2013). But the concerns to sustain such system, effective
measures are not taken yet in overall Nepalese scenario. To make the system sustainable,
the users committee plays a vital role. The current level of water use is decreasing the
sustainability and threatening food supplies, economic activities, ecosystem health and
jobs that depend on that water use (Postel, 2003). The cost of sustaining irrigation will
vary depending upon the resource available, economic development and social preferences
(Wichelns & Roster, 2006).
The public policies related to irrigation and agriculture also influences the sustainability of
irrigation systems. Society can influence the irrigation practices and the likelihood of
achieving sustainability depending upon the public policies on agriculture (Hillel, 2000).
Providing the policy recommendation based on meaningful understanding of farm-level
goals, opportunities and constraints and of the environmental impacts of irrigation is
challenge for public officials and researchers in 21st Century (Wichelns & Roster, 2006).
National Water Plan (NWP) (2005) has focused on strengthening of capacity building of
local level institutions in planning and project implementations by activities like
implementation of irrigation management trainings to stakeholders. In addition, it has also
focused on national capacity building of farmers by conducting regular training for farmer
functionaries at different levels and implementation of capacity-building program on
regional basis to include field and regular training (WECS, 2005). These activities
ultimately help to make irrigation systems sustainable. However, other components are
still lacking behind.
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2.5.1

Key Sustainability Dimensions

Measuring the sustainability status of any infrastructure is a complex job and offers many
opportunities for argument. There are no perfect indicators to measure sustainability, but
there are agencies which provide indicators that address the critical issues of sustainability.
The highest level of monitoring indicators adopted by Water Aid in Nepal is Sustainability
Dimensions. Four monitoring dimensions used by it in water sector are: technical, socioenvironmental, cost recovery and institutional.
Each sustainability dimension is significantly governed by many core factors and subfactors. For example, „technical‟ as one of the sustainability dimensions of irrigation water
supply services is greatly governed by four key factors: source yield, water quality,
physical condition of engineering components, functioning of water point and equity. As
per the principles of Multi Criteria Analysis (MCA), each set criteria is rated depending
upon its potential contribution or its significance in making the case sustainable. The
comparative weights given to dimensions, factors and sub-factors were determined
through participatory methods involving sector professionals and field workers. Further,
each factor and sub-factor is rated considering its significance to make the case
sustainable. (WaterAid, 2010)
2.5.2 Sustainability Ranking
A project‟s services are ranked in terms of sustained, sustained but at risk (sustained risk)
and not sustained projects. The objective of this type of ranking was to help decisions for
future investment. The assumption is that Water Aid does not need to provide any support
for „sustained‟ projects, needs to provide some follow up support to „sustained but at risk
projects‟ and needs to provide significant project rehabilitation support to „not sustained‟ (
poor project) projects. The ranking was made using the following definitions (WaterAid,
2010):
Sustained Project: If the project obtains 70% (or more) score in all four sustainability
dimensions individually.
Sustained but at Risk Project: The project obtains a 70 % score in overall sustainability
dimensions, but fails to obtain 70 % (or obtain 30 to 69%) score in any of four
sustainability dimensions.
Not Sustained Project (Poor Project): The project fails to obtain 70% score in overall
sustainability dimensions or get less than 30% score in any of the dimension.
2.5.3 Indicators for Sustainable Irrigation System Management
An indicator is something that lets one to understand where he/she is, which way to
proceed and how far to go. A good indicator alerts one to a problem before it gets too bad
and let one to recognize what needs to be done to fix the problem. A set of manageable
indicators of sustainability based on broad guidelines and principles are necessary to detect
problems as they arise and to provide an early warning system for decision makers.
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In particular, the indicators should be helpful in tracing long-term cumulative
environmental changes due to irrigation practices, which can potentially create irreversible
problems (Cai et al., 2001).
In the context of arid or semi-arid basins where irrigation is the dominant water use,
sustainability in irrigation water management can be indicated as below as mentioned by
Cai et al., (2001):
a. Water supply system reliability, reversibility, and vulnerability
b. Environmental system integrity
c. Equity in water sharing and
d. Economic acceptability
2.6 Irrigation Sustainability in Nepalese Context
Performance of irrigation systems along with sustainability has been an outstanding issue
over the years. For the sustainability of the irrigation system basic indicators like physical,
infrastructure development, financial capability, and collective participation in irrigation
activities play the vital role (Sharma et al., 2015). In addition issues in terms of
vulnerability to damages, durability of infrastructure constructed and farmer capability to
manage the systems are factors affecting sustainability of the system. Similarly, water
pricing managed by capable institution play crucial role for the system to be sustainable.
2.6.1 Water Pricing and Cost Recovery
The Nepalese government finds it increasingly difficult to sustain its irrigation systems,
primarily because of the absence of or negligible cost recovery from the systems. Huge
investment in irrigation is in practice though construction of irrigation scheme is
considered costly. In least developed countries like Nepal, the performance of irrigation
systems has failed to match prior expectations (World Bank, 1990). Poor cost recovery is
identified as one of the major causes of this failure (Maskey & Weber, 1998). In
meantime, the cost recovery issue relates the sustainability of the irrigation system.
Assigning certain value to the irrigation system motivates farmers to use resources more
efficiently and compel them to look after the system, as per Maskey & Weber. Ultimately,
it makes the system sustainable. For developing countries like Nepal which are facing
budgetary pressure in system maintenance and operation as they need to defray irrigation
cost. Therefore there is need to reduce budgetary burdens of governments through local
control and support.
There are significant financial, economic and social benefits generated from irrigation
charges. If the charging system is appropriate, it will result in improved irrigation
performance (Svendsen, 1993 & Maskey, 1994). The charges could also bring an
ownership feeling to the farmers. Water fees are collected from farmers for two main
reasons; the first is to cover the O & M cost so that the project is financially sustainable
and the second to encourage farmers to use less water per unit of output or produce greater
net economic returns per unit of water, or both (Easter & Liu, 2005).
Cost recovery mechanism should be compatible with resource use. One way to do so is to
link the water charges to the quality of the services in term of timing and quantity of water
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supply. Low recovery level brings a serious threat to the sustainability of the irrigation
systems.
2.6.2 Role of Institution
WUA is immediate responsible organization to manage jointly managed or self managed
irrigation schemes in the collective way (Sharma et al., 2015). Allocation and distribution
of the irrigation water equitably in accordance with agreed schedules of places and time of
delivery, maintenance of the irrigation facilities in good condition, settling of disputes
among farmers, collection of water fees and other resources from the water users and their
proper utilization are the prerequisites for efficient Water Users‟ Management Committee
(Sharma, 2004). Andhikhola Water User Association (AKWUA) has properly maintained
physical infrastructure through collective participation of water users starting from
construction activities to operation and maintenance. The executive body of this system is
responsible for overall O & M, ISF collection, budget allocation, water distribution and
mobilizing the farmers for labor contribution and there was a provision of 25000 shares to
be distributed to the beneficiaries (Sharma et al., 2015). It is a lesson to be learned by all
system in Nepal. Each shareholder has to pay NRs.6.0/shares/year for office expenditure
of AKWUA and NRs. 4/share/year for O & M of the canal system. A water users‟
association may be such a mechanism under which farmers assume significant managerial
roles not only in an advisory capacity but also through delegating to them full
responsibility for overall O & M planning, irrigation service fee assessment, collection and
mobilization (Maskey & Weber, 1998). It could also play the leading role in water
allocation, system maintenance and conflict resolution.
As per the Hill & Tollefson, (1985), institutional arrangements are interrelated set of
organizations and rules to enable coordinating activities to achieve social goals and
projects would be sustainable, efficient and contributing more to society if the wealth
created directly by the projects was transparent and beneficiaries paid directly for the
project. Similarly, closer attentions to environmental and social issues have slowed the
development process. It is now recognized that appropriate attention must be paid to
economic, social and environmental objectives to achieve balanced and sustainable rural
development (Hill & Tollefson, 1985).
2.6.3 Service Fees
Increased government investment in the management of irrigation systems in past has
created the need for huge amount of state resources for O/M. In the context of FMIS
schemes in Nepal, the ISF collection in the form of cash is very low to meet the
expenditure required for sustained O & M of the schemes. However this is compensated
by contributing labor for the system maintenance. Some issues causing this problem
especially in government constructed irrigation system are policy confusions to ISF, lack
of legal empowerments to WUA, ISF not treated purely as WUA revenue and physical,
administrative and management problems (Sharma, 2010). ISF rate varies in different
irrigation project in Nepal. Collection of ISF should not create any disincentive for the
farmers due to this policy confusion. The ISF should be treated as a payment for service,
not a tax. In Nepal only very little percentage of O & M cost is collected in the form of
ISF. In developing countries as well as in many developed countries, there are many
different reasons for low water fee collection including the following ones (Easter & Liu,
2005):
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1. No link between fees collected and funds allocated to an irrigation project
2. Lack of farmer participation in project planning and management
3. Poor communication and lack of transparency between farmers and irrigation
management
4. Poor water delivery service (timing, duration, or quantity inadequate) and no
penalties for managers and irrigation project personnel who provide poor service
5. No user penalties for nonpayment of water charges
6. Low priority given to fee collection, efficient water use, and system O & M
7. Small size and very low incomes of irrigated farms
8. Corruption of irrigation officials.
If the farmers are asked to pay the service charges for the irrigation water supply it s
obvious they won‟t be willing to pay. But if they are attracted by incentives like providing
year round irrigation in farm and letting their land wet throughout the season then they will
be happy to pay. The willingness to pay ISF depends on factors like economy, reliability
of water delivery, policies of the government, role of WUA and education level of
beneficiaries. It is commonly understood that willingness to pay mainly relies on economic
factors in Nepalese context. However, research has shown that it does not only depend on
economic factor but also on all those factors and they all tend to have mutual influences
(Khanal, 2006). Augmenting water supplies in dry season for reliable water supply,
improving coordination among the stakeholders in the irrigation sector and conducting
awareness program including incentives to farmers can help increase the willingness to
pay ISF.
2.7 Conceptual Framework
Construction of infrastructure with proper water management practices is necessary for
irrigation water supply and drainage system. Optimal water management in entire
command area and use of crop varieties with relevant inputs give appropriate yield. If the
agricultural production is flourished by suitable market and market price, farmers earn its
value. This earning will create resources for ISF. ISF will help in effective water
management, O & M, and financial cost recovery of the system. Regular O & M is one of
the key factors for proper functioning of the system followed by adequate, timely and
reliable water supply. Integration of these factors contributes to a sustainable irrigation
system. The conceptual framework of this research is shown in figure 2.1. (Adapted from
Sharma, 2008 modified from Molden et al., 2007)
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Figure 2.1 Conceptual Framework Based on Elements of Service Provision
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CHAPTER – 3
METHODOLOGY
3.1 Study Area
The Chapakot Tar Irrigation System is one of the largest hill irrigation projects. It is
located on the left bank of the Kali-Gandaki River under Village Development
Committees (VDCs) of Chapakot (ward No. 1-6) and Ratnapur (ward No.3-9) (is now
Chapakot Municipality) of the Syangja District in the Western Development Region of
Nepal. The study area is shown in figure 3.1. The source of irrigation system is Jyagdi
Khola which is perennial, minor augmentation of water has been made from Bhumdi
Khola. Both of these sources are perennial in nature.

Source: (DoI, 2014)
Figure 3.1 Location Map of Study Area Chapakot Tar Irrigation System
As per Irrigation Development Division, Syangja, originally the Net Command Area
(NCA) was 1000 Ha with the Gross command area (GCA) 1200 Ha of Ratnapur VDC and
Chapakot VDC on the bank of Kali Gandaki River. It also irrigates some patches of land
of Malyangkot VDC in the head reach. Now the gross command area is 984 Ha. The
decrease in the total area may be due to the expansion of community forest area, village
road network and settlement plan. Keeping in view of the present trend of increased
settlement area and expanding road networks, NCA has been considered to be 885 Ha
(about 90% of GCA) (DoI, 2014). The command area is the river terrace of Kali Gandaki
River, which lies in the southern part of the Syangja District of the Western Region (as
shown in Figure 3.2) which is an undulating surface with some scattered forest with
mound and gullies along with cultivated terraces. The area crosses a number of drainage,
most of them are seasonal but Mukunde Khola joined with Rithe Khola is the perennial
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stream dividing the area into two parts viz. eastern and western terraces. The sub-project is
connected with earthen roads up to the command area from Galyang and Walling/Mirdi,
about 23 kilometers (km) distance in Siddhartha Highway. Basic information is shown in
the Table 3.1 below.
Table 3.1 Basic Information

Nameof
The
SN System
1
Chapakot
Tar
Irrigation
System

Location
Ratnapur VDC
&Chapakot
VDC, Syangja
District

NCA
(Ha.)
885

HH
(nos.)
2000

Main
canal
Pop.
length
(nos.) (km.)
12000 25.66

Branch
Canal/Minor
No‟s/length)
6 No/10 No.s
9.12/1.5 km.

(Source: DoI, 2014)
The system was initiated by Department of Irrigation (DoI) from its own funding
resources. The first engineering survey work was carried out in fiscal Year 1965 AD. The
construction works of Headwork was started in 1971 A.D. In the beginning, with the track
cutting of some part of canal some structures including aqueduct at Lumdi Khola and
Rangrange Khola were constructed. The project was constructed by Nepal Government‟s
own resources. After the substantial completion of headwork‟s and some major structures
geological problems (landslides) arose in the canal alignment, subsequently, the project
was suspended for several years. Major works of the canal system were done after 1989. In
1981, the project was considered in the first Hill Irrigation Project to be constructed under
ADB financing. Similarly, rehabilitation (reshaping of downstream (d/s) slope portion of
weir& replacing of d/s floor by concrete blocks completed in 1993 under ILC program
with the financial support of International Development Association (IDA) World Bank.
Water was supplied in the canal partially in 1994 then fully in 1995.Schematic Diagram of
the CTIS is shown in figure 3.2 and topographic map of command area of CTIS is shown
in figure 3.3.
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Figure 3.2 Schematic Digram of CTIS
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(Source: DoI, 2014)
Figure 3.3 Topographic Map of command area of the Chapakot Tar Irrigation System
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3.2 Study Population
Chapakot VDC is inhabited by different caste of people like Brahmin, Chettri, Magar,
Tharu, Newar, Dalit, Thakuri, Gharti, Kumal and others and Ratnapur VDC is inhabited by
additional Gurung, Bote and Musalman. There is Brahmin domination in the study area.
There are altogether 2000 beneficiaries‟ households with 12000 populations (DoI, 2014).
Small and marginal farmers having less than 5 Ropanis are average land holders of the
study area. The majority of disadvantaged group including Dalits have also good control
over the irrigated land. Chapakot Tar irrigation system is gender bias society with
patrimonial behavior. Despite women large contribution in household chores, agriculture
and other economic activities their role in decision making process is limited especially in
irrigation activities of WUA (DoI, 2014).
3.3 Research Approach
This research was conducted on case study approach which included multiple spectrums of
participatory tools. The research followed both quantitative and qualitative methods of
research. This research comprised set of checklists for individual level as well as group
level interviews. The perceptions and experiences of farmer in terms of qualitative data as
well as quantitative data were collected and processed to produce the final report.
3.4 Research Design
The study followed step-by-step procedure in sequence from the preliminary proposal
preparation phase, preparation for field work phase, field study phase, data management
and analysis phase and lastly to thesis report preparation phase. The detail task breakdown
structure showing set of activities covered in each phase is shown in figure 3.4, the
methodological framework.
Proposal and Preliminary Phase
Proposal Preparation
(Draft)
Field Work Preparation Phase
Consultation and
Coordination
WUA member

Presentation to the NEC-cps
Research Committee

with

Formulation, administration and finalization of questionnaires

Field Study Phase
Field
Conduct Key Informant Interview with WUA
Observation
representative

Data Management and Analysis Phase
Data Screening
Finalize data

Finalization of the Proposal

Data Entry

Checking of Data
Completeness

Thesis Report Preparation Phase
Draft Report
Submission of report and presentation to
the Evaluation Committee of nec

Data
Analysis
Interpretation

Final presentation to the
Committee

Figure 3.4 Research Framework
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Focus Group Discussion at farm
level with head , middle and tail
region of canal

and

Final Report

3.5 Methods of Data Collection
The major sources of data comprised primary and secondary data. Primary data was
collected from field using various participatory tools of data collection whereas the
secondary was extracted from the various literatures review.
3.5.1 Primary Data
Field Observation including semi structured interviews, Key Informant Interview (KII)
and Focus Group Discussion (FGD) were the major tools of primary data collections to
meet the study objectives.
I. Field Observation
The Chapakot Tar Irrigation Systems from headwork at Darsing to tail structure at Fulbari
was observed thoroughly during field visit. In order to collect information and to be
familiar with the existing situation of system, a joint walkthrough survey was carried out
with participation of Irrigation District Division (IDD) office staff, and representatives of
the WUA to identify the details and problematic area of the system. Field observation was
conducted based on checklist developed. Observation focused mainly on physical
condition of the systems, available water quantity at the source of Jyagdi River at Darsing
as well as Bhumdi feeder stream and quality of irrigation water, functioning of the system,
reliability, accessibility (to each field) and water losses/seepage in the canal.
Data Taken at Site
Discharge was measured at Jyagdi Khola above the headwork at Darsing as well as at
Bhumdi Khola by floating methods of measuring velocity. Present discharge at the both
source is calculated and that value is triangulated with discharge calculated from
Manning‟s Formula. The condition of the headwork is observed followed by main canal.
During field visit rehabilitation work was running, so canal was not running during the
time of my visit. Because of this reason, field was not cropped at present except from
spring source managed by the farmer. Data taken from site was during canal running case.
The cropping pattern that has been following in the system command area is noted down.
Generally, beneficiaries of the system were in practice on traditional irrigation system.
There are some lead farmers involving in commercial farming. Badri Prasad Shrestha,
resident of Krishnapur (Ratnapur VDC), awarded “Aguwa Krisak” in agricultural
exhibition in previous year. Exhibition was held in Mirdi, Syangja. He usually earn about
Nepalese Rupees (NRs.) 25,000 (twenty five thousands) per month by selling vegetables
and fruits grown in his farm. “I have been provided with training for planting fruits and
vegetables and there are 50/60 plants of Mango and Litchi developed in my farm. It gives
a reasonable production as well. But because of no market in the local level and
difficulties in carrying production to the nearby market, my production are not getting
reasonable price. Sometimes it went waste”, Shrestha said. Also in his field there are large
number of papaya tree, pear tree and pineapples. He used to earn yearly by selling dairy
product as well. Similarly, Suntali Shrestha usually earns money for daily expenses by
selling potato, cauliflower, cabbage and radish in the season. For farming vegetable in dry
season, 2/3 nearby house has made a temporary pond to irrigate on vegetable farm. Pond
receives the water from the nearby spring.
II. Key Informant Interview
Interviews with key informants were held to get in depth information and data regarding
the system. KII were conducted with Mr. Tirtha Raj Baral (former president of WUA main
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committee), Er. Manoj Bhattarai (site engineer of CTIS, (IDD, Syangja)), Mr. Khem
Narayan Chapagain (Agriculture Extension Officer of District Agricultural Development
Office (DADO), Syangja) and Basu Dev Lohani (Deputy Director General (DDG) of DOI,
Kathmandu). The interview was conducted with a help of a checklist. A set of checklists
(Appendix 1- Appendix4) was taken as a reference, which was followed by different
probing question. Main purpose of the interview was to hear real voice of the users and
related institution, compile the data and then triangulate the data that have been received
from secondary data and FGDs. The key informant interview was focused to get the
information regarding the services provided by different institution in order to sustain the
system in terms of financial, institutional, social and technical aspects. Also it is focused to
resource needs in the operation and maintenance of the system and upkeep sustainability
concerns including investment capacity of the users in the system upgrading. By applying
this tool, the information about the existing condition of system and impacts of
sustainability of system on the different aspects is analyzed.
III. Focus Group Discussion
Focus Group Discussions were held with water user‟s group of branch canal (6 branches
and 1 direct outlet) and women‟s beneficiaries who has been benefited from the irrigation
system to get information of farm level. Eight numbers of FGDs were organized in the
field at eight different locations of the system. It provided qualitative data regarding the
perception, performance, needs, constraints and attitude of local farmer towards the
objectives of discussion. FGDs were conducted based on checklist (Appendix 5-Appendix
7).
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The glimpses of FGDs conducted in different location are shown in figure 3.5.

A.FGD with women's group

B.FGD with WUA (Baidi Branch)

C.FGD with WUA (Fulbari Branch)

D.FGD with WUA (Batra Branch)

E.FGD with WUA (Chhipchhap Branch)

F.FGD with WUA (Kwami (a+b) Branch

G.FGD with WUA (Nirdhim Branch) H.FGD with WUA (Damachaur Branch)
Figure 3.5 Glimpses of FGD conducted in different location
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3.5.2 Secondary Data
The secondary data needed for the study were collected from series of books, articles,
journals, reports, documents and previous research works. The literatures both published
and unpublished including the documents regarding this system available in the IDD, DOI
were reviewed as well.
3.6

Data Analysis

The data/information gathered from multiple sources, including those obtained through
key informants' interviews and focus group discussion were organized and managed and
subjected to qualitative and quantitative analysis. Daily recording of data was done after
completion of interviews and discussion. The quotes and the stories that came up during
discussion were clearly noted down on the same day. All primary data were translated into
English. Relevant tables and figures have been generated for the reporting purpose. Data
and findings received from field observation, KII and FGDs were triangulated for
verification of data. This has been done in order to eliminate errors and cleaning data for
further processing.
To analyze the sustainability of the system four key sustainability dimensions I) Technical
II) Socio-environmental III) Institutional and IV) Cost recovery, were defined and the
corresponding core factors and sub factors contributing to these dimensions were
identified. The sustainability analysis framework is shown in figure 3.6.

Technical
Dimension

Institutional
Dimension

Sustainability
Dimension

Cost
Recovery
Dimension

SocioEnvironmental
Dimension

Figure 3.6 Sustainability Analysis Framework
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The core factors and sub factors were given weightage following the MCA method. Table
3.2 shows the weightage given to the core factors of the sustainability dimensions.
Similarly, each core factor under each sustainability dimension includes various sub
factors. Each sub factor is further given weightage based on the field observation, KII and
FGD with the users which is presented in table 3.2.
Table 3.2 Indicator wise weight distribution table
(Service, criteria, factors and sub-factor levels)
S.
N

1

Technical
(25)

Socioenvironment
al (25)

Cost
Recovery
(25)

Sub Factors to sustainability dimension

Source, yield and quality
(9)

2

Physical condition of the
system(7)

3

Water
functioning(5)

4

Equity(4)

5

Social aspect(15)

6
7

point

Environmental aspect(5)
Social inclusion
equity(5)

and

8

Availability of funds(15)

9
10

Market availability(5)
Useof
funds and
transparency (5)

11

Institutional
(25)

Core Factors

User's committee(15)

12

Input use(5)

14

Coordination and linkage
(5)

Reliability (availability of water per year),
adequacy, depletion
Water quality at source (silt)
Accessibility , chance of contamination and
conflict
Design adequacy, site and technology
Condition and functionality of the system
Natural threat to physical system
Water availability and cropping pattern
Drainage system
Equity of water delivery
Total Weightage
Employment opportunity and Living standard
Community participation and decision
making
Occurrence of natural calamities
Drainage
Gender Role

Weighta
ge
6
1
2
1
5
1
3
2
4
25
10
5
2.5
2.5
2.5

Inclusion (ethnic group), gender equity
(women role), rich and poor (DAG)
Total Weightage
ISF collection and establishment of O & M
fund
Income through agricultural production
Market condition and market price

2.5
25
10
5
5

Use of savings/surplus fund and transparency

5

Total Weightage
Existence, functioning and meetings
Ownership and activities
Water distribution practice
Representation on user committee
Existence and functioning of water guard
Crops
variety,
seed
and
Fertilizer
Management
Pest control

25
3
2
5
2
3

With local authority and other agency

3

Training (Strength Building)and
support
Total Weightage

external

3
2

2
25

Source: Modified after (WaterAid, 2010)
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Core factors for technical dimension considered include: source, yield and quality,
physical condition of the system, water point functioning and equity. Reliability, adequacy
and depletion, water quality at source (silt), accessibility, chance of contamination and
conflict are three sub-factors to source, yield and quality dimension as mentioned in the
table above. Out of the total 9 marks, reliability, adequacy and depletion has given highest
weightage (i.e. 6) because this is most important factor of source, yield and quality as
mentioned by local farmer of CTIS. Weightage given to each sub-factors is based on the
KII and FGD taken during research and observed data. Similarly, each core factors are
further categorized to their representative sub-factors and relevant weightage to represent
all dimensions. The outcomes from the research are plotted using Radar chart for each
dimension.
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CHAPTER - 4
RESULTS AND DISCUSSION
4.1 Status of Irrigation System
The headwork structure of the system is the concrete weir with under sluice (two gates of
2.1 m each) and side intake with Head Regulator (2.1m). It is constructed on Jyagdi Khola
at Darsing (Malyangkot VDC) (currently Chapakot Municipality) with the rock cliff at left
bank and canal off-take at right side. It was constructed more than forty years ago and has
been rehabilitated frequently, major in fiscal year (F/Y) 1989/90 and in 1994/95. The worn
out downstream floors and scour holes have been repaired in rehabilitation work F/Y
2015/16.
Out of total length of main canal up to first off-take point for Damachaur, canal is idle
(14.5 km). Most part in the head reach is lined. Despite long canal length in hilly area,
major part of the main canal is in good operational condition, except at few places where
some subsidence and landslides are observed. The landslide along the canal alignment due
to 2015 major earthquake and the frequent floods in rainy season has affected the
functional status of the system. Seepage of water from field (khet) to drains is a problem.
This phenomenon results into washing out the organic manure and fertilizer applied in the
field in Chhipchhap area. Similarly, in the same area there is no drain which leads spilling
of water from field to the nearby road making it inconvenient to use. Beside seepage and
crab holes in unlined sections, water is seeping out even in most part of lined sections. The
cracks & wearing out in the concrete bed of downstream part of weir, settlement of canal
beds, holes made by crabs both in unlined part and masonry wall bottoms are pronounced
problem in main canal. Most leakages are observed in the joints & between the structures
and the lined sections. The accumulated sub surface flow is coming out in the depressed
parts especially from the bottom of aqueducts generating spring sources in the nearby
canal. It may be caused due to the lack of sufficient cutoffs in the beginning& end of lined
sections. Though the canal section was designed for 2800 l/s, the capacity has been
remarkably decreased due to the siltation in canal intake, narrowing of canal sections in
rocky parts and lower bank heights.
There are six branch canals with Head Regulators namely Damachaur, Kwami A+B,
Baidi, Nirdim A+B, Batra & Fulbari in the CTIS. There are also ten minors through direct
outlets (gated) and three other unauthorized outlets from the main canal. Details of
structures are given in the table 4.1.
Most part of branch canals are lined in the head reaches part and is in good condition
except in tail parts. Seepage in the tail part of Damachaur was observed. Cultivated land
has been eroded in the tail part of Kwami branch in Madi area due to the lack of tail
structure and d/s protection works. Similarly, the tail ends of other branch canals are also
not so safe for the exit of surplus water.
Out of total 208 canal structures; 139 structures are built in the main canal and remaining
69 structures are in the branch canal. Table 4.1 shows the summary of existing structure in
the system
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Table 4.1 Summary of existing structure in Chapakot Tar Irrigation System
S.N.
1
2
3
4

5
6
7
8
9
10
11
12

Structures
Diversion
(Weir
with
under sluice)
Head
Regulator
Aqueduct
Escapes
(gated)
Escapes
(open)
Foot bridge
Super passage
VRB
Branch Canal
Head regulator
Outlet
Drop
Tail
escape
(CR)
Inlet structure

Sub-total Structures

Main Canal

Damachaur

Kwami
Branch

Baidi
Branch

Nirdim
Branch

Batra
Branch

Fulbari
Branch

1
1

Total
Structures
1

1

1

1

1

1

26

1

7

1

27

10

10

1

1

21
52
6

9
1

2

1

1

1

6
12
1

6
4
1

19
1

10

4

1

4

3

1

56
3
2

1
139

30
52
12

1
6

31

13

6

7

6

208

Rehabilitation is ongoing by DoI with financial support (nearly 12 crore) of ADB under
the program Community Managed Irrigated Agriculture Sector Project- after Financing.
According to IDD, Syangja, this program is planned to complete in 30 months duration
(from FY 2015/16 to FY 2017/18). Major improvement works undergoing since FY
2015/016 are: maintenance of headwork in d/s of weir, maintenance of canal in different
landslide zones, a cascade drop structure at tail end settling basin with silt excluder and
protection work of few aqueducts. This settling basin cum silt excluder would address the
perennial problem of silt deposition in the canal intake. Similarly, various improvements
works on the main canal, branch and outlet structures are proposed to complete within
time frame. Completion of rehabilitation work would facilitate water distribution in the
system. Generally the tail reach command area is suffering from water shortage due to
high conveyance loss from lengthy canal, seepage, cracks and crab holes. The summaries
of major works to be done within this rehabilitation program are tabulated in Table 4.2.
Table 4.2 Summary of major works of CTIS to be rehabilitated by IDD

Ongoing rehabilitation work during field visit

Works to be completed within time
frame

Main canal lining at Dhrukotbesi, Bashyalthok,
Settling basin and silt excluder

Damachaur ( landslide zone)

Village Road Bridge (VRB) (6Nos)
and its maintenance

Maintenance of downstream of weir
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Protection work at Khasdi, Alaiche, Amrite and
Mukunde aqueduct

Super passage over Wang Kholsi
aqueduct

Drop structure in tail part of main canal at
Fulbari ( cascaded drop)

Leakage control and slope protection
between Amrite A and B
Foot Bridge at chainage 14+770 m
Stone masonry work in various
chainages which is more destroyed
(528.5 m)
Drop at tail part of Kwami branch
Gates (overhauling and general
repairing of 21 No. of gates) + 2 New
+ 1 Head Regulator (HR) replacement
Bush clearance, canal clearance and
other maintenance works

4.2 Constraints in System Operation and Maintenance
Due to leakage and seepage from the main canal, and deferred maintenance seems to be
major problem faced by WUA and the farmers. Frequent landslide, soil and silt deposition
along the main canal during monsoon are serious problems created obstruction to smooth
conveyance efficiency in the canal system. At the same time, internal resources
mobilization by WUA for regular maintenance works, water allocation and distribution
appears to be inadequate as expected by beneficiary farmers.
4.3 Sustainability Dimensions of the CTIS
Each sustainability dimension is significantly governed by many factors and sub-factors.
As per the principles of MCA, each set criteria is rated depending upon its potential
contribution or its significance in making the case sustainable. The comparative weights
given to dimensions, factors and sub-factors were determined through participatory
methods involving sector professional sand field workers. Refer to Appendix 8 for the
ratings (or importance) given to each dimension, factor and sub-factor of corresponding
services.
4.3.1 Technical Aspect
In terms of irrigation water supply, the sustainability core factors which are explained
earlier have been presented in the following sections:
I.
Source, Yield and Quality
a. Reliability, Adequacy and Depletion:
In terms of water adequacy, about 44 % of total land gets optimal irrigation allocation, 53
% of land gets sub optimal irrigation supply and remaining 3 % is rain fed (DoI, 2014). 39

This happens in case of irrigation scheduling and assuming that all other agricultural
inputs are supplied at optimal levels. There are outlets designed in the system as per the
command area it covers. Water is passed through the outlet to the command area. The
duration of supply in these outlets is based on the cropped area but not according to the
crop-water requirement. Tail reach command area receives 36 hour irrigation supply
(Fulbari and Batra Branch) continuously whereas head reach command area receives 24
hours irrigation water supply. Based on canal-water supply, farmers allocate their lands to
various crops.
Farmers get reliable water supply for irrigation in monsoon only. Though the source is
perennial, water availability in the dry season is depleting. Discharge at main source
Jyagdi was measured to be 1902 l/s (measured on date Jan 15, 2017). In comparison to the
measurement of source water in March 4, 2014 (2820 l/s); the present discharge in the
river has decreased. Also water augmented from Bhumdi Khola supports the system in dry
season.
The annual precipitation recorded in the nearby meteorological station of Department of
Hydrology and Meteorology (DHM) in Putalibazar, Syangja from 2004 to 2015 was
observed to support this finding. The annual average rainfall recorded by DHM for 12
years is 2735 mm. The trend of annual rainfall from 2004 to 2015 is shown in the figure
4.1 which also shows the decreasing trend. It means annual rainfall over the years is
decreasing.
4000
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Figure 4.1 Trend of annual rainfall of the study area
However, monsoon precipitation was gradually increased since year 2004. In the dry
season months like March and April, precipitation seems to be decreasing over the years.
In the figure 4.2, rainfall in monsoon season is increasing linearly while precipitation in
the dry season is decreasing linearly. This shows that the annual rainfall is contributed
more by monsoon rainfall.
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Figure 4.2 Precipitation at study area in monsoon and dry season

The irrigation system has considerable command area (885 Ha) in the tar along the River
Basin. It means the area though in hill have high potentialities for irrigation. But due to the
decreasing available water at source it bears a threat for sustainable agriculture. Also, huge
conveyance losses and seepage in the canal are creating water deficit in the tail reach
command areas. And hence water is neither reliable nor adequate in dry season.
b. Water Quality at Source (silt)
Water in the source is quite good according to local farmer. Deposition of silt in the intake
of the canal is a yearly problem in the system because of improper functioning of settling
basin and silt excluder in the system as mentioned by former WUA President Tirtha Raj
Baral. Collection of silt carried by water diverted from river is minimal but this mass gets
huge in 5/6 month. And there is need of clearance of silt minimum twice a year. Maximum
siltation problem is observed in the head reach part especially up to the first escape i.e.;
Chainage (Ch.) 0+572. Other tests of water in the system have not been carried out as they
are limitation of the research.
c. Accessibility, chance of contamination and conflict
The CTIS is itself a complicated system. One fourth length of the main canal of the system
lies under the hill cliff. Downside the canal there is river. Regular maintenance work is
difficult in that part. Also in many places, canal is supported by retaining protection only,
fully hanging. During monsoon it is almost difficult to access through the whole canal. In
terms of water, water is accessible to each field of 885 Ha (700 Ha as per WUA). There
are designed branch canal and outlet in the system. Water reach to the tail reach is
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inefficient just because of maximum loss of water in conveyance, depletion of water in the
source in dry season, seepage loss from earthen canal and cracked lined canal.
Nearby area of the headwork is not populated; covered by vegetation. So there is no
contamination of source from upstream. During monsoon, flood carries the suspended
particles including debris and soil from uphill. In this period (especially in monsoon)
source get polluted.
Conflicts arises during water sharing is usually resolved by WUA main committee. The
system has not yet encountered a severe conflict issues in the system (distribution and
source). Besides some issues of water theft (very rare), conflict is not a big problem in the
system. The candidate or branch involving in stealing water (diverting water in others turn)
is penalized. They are punished to pay NRs. 500 (Five Hundred) or in complex case there
is provision of charging a police case too. This rule is in practice in the system if stealing
becomes frequent.
II.

Physical Condition of the System

Construction of CTIS was completed in 1993 though initial construction was started in
1971. And it was come in operation in 1995. Some structure of CTIS is more than 40 years
old. Though the structure is old, it is still functioning. Walk-through of system from the
intake to the last outlet point was made to assess the physical condition of the system
during field observation. Their conditions have not yet worsened except some. It is
providing water reliably though not to the whole command area targeted. However, the
physical state of the system is found to be in satisfactory condition requiring minimum
repair and rehabilitation works with some new structures.
a. Design Adequacy, Site and Technology
Chapakot Tar Irrigation System is thought to be a largest hill irrigation project of Nepal till
date. But this title is not literally mentioned in DoI book, Sub Project Preparation Report
(SPPR) report, and other published report. Having command area of 885 Ha as per the
GPS study and 700 Ha irrigable lands as per WUA, is large command area that we can
find in hill area. It‟s a big challenge as well to provide reliable irrigation water supply to
the whole command area. The design discharge of the canal is 3360 l/s. Water duty of the
system is 3.8 l/s/Ha. To fulfill the demand of the each command area the water from the
above mentioned sources are quite enough if the cropping pattern in the command area is
managed well. As CTIS is hill irrigation project there is huge loss in conveyance mainly
due to seepage and percolation. For this reason design capacity of the system need to be
higher than that in Terai.
The system possesses 25.66 km main canal length. Out of which about 60% is lined and
rest of the canal is earthen. Beside seepage in unlined sections, water is seeping out even in
most part of lined sections. These are (as observed & informed by the staff and WUA
officials) because of the cracks & wearing out in the concrete bed, settlement of canal
beds, holes made by crabs both in unlined part and masonry wall bottoms. Most leakages
are observed in the joints, in between the structures and the lined sections. Though the
canal section was designed for 2800 l/s, the capacity has been remarkably decreased
during siltation in the canal, narrowing of canal sections in rocky parts and lower bank
heights. Similarly, water is leaking in most of aqueduct structure. Maximum leakage is
observed in Alainche kholsi. In some cases, water overtopped from the aqueduct near
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abutment causing soil erosion and affecting the stability of foundation like in Jharlangdi
kholsi (Ch 10+060) where the left side d/s wing wall has been settled down to some extent
due to the spilled water causing more gap between it & the abutment. Similarly, left side
d/s wing wall aqueduct has been tilted to some extent in Khasdi kholsi due to the soil
erosion and settlement of the foundation. The d/s portion of the kholsi has been degraded
due to the narrowed waterway and damaged irrigation channel off-taken from the kholsi at
d/s. Water is leaking from most of the regulating gates due to the corrosion and damage of
rubber seals. Some of them are not operable. Gate of Fulbari branch and Baidi Branch is
fully non functional. Consequently, water is not properly controlled and wasted.
b. Condition and Functionality of the System
The design life of this system is already crossed as the some structures of the system are
more than forty years old. From the observation it is clear that the irrigation systems are
functioning inadequately with partial coverage of the command areas, and it needs
rehabilitation of the components in order to bring it to serve the targeted or designed
command areas. The rehabilitation works should be focused on the essential structure
improvement works, and also deferred maintenance part of its components. During my
field visit, rehabilitation work of (thirty) 30 month duration have been carried out. This
program includes the rehabilitation work of many essential and most important part of the
system as mentioned in table 4.2. After completion of this rehabilitation of the proposed
system, it is assumed that system life would be increased.
c. Natural Threat to Physical System
This system possesses more threat to natural calamities like landslides, soil erosion and
floods. The physical systems as such at the present context is appears to be sound and
running, however the geological phenomenon of the canal alignment is unpredictable for
natural calamity. The head works, feeder/main canal parts are difficult to maintain by the
WUA/farmers. One fourth length of main canal of the system lies under the hill cliff.
Downside the canal there is river. The system itself is a complicated system. Regular
maintenance work is difficult in that part. Also in many places canal is supported by
retaining protection only. This ultimately makes system prone to natural threat. Frequent
landslides are observed along the main canal, mainly more after Earthquake 2015.
2015/2016 rehabilitation work is ongoing to address this problem. This is one of the major
rehabilitation works that is carried out in the system.
III.

Water Point Functioning

At the intake of main canal yearly deposition of silt has resulted in the reduced flow of
water in meantime in the canal. Water losses from canal are noticeable. Firstly, idle length
of canal is large. Huge conveyance loss is seen in the long idle length before off take point
at Damachaur. Command area is started from Damachaur. Secondly, losses from seepage,
crab hole is distinct in the main canal as main canal is not lined thoroughly. Also in many
places there is cracks in the canal from which losses is noticed.

a. Water Availability and Cropping Pattern
It was evident that water availability at the source is decreasing. Discharge at Jyagdi Khola
headwork location has decreased as mentioned earlier. Water in the irrigation canal is
augmented from Bhumdi Khola, a tributary of Jyagdi Khola. The discharge at the source
of Bhumdi Khola is 116.7 l/s measured in Jan15, 2017. The discharge capacity of main
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canal is taken as 2800 l/s in the head reach part (which is also the design discharge
adopted during the system construction period) in which 20% additional discharge has
been considered up to the proposed settling basin cum escape (at ch.0+258).
Based on MoWR, (1990) (M.3 Manual), water availability assessment with mean monthly
flow and 80% reliable flow (calculated by using non-dimensional Regional Hydrograph) is
done and presented in Table 4.3 and 4.4.
Table 4.3 Mean Monthly Flow & 80 % Reliable Flow in Jyagdi Khola
Month

80%
reliable
flow

January

742.6

February

552.3

March

421.2

April
May

312.0
337.0

June

695.8

July
August

1918.9
4321.5

September
October
November

3360.5
2040.6
1379.1

December

1020.3

Half monthly flow
(l/s)

1st
812
600
454
339
331
606
1613
3721
3601
2371
1545
1110

2nd
695

Mean Monthly
Flows (l/s)

Half monthly flow (l/s)

1902.0

1st
2081

2nd
1784

520

1430.4

1548

1340

394

1068.9

1159

998

318
427

786.0
715.2

857
733

768
1073

1002

2145.6

1788

3812

2520
4081

8810.5
10956.1

7144
10420

9347
10182

3031
1875
1289

7859.5
5124.4
3576.1

8634
5808
3963

7176
4737
3336

951

2617.2

2857

2438

Table 4.4 Mean Monthly Flow & 80 % Reliable Flow in Bhumdi Khola
Mean
Monthly
Half monthly flow
80% reliable
Month
Flows (l/s)
(l/s)
flow
Half monthly flow (l/s)
1st
2nd
1st
2nd
January
116.7
128
109
45.6
50
43
February
87.8
95
82
33.9
37
32
March
65.6
71
61
25.8
28
24
April
48.2
53
47
19.1
21
20
May
43.9
45
66
20.7
20
26
June
131.6
110
234
42.7
37
61
July
540.6
438
573
117.7
99
155
August
672.2
639
625
265.2
228
250
September
482.2
530
440
206.2
221
186
October
314.4
356
291
125.2
145
115
November
219.4
243
205
84.6
95
79
December
160.6
175
150
62.6
68
58
Flow Estimation was carried out by MIP method following the M.3 Manual. From water
availability assessment water is not sufficient for the cropping pattern the farmers are
practicing at present. The cropping pattern is still traditional with paddy – wheat/potato –
maize/pulses domination in monsoon, winter and spring seasons respectively. Paddy,
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wheat and maize are the most dominant cropping combination in the area but crops like
sugarcane, pulses, oilseeds, potato and vegetables are commonly grown. Due to diversity
in topography, culture and climatic conditions, different cropping sequences are practiced.
Farmers follow rice and wheat in the irrigated lands and maize/millet or maize/local beans
in the rain fed lands.
Cropping intensity of CTIS as per SPPR, 2014 was recorded remarkably high at 240.9%
without any water stress. But according to present practice of farming, cropping intensity
was found to be 213% with water stress in farm from February to June, which is still high
as compared to many other hilly areas. But during winter and spring seasons, crops are
grown under deficit irrigation conditions. This ultimately results in lesser yields. In 10%
land at the head end spring paddy is grown. But due to insufficient water, yield is not
achieved to its potential. Planting spring paddy is not recommended in this area as water
flow is not adequate for the year round irrigation. It is better to plant vegetables; enhance
maize cultivation, winter potato, and winter pulses to avoid water stress in the command
area.
For water balance and equity, cropping intensity should be minimized to 184%. In this
condition, there is deficit of water in the second half of the June and March as mentioned
in table 4.5. During land preparation for monsoon rice, there is high demand of irrigation
water and hence all the area is not prepared at a time. So this deficit can be recovered by
supplying water in rotational basis and that is practiced to some extent during lean period.
March second half is the time of harvesting other winter crops like potato, pulses,
vegetables and oilseed. During harvest time water is not required. Water for only wheat is
assumed to be enough for this case. By this way irrigation water supply can be managed
on year round basis. Figure 4.3 shows the cropping pattern and cropping intensity of CTIS.
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Season

Coverage
(%)

Crops
Paddy

Monsoon

Winter

Maize
Pulse
Vegetable
Sub Total
Wheat
Potato
Pulses
Vegetables
Oilseed
Sub Total

Spring
Net Command Area (ha)
Total Cropped Area (ha)
Cropping Intensity (%)

Maize
Vegetables
Sub total

Cropped
Area
(ha)

85.00

752.25

9.00
1.00
5.00

79.65
8.85
44.25

8.00
20.00
9.00

885.00
70.80
177.00
79.65

20.00
0.50
2
4
.
0
0
2.50

J
1 2
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M
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22.13
234.53
885.00
1628.40
184.00

Figure 4.3 Cropping pattern and cropping intensity for water balance condition
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Due to reduced water flow in the canal and migration of local youth for employment
elsewhere, cropped area during dry seasons is considerably low as compared to the wet
season. From field finding, 20% of the skilled youths leave the area for jobs abroad which
draws attention of the concerned authorities to initiate mechanization of agricultural
operations for proper use of land resources and irrigation facilities in the area. Also,
encouraging commercialization and marketing of agriculture can create employment
thereby attracting youths to be engaged in farming.
To maintain design flow in the system is a big question and challenges in the system. As
per farmer‟s views, it can be maintained by proper rehabilitation of main canal. Earthen
canal need to be replaced by reinforced cement concrete (RCC) cover canal. Similarly,
length of the canal needs to be minimized by adopting new option (tunnel) according to
the beneficiaries of CTIS.
Irrigation Water Requirements and Water Balance:
Chapakot Tar command area is considered to be the food security belt for the population in
and around the valley due to its location, fertile soils, irrigation facility and agro ecological
environment. Thus the area should achieve food security and poverty alleviation by the
transformation of agriculture through diversification and commercialization for the
farmers within and surrounding villages.
Based on serious considerations about the practices of farmers, improvements can be
suggested. Traditional practices of the farmers can be transformed through proper
awareness campaign in the command area which can be possible through up to date
technical knowledge and practices thereof. The service center of DADO is without
manpower and there are little chances that it will get manpower in the near future. Thus it
is suggested to assign agriculture technician for making proper use of available land and
irrigation facilities in the area at least for three years after rehabilitation of the scheme.
Based on the crop water requirement, proposed cropping pattern and efficiencies of the
canal system, the diversion requirement at intake is calculated. Efficiencies assumed are
70% for Field efficiency, 80% for distribution efficiency and 75% for main canal
efficiency based on M.3 Manual. The summary of crop water requirement, diversion
requirement and water balance are shown in the table below:
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Table 4.5 Irrigation water requirement and water balance in Jyagdi Khola
(With supplement water from Bhumdi Khola)

Half
Month
Jan_1
Jan_2
Feb_1
Feb_2
Mar_1
Mar_2
April_1
April_2
May_1
May_2
June_1
June_2
July_1
July_2
Aug_1
Aug_2
Sep_1
Sep_2
Oct_1
Oct_2
Nov_1
Nov_2
Dec_1
Dec_2

Total Water
Requirement
(l/s)
85.696271
110.69424
145.52258
175.65048
200.17635
258.60683
97.247057
121.92642
147.36542
142.14659
35.05736
821.71878
546.05688
445.58275
484.66492
260.33654
338.04379
465.18393
644.7633
688.92876
216.7072
27.408778
65.301528
62.9825

Field
efficiency
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.6
0.6

Field Crop
Water
Requirement
122.4
158.1
207.9
250.9
286.0
369.4
138.9
174.2
210.5
203.1
43.8
1027.1
682.6
557.0
605.8
325.4
422.6
581.5
806.0
861.2
270.9
34.3
108.8
105.0

Distribution
Canal
Efficiency
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

Tertiary Head
Water
Requirement (l/s)
153.0
197.7
259.9
313.7
357.5
461.8
173.7
217.7
263.2
253.8
54.8
1283.9
853.2
696.2
757.3
406.8
528.2
726.8
1007.4
1076.5
338.6
42.8
136.0
131.2
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Main Canal
Efficiency
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

Total Diversion
Requirement
(l/s)
204.0
263.6
346.5
418.2
476.6
615.7
231.5
290.3
350.9
338.4
73.0
1711.9
1137.6
928.3
1009.7
542.4
704.3
969.1
1343.3
1435.3
451.5
57.1
181.4
175.0

Combined
80% Reliable
Flow (l/s)
862.0
738.0
637.0
552.0
482.0
418.0
360.0
338.0
351.0
453.0
643.0
1063.0
1712.0
2675.0
3949.0
4331.0
3822.0
3217.0
2516.0
1990.0
1640.0
1368.0
1178.0
1009.0

Water
Balance
(l/s)
658.0
474.4
290.5
133.8
5.4
(197.7)
128.5
47.7
0.1
114.6
570.0
(648.9)
574.4
1746.7
2939.3
3788.6
3117.7
2247.9
1172.7
554.7
1188.5
1310.9
996.6
834.0

900.00

800.00

Crop Water Requirement (l/s)

700.00

600.00

500.00

400.00

300.00

200.00

100.00

-

Figure 4.4 Crop water requirements of CTIS
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b. Drainage System
Drainage system is good as the command area is lying in a sloping terrain; there is no
problem of water logging. But some erosion is noticed hither & thither due to the drains
inside command area. In the area of Chhipchaap command area, problem of washing out
water, minerals from field to canal is major issue as mentioned by Nawaraj Shrestha,
president of Chhipchhap command area. He said, “Seepage of water from field (khet) to
canal is an addressing problem which washes out all manure and fertilizer applied in the
field”. Similarly, in the same area there is no drain which leads spilling of water from field
to road making road slippery.
Cultivated land has been eroded in the tail part of Kwami branch in Madi area due to the
lack of tail structure and d/s protection works
IV.

Equity

Water is not sufficient for the current cropping pattern the farmers are practicing. They are
not practicing the optimal cropping pattern. Tail reach command area is suffering from
acute shortage of water in their field. Discussing with the members of all branch canals, it
is observed that Batra and Fulbari branch is critically suffering water deficit. It is also
supported by president of Batra Branch committee Damodar Subedi. Cropping intensity
they are practicing at present is 213% which is very high in case of hill areas. By
managing CI up to 186 %; water can be managed properly to each field giving proper yield
to its potential.
The tail part command area is mostly deprived of irrigation facility. Similarly, the head
nd
part farmers of Damachar Branch (1st branch) and Kwami Branch (2 branch) are also
not happy with the water supply. Although it is said that they have the rotation system of
24 hr & 36 hr for head reach and tail reach area respectively, the tail part farmers have the
complain of receiving water only in the unwanted period.
Water left as per the command area which is insufficient for tail reach because of huge
conveyance and seepage loss. Besides some deficiencies in the main canal system and
regulating gates, water is overused by the head reach branches especially the direct outlets
from the main canal.

4.3.2 Socio- Environmental Aspects
The perception and experience of farmer in CTIS regarding the social and environmental
aspects is analyzed during KII and FGDs. The experience and information related to those
aspects are revealed and summed up as:
I.

Social Aspects

a. Agriculture has become a major occupation in study area. About 80% of the
population is involved in agriculture. Beside this, 10% of the population in
Business, 5 % in Service and 5% depends on foreign job. Before project
beneficiaries of the study area had to depend on rain fed agriculture where yield
they achieved was very less in comparison to the present irrigated land case.
Women are almost busy in agricultural activities.
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b. This system has upgraded the living status of farmer as they earn easily for living.
Before project they had to depend on dried vegetables in spring and winter season.
After project though water is not sufficient for irrigating vegetables in all land they
practice harvesting vegetable by rotational supply of water.
c. The shortage of water witnessed by Fulbari and Batra branch is critical that‟s why
beneficiaries in those areas use water from nearby river and use drinking water for
vegetable farming in dry season.
d. Community Participation: In context of community participation, participation in
emergency maintenance of the system is most commanding task that is going on
since decade in the system. In this matter they are most active WUA.
e. Decision of any activities to be involved in emergency case is mainly decided by
the WUA main committee. Field supervisors support the WUA team by carrying
message about the situation of the system.
II.

Environmental Aspects

a. Due to seasonal rainfall, shear strength of the soil gets reduced, landslide triggered
by anthropogenic activities like road construction, building home and making
agricultural land in the study area.
b. Head reach command area is irrigated in uncontrolled way with the water from
other local sources causing soil erosion & siltation in the canal. Seepage through
the unlined canal has caused earth mass slipping at downhill side besides water
loss, whereas active mass slide has been noticed because of loose & unconsolidated
sediments lying over the steep slope surface of weathered rock in Ch. 9+918 (75m)
where canal was blocked for the whole monsoon season in 2013 year and canal
was run only after the earth was cleared and lining was done in that zone in next
Kartik (November) month.
c. Flash flood during monsoon also damaged weir portion and which carry more silt
towards the intake of main canal is perennial problem. In some areas there is
problem of draining out of the field water to road creating inconvenience for
pedestrian. This problem is seen in Chhipchhap command area. Requirement of
proper drainage is necessary in this area.
III.


Social Inclusion and Equity
Gender Role in CTIS

Most of the male members in the study area are dependent on abroad employment. So,
women in the study area have full burden of agriculture. Despite their heavy involvement
in household chores they have very limited role in decision making process. In the context
of agricultural activities there is female domination in CTIS whereas society is patrimonial
in overall. The observation and discussion with beneficiaries during FGD‟s found that
women still lagging behind in terms of control over economic resources and low social
status. Women of CTIS study area are happy after this project as involvement of them in
farming is very high. They earn money from vegetable farming somehow. Also they
mention that before irrigation system run, they had to depend on sukuti (dried vegetables)
in spring and winter season. Green vegetable was rarely grown in winter and spring due to
lack of water. But with the running of the system they said many spring sources are getting
generated which is useful for vegetable farming.
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The general perception of women's farmer's on project is highly positive. Furthermore they
suggested that irrigation water availability in the canal should be ensured by rotational
system and women's groups need to be involved in vegetable farming for cash income.
Existing women's groups (Aama samuha) has been mobilized for training program and
income generation activities.
 Inclusion (ethnic group), Rich and poor , Disadvantaged Group (DAG)
CTIS composed of mixed type of ethnicity. Indigenous group of beneficiaries like Kumal,
Darai, Gurung and Magar are predominantly contributing population in study area. There
are 4 % Dalit population. Out migration from the dalit community varies such as about
15% economically active population have been migrated to gulf country for remittance and
similarly about 13% economically active population migrated to India in search of wage
labor in the urban and industrial centre of India (DoI, 2014). Traditionally, migration to
India for wage labor was life strategy to livelihood of dalit including other socioeconomically vulnerable households of the area. Despite of this about 25% of
economically active population of dalit community is involved in wage labor in the nearby
localities. The impact on these communities by the project has been positive after
rehabilitation of the system. These communities would be directly benefited from the
reliable irrigation service. There is no any displacement from the traditional land of these
communities. During the rehabilitation of existing canal system there will be no negative
impact rather they will increase their agriculture production and more opportunities for
agriculture labor in the year round irrigated agricultural activities.
4.3.3 Cost Recovery: Operation & Maintenance Costs
The concept of cost recovery contributes to the sustainability of the system which requires
an appropriate strategy. Various terms are used in the literature as well as in project
documents for describing it. Failure to provide for funding of O & M costs leads to the
degradation of systems, deteriorating performance and service, and unwillingness to pay –
a commonly observed vicious circle (Brikke & Rojas, 2001). Cost recovery measures the
extent that service charges and other mechanisms are adequate to meet service costs.
While talking about the cost recovery, the following question can be made a base for
discussion:
1. Should only basic O & M costs be recovered, and by whom and how?
2. Should rehabilitation costs be recovered, and by whom and how?
3. How and where will the money be generated to recover these costs?
I.

Availability of Funds

 Establishment of O & M fund, ISF collection
In case of CTIS, it is the full responsibility of the system to bear all costs regarding emergency
maintenance and operation of the system. However for regular maintenance of the system this
system has not made provision of collecting ISF yet. This system need to seek for government
funding to maintain the system. Beside this, for major rehabilitation work, annual budget
allocated from IDD to this system is insufficient for complete rehabilitation work. Annual
budget allocated by IDD, Syangja for CTIS is about NRs. 12 to 15 lakhs.
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Income from Agricultural Production

It is difficult to estimate the quantified farmers‟ income as practice of commercial farming
is still absent in the system. But somehow this research tried to quantify the income
generated from agriculture in the system. To assess the expected quantifiable benefits of
the subprojects, with and without project situation were compared. The without project
scenarios is taken from report of DoI (2014). With project situations are based on an
assessment in each case of the likely impact of improved and reliable water sources on
agricultural production due to system improvement. Economic prices for inputs and
outputs (rice, wheat, maize, and chemical fertilizers) have been taken from DADO.
Benefits can be classified in two terms as mention below:
a. Quantified Benefits
This benefit is resulted from the crop production generated by new or improved and more
reliable irrigation to farms within irrigation command area. Firstly, yield increases when
farmer are able to irrigate crops. Secondly, the cropping intensity (CI) increases when
farmer practice reliable irrigation service. Presently, cropping intensity practiced by farmer
is 213 % but yields are not achieved to its potential. If CI is reduced to 184 % with strict
practice of rotational irrigation system, the crop yield will increase. Therefore, CI for
future cropping pattern is adjusted for year round irrigation and balance water condition is
shown in table 4.6. Present crop budget were prepared based on yields and input provided
by DADO in 2014 for economic analysis. Yield is assumed to be same as that of year 2014
because project is undergoing rehabilitation since 2015. After rehabilitation, system will
get a year round irrigation owing appropriate yield. Cropping patterns are based on field
observations and present practice of farming. Future cropping patterns have been designed
taking into account of balance water condition, the likely impact of access to reliable
irrigation and market situations.
Table 4.6 Production and benefit of CTIS

The project is likely to have a significant impact on the overall production of cereals. In
addition, it is expected to result in the increased cultivation of cash crops mainly
vegetables, potato, pulses and oilseed in future with-project scenario. It is likely to increase
production of such non-food grains and other cash crops since substantial
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demands for such crops exists from locally growing market as well as from increased
networks of road-transportation to major market centres of the district within the period of
project period. Any increase in cereal production arising from project implementation will
help to address the overall national food deficit and will substitute for imports. Demand for
vegetables is rising with increased population. Increased agricultural production will
substitute for on-going imports from India. Apart from the market in Nepal, there is a
small but growing market in north India for off-season vegetables produced in the hill
districts where there is a climatic advantage for this production.
9. Intangible Benefits
Almost every agricultural project has costs and benefits that are intangible. These may
include creation of new job opportunities, better health and reduced infant mortality as a
result of more rural clinics, better nutrition, reduced incidence of waterborne disease as a
result of improved rural water supplies. Such intangible benefits are real and reflect true
values.
Increased production surpluses, especially the production of food and cash crops, will
benefit local markets and trade in subproject areas. Similarly, with project situation
enhances local female to grow more vegetable to earn cash. This income helps their
children‟s health and education, and to raise their socio-economic standard of living.

II.

Market Availability

Marketing of agricultural products are not satisfactory due to poor road infrastructure,
transport system and market intelligence. Improvement in road structures are envisaged
within due time with blacktopping of Galyang-Chapakot road in progress. Once the road is
complete with blacktopping, access to the highway and larger markets to Butwal,
Putalibazar and Pokhara will encourage farmers to practice commercial farming. In order
to facilitate production for marketing, the producers must have up-to-date information
about demands, supplies and pricing. Market structures like collection centers with
adequate facilities, networking and access to cold storage are essential.
III.

Use of Funds and Transparency

Fund allocated from DoI and IDD, and fund collected by WUA during emergency
maintenance are the main sources of fund availability. There is no saving fund in the
system. During emergency maintenance they collect fund as per the command area users.
The total cost of the maintenance is estimated first and then total cost is divided by total
hectare (according to the WUA they used to collect money out of total 700 Ha). The
system possesses transparency on its activities performed.
4.3.4 Institutional Aspect
I.


User‟s Committee
Existence, Functioning and Meeting



The organizational management and formal status of WUA is a very important for project
implementation. The WUA is generally formed by election held once in a four years. But
due to delayed implementation of its bylaws, this interval was extended by one year this
time. Election was held very recently on March 16, 2017 which was after my field visit.
Main committee of 17 members has been elected on the chairmanship of Krishna Prasad
Subedi. The name of member of the newly formed main committee is in Appendix-9. A
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functional WUA committee exists in the system. Meetings held as per the requirement of
the system. Meeting is called by WUA president.





Ownership and Activities
The O & M of the system is regularly done by the WUA in the support of IDD, Syangja.
Routine maintenance works are done normally two times a year. Although the WUA has
not the system of collecting ISF regularly, the farmers collect up to Rs. 50.00 per Ropani
(Rs.1000 per Ha) besides labor contribution as per requirement for emergency works. Silt
clearance & other simple maintenance works are done voluntarily. WUA is especially
active in emergency maintenance of the system as emergency fund is not (immediately)
allocated by DoI. Fund from users is collected only to meet the emergency needs;
otherwise the WUA has not introduced the provision of collecting ISF from the
beneficiaries resulting. For O & M, annual budget around NRs. 12 to 15 lakhs is usually
allocated from division office of DoI regularly which is even not completely used up by
the system for O & M activities.
Table 4.7 Annual O & M expenditure in the system by DoI in CTIS
Expenditure(NRs.)
Expenditure (NRs.)
Fiscal Year
Total
Maintenance
Operation
064/65

380,742

72,000

452,742

065/66

37,092

57,000

94,092

066/67

2,318,569

148,980

2,467,549

067/68

757,101

197,460

954,561

068/69

755,881

191,688

947,569

069/70

499,700

Total



499,700

4,749,085

667,128,5



5,416,213
(Source: KII with IDD)

Water Distribution Practice
Water is run normally continuously in the canal. As the water is not sufficient during
spring and winter, water is distributed in rotation system. The gate operator (water guard)
operates the gates as per the schedule prepared by the WUA and as per the water
availability in the canal. Farmers have rotation among tertiary and direct outlets inside
each branch command area. Branch canal committee distributes the water. The schedule is
planned and assumed to be followed properly except in exceptional case.
Water allocation and distribution is a serious issue in CTIS. Water allocation and
distribution practice is done as per the decision of WUA. Water distribution practiced in
the system is in rotational basis which is scheduled in the ratio of 24 hour: 36 hour (user
called it “chaubish and chhatish ghante paalo basis”). Command area from Damachaur to
Qwami gets 24 hours of irrigation water supply whereas that of Chhipchhap to Fulbari gets
36 hours of supply. But because of the conditions of canal & gates, less water is reached to
the tail part. Besides this, water is drawn uncontrolled way from the ungated direct outlets
and other pipes. Consequently, sufficient water is not reached in the last two branches.
During the field visit that Fulbari Branch, the last branch, had not received any water
except in rainy time in last three years.
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Equitable water distribution between head and tail ends is hindered due to huge loss of
water in conveyance system, noticeable seepage and crab holes in the main canal. Farmers
wish to have year round irrigation for achieving the crop yield potentials. But due to
shortage of water in the canal only head reach areas like Damachaur, Qwami and Baidi
branch are getting water supply throughout the year for the three cropping seasons. Also,
water theft not considering rotational system is another reason of shortage of water in the
tail reach.


Representation on User Committee

Representation of WUA is inclusive in nature. It has adopted the provision of minimum 33
% involvement of women including Dalit and Janajati which has been mentioned in
Irrigation Policy of DoI. In recent election held in CTIS, there is one female in key post
and five more female in member of WUA. There is 35 % female (6 No‟s) in main
committee. There is one female in key post and five more females in member of WUA.
Similarly, in branch committee there is minimum 33 % involvement of female in all
possible cases.
Women participation is lead in any sorts of task involved in the system but the former
president of WUA main committee, Tirtha Baral said that their role is not decisive. Only
participatory role is played by female member in the system rather than decisive. During
field visit local beneficiaries including women were contributing by cleaning canal in
ongoing rehabilitation. They just go to the site, complete their day task and immediately
get backed to handle household chores. As per the interview with Debaka Koirala, vice
president of Baidi branch about her participation in the system she mentioned her role is
just to complete her duty not other decisive role. Also she is not familiar with the whole
system and she has gone to the source Darsing only one time in her life.





Existence and Functioning of Water Guard/ Paani Heralo
There are two paid staffs namely, Rishi Ram Shrestha and Dolraj Khanal for gate
operation for distribution of water. During monsoon season (4 month), Chal Bahadur
Thapa operates gate. Along with this, these staffs take care of canal and report the
condition of whole system to the WUA main committee. Water is allocated as per the
outlet size designed in the system. Along with this, these staffs take care of canal and
report the condition of canal and other system to the WUA main committee.
I.Input Use





Crop varieties, seed and fertilizers management
The cropping pattern is still traditional with paddy – wheat/potato – maize/pulses
domination in monsoon, winter and spring seasons respectively. Paddy, wheat and maize
are the most dominant cropping combination in the area but crops like sugarcane, pulses,
oilseeds, potato and vegetables are commonly grown. Due to diversity in topography,
culture and climatic conditions, different cropping sequences are practiced. Farmers follow
rice and wheat in the irrigated lands and maize/millet or maize/ local beans in the rain fed
lands.
Agriculture input like improved seeds of food crops, vegetables, potato, subsidized seed of
paddy are seldom provided in time by DADO office while seeds of vegetables and related
chemicals through agro vets are usually available in the area.
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From the field survey it is observed that in order to compensate the crop yield loss due to
deficit irrigation, farmers have a trend of applying chemical fertilizers. Farmer
cooperatives one each in the VDCs is active in supplying chemical fertilizers in the
command area. Farmers especially women mobilized in groups dealing with saving-credits
are active for getting agricultural inputs and services. Loans for agricultural inputs are
available at the command area through groups, cooperatives and banks. Interest rate for
taking loan is at minimum 11 to 12 %. Loan can be payable at maximum 5 years in
installment. But, beneficiaries are not taking much of this loan.




Pest control

For the plant protection, application of pesticides spray in wheat, potato, vegetables,
paddy, maize and oilseed is huge these days. No pesticide application was recorded in
pulses.
II.Coordination and Linkage





With local authority and other agency
Beside IDD, there is support of DADO in the CTIS. Few number/quantity of materials are
yearly allocated in the system. All the materials were provided in 50% subsidy.
Distribution of this material is not prioritized in the area. Who comes first, get the material
first. According to extension officer of DADO, Syangja, farmers mean they are marginal,
so prioritization is not necessary. DADO supports CTIS by providing following materials
in FY 2016/17 is shown in table 4.7.
Table 4.8 Material and Equipment provided by DADO in FY 2016/17
Material/Equipment
Mini Teller(halo)
Paddy seed
Vegetable seed
Mushroom seed
Chaff cutter
Digital Balance
Hand Sprayer

Unit
No.
NRs
NRs
Bottle
Few Nos.
No.
No.

Qty
4
3,13,000
200,000
1000
5
20
(Source: KII, DADO)

There is one agro vet centre licensed by DADO Syangja in Chapakot Tar. Also, there are 3
collection centre made by DADO to collect and sell agricultural production to the market
but due to the lack of market availability or difficult access to nearest market, that
collection centre is not brought in use so far. This too has discouraged the farmers for
adopting commercial farming





Training (Strength Building) and External Support
DoI and IDD provide training for capacity development and strength development of
WUA. The training program include participatory social mobilization of farmers, social
inclusion, resource mobilization (internal and external), ISF collection mechanism and
rule enforcement for annual O & M including training on improved agriculture
technology. Other training program will be required for WUA in a sequential order to
achieve sustainable irrigation management in CTIS.
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Besides it, DADO has been supporting the CTIS as well. Budget for providing training in
this system is allocated by DADO. For FY 2016/017 year, annual target has been given to
the Agriculture Service Center (ASE) for JTA (Junior Technical Assistance) and JT
(Junior Technician) to give training to beneficiaries once in 4 month. “Krisak Pathsala” is
planned to organize by DADO soon in order to enhance organic farming. Training
regarding the way of using chemical fertilizer, pesticides and fungicides and “Krisak
Pathsala” are under District Regular Program of DADO but not yet in practice.
4.4 Sustainability of Chapakot Tar Irrigation System from each Dimension
Four key sustainability dimensions i) Technical ii) Socio-environmental iii) Institutional
and iv) Cost Recovery were defined to analyze the sustainability of the system. And
respective core factors and sub factors contribution these dimension are found out.
Weightage were given following the MCA method.
4.5.1 Technical Dimension
Under “Technical” dimension, four core factors of Source, yield and quality, Physical
condition of system, Water point functioning and Meeting demand have been considered,
analyzed and shown in figure 4.5.
Regarding source, yield and quality; out of six branch canal two tail reach branches are
suffering from water deficit in dry season. Crop water requirement summary shows there
is shortage of water in the field from February to May. Shortage of water is seen in June
second half as well. This is due to large command area which is impossible to irrigate in a
single supply of water. Shortage of water in June can be balanced by staggered basis.
Water is decreasing with the passing of year and more likely to deplete in dry season
(comparing the discharge record of 2014 and 2017). Regarding contamination, source is
safe from human encroachment and far from settlement as well. Except silt entering into
the canal with the diversion of river there is no major effect seen regarding quality.
Regarding physical condition of the system, some structure is more than 40 years old.
Time and again rehabilitated structure is functioning but not with full efficiency. Frequent
threat given and occurred in the system is making system prone to natural calamities.
Similarly, water equity is a big challenge in the system. Traditional cropping practice is
reason for low yields.
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Total Weight

Source,yield and quality
(9)
10

Obtained weight

8
6
4
2
Meeting Demand(5)

Physical Condition of the
sytem(7)

0

Water Point
Functioning(4)

Figure 4.5 Technical dimensions of CTIS
4.5.2 Socio-Environmental Dimension
Under “Socio-Environmental” dimension of irrigation sustainability, there are three core
factors namely, Social aspects, Environmental aspects and Social inclusion and equity.
Users were asked about the benefit that is given by the project in society including
environmental threat and social inclusion. These three aspects are triangulated in figure
4.6.
After project the living standard of farmer has been upgraded regarding employment,
enrollment of children in school from, increased involvement of women in agricultural
work. Similarly, landless immigrants were involved in labor work in farm. Commercial
agriculture production is not carried out in the system but engagement of inhabitants in
agriculture is 100%. This system has covered the participation of female and other
disadvantaged group in the user committee of each branch which seems inclusive. Despite
of high involvement of women in farm, they don‟t bear a decisive role in the family and
society.
Regarding environment, this system come under frequent hit of landslides and soil erosion
as main canal is in prone zone. The drainage in the system is almost good except in some
areas of Chhipchhap.
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Social Aspects(15)
15
10
5
Total weigtage
0

Obtained weightage

Social inclusion
and Gender
Equity(5)

Environmental
Aspects(5)

Figure 4.6 Socio-Environmental Dimensions of CTIS
4.5.3 Cost Recovery Dimension
Under “Cost Recovery”, the core factors indentified are Availability of funds, Market
availability and Use of fund and transparency as shown in the figure 4.7. Availability of
fund includes sub factors like ISF collection and establishment of O & M fund and income
through agricultural production. Similarly, market availability includes market condition
and market price as its sub factor.
It is a matter of challenge how much fund is required to collect/allocated for keeping
system intact? Is the system is able is own equivalent earning that is required for O & M?
Or the beneficiaries need to collect ISF? How much ISF/Ha is required for this system?
Since this system is fully dependent on government fund how much ISF is required to be
collected from each hectare is a dilemma since then. No strict laws and policy is
addressing this situation of CTIS. The inhabitants of study area are not practicing ISF
collection. The system and command area is large enough. So income generated from their
production is high. The total agricultural production and its benefits in the system are
tabulated in table 4.6.
Market is important factor to sustain project as farmers get motivated in farming because
of cash obtained from selling goods. This thing is completely absent in the system. Except
local market there is no any provision of farming in huge amount. But there is high
possibility of farming commercially after completion of road network to Galyang and
Walling Bazaar which is ongoing since two years as beneficiaries mentioned in focus
group discussion. Regarding, use of saving/surplus fund there is no saving fund in the
system which is threatening the cost recovery of the system. The WUA activities are
transparent during the period of regular and emergency maintenance.
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Availability of
fund (15)
15
10
5
Total weightage
0

Obtained weightage

Use of Fund and
Transparency(5)

Market
Availability (5)

Figure 4.7 Cost Recovery Dimensions of CTIS
4.5.4 Institutional Dimension
In the similar way under “Institutional dimension” three core factors identified includes
User‟s committee, Input use and Coordination and linkage which are shown in figure 4.8.

Total weightage

15

Obtained weightage

10
5
0

Coordination and
linkage (5)

Input use(5)

Figure 4.8 Institutional Dimensions of CTIS
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User‟s Committee is divided into five sub factors namely; existence, functioning and
meeting, ownership and activities, water distribution practice, representation on user
committee and existence and functioning of water guard. Institutional part is strong in the
system. WUA is functional and has been regularly renewed. User committee is gender
friendly possessing 33 % women is every branch and main committee. Similarly, there are
two paid water guard (paani heralo). Farmers are practicing use of chemical fertilizers,
insecticides and pesticides for desired yield. But traditional cropping pattern is not letting
them achieving yield to its potential. No any donor NGO/INGO has been involved in
funding this system. IDD has been providing training and involving farmers in excursion
program yearly in the system. Similarly, DADO is supporting somehow by providing
training and some materials yearly.
4.6 Overall Sustainability of the CTIS
Hence the marking of sustainability of CTIS has been carried out. The cost recovery part
of the system remains weaker. Similarly, two sub factors of Technical part are found out
weaker in the system (Table 4.9).
From the sub factors of technical dimension which are mentioned above, physical
condition and equity has brought the system at risk. Long conveyance length (about 26
km) is a major reason for inadequate reach of water to the tail end command area and is
prone to landslide. Therefore the canal alignment is vulnerable to damages. Yearly
occurrence of landslides in conveyance zone interrupted the flow and downstream
settlement possesses risk of flooding and down reach command areas suffer water shortage
in their cultivable land. In addition, some structures are too old which are continuing its
life with rehabilitation program. Losses of water from old structures are dominant.
Mechanization in agriculture farm is very less.
Various income generating activities to raise economic growth is lacking in this system.
System is large with large command area. Possibility of farming vegetables in monsoon
which is difficult in Terai (like farming tomato) is probable success of the system. WUA is
strong and active but WUA are not mobilized in active agricultural farming. All they are
doing is for their basic need and livelihood. Socio-environmental part and institutional part
of the system seems strong.
The above result, by definition, indicates that the CTIS is a “Sustained but at Risk”
category project with the reference to the sustainability figures as prescribed by Water Aid
Nepal. Cost Recovery dimension draw the project at risk from sustainable point of view.
However, in overall, cumulative percentage of each dimension is equal to 70%. This
overall percentage is for “Sustained Project” category. But cost recovery dimension
possess less than 70 % (only 39.2 %) brought the project at risk category. As a whole the
system is in “Sustained but at Risk” category.” In CTIS, IDD have regular financial
support. Financial support of IDD is not only enough for the system to be technically
sustainable. Collection of fund through ISF is an urgent need in the system. In summary,
there is need of strengthening the Cost recovery and one Technical part (equity of water
delivery) of the system to make this system sustainable.
The weightage given to the relevant sub factors and obtained weightage is presented in
table 4.9. The splitted score based on field survey is presented in remarks of Appendix-8.
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Table 4.9 Overall Sustainability of Chapakot Tar Irrigation System (CTIS)
Sustainability
Dimensions

Core Factors

Sub Factors to Sustainability Dimension

Cumulative
Score based
Cumulative% Average %
Weightage on
Field
of Sub Factors of
each
Survey
Dimension

Reliability (availability of water per year),
6
Adequacy, Depletion
Source,
Yield
Water Quality at Source (silt)
1
and Quality (9)
Accessibility, Chance of Contamination and
2
Conflict
Design Adequacy, Site and Technology
1
Physical
Technical (25)
Condition of the Condition and Functionality of the System
5
System (7)
Natural Threat to Physical System(Main Canal)
1

4.66
0.95
0.57
0.80
3.50

3

2.51

2

1.70

Equity (4)

4

2.67

25

18.06

10

8.50

5

5.00

Occurrence of Natural Calamities

2.5

1.50

Drainage

2.5

2.08

Gender Role

2.5

1.75

Inclusion (ethnic group), Rich and Poor (DAG)

2.5

2.25

25

21.08

Total Weightage
Social
(15)

Aspects Employment Opportunity and Living Standard
Community Participation and Decision Making

SocioEnvironmental
environmental
Aspects (5)
(25)
Social Inclusion
and Equity (5)
Total Weightage
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71.6

72.3

0.71

Water
Point Water Availability and Cropping pattern
Functioning (5) Drainage System
Equity of Water Delivery

68.7

84.1
66.7

90.0

71.7

80.0

84.3

Availability of ISF Collection and Establishment of O & M fund
Funds (15)
Income through Agricultural Production
Cost
Market
Market Condition And Market Price
Recovery (25) Availability (5)
Use of funds
and
Use of Savings/surplus Fund and Transparency
Transparency(5)
Total Weightage

User's
Committee (15)
Institutional
(25)

Input Use (5)
Coordination
and Linkage (5)

10

3.75

5

2.50

5

2.00

40.0

5

2.50

50.0

25

9.80

Existence, Functioning and Meetings

3

2.50

Ownership and Activities

2

1.34

Water Distribution Practice

5

3.75

Representation on User Committee

2

2.00

Existence and Functioning of Water Guard

3

3.00

Crops Variety, Seed and Fertilizer Management

3

2.25

Pest Control

2

1.71

With Local Authority and Other Agency

3

2.25

Training (Strength Building) and External Support 2

1.75

Total Weightage

25

Cumulative Average % of each Dimension

41.7
39.2

83.9

82.2
79.3

80.0

20.55
70
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CHAPTER - 5
CONCLUSIONS AND RECOMMENDATIONS
5.1

Conclusions

Chapakot Tar Irrigation System was conceived for the welfare of the people of Chapakot
Tar area enhancing economic activities through the supply of reliable water for irrigating
the fertile land of that area. Project is old enough but still the system is running
satisfactorily in support of IDD, Syangja (DoI). It is providing water reliably though not to
the targeted command area. However, the physical state of the system is found to be in
good condition requiring minimum repair and rehabilitation works with some new
structures.
The aim of this study was to assess the sustainability of the system in terms of four
sustainability dimension; Technical, Socio-Environmental, Cost Recovery and
Institutional. Also this study is focused to check how far the dimensions comply with the
sustainability criteria and contribute to overall sustainability of the system. Various
participatory tools were used to carry out the study. These include focus group discussion,
key informant interviews, field observation and series of formal and informal interactions
with the beneficiaries of study area during field visit. The analysis of data was done mainly
to assess the sustainability against each stated dimensions. This initially examined the
changes in CTIS on the core factor followed by sub factors of each dimension and its
contribution to the overall sustainability of the system with the help of thus obtained
results.
Based on the checklist developed and response received from respondents, technical,
socio-environmental, cost recovery and institutional dimensions of sustainability were
analyzed. Out of total sustainability weightage of 100 marks, CTIS obtained 70%
cumulative average in overall dimension. But the percentage of Cost Recovery
individually is only 39.2% which has brought the system at risk. Thus system
sustainability status of CTIS is “Sustainable but at Risk” category. The research concluded
the following:







5.1.1 Technical Dimension
 The study area is highly potential area with no other alternative source for
irrigation other than Jyagdi Khola to irrigate this large command area.
 Based on meteorological data on rainfall of nearby station (Putalibazar, Syangja),
average annual rainfall in the study area is decreasing. Furthermore, the measured
discharge at Jyagdi Khola source in lean season is also decreasing.
 Silt deposition in the mouth of intake is a perennial problem.
 The main canal of the system passes through the hill cliff which is prone to
landslides and rock fall.
 Traditional cropping has been practiced till date. Mechanization in agriculture is
not practiced yet in the study area. Farming is subsistence, lacking of commercial
farming though there is high potentiality of commercial farming in the system.
 Irrigation service has been received regularly in the study area. Issues of inequity in
head - tail reach of the canal are more pronounced. Tail Enders (Batra and Fulbari
Branch) are suffering from water shortage. Depletion of source, loss of water from
the main canal due to long idle length (14.5 km) and poor water management are
the reasons for it.
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5.1.2 Socio-Environmental Dimension
 The situation of study area has improved regarding school enrollment of children,
women involvement in agricultural activities and landless immigrants were
involved in labor work in farm for their living.

 Due to reduced water flow in the canal and out migration of local youth for
employment, cropped area especially during dry seasons is considerably low as
compared to the wet season.

 Despite high participation of women in farm, they don‟t bear a decisive role in
financial activities of family and society.






5.1.3 Institutional Dimension
 WUA is functional, active and WUA committee is inclusive including 33% female
in main as well as branch committee
 Application of chemical fertilizer has been increased to compensate crop yield loss
due to deficit irrigation. Planting non – irrigated crops during lean seasons has
contributed in maintaining relatively high cropping intensity in the command area
 To decrease the application of chemical fertilizers, pesticides and insecticides
DADO is planning to organize “Krisak Pathsala” in near future which is expected
to motivate farmers in organic farming
 Supporting agency for CTIS after IDD is DADO. But as per their annual program,
materials like subsidized seeds, machinery, baby plants, and insecticides/pesticides
provided by DADO couldn‟t adequately address the need of poor farmers.

5.1.4 Cost Recovery
 Water User Association has not introduced the provision of collecting irrigation
service fee from the beneficiaries at the cost of system maintenance. Whereas in
emergency cases they usually collect fund from beneficiaries as there is no
provision of making available of emergency fund from division office of DoI as
and when needed.

 Difficult access to the nearby market is jeopardizing the commercial farming of
Chapakot area. Due to lack of year round irrigation, inadequate market facilities
and reduced farm labor, commercial farming is hardly practiced in the study area.

 With the construction of a gravel/black topped road from Galyang to Chapakot,
commercial agricultural farming is expected to take pace with time
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5.2

Recommendations

With the entire identified problem from results of study, below mentioned points are
suggested which is expected the system to run sustainably:























Yearly deposition of silt in the canal intake is expected to reduce with the provision
of a functional silt excluder. Canal lining in the earthen portions with RCC cover
can also be instrumental reducing conveyance losses.
Proper management of diverted water reducing seepages and wastages from the
fields contributes a lot in the system efficiency.
To minimize water losses (seepage, evaporation) minimizing about 11 km main
canal by constructing tunnel through Neupane Daanda from Dhrukotbesi is
considered as an option for CTIS. Earthen canal need to be replaced by reinforced
cement concrete (RCC) cover canal. Or, providing cover along the main canal can
be considered as a viable option for reducing the conveyance loss of irrigation
water.
Proper mechanization in agriculture and planting less water demanding crops in
dry season can support the water balance in the system. Spring paddy must be
avoided; instead planting vegetable must be promoted.
Motivating farmers to use balanced dose of chemical and organic manure.
Participation of women in WUA activities like training program and income
generation activities with their decisive role should be encouraged.
The project benefit needs to be targeted to women and DAG through training and
other cash income generation.
Capacity development of women is necessary to promote gender equity, promote
equal participation of women's and enhance DAG in the decision making process.
Commercial farming must be promoted, nearby market must be enhanced which
might attract the youth force from out migration.
There must be provision of collecting ISF to make the system fully functional and
sustainable. Raising awareness, improving coordination between farmers as well as
the state organization like DOI and making available reliable irrigation service
through possible ways of augmenting water supply are some of the potential
measures for ensuring sustainability of an irrigation system.
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APPENDICES
Appendix- 1: Checklist for KII with (WUA President) of CTIS
Name of the Irrigation System:Location:Date of Initiation and Completion of Field Work:Names of the Researchers/ Field Workers:1. History of farmer/family(WUA President)
2. Who owns and/or control headwork?
3. How are use rights to the system components secured by the WUA?
4. Does the WUA currently experience problems with the control of the
system components?
5. What problem?
How it be solved?
6. What is the trend of collecting ISF in field level?
During AMIS
During FMIS
7. How O & M has been done of CTIS?
8. What is the participation of user during O & M, only WUA members or
beneficiaries as well?
9. Does the CTIS have been getting regular O & M fund from government?
10. Why does WUA require government funding?
11. Do WUA expect that they would be able to raise O & M as well as
construction costs by themselves in future?
12. How allocation of water is done in different conveyance system?
13. Can WUA manage the system themselves or need regular O & M budget
from DOI?
14. What do you think to make system sustainable what is needed in this
system?
15. Have you been provided with training to manage this system?
16. If yes
Training type
17. Have u been provided with the fertilizer, hibreed seed and pesticides by any
organization?
Provided things
Organization name
18. What is the crop input used and what is necessary for future for sustainable
production?
19. How much land is irrigated by the system? How much land remains fallow
at present?
Irrigated Land
Fallow Land
20. What about the condition of regular/periodic maintenance of CTIS? How?
21. For what other uses has been source allocated besides irrigation? (Drinking
water/industries/fisheries)?
22. If? Does WUA manage multiple uses?
23. Is ecological integrity of source protected?
24. Is so? How?
25. If not? How this threat (land use) has been dealt with by WUA?
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26. On what basis irrigation water allocated to subsystem? (Shares/Size of
holding/ancestral right/location in system/seasonal availability/crop
type/demand/other)?
27. Under what circumstances does allocation rule change?
28. What is the schedule of distribution of water? Does WUA have formal
schedule?
29. If yes, who monitor distribution schedule?
30. If not, what causes a lack of equity and reliability?
31. How does WUA deal with this problem?
32. How is water distributed during scarcity times?
33. Does scarcity limit the admission of new shareholders/farmer members?
34. Do irrigators used other water sources for irrigation? (Tube well/rainwater
harvesting/drains)?
35. Is WUA involving in organizing these other water resources?
36. Does WUA have paid staff? Who select? Roles? Who supervises? How
much paid from which fund?
37. What is status of landless/tenant farmer?
38. Do you experience participation with farmer member?
39. Who owns and /or controls the headwork and system of channels at the
various tiers?
40. Who is involved in important decision at various levels of the organization?
41. Rules for resource mobilization for regular, periodic and emergency repair
and maintenance.
Characteristics and Performance of Agricultural System
42. What are the crops grown by the farmers in different seasons and what is
the area (or % of area) under different crops:
Monsoon Crops
Crop(s Area (or
)
area)

% of

Winter Crops
Crop(s Area (or % of
)
area)

Crop(s
)

Spring Crops
Area (or % of
area)

43. Adoption of high yielding crop cultivars by the farmers
Monsoon Crops

Crop(s)

% of farmer
growing
HYV

% of farmer
growing
traditional
cultivars

Winter Crops
%
of
farmer
growing
Crop(s) HYV
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% of farmer
growing
traditional
cultivars

Spring crops
%
of
farmer
growing
Crop(s) HYV

% of farmer
growing
traditional
cultivars

44. Pattern of application of chemical fertilizers in different crops by the
farmers
45. Pattern of application of plant protection chemicals in different crops by the
farmers
46. Productivity of Crops (state the crop productivity in the units indicated by
the farmers)
Productivity of Monsoon Productivity of Winter Productivity
of
Spring
Crops
Crops
Crops
Most
Most
Most
Crop( Hig Lo Farme Crop( Hig Lo
Farme Crop( Hig Lo
Farme
s)
h
w
rs
s)
h
w
rs
s)
h
w
rs

47. HHs engaged in commercial farming activities (count only those farmers
who are engaged in commercial production)
Commercial Farming Activities

No. or % of HHs

Vegetable Cultivation
Mushroom cultivation
Dairy Animals
Poultry
Sheep and Goat Raising
Swine Raising
Others (Pls. specify)
48. Which are the agencies that have been providing support to the farmers in
disseminating modern agricultural technologies and how do the farmers
value the support of these technologies?
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Appendix- 2: Checklist for KII with IDD, Syangja
Name of the Irrigation System:Location:Name of Key informant: Names of the Researchers/ Field Workers:a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
p.
q.
r.
s.
t.
u.

Position:-

What is the institutional strength of WUA in CTIS?
How DoI has planned long term policy about strengthening the WUA?
What is the status of ISF collection in CTIS with respect to other system?
Is WUA self motivated to manage the system?
What is the regular O & M status of CTIS?
Has management of its O & M been transferred to WUA?
If no, when it is planned to transfer?
If yes, when it is done?
From which fund it has been rehabilitationilitating at present?
What is the policy regarding O & M mechanism of CTIS to make it
sustainable?
What is the provision for emergency maintenance of CTIS?
Does the CTIS have been getting regular O & M fund from government?
If yes, how much annual average O & M is required?
How much fund from government has been provided annually?
Does IDD have asset management plan for CTIS? (Asset management plan
helps to make systems sustainable)
How can we develop culture, local laws, traditions that help to maintain the
irrigation system?
How can we make CTIS sustainable?
From Government side:
From WUA side:
Does government need to spend money to rehabilitationilitate at every 20
yrs? Or farmers can do it themselves?
What is IDD's plan to make it sustainable in long term??(Note that
rehabilitation of this time only will not make system sustainable)
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Appendix- 3: Checklist for KII with DADO, Syangja
Name of the Irrigation System:Name of key informant:
Location:Names of the Researchers/ Field Workers:-

Position:

1. What is the status of fertilizer and pest management in Chapakot Tar
Irrigation Scheme, Chapakot?
2. Training for appropriate use of fertilizer, pest management?
3. Has there been provided with agricultural material/machinery/equipment?
4. If yes, what are the materials provided from DADO to Chapakot Tar
Irrigation Scheme, Chapakot?
Fertilizer:
Seed:
Machinery/equipment:
Pest control (ls/fsf] /f]syfd+:_

Others:
5. How these materials are distributed? As per the requirement of farmer or as
per the regular schedule of DADO office?
6. How do you feel the farmers of CTIS are responding to such facilities?
7. Does it address the requirement of whole Chapakot Tar?
8. For receiving such material how much they have to pay for DADO office?
Or it is fully subsidized?
9. What are the materials provided in partial subsidy?
10. What are materials provided freely?
11. Is there any program to promote organic farming?
12. If yes, how farmers are responding to this program?
13. What type of crops is to be grown to make sustainable agriculture in CTIS?
14. What is plan of dado to make the CTIS system sustainable??
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Appendix- 4: Checklist for KII with DoI, Jawalakhel, Kathmandu
Name of the Irrigation System:Names of the Key Informant: Position:Name of the Researcher/Field Worker:- Manju Adhikari (Civil Engineer)
1. How DoI has planned long term policy about strengthening the WUA?
Nationwide
In case of CTIS
2.
3.
4.
5.
6.
7.

What is the policy regarding O & M mechanism of CTIS to make it sustainable?
What is the provision for emergency maintenance of CTIS?
Does the CTIS have been getting regular O & M fund from government?
If yes, how much annual average O & M is required?
How much fund from government has been provided annually?
How can we develop culture, local laws, traditions that help to sustain the
irrigation system?
8. How can we make CTIS sustainable?
From Government side:
From WUA side:
9. Does government need to spend money to rehabilitate at ever 10/20 years interval?
Or farmer can do themselves?
10. What is DoI plan to make system sustainable in long term? Especially in case of
CTIS? (Note that present rehabilitation work will not make system sustainable)
11. When it is planned to maintain strict policy in ISF collection by department office?
12. How much percentage is planned to collect?
13. In what way this mechanism of collecting ISF would support department
financing?
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Appendix- 5: Checklist for FGD with Women Beneficiaries
a. Who was involved construction period of Irrigation canal in starting
days among you?
b. Did you involve in meeting that was organized to discuss how to
build irrigation canal? If yes what was your role?
c. What was your support in construction of irrigation canal?
d. Do you feel any differences on your household's burden compare to
previous years after development of Irrigation canal?
e. What kinds of benefits are you getting after development of
irrigation system?
f. What was your role for the development of Electricity?
g. Have you found any change in daily activities after development of
the system?
h. If yes, how and if not, why?
i. How water of irrigation canal is distributed?
j. Have you involved in irrigation committee or not?
k. If yes in which position and if not why?
l. Most of the household chores should be done by women, what kind
of effect on your daily activities have you faced while involving in
agricultural farm?
m. Have you got any opportunities to take part any kind of training
after development of Irrigation canal?
n. If yes what kind of training have you took part?
o. Are you involved any social activities that are organized in your
locality? If yes what kind of social activities?
p. What kind of your presence in social activities like construction
building, road, tap etc?
q. Have you been any practice in new crops? If yes what kind of
crops?
r. What would be your role for making CTIS sustainable?
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Appendix- 6: Checklist for FGD with WUA of Branch Canal of CTIS
Name of the Irrigation System:Location:Names of the Researchers/ Field Workers:Historical Context and General Characteristics:
1. Sources (if multiple, mention):
2. Year of Initiation and Completion of Initial Construction:
3. Agencies Involved and Resources Mobilized in the Initial Construction:
4. Contribution of the users in the initial construction (How were the
resources contributed by the users):
5. Reasons/Rationale for the development of the irrigation scheme:
6. Condition before scheme implementation:
7. Major changes in the livelihood of the farmer with the development of the
irrigation system:
8. Years of Major Improvement/Modernization after Initial Construction, their
Outcomes and the Resources Involved:
9. Existing Command Area:
10. Existing Irrigation Coverage by Season:
Monsoon
Winter
Spring
11. Nearest Markets for Supply of Inputs and Sale of Agricultural Production
(Also state the distance in time):
12. Users of the Irrigation System
13. Number of households (HH) using the system:
Caste/Ethnic Groups (No. of HHs):
Newar
Brahmin/Chhetri
Magar/Gurung Rai/Limbu
Dalit Others
14. Do you think this project has benefited all classes and castes equally in this
municipality or there remains some discrimination among the rich or
stronger and poor or weaker families?
15. Whether the users the original inhabitants or migrants (if migrants, state
their place of origin and year of major migration in the area):
16. Landholding Size (State the landholding size of the households):
Landholding Size
No. or % of HHs
Landless/Tenant
17. Tenure Arrangement (State the number of households by following tenure
categories):
Land Tenure
No. or % of HHs
Owner Operator
Share Cropper/Contract Farmer (clwoflbg] _
Owner + Share Cropper -cfkm'n] ug]{ /
clwoflbg]_ Landlord (landowner who leases to
other) -hUufwlg_ Landless -Agriculture Wage
Labor (e"ldlxg_ (Others- Pls. specify)
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18. Supplementary /Off-farm Income sources (State the number or % of
households with one or more members of the family engaged in following
of-farm income activities):
Supplementary/Off-Farm Income
No. or % of households
Jobs in government/private organization
Business
Foreign Employment
Pension
Others (pls. specify)
19. Food Security (State the number of households by following category of
food security situations):
Food Security Category
No. of HHs
Food Deficit
Food Sufficient
HHs Producing Marketable Surplus
20. HHs involved in the production of cash crops (State the kinds of cash crops
and the number of HHs engaged therein):
Cash Crop
No. of HH
WUA and Rules in Use (Institutional Indicator):
21. Year of Formation of Water Users‟ Association (before implementation
/after implementation):
22. What is the status/structure of WUA at present?
23. Whether the WUA registered or unregistered (state the year of registration,
if applicable)24. State the number of women in WUA of this canal.
25. Their participation in (active/passive)
Meeting (decisively or?)
O&M
Training
26. Enumerate roles and responsibility of women in CTIS.
27. What provisions for changing the organizational structure do exist?
28. Has WUA has modified its organizational structure? Is it successful?
29. Is there any appreciable level of water theft by individual users or
subsystem?
30. How WUA members and leadership dealing with irregular irrigation
practices?
31. Do WUA have adequate formal sanctions against irregular irrigation
practices?
32. Can you give an example of how WUA has dealt with such a problem?
33. Existing organizational structure of the users‟ organization
34. Election/selection of functionaries and appointees and their tenure:
35. Frequency of general assembly and regular meeting of canal committee
(when called, who calls and what are the purposes):
36. Operation and management tasks in the irrigation scheme (regular, periodic
and emergency):
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Technical Indicator:
37. How many months do you get irrigation water from this system and how do
you manage irrigation for rest of the time?

38. Is there timely availability of water in each the field?
Yes
No (where?)
39. Are there any losses (seepage/canal breakage/theft) of water from the
canal?
Location/ Chainage
how it is cured
Seepage:
Canal Breakage:
Theft:
40. Is there any requirement of extension of system to make it sustainable?
Yes
Where
41. What is the problem with allocation of water among users?
42. Does system experience water scarcity in different reaches?
43. How is water distributed during scarcity times?
44. Does scarcity limit the admission of new shareholders/farmer members?(if
there is shareholders of the scheme)
Cost recovery:
45. Is there any external source of funding to manage CTIS?
Source
Name
How
NGO:
INGO:
Private
Projects:
46. How much fund have you been collected from user?
47. How much you earn on average from implementation of the system,
annually? And for what main purposes you spend that earned money?
Earning
Money Spent (purpose)
48. How you manage the required financial costs for regular O & M and for
regular maintenance of the system?
49. Since when ISF has been collected? What is the trend of collecting ISF
during FMIS, during JMIS?
50. What is the market condition and market price available in the project area?
51. Income from agro-product?
52. Employment opportunity after implementation of CTIS?
Socio-Environmental Indicator:
53. Do you feel any environmental benefits/losses from CTIS in your area?
Benefit:
Losses:
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54. Any health impact have you been faced due to water logging and other
reason caused by implementation of CTIS?
55. Is there any practice of maintaining culture to preserve irrigation system?
Open Question:
Based on your long experience, what key elements need to be considered to make
this system long-term sustainable for all families of a community?
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Appendix- 7: Key Checklist for FGD with WUA of Main/Branch Canal
Technical Indicator:
1. What are the water resources of this irrigation system? Location?
2. How is water right secured from the sources?
3. When the CTIS was implemented in this municipality and how was the
irrigation situation before in each ward of this municipality?
4. How many months do you get irrigation water from this system and how do
you manage irrigation for rest of the time?
5. Is there timely availability of water in each the field?
6. Are there any losses (seepage/canal breakage/theft) of water from the
canal?
7. Is there any requirement of extension of system to make it sustainable?
8. What is the problem with allocation of water among users?
9. Does system experience water scarcity? (Seasonal or year round? /in
different reaches?)
10. How is water distributed during scarcity times?
11. Does scarcity limit the admission of new shareholders/farmer members?
Institutional Indicator:
12. Have the user‟s committee been formed during implementation of this
project? If yes,
13. What is the status of the WUA at present?
14. Could you please explain/enumerate the benefits mainly to the women of
this Municipality due to implementation of the CTIS at households?
15. What is the percentage of women representatives in WUA?
16. Could you please mention the role of women in the decisive activities of the
CTIS, only participating or participate decisively?
17. What about the participation of women in training and meeting? Could they
manage to come? Join the meeting/training actively or passively?
18. Do you think this project has benefited all classes and castes equally in this
municipality or there remains some discrimination among the rich or
stronger and poor or weaker families?
19. What provisions for changing the organizational structure do exist?
20. Has WUA has modified its organizational structure? Is it successful?
21. Is there any appreciable level of water theft by individual users or
subsystem?
22. How WUA members and leadership dealing with irregular irrigation
practices?
23. Do WUA have adequate formal sanctions against irregular irrigation
practices?
24. Can you give an example of how WUA has dealt with such a problem?
Cost Recovery Indicator:
25. Is there any external source of funding to manage CTIS?
26. If yes, mention the name of the NGO/INGO/Private Projects that have been
involved in implementation of the system?
27. How much fund have you been collected from user?
28. How much you earn on average from implementation of the system,
annually? And for what main purposes you spend that earned money?
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29. How you manage the required financial costs for regular O & M and for
regular maintenance of the system?
30. Since when ISF has been collected? What is the trend of collecting ISF
during FMIS, during JMIS?
31. What is the market condition and market price available in the project area?
32. Income from agro-product?
33. Employment opportunity after implementation of CTIS?
Socio-Environmental Indicator:
34. Do you feel any environmental benefits/losses from CTIS in your area?
35. Any health impact have you been faced due to water logging and other
reason caused by implementation of CTIS?
36. Is there any practice of maintaining culture to preserve irrigation system?
Open Question
Based on your long experience, what key elements need to be considered to make this
system long term sustainable for all families of a community?
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Appendix 8: Sustainability Dimension and Factors Weightage List
(Adopted from Water Aid based on MCA method). In MCA method, Weightage is given to each sub factor based on the field findings and
participatory discussions with the users)
Score
based

Sustainabilit
y
Dimensions

Core Factors

Sub Factors to Sustainability Dimension

Reliability(availability of water per year),
Adequacy, Depletion

Technical
(25)

Weightag
e

6

on
Field
Surve
y

Individual

Cumulative

Cumulativ
e Score

% of Sub
factors

e Average
% of each
Dimension

4.66

Source yield
and quality
(9)

6.2
Water quality at source(silt)

1

0.95

Accessibility, chance of contamination and
conflict

2

0.57
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Cumulativ

68.7

72.3

Remarks

Water at source is
decreasing, Neither
reliable nor adequate in
dry season (4/12
months), More chances
to deplete in dry season
(trend from 10 years
rainfall data and field
measurement).
Reliability (1.33/2),
Adequacy (2/2),
Depletion (1.33/2).
Small amount of silt
enters into the canal
(based on interview with
WUA committee and
field observation),
overall quality is good
Difficult to access in
rainy season (3/12
months), No any chances
of contamination, No
conflict at source (based
on interview with WUA
committee and field
observation).

Accessibility (0.5/0.67),
Contamination (0/0.67),
Conflict (0.07/0.67).

Design adequacy, site and technology

Physical
condition of
the system (7)

Water point
functioning
(5)

Equity (4)

Condition and functionality of the system

1

5

3.50

Natural threat to physical system(main
canal)

1

0.71

Water availability and cropping pattern

3

2.51

Drainage system

2

1.70

Equity of water delivery

4

2.67
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System is designed for
80% reliable flow

0.80

5.0

71.6

4.2

84.1

2.7

66.7

Design life expired of
some structures.
Condition is worsen but
still functioning
(1.5/2.5). 80% of
structures are in good
operable
condition(2/2.5)
Main Canal hanging
below the hill cliff
is prone to landslide
(0.21/0.75).
Command area is in
safe zone(0.25/0.25)
Enough water at source
for CWR (1.5/1.5).
Conveyance loss high
and traditional pattern
of cropping practices,
facing water shortage of
4 month(1.01/1.5)
Almost good except in
some area like
Chhipchhap
Top 4 branch get
sufficient water, Tail
reach command area
(Batra and Fulbari)
suffer deficit critically

Total Weightage
Employment opportunity and living
standard

Social
Aspects (15)

Community participation and decision
making

Socioenvironment
al (25)

Environmenta
l Aspects (5)

Occurrence of natural calamities

25

10

18.06

5

5.00

2.5

1.50

2.5

2.08

Gender Role

2.5

1.75

Social
Inclusion and
equity (5)

Cost
Recovery
(25)

Availability
of funds (15)

13.5

90.0

3.6

71.7

4.0

Total Weightage

ISF collection and Establishment of O & M
fund

2.5

2.25

25

21.08

10
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39.2

No mechanism of ISF
collection though they
are planning to
do(0/5),
collect
fund
for
emergency maintenance
yearly(2.5/2.5), O & M
fund allocated annually
from IDD(1.25/2.5)

8.50

Drainage

Inclusion (ethnic group), rich and
poor(DAG)

84.3

Most of women
involvement in
agriculture plus labor
job(4/5), living standard
upgraded(4.5/5)
Participation is active in
routine maintenance and
strong WUA decision
Main canal zone is prone
to soil erosion and
landslides ,command
area is safe
Chhipchhap command
area is lacking drainage
Women participation is
high, but most male are
in foreign
employment(1/1), less
decisive role of women
(0.75/1.5)
Indigenous people are
active in
farming(1.25/1.25) ,
Dalits are involved in
wage labor and
farming(1.25/1.25)

3.75

6.3

80.0

41.7

Income through agricultural production

5

2.50

Market
Availability
(5)

Market Condition And Market Price

5

2.00

2.0

40.0

Use of funds
and
transparency(
5)

Useofsavings/surplusfund
transparency

5

2.50

2.5

50.0

25

9.80

Total Weightage

Institutional
(25)

and

Existence, functioning and meetings

3

2.50

Ownership and activities

2

1.34

User's
committee
(15)

12.6

Water Distribution Practice

5

3.75

Representation on User committee

2

2.00
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83.9

Commercially it is not
achieved (0/2.5).
for
daily
requirement
peoples
are
independent(2.5/2.5)
Only local market is
available till date(1/2.5)
and local market price
(1/2.5)
No saving fund(0/2.5),
WUA is transparent in
emergency maintenance
and regular O & M
task(2.5/2.5)

82.2

Functional
WUA(2/2),
Meeting held in required
time
only
not
regular(0.5/1)
Collect
fund
for
emergency maintenance
only(0.67/0.67), not for
regular O & M(0/0),
labor/cash
contribution
in
IDD
investment
during
O
&
M(0.67/0.67)
Distribution in 24:36 hr
rotation
basis(2.5/2.5),
water
drawn
uncontrollably
from
ungated direct outlet and
pipe, head tail equity is
challenge(1.25/2.5)
Inclusive
DAG)

(gender

and

Input use (5)

Existence and functioning of water guard

3

3.00

Crops variety,
Management

3

2.25

seed

and

Fertilizer

4.0

Coordination
and linkage
(5)

Pest control

2

1.71

With local authority and other agency

3

2.25

external

79.3

DADO support but is not
enough(0.25/0.5),
IDD
support fully(2/2.5)
4.0

Training (Strength Building) and
support

2 no‟s of regular paid
staff, Report WUA about
the system
Traditional
cropping(0.75/1), seeds
and fertilizer available in
agro vet, subsidized seed
seldom
available(0.75/1),
Chemical fertilizer used
to compensate
yield
loss(0.75/1)
6 crops use pest except
pulses(6*0.2857)(out of
7 crops)

80.0

DOI giving
training
frequently(1.5/1.5),
DADO also supporting
the system (0.25/0.5)

2

1.75
Total Weightage

25

Cumulative average % of each dimension
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20.55
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Appendix-9: Name of Member of Main Committee of CTIS and Minute of First Meeting
after Election
Name of Main Committee of CTIS
S.N
Post
1
President
2
Vice President
3
Treasurer
4
Secretary
5
Member
6
Member
7
Member
8
Member
9
Member
10
Member
11
Member
12
Member
13
Member
14
Member
15
Member
16
Member
17
Member

Name
Krishna Prasad Subedi
Mohammad Hasan
Dil Maya Bhattarai
Narayan Prasad Achharya
Shiva Prasad Devkota
Krishna Prasad Gairhe
Gupta Bahadur G.T
Sita Shrestha
Dol Raj Neupane
Lokil Bahadur Damai
Mohammad Ali Miya
Shanti Pokhrel
Bharat Pathak
Sarita Poudel
Samjhana Bhattarai
Badri Shrestha
Ram Maya Shrestha
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Appendix- 10: Artificial Pond made by Farmers for Vegetable Farming in Dry Season in
Krishnapur Command Area and Relevant Farms

Plate 1: Artificial Pond made by local farmer of Krishnapur VDC

Plate 2: Researcher with Tek Bahadur Shrestha in his potato farm
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Plate 3: Researcher with Suna Shrestha in her Cabbage farm

Plate 4: Researcher with Pratima Pariyar in her Wheat farm
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