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1
1.1

INTRODUCTION
BACKGROUND

The project entitled as Irrigation and Water Resources Management Project (IWRMP) has been
implemented as follow on projects of NISP under Department of Irrigation (DOI). This IWRMP is cofunded by the Government of Nepal and a grant from the International Development Agency (IDA,
World Bank). Additional Technical Assistance (TA) is being provided by a consortium of private
consulting contracting companies under contract by the Department of Irrigation (DOI), and reporting to
the Office of the Project Manager (OPD/IWRMP). This project has basically four working components on
which Component B is designed to address problems exhibited in large public irrigation schemes
(Agency Managed irrigation Systems or AMIS) of below capacity performance, poor O&M, low cost
recovery, and inadequate maintenance funds. Component B of the IWRMP is focused on management
transfer (IMT) of Agency Managed Irrigation Systems (AMISs) to the farmers/ WUAs as per irrigation
policy. The objective of the IMT process is to successfully and sustainably transfer the management and
operations of selected pilot areas of the four irrigation systems to their respective Water Users’
Associations (WUAs). The expected outcome of the IMT process is to improve irrigation service
performance and service delivery to the selected pilot irrigation systems by achieving the expected
primary outputson efficient and equitable service delivery by financially and institutionally sustainable
WUAs, Improved physical performance of the irrigation schemes and Reliable bulk water delivery by the
DOI, according to the IMT Agreement with the respective WUAs. Such IMT process being supported by
the IWRMP Component B consists of both "hardware" (the improvement of essential irrigation
infrastructure, termed "ESI" works), and "software" support including training and institutional
development support to local DOI staff and Water User Association (WUA) strengthening.
Hence before the handover of such AMISs to the farmers/WUAs, the overall status of the system should
be identified.
The present functional status, major requirements and other different
database/information related to the irrigation systems is very much necessary before the IMT process
which is generally assessed as benchmarking job of irrigation systems. Under Component B of IWRMP
benchmarking of different irrigation systems (either main or sub system) is being carried away so as to
support the IMT process. This job of Benching of Block 2 of Narayani Irrigation System Project is one in
this sequence.
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1.2

THE IRRIGATION SYSTEM

1.2.1 General
Narayani Irrigation System (NIS) is a large (37400 ha) gravity flow irrigation scheme located in the central
Terai region of Nepal. The command area of this scheme lies in the three districts of Terai: Parsa, Bara
and Rautahat. NIS was developed by Indian government and the headwork of the scheme was built
across Narayani river in Balmikinagar at Bihar state of India, diverts the flow in Eastern Main Canal called
Tirhut Main Canal and then from Tirhut to 92 km long Don Branch canal (capacity 2500 cusecs) which
feeds Ghorasahan Branch Canal (capacity 1650 cusecs) in India and Nepal Eastern Canal (capacity 850
cusecs) in Nepal at Inaruwa village near Indo-Nepal Boarder. This scheme was handed over to
Government of Nepal (GoN) in two phases that is in 1975 and in 1976. With the financial support from
World Bank, GoN developed the command area and divided the scheme in 15 blocks. The detail of NIS is
given in table-1 below.
Table 1: Details of NIS
Descriptions
Main Canal (NEC)
Main Secondary Canal (MSC)
Branch Secondary Canal (BSC)
Sub Secondary Canal (SSC)
Tertiary Canal
Drainage
Major Structures
Other Structures

Qty.
1
17
50
Not available
Not available
Not available
87
3574

Unit
Km
Km
Km
Km
Km
Km
Nos.
Nos.

Length (in No.)
81
137
233
408.5
1468
305
Not applicable
Not applicable

The Narayani Irrigation System (NIS) is part of an extensive irrigation system located in the southeast
Terai of Nepal and north India. The primary source of water is the Narayani River. The designed capacity
of Nepal Eastern Canal (NEC) is 24.1 m3/s.Additional 7 m3/s of water is drained to NEC from Tilawe River
(see figure 1). During Apr/May and Nov/Dec. the system is shut down for the maintenance purpose. The
service area of the project was originally planned as 37 400 ha in three stages. Only Stage I and II of
three stage program was completed. Some activities of stage III program i.e. structural
modification/rehabilitation of stage I and II was happened. The command area developed in stage I
program was 15,980 ha. inclusive of 2,730 ha. served by ground water. It was completed in 1980 AD.
While in 1986 AD stage II was completed by developing extra 12,730 ha. of command area. The
command area of each blocks in the system range from 2200-3000 ha.
The NEC runs from west to east for 81 km starting at the Nepal–India border .Water Delivery is made
possible only in the first 54 km i.e. Block 1 to 10. Block 11 and 12 receive irrigation water on the rare
occasions when there are heavy rainfall events when farmer in the upstream consume less water.Block
13–15 in the Stage III area does not receive scheduled deliveries from the project. In these blocks, no
infrastructure below the main canal has been developed by the project. The MSCs run north to south
from the NEC for 3–11 km.
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The system was originally designed for supplementary irrigation of paddy rice in the monsoon season.
Thus, the capacity of the system was not intended to be sufficient by itself to supply the full crop water
requirement to the entire command area. Similar to other large irrigation projects in Nepal and India,
the NIS was intended to provide drought protection and deliver irrigation water to as many farmers as
possible. However, demand for irrigation water on a year-round basis has increased steadily as farmers
have moved towards rabi wheat crops and year-round vegetable crops, in addition to maize, sugar cane
and other seasonal crops.
The major crops grown in the command area includes: paddy in summer; wheat, pulses (lentil, soybean,
and other local varieties), oilseed crops (mustard and linseed), and vegetables (cauliflower, cabbage,
eggplant, onion, tomato, etc.) in winter; and maize, vegetables and spring paddy in spring. The average
landholding size is less than 1 ha per household. The mean annual rainfall is 1, 800 mm, most of which
falls between June to September.
Since their establishment in 1993, WUAs have effectively taken over operation of the canals below the
NEC level, while DOI is officially responsible to operate NEC.
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Figure 1: Layout of Narayani Irrigation System
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1.2.2

Water Resources

The Gandaki River (also known as the Narayani in southern Nepal and the Gandak in India) is one of the
major rivers of Nepal and a left bank tributary of the Ganges in India. In Nepal the river is notable for its
deep gorge through the Himalayas and its enormous hydroelectric potential. It has a total catchment
area of 46,300 sq km (17,900 sq mi). The basin also contains three of the world's 14 mountains over
8000m, Dhaulagiri, Manaslu andAnnapurna I. It lies between theKoshi system to the east and
the Karnali (Ghaghar) system to the west.
The source of Kali Gandaki River is situated at an altitude of 6,268 m (20,564 ft) in the border with Tibet.
It is Nhubine Himal Glacier in the Mustang region of Nepal. The Kali Gandaki then flows southwest (with
the name of Mustang Khola. It widens at Chele and from this point onwards the river is named Kali
Gandaki. In Kagbeni tributariesviz. Johng Khola, Kak Khola, descends from Muktinath, drains to Gandaki
The river then flows southward through a steep gorge known as the Kali Gandaki Gorge, or Andha
Galchi, between the mountains Dhaulagiri(8167 m) to the west and Annapurna I (8091 m) to the east.
South of the gorge, the river is joined by Rahughat Khola at Galeshwor, Myagdi Khola at Beni, Modi
Khola near Kushma and Badigaad at Rudrabeni above Ridi Bazaar. The river then turns east to run along
the northern edge of the Mahabharat Range. The largesthydroelectricity project in Nepal is located
along this stretch of the river. Turning south, Kali Gandaki is then joined by a major tributary, the Trishuli
at Devighat, Rapti(East) at Chitwan.From Devighat, the river flows southwest of Gaindakot town. The
river later curves back towards the southeast as it enters India where it is called the Gandak.
Below Gaindakot the river is known as the Narayani or Sapta Gandaki.
1.2.3 Block-2 within NIP
The Block 2 of Narayani Irrigation System Block-2 is located in Parsa District of Nepal. It was constructed
under the loan assistance from World Bank (WB) in first phase. The command area of block-2 is 2996 ha.
The source of water for this irrigation System Block-2 is Narayani River. The MSC of block 2 is fed by NEC
through head regulators with the help of gates. WUA is also formed in Block 2 at different levels.
Among 15 blocks of NIS, Block 2 is the second block where IMT program is proposed. Thus, IMT
preparation activities have to be carried out for IMT implementation. In this regards, Benchmarking
report preparation is the basic and starting activity of IMT. It helps to understand the physical,
agricultural and socio-institutional status of the proposed Block 2 of NIS and to make strategy of IMT.
The salient feature of NIS Block 2 is given below.
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Salient Features of NIP Block-2
Name of the System
Source River
Total Discharge of NEC
Construction Period
Second phase
Joint Management
Present Office
Name of the Block
Location
Name of the Block Canal
Command Area
Design discharge
No. of Branch Canal
Length of MSC
Length of branch canals
No. of Branch Committee
No. of Toli Committee
Beneficiary HHs

:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:

Narayani Irrigation System
Narayani River
24.1 m3/ sec
First phase: 1972-1981, Block 1-6 (16000ha)
1978-1986, Block 7-12 (12700 ha)
Since 1991
Narayani Irrigation Management Division No. 5
Block 2
Parsa District
MSC-2
2996 ha
3.4 m3/ sec
15
10.65 km.
29.54 km.
7
118
3100
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1.3

NEED OF THE STUDY

The unpredictable rainfall incidence that has affected Nepalese agriculture for the recent past years has
forced the policy makers to consider irrigation development as a means of securing self-sufficiency in
food production. In addition there is ahigh demand of agricultural products due to rapidly increasing
population. In line with the immediate need for an increased food production, the development of
irrigation schemes has been regarded as a promising option. As a result, considerable investments have
been made to develop irrigation facilities. Because of this extensive irrigation development about
1,279,000 hectares, including the traditional schemes implemented by farmers, has been brought under
irrigated agriculture. Despite the considerable investments for the development and management of
irrigation systems, most of these schemes are being run far below the planned capacity and many do
not live up to the expected economic life. Most of the command area is under irrigation and there are
some schemes even that do not give any irrigation service at all.
In general, regardless of the huge investments in the development of the infrastructure, the productive
efficiency of the irrigation schemes is very low. This low performance may depend on various conditions
that prevail in each scheme. However, weak management and poor operation and maintenance
activities are common to most of schemes in the country.
With the vision of escalating resource demands for development of irrigation sector to produce more
food for people together with poor performance of the irrigation schemes and at the same time the
competition over the water resource from the other sectors, will oblige the users to improve the
performance of the irrigation schemes.
The performance assessment and benchmarking is therefore, used as a tool to analyze the performance
of irrigation schemes and to identify the performance gap by comparison, in order to develop proposals
and recommendation for improving the performance. Specifically, the research has been aimed at
addressing the following issues:
How productively are land and water being used?
Is there enough water available to meet crop demand?
Are crops getting enough water or too much?
Is the system financially sustainable?

1.4

OBJECTIVE OF THE STUDY

The objective of this task is to prepare Benchmarking Report NIS Block-2 to assess the functionality of
that branch in physical, organizational and production level. The general objective of this study is to
develop and introduce simple benchmarking approach in order to improve the performance of block 2
of Narayani Irrigation System. The specific objectives of this study are as below.
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To produce the baseline information on water delivery status, system performance, O & M
activities, institutional aspects and identify the performance gap for IMT process.
To introduce the performance assessment and benchmarking approach in block 2 of Narayani
Irrigation System (NIS) and provide system managers, policy makers and farmers with
information on existing performance of irrigation schemes, enable them to identify gaps.
To identify the performance gap of the schemes that will be helpful to improve the scheme.
To help the farmers to develop farmers oriented scheme monitoring and evaluation system.

1.5 LIMITATION OF THE STUDY
Unavailability of time series data regarding operation and management, cost for various activities,
actually irrigated area, agriculture, and socio-economy are major constraints of this study. Several
approximations were made as required by the benchmarking toolkit. Some of the quantitative data used
in this study was gathered based on memory of the WUA and their perception.
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2

Conceptual Framework and Literature Review

2.1 CONCEPTUAL FRAMEWORK
Various organizations and researchers working in the field of irrigation have developed their own
definition of benchmarking. However, the basic intent is to find and implement best available and
possible alternative for adequate, reliable, and equitable irrigation service delivery.
2.2 BENCHMARKING
Benchmarking is a systematic process for securing continual improvement through comparison with
relevant and achievable internal or external norms and standards. It implies comparison – either
internally with previous performance and desired future targets, or externally against similar schemes
performing under similar conditions (Malano and Burton, 2001). The main objective of benchmarking is
to compare the system inside and outside and improve the performance. Being a continuous process, it
involves the following steps.
Performance assessment is a process to achieve optimum output against input based on relevant
feedback to the scheme management at all levels. It is internal evaluation of the scheme, which suggests
corrective actions, if necessary. Performance assessment can be defined as the systematic observation;
documentation and interpretation of the management of scheme with the objective of ensuring that the
input of resources, water delivery schedules, intended outputs etc. and required actions proceed as
planned (Bos, 2000). A sound performance assessment thus requires a systematic scheme planning that
is done in sufficient detail.
Benchmarking and performance assessment are related but different in several ways. Benchmarking is
essentially an externally focused activity. In benchmarking, the specific aim is to identify key
competitors/comparable schemes, and find best management practices. These then become standards
and/or norms against which to assess scheme’s own performance. The indicators are specifically
identified to enable the comparison, and to monitor progress towards closing the identified
performance gap. Performance assessment on other hand assesses the performance against internally
set standards; it is focused internally with no reference to the performance of external schemes. It
covers a wider range of internal performance indicators, like equity, flexibility, that are required for dayto-day management work. Benchmarking may thus be considered a part of performance assessment or
a comparative performance assessment.
2.3 BENEFITS OF BENCHMARKING
Benchmarking is an important management tool for organizations that aim to implement a service
oriented management to their operation. The benefits of benchmarking to an organization, if the
process is followed correctly, are an improvement in its level of performance. The performance
improvement is visible in the outputs of the organization (such as the level of service provided to water
users), and in the organization’s internal processes.
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Benchmarking the activities and processes of irrigation and drainage organizations can provide valuable
insight on how well the organization is performing in all areas of service delivery and resource
utilization; and also become an important element of the organization’s accountability to its
shareholders. In the wider context of irrigation and drainage the benefits are in more productive and
efficient use of resources – land, water, labor, finance and agricultural inputs – leading to more
productive and sustainable irrigated agriculture and improved livelihoods and well-being of the rural
population. In many instances such improvements will have a direct impact on poverty alleviation. There
are a range of beneficiaries to the benchmarking process:
 Water users
 Service providers
 Government regulatory bodies
 Donors and funding agencies
Water users who are paying for irrigation water (and associated management, operation and
maintenance costs) will be interested in ensuring that best management practices are adopted in order
to minimize costs and optimize level of service provision. Service providers, who are investing for water,
extension advice, inputs, or marketing, will be interested to benchmark their performance in order to
improve level of service, minimize costs and maximize benefits.
Government regulatory bodies can benchmark different irrigation service providers against best
practices, either regionally, nationally or internationally, to drive improvements in performance.
Donors and funding agencies see benchmarking as a means to improve standards of performance in the
irrigation and drainage sector, thus making better use of investment and contributing to the fight to
eradicate poverty and enhance livelihoods. Donors could use benchmarking as a rational basis for
funding interventions in particular schemes.

2.4 BENCHMARKING PROCESS & PROCEDURE
The process of benchmarking is illustrated in Figure 3, with six stages: identification and planning; data
collection; result analysis; integration; action; and monitoring and evaluation (Malano& Burton, 2001).
The six stages can be divided into two parts: Part one –Finding out and Part two – Taking action.
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Part one – Knowing about the system
Stage 1: Identification and planning
Identification and planning is an important starting point for benchmarking. In this stage the following
are decided:
 The purpose, desired outputs of the benchmarking process;
 The stakeholder;
 What areas of activities are to be benchmarked;
 Against whom or what performance is to be benchmarked;
 Indicators of performance; and
 What data is required and how it will be collected.
The planning phase, like that of many other processes, is one that will to a large extent determine the
success of the benchmarking activity. The extent and specifications of data needed for benchmarking is
defined at this stage. Consistency in the definition of the performance indicators used for benchmarking
is of critical importance to ensure that all the data collected are comparable.
Stage 2: Data collection
The core of any benchmarking exercise is data collection. In order to enable comparison between
irrigation schemes, data used for benchmarking needs to be consistent and comparable. This is a crucial
aspect that requires adequate provisions during the identification and planning phase of the program.
There are three types of data collection:
 Data collected for day-to-day management, operation and maintenance of the irrigation
systems;
 Data collected for benchmarking and comparison with other systems; and
 Data collected as part of the diagnostic process within the benchmarking exercise to identify
causes of performance.

The data collection for the day-to-day operation of the system play a critical role in achieving high
performance of service delivery and in helping to interpret the outcomes of the benchmarking
comparison.
There are many variables that influence the performance of irrigation schemes, making comparative
performance difficult. This is one of the major challenges to any benchmarking activity in this sector. To
be able to group similar types of schemes for benchmarking purposes it is necessary to collect
background descriptive data on each scheme, including information such as the location, climate, water
source, type of crops grown, irrigated area of scheme, average farm size, irrigation method, type of
management, and type of irrigation system.
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Figure 3: Stages of the Benchmarking Process

Most of the irrigation organizations around the world are collecting data on various aspects their
operations. Each organizations, however, is collecting information for its own internal management
processes and though there may be some overlap between different organizations, it is unlikely that
there is sufficient data being collected to undertake a benchmarking comparison between organizations.
The extent, maturity and accuracy of the data collected vary widely between organizations.
To enable organizations with different levels of data available to participate in the benchmarking
initiative, a range of benchmarking indicators is proposed. Using the level of data collection efforts and
complexity as criteria the indicators have been classified into two sets: a) basic data and b) enhanced
data.
The number of performance indicators and their scope need not to be rigid. There is always room for
innovation and new indicators may be introduced, depending on the scheme characteristics,
management mode and other special features. However, definitions of indicators have to be consistent
in order to make comparison reliable.
Stage 3: Analyses
The analysis stage identifies the performance gap between the schemes based on predefined
performance indicators with which the scheme is compared. From the analysis comes the understanding
of:
 The performance gap;
 The causes of the performance gap; and
17



The actions required for closing the gap.

Thus benchmarking is not just a comparative performance assessment exercise, it also incorporates
diagnostic analysis, which is finding out about the causes of identified levels of performance. Once the
causes are understood then solutions can be identified targets are formulated. The final target values
are established during the integration stage when the feasibility of achieving these values are discussed
and agreed with key stakeholders.
Part two– Taking action
Stage 4: Integration
The action plan developed from the analysis phase must be integrated into the operational processes
and procedures of the organization in order to bring about the desired change. It is crucial that those
responsible for benchmarking have the power within the organization to bring about change.
Benchmarking program often fail at this stage, leaving those involved disillusioned with the process, and
with the performance of the organization. The following are important aspects of integration:
 Reviewing the findings and producing tables, charts and graphs to support the analysis.
 Identifying gaps in performance between the organization and better performers.
 Seeking explanations for the gaps in performance.
 Ensuring that comparisons are meaningful and credible. Where necessary, normalize the
measures used - that is apply correction factors to take account of reasons for differences in
performance other than inefficiencies.
 Communicating the findings as outlined in the communications strategy at the beginning of
the project.
 Identifying realistic opportunities for improvements.
Stage 5: Action
Once acceptance of the new processes and procedures has been gained they can be put into place to
bring about the desired change. Monitoring and evaluation of the process is required at this stage to
ensure that the desired targets are being achieved, and that corrective action, where necessary, is taken
in time. Training is also a key element here. This is essentially implementing recommendations. It
involves the following:
 Implementing the action plan(s).
 Monitoring performance.
 Rewarding and communicating successes.
 Keep key stakeholders informed of progress.
Stage 6: Monitoring and evaluation
The success of benchmarking is marked by the continuing measurement of the scheme’s performance
against the target norms and standards established during the analysis and integration stages. These
targets are, however, changing over time, and continual updating and revision of the targets is
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necessary to maintain best practices and relative performance. The following are important steps in
monitoring and evaluation:
 Evaluating the benchmarking process undertaken and the results of the improvements against
objectives and success criteria plus overall efficiency and effectiveness.
 Documenting the lessons learnt and making them available to others.
 Periodically re-considering the benchmarks in the light of changes in those conditions that
impact on performance relative to good practice.
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3

Approach and Methodology

3.1 GENERAL APPROACH
The description provided in the Terms of Reference (ToR) particularly objectives and scopes of the study
are clear and provide the guidelines to carry out the study. The approach and methodology adopted by
the consultant team in undertaking irrigation benchmarking of Block 2 of Narayani Irrigation System are
provided below.
3.2 SELECTION OF CANAL SYSTEMS AT HEAD, MIDDLE, TAIL AND UP TO TERTIARY LEVEL
Data collection is the main activity of benchmarking exercise to know the operational reality of canal
systems. The whole system in Block 2 of NIS was covered for benchmarking exercise. To best represent
block 2 of NIS, it was divided into head, middle and tail section. BSC 1 and BSC 2 and some part of BSC 3
was selected as head section of the system while tail section of BSC 3, half section of BSC 4, some SSC 7
from MSC as middle section and BSC 5, BSC 6, SSC 8 from MSC taken as tail end of the system. The
segregation was made to best represent the canal system in NIS block 2. This exercise was carried out on
layout maps of the block 2 canal system. Each sub-system was treated as separate unit for data
collection and analysis.
3.3 DESK STUDY
Following activities were performed by the consultant before field mobilization for the survey.
i.
Data Collection: The necessary documents, reports, data and information were collected from
the Department of Irrigation, Department of Agriculture, DDC, VDCs and the other concerned
offices and their websites.
ii. Review of the documents:
iii. Selection of Indicators: The necessary indicators for the benchmarking of the irrigation system
were selected and were given a final touch. The indicators selected are given below in the
matrix form with their approaches and methodology.

Table 2: Selected Indicators for Benchmarking
Indicator

Approach & Methodology

Respondents

Systematic Performance
1. Annual irrigation water
supply per unit area (m3/ha)

By estimation using discharge-depth
relationship

Agency (GoN) /WUA

By using questions/answers ( Key informant
interview)
2. Water supplied ratio

By using questions/answers ( Key informant
interview)

Agency (GoN) /WUA

Potential created=Design discharge/Area
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served
Utilized=Delivered discharge/Actual area
served
Water supplied ratio=Potential created/Area
served
3. Satisfaction of farmers

Farmers from each head, middle and tail
ends will be selected

Farmers

Subjective question/answer from sample
households

Farmers

ii. Agricultural production per
unit irrigation water supply
(m3/ton)

This cannot be calculated using the ratio of
seasonal irrigation water supply per unit area
to the seasonal agricultural production per
unit irrigated area.

Agency/WUA/Farmers

iii. Cropping intensity

Area covered for agricultural production on
each season will be accessed from sample
household.

Farmers

iv. Cropping pattern

Crop calendar will be prepared by household
survey.

Farmers

v. Local & improved seed
varities

Subjective question/answer from sample
households

Farmers

vi. Use of compost and chemical
fertilizers

Subjective question/answer from sample
households

Farmers

vii. Machinery used

Subjective question/answer from sample
households

Farmers

Total O & M cost invested from agency per
unit area will be accessed (as much as
possible 3 years' data will be collected.)

Agency

ii. Man days for O & M per unit
area

Total man days/ha from user side will be
accessed and converted it into NPS/ha.

WUA

iii. Cost recovery ratio

Actual ISF collected annually per ha will be
accessed(NRs/ha)

WUA/Agency

Agricultural performance
i. Agricultural production per
unit irrigated area(ton/ha)

Financial Performance
i. Total O & M cost per unit area

Cost recovery ratio=ISF collected (NRs/ha)/O
& M cost per unit area (NRs/ha)
iv.Total O & M cost per unit
volume supplied

Total O &M cost per unit area/ Annual
irrigation water supply per unit area

WUA/Agency

Environmental Aspect
Land & canal damage index

Command area damaged due to river, flood,

WUA/Agency
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drainage and water logged condition will be
accessed.
Length of canal damaged will be accessed.
Land damage index=Command area
damaged/Actual irrigated area
Canal damaged index=Length of canal
damage/Total length of canal
Social & WUA aspect
i. Equity performance ratio

Labour provided for O & M from each farmer
per unit irrigated area will be accessed. (No.
of labor/ha)

WUA

Time of water supplied for farmer's per unit
irrigated area will be accessed (Hr/ha)

WUA

Equity performance ratio=(Hr/ha)/(No. of
labour/Ha)

WUA

ii. Population

Descriptive question answer from the sample
Household or WUA or DDC and VDC profile

DDC profile, VDC profile,
Farmers

iii. Migration of labour

Economically active labor or agricultural
labor migration from the command area will
be accessed from secondary information as
KII

DDC profile, VDC profile,
Farmers, WUA

iv. Avilability of labor

Avalability of active labor within the
command area will be accessed from
secondary information as KII

DDC profile, VDC profile,
Farmers, WUA

v. WUA structure

Structure as participation of women, dalit,
janajati will be collected from KII

WUA

vi. Water user membership
ratio

No. of potential land holding farmers for the
irrigation will be accessed.

WUA

No. of actual farmers, they are taking
membership of WUA paying membership will
be accessed.
Water user membership ratio=Actual
member/Potential member
vii. Actual irrigated area WUA
effort

WUA that are working for the water
allocation, O & M work will be accessed.

WUA

WUA effort=Actual area WUA effort/Total
potential irrigated area
viii. Actual use of irrigation
water (m3/ha/yr)

Irrrigation water use annually per ha will be
calculated using prior information.

WUA

22

ix. Management cost
(NPS/ha/yr)

O & M cost investmetn in terms of salaries
from agency will be accessed.
O & M cost investmetn in terms of salariesby
WUA will be accessed.

x. Output per ha irrigated area
(Rs/ha/Yr)

Sales of agricultural product will be accessed
using KII

WUA

xi. Water distribution

It is the process of water distribution.
Where, how & who are actively participated
for the water distribution.

WUA/Famers

Who makes the decision for the water
distribution.
O&M
i. Current practices

What are the current practices for the O & M
operation from secondary to water cause
using KII

WUA

How, when and makes the decision for O &
M using K11
ii. WUA's participation

How effictively WUA participated for the O &
M operation using KII

WUA

What are the process for WUA's participation
for the O & M operation using KII
iii. Roles & Responsibility

What are the different activities for the O &
M operation.

WUA/Agency

Who are responsible and what are the
responsibilities of each agency for O & M
operation.
iv. Regular/Emergeny
maintenance
Water Delivery
i. Effectiveness

Who are responsible for what types of
maintenance.

WUA/Agency

Water delivered timeliness at head, middle
and tail reach using KII

WUA/Famers

Is water sufficient/scare/abundant in terms
of volume using KII
ii. Weakness

iv.

What are the issues and problems related to
water delivery at head, middle and tail end
using KII.

WUA/Famers

Preparation of Questionnaires/Checklists: The checklists/questionnaires were prepared
consulting with the staffs of Department of Irrigation. The questionnaires are attached herewith
the report in the annex-I.
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v.

Submission of Inception Report: After the contract was made, Inception report on
benchmarking of Block 2 of NIS was prepared and submitted to the Department of Irrigation
before moving to the field.

3.4 FIELD WORK
Transect walk: Transect walk was carried out in the canal length up to sub-secondary canal to observe
the physical conditions of the system, maintenance standards, and canal encroachments. The team has
also acknowledged the functionality and applicability of water distribution structures along the canal.
The present secretary and ex-secretary (also ex-dhalapa) of water users committee was also
accompanied the team during the field visit.
Focus group discussions: Focus group discussions were made at the field to verify the data. At the
beginning, the team had explained the users about the objectives and scope of the benchmarking study.
The major groups discussed were women group, WUA officials, and farmers available at the site.
Information related to sub-system operation and maintenance, reliability of water supply, water
distribution practices, norms and culture of the society to allocate and distribute water were collected
from the discussions. In addition, the role of WUA for maintenance, resource mobilization for
maintenance, rate of irrigation service collection and extent of farmers approach to project office were
covered in focus group discussions.
Key informant interview: Local dhalpas, chairperson of WUC were also consulted as key informants for
obtaining flow data and operational reality of the system. Flow data were not available. Even raw gauge
readings were not available at site.
Secondary data collection
Secondary data and information is equally important for benchmarking exercise. As illustrated in toolkit
manual, systematic record of time series flow data is one of the basic requirements for benchmarking,
which figures out the water service delivery at the point of interest. In addition to flow data, agriculture
production data is also equally important. The main source of secondary data is the SMIS office, District
Agricultural Development Office and so on.
3.5 DATA PROCESSING AND ANALYSIS
After the collection and preparation of primary and secondary data through desk and field work, experts
prepared report for their respective subject of study. All sorts of filled questionnaire were analyzed
through MS-excel and other statistical tools. All the primary data related with socio-economic
information were produced in digital data base.
3.6 PREPARATION OF DRAFT REPORT
After the completion of field visit and data analysis, a draft report on “Benchmarking of Block 2 of
Narayani Irrigation System” was prepared.
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3.7 CONSTRAINTS IN DATA COLLECTION
Due to lack of systematic records of flow, it was difficult to collect real time series data. Several
approximations were carried out to estimate the flow. The main difficulties encountered were at the
lower order canals where flow division structures are not equipped with flow measuring devices. To
estimate the flow at these locations farmers information of percent flow at indicated markings were
noted along with cross section of the canal reach.

25

4

RESULTS AND DISCUSSIONS

The indicators for irrigation benchmarking are the essential parameters set by the consulting team for
study, record, measurement and analysis suitable to the existing Block 2 of NarayaniIrrigation System.
The established indicators are the key elements of the whole benchmarking procedure that reflect the
true picture and scenario of the irrigation systems which provides the key and relevant information on
suitability, reliability and adequacy of the whole irrigation network and its management. The results
obtained with reference to these indicators are discussed below. [Note: The indicators are given in the
chapter Approach and Methodology]
4.1

SYSTEM PERFORMANCE

Delivery of water, to meet user requirement for irrigation and other purposes, is the primary focus of
the project authorities. The water delivery process is strongly influenced by physical, climatic, economic
and other factors and the project authority has limited control over some of these factors. In particular,
the prevailing climatic conditions largely determine both, the available water resources and the crop
water requirements in any season. The main task of the project in-charge is to manage the system so as
to optimize the use of available resources in order to meet agreed user needs in an effective and
efficient manner.
4.1.1

Annual Irrigation Water Supply per Unit Irrigated Area

Annual irrigation water supply per unit irrigated area is total quantity of water supplied for irrigation in
all the seasons of a year divided by the irrigated area in that year.
There is no record to quantify the quantity of water that flows to the block 2 of Narayani Irrigation
system. The zero management cost (from last 4/5 years) and present condition of block 2 of NIS support
the fact that water entering to the canal or consuming from the canal is decreasing trend.In addition, it
is also known that approximately 3/4th of water that comes to MSC-2 go to branch secondary canal 4 of
the system (from discussion). In ideal case, the discharge for MSC-2 is 3.4 m3/s.
4.1.2

Potential Created and Utilized-seasonal

This is the ratio of potential utilized (area irrigated) to created irrigation potential of the project.The
irrigation potential created through large investments should be fully utilized. However the utilization is
governed by the availability of water in the reservoirs.
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4.1.3

Satisfaction of head, middle and tail farmers on water availability

Satisfaction was measured by separate Focus Group Discussion with Head, middle and tail section/reach
farmers within the system. Furthermore, farmers from fore front and the furthest section within each
section in the system were maintained.
Farmers from tail end of all level of
Box 1
canal (MSC, BSC, SSC) are facing
Some facts of Block 2 of Narayani Irrigation system: From
problem with water availability. As
last 5/6 years, the canal was not functioning well due to
most of the canal section (BSC1, BSC2,
zero cleaning and maintenance work. The piled up
BSC3, BSC 5, BSC 6) are not in function,
sediments, dumped waste from households in MSC, BSC
it became a hard task for farmers to
& SSC and almost no tertiary canal indicates the worst
state the satisfaction level. The farmers
situation of system in block 2. The reshaping of canal was
in the canal reach of MSC 2 use pumps
done in FY 063/64. Then after, there was no look back
to irrigate their land. As the most of the
either from related agencies or from WUA itself until this
water in MSC 2 is drawn by BSC 4
time.
(whose most part lies in middle section
of the canal), the satisfaction level
reached up to 30-35% in middle section. Less than 10% of the farmers in the head reachwere getting
water through pump whereas in the tail section of the system water was seen during monsoon only. In
overall, people in this system are not happy with water availability and distribution. During the
monsoon, they get water from rain but in winter, they have to depend on ground water and rain (if
happened).
4.2

AGRICULTURAL PRODUCTIVITY

Nepal is predominantly an agricultural country that provides employment of 2/3rd of the people and
contributes 34.9 percent of GDP (Economic Survey, 2010/11). Until 1980, Nepal used to export surplus
food grains. However, in recent years, due to ever increasing population growth and static in
productivity of major agricultural crops many of the districts are under acute food deficit. Static or
meager increase in production and productivities major crops in Nepal were mainly due to decline soil
fertility, poor access of irrigation, poor or no adoption of improved agricultural technologies (varieties,
breeds and management) along with inappropriate government policies.
Of the all factors of productivity, irrigation plays the vital role and at present of the total cultivated area
of 2642000 ha. 2/3rd of is potentially irrigable, however, only 17 % area has year round irrigation. About
4/5th of the agriculture land is under rain fed conditions. An estimate shows that < 8% of the country's
water potential is used for irrigation (WECS, 2011).
The indicators chosen for benchmarking are:
1) Output per unit irrigated area.
2) Output per unit irrigation water supply.
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4.2.1

Output (Agriculture Production) per unit Irrigated Area

Output per unit irrigated area is the output in rupees of agricultural production from irrigated area
divided by total irrigated area.
As the population grows, the land holding per capita is going to be reduced. Secondly there is limitation
on land to be brought under irrigation. Thus it is important that the output per unit area has to be
increased with efficient water and land management, improved seeds and adoption of latest
technology.
The efforts have to be made to increase output by diversification of cropping pattern, better farm
practices and judging the market needs. However, water is the only output in agriculture on which
service provider has control. Therefore to have an idea about trend of production in the command, this
indicator has been adopted. The yield data of various crops is collected through local farmers in the
field. The market prices are obtained from the local farmers through the interview with them.The
output per unit area in Block 2 of NIS is given in figure-4 below:

Output per unit irrigated area
500000
450000
400000
350000
300000
250000
200000
150000
100000
50000
0
Income (NRs/Ha)

Paddy

Wheat

Lentils

Sugarcane

102200

52558

33000

450000

Figure 4: Output per unit irrigated areain Block 2 of NIS

Figure 4 shows the values of return as per the information (production value and price per unit)
provided from Narayani Irrigation Management Division No. 5, Department of Irrigation.
4.2.2

Cropping Intensity

Cropping intensity is calculated as annual cropped area (sum of area under all crops in a year)/net land
area * 100.
Annual Cropping intensity of block 2 of Narayani Irrigation System is found to be 200%.
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4.2.3

Cropping Pattern

Paddy is planted in most of land (almost100% land of the command area) followed by, wheat in 80 %
land, & others (sugarcane, pulses, oilseeds) in 20 % land. Paddy and wheat are the main crops
(Increasing interest in Sugarcane farming from few years. But it requires sufficient and timely water). An
average yield of the paddy and wheat is 5.118 and 2.389 tons per ha respectively (DOI) while this value
for sugarcane 90 tonsper ha.
The traditional method for land preparation is practiced is mostly replaced by modern mechanization.
About10% farmers depend on traditional method (use of animal) for land preparation. Use of both
fertilizer and manure are practiced. Cropping pattern in the command area is given in table 3 below.
Table 3: Cropping Pattern of Block 2, NIS
Crop Period

Crops

Summer

Paddy
Wheat (60%), Sugarcane (20%), Pulses (10%), Potato &
Winter
Vegetables (10%)
(Source: Field Discussion 2014)

In addition, seasonal vegetablesare practiced in each season for domestic as well as for selling purpose.
4.2.4

Local and Improved Seed varieties

The key informant interview and discussion with the farmers revealed that the farmers are using both
local and improved seed varieties for all crops and vegetables. The varieties of seeds in use in Block 2 of
NIS are given in a table-4 below.
Table 4: Varieties of seeds used in NIS, Block-2
Type

Name of Crop

Local

Rice
Wheat
Maize

Sona Mansuli,
NA
Local variety

Potato

NA

Musuro

Local variety

Improved
NA*
NL Gautam, Bijaya
NA
C1, Rajendra1,
SeneriKapuri, Satha
NA

*NA: Not Available
(Source: Field Discussion 2014)

4.2.5

Use of compost and chemical fertilizers

Use of both compost and chemical fertilizers was observed the block 2 of NIS. In wheat crop farmers are
likely to use compost too. But the use of chemical fertilizers is excessively high in comparison to use of
compost. The excessive use of chemical fertilizers is reducing the productivity of soil. But the farmers
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have no alternatives for it. The uses of various chemical fertilizers in different crops for NIS block 2 are
provided below.
Table 5: Use of fertilizers for different crops
Crops
Rice

Wheat

Fertilizers

Use(Kg/ha)
90

Urea

120

Potash

30

Zinc

7.5

DAP

90

Urea

120

Potash
Wheat

30

Zinc

7.5

DAP

300

Urea

60

Potash

2.53

Zinc
Compost
Musuro

Remarks

DAP

Urea

15
-

Quantity of compost
depends on the available
waste product and animal
waste or byproduct
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(Source: Field Discussion 2014)

4.2.6

Status of use of mechanization

The use of machines (tractor for plowing and land preparation and harvester or combined harvester for
harvesting the grain) is increasing day by day. It won’t be wrong if one say there is complete
transformation to mechanization in case of land preparation and harvesting. Still in some part of block 2
people are using bullocks (about 10%) for land preparation but the charm is decreasing due to higher
cost of operation and more time consuming. The cost for land preparation and harvesting from
machineries is considerably low compared to traditional methods (using bullocks and labors).
The discussion with farmers revealed that it cost twice as much if they hire human force instead of hiring
reaper to harvest their product. For instance, a reaper charges 10 kg of paddy (whose market value is
NRs 200) per katha, while for the same area human force charges NRs 400. It is also a time consuming
process.
Another fact to shift toward mechanization is difficulty finding human forces as many of the youngster
are attracted to abroad job. Most of them went to Malaysia, Dubai, Qatar for better job while some
seasonal migration to India was also observed.
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4.3

FINANCIAL ASPECTS

It is vital for any system to be self-sustainable that at least O & M expenditure is met from its own
revenue.In block 2 of NIS, it is proposed to levy the water charges to all users, including irrigation & nonirrigation use on volumetric basis to encourage efficient use.
The indicators chosen for financial performance are given below.
1) Cost Recovery Ratio.
2) Total O & M Cost per unit area
3) Revenue per unit water supplied.
4) Total O & M Cost per unit Volume of Water Supplied.
5) Mandays for O & M per unit area.
4.3.1

Cost Recovery Ratio

It is the ratio of recovery of water charges to the cost of providing the service. It is imperative to devise
water rates and mechanism for recovery of water charges for irrigation use in such a manner to meet, at
least, annual cost of management, O & M of system and recovery of some portion of capital investment
on the projects in order to make the system self-sustainable. Theoretically the cost recovery ratio should
be at least equal to one.
The Irrigation Service Fee (ISF) was set to be NRs 210 per hectare (ha.) in Narayani Irrigation System. But
due to uninvitedproblems and constraints, there is no record of ISF collection up to 2063 BS. There was
a record of ISF collection of an amount NRs 61,000 for the year from 2064 to 2067. The WUCC was able
to collect NRs 2,78,000 for the year 2068/69.

4.3.2

Total O & M Cost per unit Area

Total O & M cost per unit area is the ratio of total O & M cost incurred for management of the system
and area irrigated during the year. Generally, the O & M cost per unit area should be as minimum as
possible. More the O & M cost, lesser will be the cost recovery ratio.
For the last few years there was no maintenance work happened in NIS block 2. The efficiency of the
system in Block 2 drastically reduced during the time. No water flow in branch secondary canal of the
system from last few years indicates that there was no cleaning and maintenance work taken place. This
has direct impact in calculating the O & M cost per unit area.
4.4
4.4.1

ENVIRONMENT ASPECTS
Land Damage Index

Land damage index is expressed as percentage of land damaged to irrigation potential created.
The lands under irrigation become saline or waterlogged due to excessive use of water resulting in low
productivity. This problem is faced in areas where high water intensive crops are grown year after year
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with unscientific methods of irrigation like flooding. Water logging and salinity occur in soils with poor
drainage capacity.
Farmers have never mentioned about the land damage either by salinization and water logging. As five
out of six branch secondary canal are not getting water from last few years, we are not able to see the
effect of excessive irrigation.
4.5

SOCIAL & WUA ASPECTS

4.5.1 Equity Performance Ratio
The schemes are gravity systems with canals and distribution system. The canal system is divided in to
three section viz. head, middle & tail reach equally with reference to length of canal. Equity
performance means ratio of area irrigated to projected irrigable area in head, middle and tail reach
expressed as percentage. This indicator gives clear picture as to whether the irrigation facility is
provided equitably to head, middle & tail reach farmers or otherwise.
The benefit of irrigation should be given to the beneficiaries in head, middle & tail reach equitably.
Ideally for equity, this ratio should be equal to one for head, middle as well as tail reach. But in block 2
of NIS, the equity performance ratio is seen to be irregular. As only middle section of block 2 is getting
water, assuming the value 1 for this section, the equity performance ratio is shown in figure-5 below.

Equity performance ratio
1.2
1
1

0.8
0.6
0.4
0.2

0.3

0

0
Head

Middle

Tail

Figure 5: Equity Performance Ratio in NIS Block 2

4.5.2 Population with Caste& Ethnic Group
The total population in the VDC’s of Block-2 System is found to be 43680. Among them, 22612 are male
and remaining 21068 are female. The total number of household is 6388 whereas the average
household size is 6.8 (Source: CBS-2011). The data is presented below in both tabular and graphical
forms. (Table-6 and figure-6)
Table 6: Distribution of population within VDC’s of Block-2 of NIS.

32

S.N.

Name of VDC

No. of
HHs

Male
Population

Female
population

Total
population

Avg. HHs
population

1

Masihani

968

3177

2904

6081

6.3

2

Basantapur

1157

4094

3839

7933

6.9

3

Mudali

823

3064

2786

5850

7.1

4

HariharpurBirta

406

1527

1442

2969

7.3

5

BiranchiBarawa

558

1846

1779

3625

6.5

6

Bhedihari

864

2977

2795

5772

6.7

7

Sabaithawa

680

2273

2214

4487

6.6

8

LahawarThakari

523

2129

1909

4038

7.7

9

Parasurampur

409

1525

1400

2925

7.2

6388

22612

21068

43680

6.8

Total
(Source: CBS 2011)

Population Structure in NIS, Block-2
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968

1157
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3177

4094
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1527
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2273

2129
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3839
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1779

2795

2214

1909
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Figure 6: Population distribution within VDC’s of Block-2 of NIS
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4.5.3

Situation of Ingoing and Outgoing Migration from Command Area

The discussion with the farmers revealed that the permanent ingoing and outgoing migration pattern
from command area is very negligible. But there is a trend of moving to abroad (temporary one) in
search of job especially in Dubai, Malaysia, Qatar, Kuwait.

4.5.4

Availability of Labor

The shift from human labour force to mechanization in agriculture is the indication of shortfall of labour
in the market for agriculture purpose. As most of the new generations are educated, the interest of
youth towards agriculture decreases rapidly. There is a trend of going either to city area or abroad in
search of job. This resulted into lesser human forces or labour in the local market. Most of the so called
“male jobs” are replaced by machine (i.e. land preparation).
4.5.5

WUA structure

At present, the block 2 is supervised by Management Division No.5 Office, Birgunj, Parsa. The present
status of WUA in block 2 of NIS is given in table-7 below.
Table 7: Status of WUA
Block
Toli Committee
2
118

Branch Committee
7

WUC (block)
1

No. of HH
3100

NIS block 2 consisted of three tiers of organization. The smallest unit of this is Toli Committee. There are
one hundred and eighteen “Toli Committee” in Block 2. On top of it is a Branch Committee. There are 7
Branch Committee. At the top is the Water users’ coordination committee (WUCC), which is responsible
to look after the whole block. The schematic representation of the entire tier is shown in Fig -7 below.
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Water Users Coordination Committee
President
-1
Vice-president
-1
Secretary
-1
Treasurer
-1
Branch Representative
-7
Women Member
-4
Dalit
-1
Disabled
-1
Indigenous/Janajatis
-1

MSC
Branch Committee
Major Positions- 4
Women Member-1
Member - 2

BSC-1
Branch Committee
Major Positions- 4
Women Member-1
Member - 2

BSC-2
Branch Committee
Major Positions- 4
Women Member-1
Member - 2

BSC-3
Branch Committee
Major Positions- 4
Women Member-1
Member - 2

BSC-4
Branch Committee
Major Positions- 4
Women Member-1
Member - 2

BSC-5
Branch Committee
Major Positions- 4
Women Member-1
Member - 2

BSC-6
Branch Committee
Major Positions- 4
Women Member-1
Member - 2

Toli Committee (28)
Major Positions- 4
Women Member-1
Member - 2

Toli Committee (13)
Major Positions- 4
Women Member-1
Member - 2

Toli Committee (9)
Major Positions- 4
Women Member-1
Member - 2

Toli Committee (17)
Major Positions- 4
Women Member-1
Member - 2

Toli Committee (27)
Major Positions- 4
Women Member-1
Member - 2

Toli Committee (13)
Major Positions- 4
Women Member-1
Member - 2

Toli Committee (11)
Major Positions- 4
Women Member-1
Member - 2

Water Users Coordination Committee
From 118 GA member Toli committee 4 majors is selected
(President, Vice-President, Secretary, Treasurer)
Coordination committee Member -7
(From Branch Committee
From 7 Branch Committee women representatives, 4 is selected
(From Women Members)

Branch Committee
Major Positions i. President
ii. Secretary
iii. Treasurer &
iv. Coordination Committee Member
Women Member: Selection is made from Toli Committee of
respective toil Committee. For instance, Women member for
BSC-4 is selected from 27 women member from 27 Toli
Committee.

Toli Committee (Tertiary canal Water Users Group)
Major Positions i. President
ii. Secretary
iii. General Assembly Member&
iv. Branch Representative-1

Figure 7Organizational Chart of WUCC
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4.5.6

Ethnic Distribution of WUA in NIS Block 2

The Ethnic distribution of water users committee of NIS block 2 is shown in figure-8 below.

Dalit, 5.7

Other, 0.1

Janajati, 0.1

Madhesi, 94.2

Figure 8:Ethnic Distribution in NIS Block 2 Committee

While Figure -9 shows the gender distribution or participation in the 3 tiers WUCC of NIS block 2.

Female, 25.5

Male, 74.5

Figure 9 : Gender Distribution
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4.5.7

Management Cost (Rs/ha/year)

The management cost for the efficient operation of secondary, sub-secondary canals was bear by NIP,
Birgunj. The management of tertiary canals was looked after by the farmers. There was no record of
management cost for all level of canal. Furthermore, cleaning and maintenance work in NIS block 2 was
totally stopped from few years back. One of the officials revealed that there is no such record of finance
distribution for O & M to the blocks in NIS.
4.5.8

Output per ha Irrigated Area (Rs/ha/year)

In Fiscal Year (FY) 2070/071, the data from Narayani Irrigation Management, Division No. 5 shows that
the net benefit for the farmer while growing rice is NRs 65,594 per hectare (after deducting input cost).
In an average, the input for rice is NRs 36,766 per hectare while the total output is NRs 102,360 per
hectare.
4.5.9

Water Distribution within Command Area

With the Chinese Intervention, gate in the offtakes from MSC is removed and continuous flor of water
from offtakes were arranged (when water is available in MSC-2). Parshall flumes were placed as a
measure unit to measure quantity of water in each branch secondary canal. But water distribution
within the command area is seen to be on adhoc basis. No measurement practice is seen in the system.
Similarly, a measuring unit is placed at the entrance of MSC. But from 4/5 years due to no routine
maintenance and continuous silt deposition in the canal bed, these measuring units are not in function.
So, amount of water entering in these branch canals are neither measurable nor quantifiable. It is
revealed that MSC-2 of NIS get water for 3 days in a week. Most of the water (3/4th of the water that
entered into the MSC 2) is drawn by BSC 4 of the system. If remained, the rest of the water go to irrigate
command area of BSC 5. Rest of the branch secondary canal is not in operation from last few years due
to increased bed level by silt deposition.

4.6

ASSESSMENT OF THE OPERATION AND MAINTENANCE OF THE SYSTEMS

4.6.1 Current Practices (Secondary to Tertiary)
The current practice of Operation and Maintenance of the system is outlined below:
Main Secondary Canal (MSC 2) under NIS Block 2
It is observed that no cleaning and routine/ regular O & M of MSC of NIS block 2 is done. It is revealed
from discussion with new committee member that the reshaping of canal was done in 2063/064 BS by
the irrigation division office where 25 % contribution was made by WUA/ farmers (in terms of labour).
Then after, there was no get through in the name of cleaning and regular O & M. There is same story
with the structures in MSC. The rust iron gates, damaged weir structures, waste products (from
households) and fully grown plant filled canal section; collapsed canal in the tail end of MSC indicates
how it is in operation from last few years (see figure 10) . Recently, during walk through survey,
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canalcleaning initiation lead by WUCC and in support (provided excavator with backhoe) from irrigation
division office at Birgunj was observed. It is reported that WUCC used the machine until they use 600
liters of diesel.

Waste product from hhs and fully grown plants in MSC
2 at the tail section.

Already covered canal section by fodders and grasses

Damaged weir structure which control water to BSC-2 of
Block 2
Figure 10: Present situation of MSC-2 canal

Rusted and partially damaged Operating gate of MSC-2

Branch Secondary Canals (BSCs) under Block 2 of NIS
There are 6 branch secondary canals in Block 2. It is observed that no cleaning and O & M of branch
secondary canal of block 2 is done. The maintenance work is carried out during the emergency period
for preventative measures. It is noted that the tail end of all the BSCs’ are not in function from long time.
The missing end section, totally filled end section by silts, fully grown grasses/fodders shows the present
situation of end section of BSCs’. Farmers from all BSCs except BSC 4 and 5 complainedthat they have no
water in their canal from last few years. Similarly, it is also observed that no regular maintenance of
structures in BSCs’ is done.
Sub Secondary Canals (SSCs) under Block 2 of NIS
There are 8 SSCs in Block 2. It is noted that no cleaning and regular O & M of Sub Secondary Canals of
Block 2 is done.
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Tertiary Canals
118 tertiary canals exist only in paper of NIS Block 2. Only the outlets for tertiary canals could be
observed in the canal length (except in few where few meters of tertiary canal survived). The tertiary
canals are converted to a part of land by the owners adjoining to it. If there is water in the inlet to
tertiary canal, irrigation is passed from one field to another. One can observe numerous ground water
pumps in the private land or even near the canal section.
4.6.2

WUA's Participation

As there is no maintenance work happening from last few years, it is hard to describe the participation
of WUA in operation and maintenance. In 2063/64, reshaping of canal was done where 25 % labor
contribution was made by WUCC/ farmers. In the same year (2064), water users committee has raise
NRs 61,000 as ISF.Rest of the support was made by division 5 office in Birgunj.
Recently, canal cleaning work is performed under the command of newly formed WUCC. An excavator
with backhoe was provided by division office while fuel cost was beared by WUCC. About 600 liters of
diesel was used during the silt removal or cleaning work.
4.6.3

Agency's Roles and Responsibility

The roles and responsibility of the agency in the Ramgunj Irrigation System is listed below:
i.
To carry out the Operation and Maintenance of the system.
ii.
To strengthen the WUAs for the efficient operation of the system.
iii.
To make the routine for the distribution of the water with the co-ordination of WUAs to the
canals in the system.
iv.
To provide the financial and technical assistance to the system.
4.6.4

Regular and Emergency Maintenance Practices

From last 4/5 years no regular and Emergency maintenance work was observed. The amount of silt in
the canal length in main secondary, branch secondary and the present situation of gates/offtakes/outlet
in MSC, BSC, SSC indicates there was no maintenance work happened from last few years in the NIS
Block 2.
4.6.5

Practices and status of the water delivery at all level of WUA committee

The Chinese intervention constructed weirs for proportionate water distribution in the system. Water is
distributed in adhoc basis. There is no record/measurement of how much water entered in block 2 and
other branch canals of the system.
The practice of water theft either by cutting the canal parts or putting pipes directly from canal (see
figure 11) or by pumping water directly from the canal section in seen in MSC and BSCs. In the other
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hand, most of the tertiary canal are damaged by farmers themselves and turn them to agricultural land
already. Off-takes for tertiary canal can be seen in the canal MSC, BSCs and SSCs

Figure 11: Pipe used for water theft directly from MSC-2

4.6.6

Effectiveness in Terms of Adequacy and Timeliness

Block 2 of NIS gets 3 days of water in a week. The interview with the ex-dhalapa revealed that in ideal
case rotational scheduling is in practices.Each branch secondary canal gets water in every 15-16 days.
The water is distributed in such a manner that the whole bunch of water from MSC is diverted to one
BSC and irrigated for whole day. No matter what part of command area of the respective BSC is covered;
next turn will come in 15-16 days. This indicates the status of water delivery in terms of adequacy and
timeliness is ineffective. All of the time, the water in the canal is not able to cover even 50% of
command area of the respective branch canal and water is not available on when plants are in dire need
of water. Such situation put pressure on farmers to introduce private water pumps to use ground water
to irrigate their land on time.
But the fact is that, presently, whole bunch of water or less enters into the main secondary canal is
poured into BSC-4. Other branch secondary canals are not in function from few years back. If water
happened to reach in the canal section where off-take of BSC 5 lies, the water can irrigate some
command area of BSC 5 too.
To summarize it in one line, the efficiency and effectiveness of canal is reduced due to heavy siltation
and lack of proper O & M of the canal
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4.7

WEAKNESSES AND USER'S VIEWS ABOUT WATER DELIVERY AT ALL LEVEL.

The weaknesses of the system are outlined below:
Weakness
 High seepage in numerous locations of MSC and BSCs’ created wetlands in adjoining land
during rainy season. Another reason for wetland formation in adjoining land of canal is no
efficient drainage system (from discussion). The discussion also revealed that the present
drainage structures such as syphon or cross drainage are not sufficient to quickly drain
water from the agricultural land resulting to a temporary wetland.
 Lack of regular cleaning, O & M work created big question mark on the functioning of the
canal and defect in some major structures. The raised bed level of the canal also support the
fact about regular cleaning and maintenance resulting to no water flow in 4 out of 6 BSCs.
 No irrigation water at the tail end of all levels of canal (main, branch secondary canal)
caused deterioration of canal bank either by rodents (create pores or holes in canal bed and
banks) or by human (by crossing farm tractors, destroying structures, cutting canal banks,
encroaching drainage waterway which drain seepage water or outflanked water from the
canal).
 Lack of proper maintenance of the drainage system results to erosion at the various
locations situated along the banks of the drain during the rainy season;
 Weak WUA: Weak management results to cheating of water by the farmer/s either by
putting private pipe outlets or by distorting canal bank to take water through Water ways.
 Some spots in the canal banks are defective due to barrier (temporary) made across the
canal by the farmers, animal encroachment, and intentional cutting of banks causing
outflanking of water from the canal bank;
 The system is unable to deliver irrigation water in whole length especially the tail end.
 Irregular and partially collectedIrrigation Service fee: For fiscal year 069/70 WUA succeed to
collect NRs 2,78,000 as a ISF. It was learnt that in 2064 BS, NRs 63000 was collected by
former WUA.So, there is no regular ISF collection trend in this system questioning the
position of water user association, water delivery in the system and the condition of canal
system.
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5

SUMMARY OF FINDINGS

Following are the findings of the benchmarking study of Block 2 of Narayani Irrigation System.
5.1 SYSTEM PERFORMANCE
 Water distribution is very inefficient in block 2 of NIS which undermined the performance of the
system.
 Structures are not functioning properly as the system is loaded with silt along the canal stretch.
The canal bed level of BSCs is higher than the off-take position which feed water to them.
 The water availability in the head, middle and tail is not satisfactory. About 70% of the farmers
in the command area did not get water from canal from last few years.
 Damaged canal section, seepage from numerous location of canal sections drastically reduces
the efficiency of canal
5.2

AGRICULTURAL PRODUCTIVITY
 Even with the use of improved varieties of seeds and chemical fertilizers, farmers are not happy
with the production. According to them, timely water is important to increase the production
which is not the situation of block 2 of NIS.
 The input cost is rising every year but the output from the land remained the same. This
indicates the average benefit from agriculture is decreasing.
 Shift in agricultural practices from traditional to mechanization. 90% of farmers use machines
for land preparation and harvesting (due to less labour availability). Additionally, they are
economical than the traditional practices.
 Adequate and timely irrigation is must to increase the benefit from the agriculture. Additionally,
change in traditional agriculture pattern is must. Need to encourage farmer to grow cash crop to
generate more benefit/profit.
 Farmers are less aware about proper way of agriculture. They are following the traditional way
of agriculture. This has direct link in the degradation of agricultural land/soil, farm production.
Farmers need frequent and sufficient trainingrelated to agriculture system, timely provisionor
accessibility of seeds, fertilizers and other necessary inputs/ resourcesforchange in agriculture
practices and production.

5.3

FINANCIAL AND ENVIRONMENTAL ASPECTS
 The system is not self-sustainable. For self sustaining of the system farmers need to pay for the
services they get. But it is not happening. Farmers are not paying Irrigation Service Fee(ISF) even
it is clearly stated the amount they need to pay for the service they get in their constitution.
 ISF should be reviewed as the presently set fee is very nominal and was set long time back.
Farmers (who are getting water) are not willing to pay this nominal fee too.
 WUAs are financially very dependent. In present context, WUA are not in the position to do
regular maintenance of the system.
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 The problem of water-logging due to seepage of water from canal is not noticed (this is not the
situation from last few years). Some part of the command area is waterlogged during monsoon
due insufficient drainage capacity of siphon and cross drainage structure.
 Heavy siltation is a big issue as it is the main factor of rising bed level of canal networks.
5.4

SOCIAL AND WUA ASPECTS
 Even with inequitable water distribution in the system, there is no problem in water acquisition;
there is no such noticeable conflict, no dispute for getting water. It is reported that there is
situation when there was only a discussion about water distribution.
 It is hard to find human labour in the area.Increasing trend of going out in search of job among
the youth. This has direct impact on availability of labour force in the command area
 Newly formed WUA structure is active. They have good coordination and cooperation with
office staff and within the committee.
 Clarity in roles and responsibility is must for proper operation and management of the system.
 Awareness level among the people is a big question mark.

5.5

OTHERS
 A strong database system is necessary to manage the information of O & M, flow, discharge,
contributions, support etc so that such information is easily available to all.
 The designed flow should be assured to assure sufficient water to irrigate the whole command
area
 Need some river training work to protect canal and command area of block 2 from Sikta River.
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6

RECOMMENDATIONS
i.

ii.

iii.

iv.

v.

Strong documentation is necessary for the system to run properly. Lack of information has
direct impact on future planning of the system. So, proper database must be maintained
regarding the operation and maintenance, water distribution, contribution in the system, ISF
collection etc.
Equitable distribution of water in tail, middle and head is inevitable for the sustainability of the
irrigation system. Inequitable water distribution has direct link with introducing conflict in
getting and consuming water from the system, reduces average productivity of the command
area, low cost recovery. The conflict can result to destruction of canal components i.e.
structures, canal stretch (it was observed in this system).
Low cost recovery recommends for increasing awareness of importance of maintenance of
irrigation system and its relation to cost recovery. More emphasis with legal, institutional and
policy frameworks should be given to water charging systems. For efficient performance of
irrigation system, it is necessary that the system should be self-sustainable. The water rates for
irrigation and non-irrigation should be such that annual water charges accrued should meet the
yearly O & M expenditure fully.
Sufficient drainage is necessary to safely dispose excess water either from the canal or from the
rain during monsoon. The existing drainage network in NIS block 2 is not sufficient (from
discussion) and the major question is the existence of drainage system now. It is already turned
to part of agricultural land. In depth study is necessary to properly calculate the drainage
network within block 2.
An immediate need of river training work in two river system which delineate block 2 of NIS
from two sides was sought to ensure safety of the irrigation system and its components. These
two rivers are cutting land mass from block 2 (discussion and field visit) reducing agriculture
land.
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