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b {, Introduction:

PR PR

i.i Thé%”tfﬂiniﬁg'éas organized in Nepal for the Bhutanese
of ficials of Agriculture Department of Ministry of Adriculture ,
Roval Government of Bhutan. This training program took place

between 20-28 February, 1989.

1.2 During-the time of TIMI personnel’s visit to Bhutan in June
1988 to establish official relation of IIMI with the Department of
Agriculture, it was decided that 8 Bhutauese will be given
training in the field of Rapid Appraisal Methods and Beneficiary
organization as one of the TIMI-Bhutan programs.

1.3 llence, this training program was jointly organized by Water
and Fnergy commission Secretariat (WECS) of His Majesty’s
Covernment of  Nepal, International Irrigation Management Institute
(TIMI) and for the officials of Royal Government of Bhutan.

2. Program content.

2.1 The program was divided into three activities.

2.1.1 The first part of the program contains -
lecture,discussiong,slide show and video film on

irrigation.

2.1.2 Irrigation issues of Nepal and Bhutan were
discussed.

2.1.3 Rapid Appraisal Methods, its rationale, checklist
and report writing were discussed in a participatory

mode .

2.1.4 Experiences of Water User Association formation,
farmer-to farmer exchange program to train the farmers in
organizational activities were discussed.

2.2 The second part of the Program was field observation.

2.2.1 Pithuwa Irrigation System in Chitawan District and
Tall Kulo, Thulo kulo in Chherlung and Raj Kulo of Argali
in Palpa district were observed,

2.2.2 The farmer officials of the irrigation systems gave
the briefing on history , physical conditions, management
and organization, resource mobilization, operation and
maintenance of the system.

2.2.3 Following the discussions, walk through was
conducted in order to get the feel of the physical



condition of the systems.

2.2.4 The participants were then divided into groups
depending on the size of the system to collect
information though record book, interview with the
officials and farmers.

2.3 Report writing of the systems observed.

2.3.1 Participants were divided into groups to prepare
the report in the field itself on the basis of the
information collected. Before writing the report, oral
presentations were given and discussion among the
participants took place either to add further
information from other participants or the clarification
of the issues.

2.4 The third part of the program was field report preparation.
Seven written reports were prepared.Each participant of the program
wag assigned to present the finding of the observation of the

systems.,

I Details of the program is given in Amnex. 1.

| Name list of the participants,

Details about the participants were not received until they arrived
Kathmandu. Communication between Bhutan and Kathmandu seems difficult.
The last telex from Bhutan says that eight participants were to arrive
Kathmandu  via Calcutta by I.C. 247 on 18 February 1989,

4.1. Participants and their designations.

1,.N.Sharma., Section Officer
Lhapchu Sert.ion Officer
Tempa Gyeltshen Section Officer
Uyvgen Duclipa Section Officer
Rinchen Dorji Section Officer
Chhophel Dorji Section Officer
Taghi Dorji Gup

A 1. T Mr LU NG Sharma,Mr. Lhapchu, Mr. Sonam Chogvel,Mr. Rinchen
Dorji and Mr. Chophey Dorji are from Irrigation Division of
Agriculture Department. They are currently worling in the
irrigation support cell which was recently established in the
Irrigation Division with the objective of providing support service
to strengthen the beneficiary organization to take O&M



responsibilitly of the systems.These {ive participants from the
Headquarters have Diploma in Civil Engineering and work there as
Section officers.

Mr. Tempo Gyeltshen,Mr. Uygen Duckpa and Mr. Tashi Dorji
come: from the district called Tashigang.Mr. Greltshen
holds Diploma in Civil Engineering,Mr. Duckpa is
Agriculture Supervisor and Mr.Dorji is Gup.( Gup is
village headman elected by the people but the salary is
paid by the government. He has responsibility to look
after the irrigation systems as well.) The Royal
Government of Bhutan is introducing new program in the
district so people working in the district were sent for
the program.

4.2, Jiban Bajracharya has been assigned on behalf of WECS to
participate in the program and to assist in the training
program.His assistance is highly appreciated. )

5.Housing of the Participants.

The participants stayed in Gautam Hotel,King's Way, Kathmandu.

5.1.The venue of the training program was the meeting hall of Gautam
Hotel .

6.Material Distribution.

6.1.Following training materials were distributed to them on arrival
along with the folder and schedule.

6.1. 1. Training Program Schedule { Annex 1.)

6.1.2.Prachanda Pradhan. 1988. Increasing Agriculture
Production in Nepal: Role of Low cost Irrigation
Development through Farmer Participation, IIMI. {
Kathmandu) ( Annex 2.}

6.1.3. Prachanda Pradhan.1988. Irrigation development in
Bhutan, 1IMI { Kathmandu} ( Annex.3.)}

6.1.4. Robert Yoder and S.B. Upadhaya, 1987.
Reconnaissance/ Inventory study of Irrigation systems in
the Indrawati Basin of Nepal in Irrigation management in
Nepal, TIMY ( Kathmandu } ( Annex.4.)
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6.1.5. Prachanda Pradhan et.al.1987. Guidelines for Rapid
Appraisal of Trrigation Systems Experience from Nepal in
Trvigation Management in Nepal, TIMI. (Annex.5.}

6.1.6. Prachanda Pradhan, 1989. Institutional Development of water
uaers Associations. (Annex.6)

6.1.7. N.C., Pradhan, Robert Yoder, 1983. Improving Irrigation
Syatem Management: Knowledge Transfer through Farmer to Farmer
Training.Examples from Nepal ITMI. (Annex.7.)

6.1.8. Description on Pithuwva Irrigation Project.

j 6.1.9. Fduward Martin and Robert Yoder,1986. Institutions for
f Trrigation Management in Farmer Managed Systems: Examples from the
hills of Nepal, TIMI (Annex.9.}

. Orientation.

7.1. The participants were met by Prachanda Pradhan in Gautam Hotel.
They wvere informed about the program and what theyv can expect from the
program. They were asked to read the background materials on 19 February
1989.

7.2. They were also informed about the field visit and the gears that
they need to buy.

8. Inauguration of the Program.

8.1. The training program started with the inaugural note by Dr.C.K.
Sharma, Acting Executive Secretary of Water and Energv Commission.(WECS)

8.2. br. Robert Yoder, Head, Field Operations, Nepal informed to the
participants the role and activities of 1IMI in Nepal.

#.3. Dr. Prachanda Pradhan described the objectives of the program and
program detaijls.



9. Beginning of the Training Program.

g.1. Dr. Robert Yoder and Dr. Prachanda Pradhan toolt the responsibility
of initiating discussions according to the training schedule.

g.2. Altogether there were seven discussion sessions besides the video

progra.

10.Field observation:

10.1. After completion of discussion on methodologies both for Rapid
Appraisal and Water Users Associations, five days field trip to obhserve
4 irrigation systems were organized.

10.2. The irrigation system of Pithuwa represents the irrigation system
of tarai.

10.3. Three hill irrigation systems were observed in Palpa district.

11. Report Preparation.
I1.1. Participants had discussion on the systems observed.

11.?. They were divided into groups to write sections of report and
again in the group to write group report.

11.3. Those reports prepared by the group were processed in the computer
and print out was given immediately for correction if they want to do.

11-?. At the end of the day, they prepared 7 reports on the basis of
their observation in the field and notes taken during their vigit. (Their

reports are attached in this report as Annex.10.)
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i!z. Report Presentation.

12.1. On 28 February, the participants assigned among themselves the
responsibility to present the report. The last session was assigned for
the presentation of the reports. The participants have shown their
understanding of the system and confidence on the report during the time
of their report presentation.

12.2. The last session indicates the effectiveness of the program and
the participants acquired sense of achievement.

13. Departure of the Participants.

The participants departed from Kathmandu for Bhutan via Calecutta on

1 March 1989.Connecting flight from Calcutta to Paro could not be
arranged so the participants took responsibility to arrange travel by
themselves onwvard from Calcutta.
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Introduction

hutan has irrigated agriculture in the terrace fields around valley for many
‘ears. These systems were being managed by the farmers themselves. With the
rocess of modernization of agriculture in Bhutan, irrigation development
coupied important place in the agriculture development. The First Five Year
Tan of Bhutan had the target of providing assistance to irrigation systems
anaged by the farmers. In 1969, Irrigation Division was established under
the Department of Agriculture. Irrigation started to get specialized
ttention for rehabilitation and improvement. By 1980’s several donor
agencies provided assistance for the improvement of irrigation schemes. The
donors include ADB, UNCDF, WB, IFAD, EEC etc.

Change in the Approach of Irrigation Development

Previous to 1961, there was no assistance to irrigation systems. Since 1961
gto 1988, lot of resources were put in to improve and develop the irrigation
syvstems. This has to some extent, rendered the farmers to be dependent on
the government resources for routine maintenance and operation of the system
as well.

Royal Government. of Bhutan has recognized that the farmers through the Water
Users Association have to take the responsibility to maintain and operate the
system. Draft legislation is being prepared and discussed.

Need of Orientation in the Changing Context

The irrigation employees, farmers and agriculture extension people need to be
exposed the process and procedures of functioning of water users association.
High level government officials and policy makers are interested to see the
water users associations be properly formed and make them functional for
better irrigation management.

Proposal for Observation Tour and Training Programme in Nepal

Both Bhulan and Nepal have many similarity in topography and irrigation
developments. The observation of some of the irrigation systems run by the
farmers themselves would give exposure to the participants on the role and
function of the Water Users Association or irrigation organization. Hence,
ENepal is selected to be the observation and Training Site.

F

Objectives of the Observation cum Training Programme
&

;7%0 Objectives shall be;
:
| (A) 1o be exposed to the irrigation personnel on the Rapid Appraisal
;
1

dw
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Methodology

{b} Lo make them capable of collecting information at short period of
time

{c} to make them prepare the report on site

{d) to expose the farmers on the organization and function of the
irrigation organization. This will be farmers to farmers training

progranme .

(e} to wake the agriculture extension people aware on the water
management. under different water gituation like water scarcity
system, water abundance system etc and show the relationship
between the crop choice and water availability.

Composition of members in the Group

A group consisting 6 - 8 people is preferred. The group should consist of
irrigation personnel, farmers {real farmers) and agriculture extension

persormel .,

Duration of the Programme

The program shall be of 12 day including field trips, and travel time between

Bhutan and Nepal.

Systems to be observed

The systems to be observed shall be of small hill irrigation systems with the
exception of one 800 ha system at the foothill in the valley.

Output of the Programme

1)

Trrigation personnel will be acquainted to apply Rapid Appraisal
Methodology. The acquaintance will help to undertake Rapid Appraisals
in Bhutan to understand the variations in the irrigation systems.

The farmers will be exposed to what they can and how they can do in
managing the irrigation systems. Seeing is believing. The horizontal
commmication from farmer to farmer will be effective one. These
farmers will be resource in future in organizing WUA in Bhutan.

The agriculture extension personnel will be exposed on the decision
process by the farmers in crop selection. The crop selection process
and interaction of WUA in water management will be demonstrated from the

field.



programe_Coordination

The progranme in Nepal will be coordinated by TIMI/Nepal in consultation with
water and Energy Commigsion of His Majesty’s Government, Nepal .

In Bhutan, ?he programme will be coordinated by Dasho Tshering por.ji,
quperintending Fngineer, Department of Agriculture.

.t
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20 February, 1989

(9 Fagun, 2045)

Time 10.00 - 11,00

Program Schedule

- Introduction of the program

i

Tnauguration by Dr. C.K. Sharma, Executive Secretary, WECS.
Details of the program

- Administralive details/announcements.

Time 11.00 - 12.30

Janch 12.30 - 1.30

1.30 - 3.00

3.00 - 3.30

3.30 - 5.30

21 February, 1989

(10 Fagum, 2045)

10.00 - 11.00

11.00 - 12,00

12.00 - 1,00
1.00 - 2.00
2.00 -~ 4.00
4.00 - 5.30

2 February, 1989

(11 Falgun)
7.00 AM,

11.00 AM.

12.00 - 1.00

Irrigation Development in Nepal - Issues.

- Irrigation Development in Bhutan - Issues.
(Slides)

Tea break

- Inventory preparation.

- Rapid Appraisal methods/
Rationale procedures

- Check list on Rapid Appraisal
- Lunch
- Report writing

- Water users Association:
Experiences of IMP in Nepal.

- Video Film - Hill Irrigation Systems in
Nepal.

- Travel to Chitwan
- Pithuwa Irrigation System

- Briefing on Pithuwa Irrigation system.
-~ Lunch at Chitwan Hotel
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6.00 - 8.00 M.

8.00 PM.

23 February, 1989
(12 Fagun, 2045}
7.00 AM,

8.00 AM

12.00 - 1.00

1.00 - 5.00

5.00 - 7.00

24 February, 1989
(13 Fagun, 2045)
7.00 AM.
8.00 AM.
12.00 - 1.00
2.00

25 February, 1989
(14 Fagun, 2045)

8.00 AM.

12.00 - 1.00

Briefing on Pithuwa by the Members of
Management Committee of Pithuwa Irrigation
System.

wWalk through of the system in the main
eanal and distributries.

Discussion on Pithuwa System preparation
for Rapid Appraisal/Group formation for

information collection.

Dinner at Chitwan Hotel.

Brealkfast

information collection in Pithuwa by the
participants.

Lunch

Report writing on Pithuwa Irrigation
svstem.

Tour to Institute of Agriculture and
Animal Sciences, and Narayanghat Bazar.

Brealifast
Travel to Chherlung
Ianch at Sri Nagar Hotel

Trek to Chherlung

Introduction of Tallo Kulo committee
members, walk through and information
collection.

Lunch at Thulo Kulo.




1.00 - 4.00
4.00 - 6.00

26 February, 1989

Meeting with members, walk through,

information collection
wWalk to Jorti

(15 Fagun, 2045)

8.00 AM - Raj Kulo, Argeli
11.00 AM - Lamch at Jorti
12.00 Noon - Travel to Kathmandu via RButwal

27 February, 1989

(16 Fagun,2045) - Report writing/preparation for
presentation

28 February 1989
((17 Fagun, 2015}
7.00 - 10 AM - Presentation
10.00 - 12.00 ™ - Houge Keeping

- After Lunch free day

1 March, 1989 - Departure
{19 Falgun, 2045)
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INTRODUCTION

rrigation is one of the important inputs for increasing agricultural
productivity in Nepal. This paper attempts to analyze the role of irrigation
in ngriculture from the perspective of 1) the national targets set in the
aoctor astrategy, 2) cost recovery and financing considerations, and 3)
improved performance of the svstems through farmer participation and
wanngemont of operation and maintenance {(0&M).

There ave at least three actors in the irrigation sector: the national
policy-making agencies, irrigation agencies, and the users. Each of these
nctors plnees different priorities on the objectives of the sector.

The policy-making agencies have invested public resources in irrigation
gigtems wilh the aim of achieving increased and stable production at the
mtionnl level at a reasonable O&M cost. The irrigation agencies place
priovity on minimizing ageney costs and assuring the economic security,
stahility, and power of the agency. The users value adequate and reliable
unter delivery to enable them to achieve increased production which will
inerease the bonefits to the household and decrease household costs {Uphoff

1988:5-6) .

The objectives of irrigation development in Nepal from the planning
commission pergpective are: 1) to achieve increased agricultural production
throngh investment in the irrignation sector; 2) to recover the cost of the
investment and have &M costs borne by the users; and 3) to promote the
antive participation of the farmers in the management of the systems.

In 1985 His Majesty’s Government. of Nepal (HMGN) adopted the policy to
fulfill the nation’s basic needs by the end of this century. One of the
offects of this policy has been to further increase the role of irrigation
for nchieving higher agricultnral productivity. Consequently, the National
Planning Commission has been investigating the nation’s resource base to
detormine what. further investments are necessary in order to fulfill this
objective, A note of caution is required here: the development of the water
resources of a nation is a long-term policy and program requiring that
rareful consideration be given to implications that extend bevond the end of
this century. There are apinions that investment in rehabilitation and small
irrigation systems wilh short gestation periods will bring positive results.
lmprovements in the management of the present systems have also been shown to
increase the efficiency of the svstem and, thus, to increase agricultural
productivity.  Recently, most of the Joans in the irrigation sector have
revolved around this concept..  However, the large scale and long gestation
reriod required for water development, projects beyvond the vear 2000 must not
be ignored.  fLong-term and short-term goals need to be spelled out so that

»
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one te not sacrificed for tha sake of the other.

OVERVIEW OF IRRIGATION DEVELOPMENT IN NEPAL

Water is one of the primarv resources of Nepal. The people have been
utilizing the water resources in agriculture through the construction of
irvigations evstems for many centuries and irrigation development remained in
the domain of the people for many years. This tradition gave birth to the
rarmer-managed irrigation systoms (FMIS) scattered all over the country. The
contribution of FMIS Lo the national economy is quite substantial. These
qvstems produce about 50 percent of all rice grown in the country,

Government. did not. take an important. role in irrigation development
until recentiy. The first publie sector irrigation system, "Chandra Nahar,’
vna conalructed in 1923, Befare this period, there were a few "Raj Kulos"
having slnte patronage. 1o the 17th century King Ram Saha issued an edit
that irrigation and its management were the responsibility of the community
aned conTliets relating to irrigation were to be resolved by the community.
Honee, there is a strong tradition of irrigaltion development and management
by the local communi ty.

v

Tn Nepal's First Five-Year Plan (1956-681) the existence of FMIS was not
oven rocognized,  The existence ol farmer-managed irrigation systems in the
Hepalose ceconomy was noted only in 1981 (WECS 1981:36-43). Government now
realizes that farmer managed-irrigation systems are very important resources
for the ngricultural development of Nepal.

Nepal s irrigation systems can broadly be categorized into two types
baged upon where the responsibility for management lies: agency-managed
svateoms and farmoer-managed systems.  In FMIS, the farmers take the
responsibility for water acquisition, water allocation and distribution, and
the overall management of the svstem on a continuous basis. Any external
assistance to farmer-managed systems is occasional as specific needs arise.
In ageneyv-managed systems government personnel are responsible for the
manngement, of the svelem with varving levels of farmer participation. Wwhile
the farmers may be responsbile for aspects of 08M, (as in jointly-managed
systems}, government assistance and presence is ongoing. Approximately
A50,000 hectares (ha} are under agency management and 608,000 ha are managed
Ly the farmers. The Agricultural Development Bank of Nepal (ADB/N) has
developed about. 106,000 ha. '  Although there has not been agreement on the
extent, oof the avea wnder farmer-managed irrigation, it can safely be
concluded that a greater area is under farmer management. It is estimated
that approvimately 1,700 FMIS exist in the Tarai and over 15,000 of these
syvstems are functioning in the hills of Nepal.

The total cultivated aren in Nepnl is estimated to be 3.1 million ha.

', The Water and Energy Commission Secretariat (WECS) Water Resource
Inventory of Tarai District reports the existence of 458,000 ha of FMIS in
the Tarai. Tt is estimated that in the hills of Nepal there are more than
150,000 ba of FMIS. ADB/N has thus far developed 106,000 ha employing

different forms of irrigation technology (Gorkhapatra. 29 September 1988:1).
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The irrigable area is 1.9 million ha. Out of this area, 1.6 million ha are
in the Tarai and 0.3 million ha in the hills. If we combine the farmer-
managed systems and agency-managed systems, the total area under irrigation
comes to 1,058,000 ha, which indicates that about 33 percent of Nepal’s
cultivable land is under irrigation. Thirty-three percent of this total area
is presently under agency management and 66 percent is farmer managed.

It is estimated that 350,000 ha, or only one-third of the irrigated area in
the country has perennial irrigation. Others have facilities lasting only

one season.
AGRICULTURAL PRODUCTIVITY TARGETS

with the adoption of the policy for the fulfillment of bagsic needs by
the year 2000, two important interrelated targets were set: wheat production
will be increased from 1.25 metric tons (mt)/ha to 2.5 mt/ha and paddy from
2 mt/ha to 3.5 mt/ha. The total production per year is targeted for 6 mt/ha
which is almost double the amount of the present production level. However,
production trends during the late sixties and seventies are not very
encouraging. Not until the mid-eighties has there been some improvement in
paddy production (see Table 1, Average yield of major crops during 1960s,

1970s, and 1980s).

Table 1. Average yield of major crops in metric tons per hectare (mt/ha)
during the 1960s~1980s.

Crops 1961/62-1970/71 1971/72-1980/81 1986/87
(mt/ha} {mt/ha) {mt/ha)

Rice 192 1.88 2.08
Wheat 1.20 1.14 1.24
Maize 1.89 1.69 1.33

Source: Department of Food and Agricultural Marketing Services 1988.

Looking at productivity by district, 69 districts produce about two
metric tons of paddy per ha. (See Table 2, Ranking of districts by paddy
production.) Only six districts have higher production; Kathmandu,
Bhaktapur, and Lalitpur top the list, producing between 4-5 mt/ha. There are
reasons for this: the Kathmandu valley has access to more agricultural
inputs and markets, extensive irrigation facilities, and productive soil.

The higher productivity of the Kathmandu valley highlights the fact that
irrigation alone is not sufficient to increase productivity but irrigation is
a contributing factor, provided other conditions are also available.

Table 2. Ranking of districts by paddy production in 1987/88.

No. of Range of Districts with ‘ Area
Districts mt/ha high paddy yields (ha)

~4-



48 Less than 2 mt/ha - -

21 2-2.50 mt/ha - _
1 2.50-3 mt/ha Parsa 46,320
2 3-4 mt/ha Chitwan, Bara 28,500 + 56,980
3 4-5 mt/ha Kathmandu, Bhaktapur,

Lalitpur 10460 + 5190 + 4590
2 No paddy (Manang & Mustang) -
preduction
TOTAL —> - 152041 ha

10.68 percent

Source: Department of Food and Marketing Services 1988.

Increases in the area brought under cultivation was the primary
way in which productivity was increased.

Another important target in the effort to achieve the fulfillment
of basic needs is to bring an additional 853,835 ha under irrigation. The
World Bank estimates that to maintain the present rate of food consumption,
Nepal needs to bring an additional 35,000 ha under irrigation each year just
to keep up with population growth. The target of providing irrigation
facilities to an additional 853,835 ha by the end of this century means an
additional 65,679 ha must be brought under irrigation each year. (See the
graph showing the trend of achievement in irrigation.)

The major agency in irrigation development is the Department of
Irrigation (DOI). Performance during the past 30 years indicates that the
DOI has developed irrigation facilities for up to an additional 10,000 ha
each year. According to DOI reports, the Department brought an average of
18,000 new ha per year under irrigation between the years 1975-87. (See the
bar chart of annual achievement of irrigation in Nepal.) To meet the target
objective of irrigating 65,679 additional hectares each year will require
that the irrigation agencies receive substantial support and appropriate
policies and mechanisms to mobilize the people’s participation and resources
must be implemented.

Table 2a. Area, production, and yield of principal food grains.

—5—

(%3



g o s e o

Year Area " Production ' Yield

Food Grain
(ha) (mt) mt/ha
Rice 1984/85 1,376,860 1,709,430 1.97
1987/88 1,465,640 2,981,780 2.03
Maize 1984/85 578,720 819, 150 1.42
1987/88 673,810 901,500 1.34
Wheat 1984/85 443,960 519,960 1.16
1987/88 596,640 744,090 1.25
Millet 1984/85 134,370 124,430 0.93
1987/88 164,770 150, 130 0.91

Source: Department of Food and Agriculture Marketing Services 1988, and
HMGN, Ministry of Finance 1985.

The Sectoral Lending Strategy paper prepared by the Department of
Irrigation cites the goal of developing irrigation facilities for 463,985
more hectares through sectoral lending by the end of the century (DOI 1988).
Out of this, 99,000 ha of existing FMIS will have improvements. The ADB/N is
assigned the responsibility of developing 226,950 ha through shallow tube
wells and community irrigation schemes. The remaining 162,900 ha will be
developed through implementation of large irrigation schemes.

Region 7th Five-Year 8th Five-Year 9th Five-Year Total

Plan Plan Plan

(1985 - 1990) (1991 - 1995) (1995 ~ 2000)

(ha) (ha) (ha)
Eastern 28,935 54,000 27,000 109,935
Central 20,940 34,400 32,000 87,340
Western 24,065 50,100 37,000 111,165
Mid-Western 11,700 35,000 25,100 71,800
Far Western 22,245 36,000 25,500 83,745




TOTAL 107,885 209,500 V 146,600 463,985

Source: Department of Irrigation 1988.

With the recent reorganization of the irrigation-related agencies, major
responsibility for irrigation development activities is given to the
Department of Irrigation. The ADB/N engages in promoting irrigation
facilities in the private sector through loans. About 25 percent of the
irrigation sector’s total target for the next 12 years will be undertaken by

the ADB/N.

b4

POTENTIAL FOR IRRIGATION DEVELOPMENT IN NEPAL

Surface and underground water are available for irrigation development
in Nepal.

Surface irrigation. Surface irrigation has been the practice in Nepal.
Both agency and FMIS are surface irrigation systems. Appendix 5 gives
details of the productivity of irrigation systems in Nepal.

In the sectoral program, the rehabilitation of farmer-managed
irrigation systems is also identified as a potential area for investment
that may provide a quick return. However, several questions need to be
answered before embarking on a large-scale rehabilitation scheme for FMIS.
Some of the questions are: 1) What should be the objectives? 2) How can
rehabilitation be best achieved? 3) Who can do it best? 4) How would the
farmers be involved? 5) What factors inhibit farmer participation? Some of
these guestions will be reexamined in the later section on institutional
development.

Ground water utilization for irrigation. There have been several
studies on the potential for ground water development for irrigation in the
tarai regions in Nepal.

Both shallow tube wells (STW) and deep tube wells (DTW) are installed in
tarai regions. By 1986, the ADB/N and other agencies had installed over
14,000 STW units in the Tarai and about 17,000 ha receive irrigation water
from DIW in the Tarai. The total potential of ground water for irrigation
has yet to be fully explored.

The ADB/N is planning to install 74,000 units of STW in the Tarai by the
year 2000. The Ground Water Development Board is also exploring the
¥Ossibility of expanding DTW and conjunctive use of ground water (World Bank

987:8-32).

The same study suggests that the per hectare cost for developing STW is
between Rs 4,000-6,000 (US$ 200-300) and the per hectare cost of DIW is
approximately Rs 21,000 (US$ 1,050) at 1986 prices.

The potential for increased ground water irrigation needs further
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exploration because it provides services quicker, promotes the participation
of the beneficiaries both in cost sharing and management, and has tremendous
potential for improving cropping intensity, agricultural productivity, and
expansion of irrigated area.

Current HMGN policy gives priority in irrigation development to low-cost
projects of short gestation period that do not create a heavy recurrent cost
burden. In this context, World Bank reports indicate that the most
attractive option is offered by STW development by the private sector with
support from an institutional credit system. In this program, small farmer
ownership of the facilities has to be encouraged. However, deep tube well
systems would be jointly managed by the agency and beneficiaries. A higher
subsidy level may be required to encourage investment by the small farmer
groups. Compared with capital investments in all public sector irrigation
development which are wholly subsidized, these subsidies would be very small
on a unit area bagsis (World Bank 1987:44-45).

0OST RECOVERY ISSUE

Cost recovery is an important issue in financing irrigation systems.
Most of the irrigation systems are financed through loans to be paid over a
period of time. There are two types of cost recovery: direct and indirect.
Direct cost recovery collects the charges or tax directly from the
beneficiaries. Costs may be indirectly recovered through a land development
tax or increases in land revenues. In Nepal, cost recovery has been
considered only during the time of loan negotiation when donor agencies
express their concern for recovering the costs of the investment. The
financing of irrigation development in Nepal has been basically from external
resources through loans as compared to grants. (See Table 4, Foreign aid in
the irrigation sector in Nepal.) Since dependency on external resources is
very high, Nepal must develop a policy which will enable it to recover the
costs of expenditures in the irrigation sector so that the loans can be

repaid.

Table 4. Foreign aid in the irrigation sector in Nepal (reported in Rs in
millionsa).

Fisecal Grant Loan Total Amount Grant Loan

Year Percentage Percentage
1975716 1.3 22.7 24.0 5.4 % 94.6 %
1976/77 7.5 28.7 36.2 20.7 % 79.3 %
1977/78 16.9 29.3 46.2 36.6 % 63.4 %
1978/79 46.9 75.0 121.9 38.5 % 61.5 %
1979/80 54.3 78.17 133.0 40.8 % 59.2 %
1980/81 41.9 106.8 148.7 28.2 % 71.8 %
1981/82 54.2 146.5 200.7 27.0 % 73.0 %
1982/83 133.7 134.2 267.9 49,9 % 50.1 %
1983/84 87.9 249.6 337.5 26.04% 73.96%



-~

1984/85 154.8 294.4 149.2 34.5 % 65.5 %

1985/86 103.3 473.9 577.2 17.89% 82.11%
1986/87 59.7 455.0 514.7 11.6 % 84.4 %
TOTAL 762.4 2094.8 2857.2 26.68 % 73.31 %

Source: HMGN, Ministry of Finance. 1987/88:62-63.

Water fees are fixed but the collection rate ig very low. In some
cnses, the collection cost is higher than the actual fees collected (Pradhan
1985:71-77). Even the 08M of the completed systems are subsidized by the
government. It has been proposed that at least the O&M contribution be
collected from the beneficiaries. This requires institutional rearrangements
to transfer O&M responsibilities to the farmers.

The cost recovery issue is concerned with the cost of development of the
system., The cost requirement per hectare for irrigation development varies,
depending upon the agencies involved and the type of irrigation system
developed. The Department of Irrigation in the Sectoral lLending Strategy
paper suggests a cost of Rs 50,000 per hectare for medium and minor
irrigation development and Rs 5,000/ha for the rehabilitation of farmer-
managed irrigation systems.

In the irrigation sectoral program, ADB/Manila took responsibility for
irrigation development in the central and eastern regions of Nepal where it
estimated a cost/ha of Rs 30,000 for the Tarai and Rs 60,000 for hill
gystems.

The experiences of the ADB/N and Farm Irrigation and Water Utilization
Division (FIWUD) in gravity irrigation systems indicate that with the
farmers’ participation, irrigation systems have been developed at a per
hectare cost of around Rs 5,000/ha to Rs 15,000/ha (US$ 250-750 at the 1986

exchange rate).

The cost aspect becomes an important issue when one talks about the
enormous acreage to be developed in 13 years. Will the very high cost/ha
encourage the farmers in genersl to participate in irrigation development?
Will the government alone be able to pay the cost of expensive irrigation
development? Examples from other countries have indicated that giving the
farmers loans for the design and construction of irrigation facilities has
tremendously reduced the cost/ha of irrigation construction.

The cost recovery issue raises a number of questions needing resolution:
What kind of development is expected? How much infrastructure is necessary
per hectare? How can the investment on high-cost structures be balanced with

the reliability of water in the system?

Table 5 reports the funding requirements designated in the Sector Loan
Plan according to scheme. The Sector Lending Strategy paper defines small-
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goale projects as irrigation systems of 50 ha or less in the hills and 500 ha
or less in the Tarai. Medium-size projects include systems of 50-510 ha in
_the hills and 500-6,000 ha in the Tarai. Projects covering hill systems over
510 ha and Tarai systems larger than 6,000 ha are defined aa large-scale

(Department of Irrigation. 1988.)

Table 5. Funding requirements under the Sector Loan Plan, according to
acheme (reported in Rs in millions?).

Scheme Seventh Plan Cost Eighth Plan Cost Ninth Plan Cost
{1985-1990) (1990-1995) {1995-2000)
New Area to New Area to New Area to
Irrigate (ha) Irrigate (ha) Irrigate (ha)
Minor and 71,175 3558.75 1,23,500 6,175 84,600 4,230
Medium {Rs 50,000 (Rs 50,000 (Re 50,000
Irrigation per ha) per ha) per ha)
Schemes
Improve- 24,000 120.00 50,000 250 25,000 125
ment of {Rs 50,000 (Rs 50,000 {Rs 5,000
FMIS per ha) per ha) per ha)
Ground
Water
{I) STws 10,000 90.00 26,000 234 27,000 243
{Rs 9,000 (Rs 9,000 (Rs 9,000 -
per ha) per ha) per ha)
(II) DTWs 2,710 67.75 10,000 250 10,000 250
{Res 25,000 {Rs 25,000 {(Rs 25,000
per ha) per ha) per ha)
TOTAL 107,885 3,836.50 209,500 6,909 146,600 4,848

2US$ 1.00 = Rs 24.00 in 1988.
Source: NDOI 1988.

In order to increase production through irrigation, FMIS must be
considered as a valuable resource upon which the nation can capitalize. Many
FMIS could increase their production if provided with appropriate assistance
for structural or managerial improvements. However, farmer-managed
irrigation systems have a tradition of mobilizing resources from within their
communities. The resource mobilization methods of these systems need to be
better understood before undertaking a rehabilitation assistance program. An
appropriate assistance strategy that provides external support as needed but
encourages the farmers to continue to manage their systems should be
formulated. (For a description of resource mobilization in FMIS gee
Appendix 2.)
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CHOICE OF *PROJECTS

The emphasis on small- and medium-scale irrigation systems focuses on
jmmediate return and results on investment. Water resource development needs
to be considered from a long-term perspective. The choice of projects should
no longer be supply driven by funding from donor agencies. The Sector Loan
Strategy clearly states that the selection of irrigation schemes for
aagigtance must be determined on a demand driven basis, in accordance with
the needs of the country and the beneficisaries.

Effort needs to be made to mobilize internal resources and gradually
" build up the schemes which will serve posterity after 20-30 years. If we
 ecannot embark on this line, Nepal will be only the water courgse for big
rivers, but Nepal will not have right to use them. The nation needs to
harness its water resources using its own resources. This requires a new
gtrategy for resource mobilization from within the country and outside the

country.

Looking at resources allocated between the development budget and the
regular budget in the irrigation sector, 99 percent of the budget is
allocated under development. Table 6 provides the figures for expenditures
in irrigation allocated through each of these budgets.

Table 6. General and development expenditures in irrigation in Nepal.

Fiscal Year General Expenditure Development Expenditure
{Millions of Rupees?) (Millions of Rupees)
1974/75 1.8 74.0
1975/76 1.7 98.1
1976/77 2.2 127.4 ~
1977/78 4.3 142.1
1978/79 3.9 226.3
1979/80 2.4 232.1
1980/81 3.2 288.2
1981/82 3.6 359.6
1982/83 4.7 487.4
1983/84 5.1 545.3
1984/85 5.8 652.2
1985/86 6.2 846.7
1986/87 6.9 846.8
Total 51.8 4926.8
Percent 1% 99%

*US$ 1.00 = Rs 24.00 in 1988.
Source: HMGN, Ministry of Finance 1988:56-58.

-11-



Ninety-nine percent of the government’s expenditures in the irrigation
. gector in the country comes from the development budget. In any plan period,
. 60-70 percent of the development budget comes from donor funds, hence,
jrrigation development and its regular maintenance is heavily dependent on
external resources. There is a world trend of decreasing investment in the
jrrigation sector and Nepal will not be excepted from the effects of this
trend. Thig will have an adverse effect on the whole program of basic need
fulfillment if Nepal is not careful. Furthermore, few resources have been
available for operation and maintenance of systems as compared to funds
available for the creation of new infrastructures. These issues raise the
questions of not only how to mobilize external resources, but also how to
mobilize internal resources to keep the system productive after

construction.

As much as possible, loan money should be used to bring presently
unirrigated areas under irrigation. Unless we enter into the development of
new areas, we will be investing money in areas where irrigation systems
already exist. FPor example, the East Rapti Irrigation Project has several
components including the installation of irrigation facilities for about
9,500 ha (ADB 1987). The command area of this project happens to be in the
area where there are already a substantial amount of IMIS,? therefore, the
net new irrigated area to be developed might be very nominal. The people in
this area might benefit from improved rural roads or river training but not
from bringing a large, previously unirrigated area under irrigation.

What could be an alternative investment area? What policy shifts
regarding investment are required, keeping in mind the objective to fulfill
basic needs? One argument against investment in rehabilitation is that this
provides greater opportunity for increased production to the section of the
population that is comparatively better off already. Irrigation facility
means access to higher productivity with improved seed and fertilizer. The
Raguwa/Nuwakot rural development program impact indicates that the World
Bank-funded Rasuwa/Nuwakot Project helped the farmers of the river valleys
more where they have access to irrigation., Equity considerations need to be
congsidered. Why not go to new areas? Technology appropriate to providing
irrigation facilities to new areas and to less privileged people needs to be
developed. Along with the fulfillment of basic needs, extension of the means
of production to the less privileged should also be considered in the
selection of projects.

UNIFORM POLICY IN SMALL-SCALE IRRIGATION DEVELOPMENT

Two agencies are directly involved in small-scale irrigation
development: the ADB/N proposes to promote irrigation development through
private initiatives, and the Department of Irrigation provides grants for
irrigation development. ADB/N makes financing available to the individual or

Z.About 55 farmer-managed irrigation systems with high productivity and
water users organizations functioning were identified within this command
area. See Khatri-Chhetri, T.B. et al, 1987.
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jndividuals through loans.
revie g -
sl Keeping in view the overall strategy for irrigation development, a
uniform policy enforced by both the Department of Irrigation and ADB/N would

be useful. The uniform policy should provide for the following:

1) Beneficiary participation should be made compulsory in the
jdentification, design, development and maintenance of a system.

2) The grant/loan ratio needs to be uniform irrespective of the
implementing agency.

3) TIrrigation development activities should be undertsken through a
wnter users’ group in which all beneficiaries hold membership.

B ]

4) A minimum size command area or the number of beneficiaries
qualifying for assistance needs to be specified with the objective of
providing benefits to a larger group of people.

§5) The willingness of the beneficiaries to contribute labor/cash should
be considered.

6) A ceiling for grant/loan assistance must be fixed based on either
the total amount or per hectare cost.

7) The responsibility of the district or the regional office must be
spelled out regarding the amount of resources that can be spent for
particular projects.

INSTITUTIONAL: REARRANGEMENT FOR IRRIGATION DEVELOPMENT IN NEPAL

At present one of the issues in irrigation development is how to bring
technical and institutional development together. For the last 30 years
irrigation agencies have focused on the technical questions of construction
of systems. Limited attention was given to strengthening and developing
institutional and management capacity through water users asgociations and
the participation of the farmers in irrigation management. Institutional
development aims at improvement of the systems through farmer participation.
One of the major thrusts of the 1988 Sectoral Loan Strategy is to promote the
participation of the farmers during the identification, construction, and O&M
of the system.

The institutional development question hinges on the legalization of
water users associations (WUA), farmers sharing responsibility for O&M of the
system, establishment of a water fee collection mechanism, and for some -
systems, joint management or transfer of management responsibilities from the
agency to the farmers. This implies that a new relationship must be
established between the agency and the water users. Government must assume a .
supportive role and convince the beneficiaries that by sharing the
responsibility for O&M they are assured of a more reliable water supply
because they have more control over their system.

Water user associations do not have legal status. They cannot enter
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into any meaningful interaction with the agency. There has been a recent
realization that in order to promote the participation of the farmers, legal
gtatus must be given to the water users associations.

.- pesides legal recognition for water users asgociations, there is a need
to organize and train the farmers to make the association functional. The
formation of functional water users associations requires the dedication of
agency time and energy. Not only is there a need to educate the irrigators
to achieve a viable irrigation organization, but agency technical support
staff have to accept the WUA as resources for better management of systems.

A national policy to promote the participation of the farmers in the
design, construction, and O&M of the system needs to be established. Policy-

level officials must be committed to such a policy.

REORGANIZATION OF IRRIGATION AGENCIES

The Department of Irrigation has been reorganized with the provision of
| five Deputy Director Generals to look after specific division activities.
. These are: 1) Small Irrigation and Water Utilization Division, 2) Large and
" Medium Irrigation Division, 3) Ground Water Division, 4) Planning and
Management Division, and 5) River Training and Environmental Division.

The irrigation development respongibilities of FIWUD {Agriculture

~ Department) and the irrigation activity responsibilities of the Panchayat and
Local Development Ministry is amalgamated in the Department of Irrigation.

ADB/N is given greater responsibility for irrigation development.

Previously, ADB/N activities were confined only to small farmer development

projects (SFDP). With the reorganization of the irrigation agencies, ADB/N

can undertake activities throughout the districts and it does not have to

confine its activities only to SFDP.

The Regional Directorates, five in number, are strengthened to provide
technical assistance and supervision to the District Offices.

District Irrigation Offices (DIO) were established in 70 districts.
Wherever the Regional Directorate is located, it functions as the District
Irrigation office as well. The DIO has the responsibility of carrying out
the principles of the Decentralization Act. It is responsible for
undertaking feasibility studies, construction and implementation of
district-level projects once they have received approval, river training, and
organizing the beneficiary groups to manage the irrigation systems after
completion.

The District Irrigation Office also provides assistance for repair,
Fehabilitation, and improvement of farmer-managed irrigation systems. In
doing so, local resources will be mobilized and the participation of the
beneficiaries will be promoted (Gorkhapatra 11 May 1988).

The irrigation sector is going through a rapid transformation from a
construction to a management orientation. However, the transition will take
8ome time and a 140 percent increase in the 1988/89 budget has again forced
the Department to give priorities to construction activities because
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evaluation of the Department and its personnel is based on the amount of
project expenditures made. Construction of infrastructure usually costs
more, therefore compelling the Department to give more emphasis to this
aspect with the result that management development and other lower cost
alternatives receive little attention. Nevertheless, if the irrigation
sector is going to achieve its target growth and then sustain the O&M of the
expanded irrigated area, policy directives and resources must be directed to
encourage the participation of the beneficiaries and a management perspective

for the DOIL.

There are several unconventional types of projects in the DOI. They are
the Irrigation Master Plan and Irrigation Management Project. Both these
projects aim at strengthening the capacity of DOI to respond to the new
challenges mandated by the new government policy.

The Irrigation Management Project (IMP) is based on the premise that
better management of already-developed systems will produce faster benefits
than will the development of new, larger schemes. This suggests that
improved management of already-developed medium and small systems will help
develop irrigated agriculture in Nepal.

"To maximize gain in overall agricultural production, top priority
should be given to improving operation and maintensnce in irrigation systems
which are government operated. This means working both with irrigation
department managers and with groups of farmers who manage water at the
tertiary levels of the government systems” (Svendsen, et al. 1984:vi).

Under an agreement between HMGN and the USA, the Irrigation Management
Project came into existence. It created two important elements for better
management of the irrigation systems: the System Management Division (SMD)
and the Irrigation Management Center. The System Management Division's
mandate is to devise and monitor improved O&M methods. For the first time, a
division has been created under the DOI that is responsible for issues
related to irrigation system management. The Irrigation Manasgement Center
has the mandate to train irrigation personnel and undertake applied studies
in order to improve the quality of training and provide input in decision-
making.

Sirsia-Dudhaura at Parwanipur was selected as the pilot site for the
application of the irrigation management system. A water users association
and water user groups were formed among the beneficiaries and farmers were
regularly consulted in structural improvement activities. Both physical ard
non-physical improvements took place in the system. Many useful lessons
‘have been learned from this exercise at the Sirsia and Dudhaura systems.

The Sirsia-Dudhaura farmers organized themselves to clean about 32 km
of field channels within the command area. After many years of neglect, the
increased volume of water available from the clean canal helped to decrease
water-related conflicts, improve the reliability of water, and allow a
greater ares of wheat to be irrigated than in the previous year. Better
communications were also established between the farmers and agency
personnel .

This project suggests that non-physical aspects such as organizing the
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‘farmers in an association and including them in the management of their
gystem are Very important. The project sent association organizers (AOs} to
the field to promote the formation of WUAs. The AOs work as facilitators,
"catalysts, and links between the agency and the farmers. After formation of
a WUA, the association organizers are moved out of the system. The Sirsia-
pudhaura system is going through the process of being jointly managed.

Tn addition to this joint-management exercise, IMP is experimenting with
the turnover of the system at Hadetar from agency management to management

by the beneficiaries.

There are systems of 100-200 ha which are being managed by the agency
that can be handed over to the farmers for management. The farmers have
proven on many occasions that they are capable of managing even larger FMIS.
In order to activate this program, legal provisions and procedures need to be
established to identify the candidate systems and work out the process of

handing over the system.

The DOI has to work in two fronts at present in order to achieve the
objective of fulfilling basic needs. It is true that only addition of new
hectarage under irrigation is not going to increase agricultural
productivity. Programs need to be worked out to improve the management of
the existing systems as well. Examples from many countries have proven that
non-physical improvements in irrigation systems have contributed to increased
sgricultural production. This raises the question of how the DOI can
establish a responsive management system in the already-developed area.
Farmer participation must be instituted in order to achieve better
management, cost sharing, and resource mobilization. The approach of the DOI
must balance construction activity and non-physical improvements.

RESEARCH EFFORTS

There has been little research on physical, hydrological, or social
science aspects of irrigation systems in Nepal. Interaction between national
research ingtitutes and the irrigation agency needs to be established and a
strong relationship encouraged so that research findings can be transferred
and applied. Research activities of the Institute of Engineering (IOE),
Ingtitute of Agriculture and Animal Sciences (IAAS), Centre for Economic
Development and Administration (CEDA)}, and Agriculture Projects Services
Centre (APROSC) should be coordinated with the needs of the irrigation sector
of Nepal. At present there is no dialogue between these research agencies

and implementing agencies.

The International Irrigation Management Institute (IIMI) is undertaking
research activities in collaboration with the Water and Energy Commission
Secretariat (WECS). One of their research activities is to identify
appropriate procedures for assisting farmer-managed irrigation systems in the
country. This action research has relevance in the Nepal context because
over 60 percent of the irrigation systems are farmer managed and many could
benefit from some government assistance. An inappropriate assistance
procedure might make them dependent on the government, hence, care must be
tak?n to learn how these systems might be best assisted without hindering
their capacity, organization, and work procedures. HMGN must encourage the
research institutes to participate in important research activities relating
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to irrigation.

PROMOTING FARMER PARTICIPATION IN AGENCY-MANAGED IRRIGATION SYSTEMS IN NEPAL

At the policy level, there has been frequent reiteration that farmer
pnrticipation is to be encouraged in the management of irrigation systems.
Directives issued by His Majesty the King Birendra also emphasize
beneficiary participation in irrigation system management. However, there
are many intrinsic factors that inhibit the promotion of the farmers’

participation.

The number of farmer-managed systems in Nepal that have informally
organized water users groups runs in the thousands. There is a long
tradition of these informal groups performing the important functions for
jrrigation on their own. Government has to be careful to safeguard the
potential and resources of the people and provide the legal support that will
make it possible for them to continue to function, perhaps more effectively.
Tn order to promote WUA and farmer participation in management, the following
econcerns should be carefully considered and action taken to promote a
positive environment that will capitalize on the farmers as a resource:

1) Institutional and technical development must relate to each other.
Engineers have to help develop the institutional strength of the farmers.
This requires reorientation of engineers to accept the farmers’ organization
as a resource for better management of the irrigation system. Lessons
learned from Sirsia-Dudhaura and the WECS/Ford project in Sindhupalchok
provide methods for encouraging farmer input during survey, design,
construction, and monitoring of progress.

2) 'The present accounting procedure and contract provisions enforced
wvhenever government aids a project discourage the active and organized
participation of the farmers. The farmers are allowed to work as individuals
but not ags an organized group during irrigation construction activities. If
the farmers are encouraged to organize for structural improvement activities
they would learn valuable lessons which would help prepare them to manage the

responsibility of O&M. The deployment of association organizers to organize

the farmers into water users associatioins is not sufficient for achievement
of effective participation of the farmers in system management. Changes in
accounting and contracting procedures also need to be made, and an innovative
approach is necessary.

3) There is no legal recognition of the WUAs so they are not allowed
to participate actively. This is the case both in FMIS and agency-managed
systens.

4) Dialogues are initiated between the agency and organized groups of
farmers but there is no way to implement or enforce any agreements reached
between them.

5) Frequent employment of outside contractors for the essential
Structural improvements weakens the farmers’ interest in participation.
Outside contracting does not provide them opportunity to learn management
skills as a group of farmers or as association members. Hence, essential
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gtructural improvement should be part of the process for promoting
participatian.

RECOMMENDATIONS

Two sets of recommendations regarding agency-managed systems and
farmer-managed systems are given below. They are the recommendations
prepared by IIMI staff and presented at the Irrigation Sector Coordination
Meeting of February 1988. They are valid recommendations worth considering
for long-term planning for irrigation development in Nepal. (Only the
outline of the recommendations is presented here.)

RECOMMENDATIONS FOR ORGANIZATION AND MANAGEMENT OF GOVERNMENT SYSTEMS

Options for Agency-Managed Systems

1. Increase the level of farmer participation in joint management of
large systems, and insure that agency staff and farmers each have
specifically defined O&M tasks.

2. Turn over ownership and management of small systems to farmer
organizations.,

3., Shift from an administrative to a management mode in large systems.
Recommendations for O&M in Jointly-Managed Systems

4. Routine maintenance should be considered a part of operation and
separate from emergency or catastrophe maintenance.

5. A mobile team and a centrally-funded budget should be established
to respond to catastrophes.

6. Farmers should be given the major respongibility for O&M.

7. Effective farmer organizations need to be formed including
federation of field channel groups at the sub-system and system levels.

8. Define water allocation and monitor the water distribution system as
a management tool as well as a basis for mobilizing resocurces from farmers.

Recommendations for Resource Mobilization in Jointly-Managed Systems
9. The cost of 0&M should be borne by the beneficiaries.

10. Al}l irrigation service fees paid by farmers should be locally
retained for use in the system in which they are collected.

11. Farmers should have the option of paying fees in cash or kind.
12.  All accounts and transactions should be open for inspection by

farmers and agency staff.
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REQ}QENDATIONS FOR FARMER-MANAGED TRRIGATION SYSTEMS

gince irrigation systems congtructed, operated, and maintained by
farmers account for the major portion of irrigated agriculture in Nepal, and
conservative estimates indicate that production from FMIS is feeding over 30
percent of Nepal’s population, the farmer-mansged irrigation sector deserves
due consideration. The contribution of FMIS to the basic needs of the
country is already high but it can be increased further if carefully
conceived and implemented government assistance would be provided to
atrengthen the infrastructure and farmers’ management. In both the hills and
Tarai farmers are facing increasing difficulty in operating their systems due
to deforestation and government policies protecting forests. Furthermore, as
the nation seeks to bring increasing areas of new lands under irrigation,
government. resources will be insufficient to cover operation and maintenance
costa. To compensate, the DOI needs to integrate the participation of the
farmers at appropriate levels in the management of irrigation systems.
Investment in strengthening FMIS to increase their productivity can be
achieved at a cost lower than that of agency management. The following are
recomendations concerning farmer-managed irrigation systems. (Refer to
Appendix 1 for a detailed description of FMIS. Appendix 3 provides the
rationale for each of the recommendations outlined below.)

Recommendations to Give Appropriate Recognition to FMIS

1. Provide legislation that establishes the legal identity and rights
of the beneficiary groups operating irrigation systems.

2. Identify existing FMIS in the area of each new agency project and
incorporate their physical and organizational structure into the system with
minimum disruption.

Recommendations for Providing Assistance to FMIS

3. Establish uniform assistance policies for each geographical region
of the country.

4. Systematically identify all FMIS in the country on a watershed
basis by making an inventory that establishes a database giving pertinent
details about each system.

5. Establish criteria for selecting systems for assistance.

6. Enable beneficiaries to improve the effectiveness of operation and
maintenance activities in their system and to fully participate in any
physical improvements that are made by providing assistance in strengthening
their organizational and management capacity.

7. Beneficiaries should be encouraged to take responsibility in
?Ssisting with selection of the design and in implementation of physical
lmprovements that are to be made to their system.

8. The design process for improvements to FMIS should be simple and
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% -field based.
r Recommendatzons for Administrative Reorientation

R

9. Assistance to FMIS should be in the form of loans (subsldlzed to
the extent necessary) instead of grants.

10. A division should be established in the Department of Irrigation
responsible for assistance to MMIS.

11. All levels of DOI staff dealing with FMIS need orientation and
training to be able to implement a participatory approach to assisting these

gystems.
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APPENDIX 1

NATURE AND CHARACTERISTICS
OF FARMER-MANAGED IRRIGATION SYSTEMS IN NEPAL

The limited functions of the government and the tradition of non-
intervention in irrigation water management at the community level for
hundreds of years led to the development of farmer-managed irrigation systems
in Nepal. Over 60 percent of irrigated agriculture in Nepal is covered by
farmer-managed irrigation systems. By and large, these systems are
autonomous, self-governing entities.

The role and functions of farmer-managed irrigation organizations
differ according to the type of system: hill irrigation systems, river
valley irrigation systems, and tarai systems. The physical characteristics
influence the intensity of a particular task to be performed by the
irrigation organization.

Size of FMIS. Farmer-managed irrigation systems are not restricted to
small units. Systems as small ag 10 ha to as large as 15,000 ha have been
identified in the country.

Irrigation tasks performed by FMIS. By and large, irrigation
organizations perform water acquisition, water allocation and distribution,
resource mobilization, system maintenance, and conflict resolution tasks.,
These are interrelated irrigation tasks. However, the level of
organizational sophistication differs in accordance with the type of task to
be performed by the organization.

Organizing forces. The force to keep the organization functioning does
not necessarily depend on the performance of all tasks. The organization
might be forced to come into existence and continue its existence only for
the performance of one or two tasks. For some systems, water distribution
alone might be the cementing factor for organization and in others, it might
be only resource mobilization, while yet in other systems, the preservation
and safeguarding of water rights at the source might be the compelling force. -
However, irrigation tasks might be performed through contractual arrangements
employing other people. Hence, the cementing factor for organization in each
system differs.

An irrigation organization comes into existence to perform certain
tasks for making the system work. However, the organization may also
degenerate and disorganize or change its role when change takes place in the
resource endowment within the environment of the system. In one system,
seepage water from another irrigation system built in the upper reach
supplemented water to the main canal; this extra resource--water in the
system--made resource mobilization of labor or cash unnecessary.

Previously, the irrigators’ organization had to organize for water
acquisition and when this was no longer a major task the organization
gradually degenerated.

In another system, access to a road and movement of the young people in
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“ch of opportunities elsewhere prompted distribution of water and
’tenance tasks to be carried out through contractual arrangements, Cash
'gfibutions instead of labor contributions were required to obtain the
aoﬁtrﬁctual services. This has changed the whole complex task of labor
mobilization for maintenance.

?ﬁf Irrigation systems in Nepal are geared for paddy cultivation and
management of irrigation is intense for this season. Most of the committees
are active from July to August. After paddy harvest, many of the irrigation
organizations become inactive. During the winter season the farmers act
1ndividually or in small groups to divert water to their fields as needed
with little involvement of the system’s irrigation organization.

Flexibility to respond to changes and needs. The intensity of the task
that an irrigation orgenization has to perform is sensitive to the
environment. Change in one environmental factor, whether physical or socio-
economic, influences how that task is performed by the organization. Farmer-
managed organizations are flexible, tailoring their methods for water
acquisition, labor mobilization, and water allocation ard distribution to the

needs of the farmers.

Farmer irrigation organizations can be the result of deliberate
government efforts to establish such organizations, There are also examples
where farmer irrigation organizations came into existence because of
government neglect of the system: In Pithuwa water used to be delivered by
government employees. Since the government was in charge of the water
resource the individual farmers believed there was no harm in extracting more
resources from the government. Thig situation created anarchy in the system.
Some enlightened farmers thought of organizing themselves to achieve an
equitable distribution of water. As the farmers organized they came to
regard the irrigation resource as community property. This transformation in
the concept of property helped to form the farmers’ irrigation organization
in Pithuwa. Government did not play any role in this process.

Characteristics of Farmer-Managed Irrigators' Organizations

Annual meeting. Decisions regarding irrigation water management are
made by the irrigators as a whole at their annual meeting. At the annual
meeting the farmers decide on the plan and program for different irrigation
tasks, review the performance of the previous year, audit and settle
accounts, and elect officeholders. The decision is made in the general body.

Management committee. The irrigation management committee carries out
the decisions of the general body of irrigators. The performance of the
officeholders is reviewed each year. Officeholders are accountable to the
farmers as a whole.

) The number of members in the committee is determined by the size,
Intensity of the water distribution tasks, and the amount of labor to be
mobilized., Where water distribution or labor mobilization is not a problem,
systems may even be managed by one person assigned by the community.
However, in a small system with only a 17 ha command area (Tallo Kulo), a
ten-member committee manages the system. Here the intensity of task
performance in water acquisition, distribution, labor mobilization, and
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APPENDIX 2

‘;;;”RESOURCE MOBILIZATION IN FARMER-MANAGED IRRIGATION SYSTEMS IN NEPAL

Resource mobilization, the degree of organization required for operation and
maintenance of a system, and water allocation and distribution are
interrelated aspects of the operation and management of farmer-managed
irrigation systems. A better understanding of resource mobilization in FMIS
can help develop an appropriate strategy for assisting these systems and
exampleg of the practices in these systems can also help government to
develop policies for resource mobilization in the irrigation sector as a
whole.

The types and kinds of resource mobilization are categorized on the
basis of case studies of 21 farmer-managed irrigation systems in Nepal.

Information gathered from the 21 systems indicate that resource mobilization .

can broadly be grouped into internal and external resource mobilization.
Resources mobilized from within the system itself are categorized as internal
resources. These may encompass local labor, cash, materials, natural
resources, animal power, and enterprises operated by the system. External
resource mobilization is the use of resources from outside the community for
rehabilitation or operation of the systems. These may include cash,
materials, and technical expertise.

Types of Internal Resource Mobilization

Labor mobilization. The primary resource that almost all farmer-
managed systems must mobilize is labor for operation and maintenance. The
basis for labor mobilization is different among the systems of Nepal. The
size of landholding within the irrigated area, number of households in the
irrigation commmnity, or water share may be the basis upon which labor
mobilization is assessed. 1In some systems committee officeholders are
exempted from labor contributions as compensation for performing their
official duties. Labor contributions are not voluntary; the right to use
irrigation water is obtained by contributing labor for O&M of the system. If
the user fails to contribute the labor assigned to him, he is fined or
deprived of irrigation water.

Cash mobilization. In lieu of labor, some gystems collect money to hire
laborers from outside of the system. This cash mobilization is assessed on
the basis of crop yield from the irrigated land or in proportion to size of
the area irrigated. Some systems collect cash for the construction of
physical infrastructure, to pay fees to the forest department for the right
to cut forest products used for river diversion work, or to pay salaries to
their irrigation officials. Cash is also accumulated from the fines imposed
upon the members of the irrigation system who had not fulfilled their
irrigation obligations.

Mobilization of forest products. FMIS usually have temporary structures
made out of stones, boulders, tree branches, logs, and bamboo. These
materials are used for river training, diversion dams, and intake and check
dams for raising the water level. These materials are heavily relied upon in
large-scale farmer managed irrigation systems in the Tarai.
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" ,Mobilization of bullock carts. In some places, forest and rivers for
l1lecting forest products, stones, and boulders are located at gome distance
om the temporary dam site. Hence, bullock carts are also necessary for
ransporting these materials. The FMIS at Tedhi Gurgi, Kulariya and Jamara,
“‘and Babal mobilize bullock carts for transportation of materials.

Irrigation enterprises. The Chherlung Thulo Kulo system is an example
of a FMIS establishing a system-owned water mill. This hill system requires
frequent maintenance during monsoon. Profits generated from the operation of

the mill are applied toward the operation and maintenance costs of the
irrigation system so that the labor contributions of the beneficiaries can be

reduced.

Similarly, one of the irrigation systems of Majuwa has permitted a
private party to use irrigation water for running a water mill. 1In
exchange, the mill owner is required to maintain the canal from the intake up
to the mill site, reducing the labor contributions required from the other
water users. Similarly, two traditional water mill (ghatta) owners in the
Kodku irrigation system helped to maintain a portion of the canal. With the
introduction of electric-powered mills, the ghattas went out of business and
the irrigators have since taken over the responsibility for maintenance of

the system.

Sale of water. When the volume of water available is in excess of the
system’s needs, the exceas water can be sold and the funds used for
improvement or maintenance of the system. This has been done in Chherlung.
The Argali Raj Kulo has also sold water to raise funds for improvement of the

local school.

Water share transaction also occurs among individual shareholders. The
additional beneficiaries must also contribute to labor for system O&M,
thereby increasing the system’s labor resource.

Mobilization of local expertise. The knowledge of local leaders and
elders gained from years of experience with system operation and maintenance
is a valuable resource existing within many systems. For example, the
expertise of tunnel makers has been utilized in some hill irrigation systems.
Also, farmers in one irrigation system may have useful knowledge about O&M
practices in another system and they have helped to disseminate and transfer
knowledge from one system to another.

Types of External Resource Mobilization

Cash mobilization. Funds received from either the national, district,
or village panchayat government, from voluntary organizations, or from
International agencies come under external resource mobilization. These
funds have been used for the improvement of an irrigation svstem and
sometimes for regular maintenance costs.

The Chherlung system in Palpa District received a cash grant from the
DlStr]Ct Panchayat for the improvement of the system. The Satamohane
irrigation organization near Pokhara has lobbied the Kaski District Panchayat

for money for regular system maintenance.
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@ Development Research and Communication Group, a voluntary organization,
i ven money to the Gharaphant irrigation system for tunnel repair. Bread
'the World and the German Voluntary Organization are other examples of

[OH

Quptary organizations providing funds to FMIS.

+ In the government-funded FIWUD program the agency provides 70 percent of
e cash needed for irrigation rehabilitation or construction and the farmers
must provide the rest of the resources, usually contributed as 5 percent cash
and 25 percent labor.

v’
Material mobiljzation. Materials such as gabion wire, cement, pipes, or
food for work have been provided by government and various international

agencies for system improvements.

Technical expertise. Government engineers, surveyors, and association
organizers are some of the external technical resources utilized by FMIS.
This resource is usually provided by the technical agencies of the
government. Farmer-to-farmer training programs and farmer consultancies have
also been recent programs providing opportunities for farmers from one
irrigation system to learn about improved irrigation practices from farmers
in other systems. There have also been examples of individuals in the
irrigation field providing their personal expertise to an irrigation
cormunity. Dr. Robert Yoder has provided assistance to the Chherlung
commmity regarding the operation of a water mill.

Technical people may also supervise work performed by the local people.

Machinery mobilization. Bull dozers or excavators may be brought into
the system at the time of desilting or canal repair. This occurs in Pithuwa
for regular desilting of the canal after each flood and in Chhattis Mauja for
desilting during annual canal maintenance. A bulldozer provided through the
Tikapur Development Board was brought in to desilt the East Kailali
irrigation system in 1987.

Credit mobilization. FMIS have received different types of credit from
agencies outside their community for irrigation development. The ADB/N
provides credit for shallow tube well system development. The ADB/Small
Farmers Development Program and the ADB/CARE Nepal Program have provided
credit to irrigators. Under the ADB/CARE program, CARE provides a grant to
cover 50 percent of the costs and the farmers must provide the rest. This
might be in the form of labor contributions plus credit from the bank. The
ADB/N provides loans to farmers for irrigation development.

POLICY IMPLICATIONS

The political strength of an irrigation organization and its capacity
to mobilize external resources are closely related and need to be considered
in the government’s total political and economic policy. Is the government
Prepared to tske over all of the farmer-managed systems or will it provide
assistance as and when it will be necessary? 1In the absence of a policy for
assistance, non-irrigators are being incorporated inte irrigation
organizations in order to pressure the govermment for more resources.
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A strategy of government assistance needs to be formulated which will
ke into account the irrigation systems' existing capacity and ability to
obilize resources. In many cases, the strength of the existing irrigation
‘orgrnization is closely tied to the nature and extent of the resources that
the system must mobilize. Therefore, in the plan to strengthen water users
organizations, resource mobilization must be considered, and any plan for
government intervention must take this relationship into account.

i
1

The resource mobilization perspective can be used as a tool for
understanding how FMIS function and at the same time it can identify areas in
need of assistance.
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APPENDIX 3

THE IMPORTANCE OF ASSISTING FARMER-MANAGED IRRIGATION SYSTEMS?

- In the past ten years awareness of the scope of FMIS in Nepal and the
contribution these systems make to the national economy has been increasing.
These systems are spread over all districts of the country and range in size
from less than one hectare to the federation of systems, managed by a central

comittee, covering more than 15,000 ha.

The total mmber of systems is unknown. Extrapolated information from a
detailed inventory of one river basin in a hill district and land resource
maps indicates there are likely over 17,000 FMIS in the hills. Inventories
of all the tarai districts identified over 1,700 farmer-managed systems in
that region providing some level of irrigation to at least 450,000 ha.

These systems and the farmer organizations which operate and maintain
them are a unique national resource which must be preserved and improved. By
a conservative estimate, the production from farmer-managed irrigation
systems is feeding over 30 percent of Nepal'’s population.

Farmer-managed irrigation systems in Nepal present a wide variation in
the type of organization and management style, methods for both internal and
external (to the system) resource mobilization, maintenance practices, and
water allocation and water distribution methods. Each FMIS hag a distinct
character which is determined by adaptation to the environment and needs of
the people it serves. In most systems the low quality of physical structures
is compensated by careful management of the available human resource.

While some of these systems are well managed and achieve a high level of
agricultural production, many systems could benefit from assistance from the
Department of Irrigation (DOI}. In both the hills and Tarai farmers are
facing increasing difficulty in operating their systems due to deforestation
and government policies protecting forests that have traditionally provided
the materials necessary for maintenance.

The contribution of FMIS to the basic needs of the rural population is
already high but can be increased further. The unique resource of human
organization and extremely diverse physical infrastructure represented by
MMIS should be preserved and assisted in developing further. In determining
ways to improve the functioning of FMIS and to devise appropriate ways to
assist them, the following recommendations should be considered under the

master plan,

RECOMMENDATIONS TO GIVE APPROPRIATE RECOGNITION TO FMIS
’

1. Provide legislation that establisheg the legal identity and rights

3paper presented at the Irrigation Sector Coordination meeting by staff
from the International Irrigation Management Institute in Kathmandu, Nepal 22
February 1988.
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d' the beneficiary groups operating irrigation systems. At present, the
ng;ﬁer organizations managing irrigation systems have no clear legal status.
“rhis makes it difficult for them to mobilize resources external to their
organization. For example, it is difficult for banks to give loans to a
group of farmers to make improvements in their system. Frequently hundreds,
even thousands of families are members of the association, with their own
vformal” rules and regulations for operation and maintenance of a system.
However, these associations of farmer irrigators are informal in terms of
legal rights. They should be able to register their association and receive
rights over the water which they are using and be able to deal as a formal

enterprise with banks and government agencies.

2. Identify existing FMIS in the area of each new agency project and
incorporate their physical and organizational structure into the new system
with minimun disruption. Whenever a new irrigation project is proposed, one
of the first steps should be to identify all of the existing FMIS in the
projected command area. To insure this, the terms of reference (TOR) of the
consultants or agency staff that does the preliminary investigation should
require an inventory of the existing FMIS in the project area. For each
system, they should report the name, location, water source, estimated area
irrigated, cropping pattern, water rights among systems, number of farm
households in the association, and method of water allocation among users

for each crop.

For a subsequent feasibility study the TOR should call for detailed
information about the existing manasgement, operation and maintenance
procedures, and production of each system. A requirement for approval to
proceed to a design study for a new system should be a clear indication that
irrigation services will actually improve in the areas already served by FMIS
and that incremental increase in agricultural production of the improved
service and expanded area will justify the cost of the project. This
requires that careful consideration be given to the water rights of existing
systems and discussion with present and potential beneficiaries to determine
the level of cooperation there will be in expanding irrigation services.

The TOR for the design study should request details on how the existing
systems and their organization will be incorporated into the new design. To
the extent. possible with the given topography, the farmers’ distribution
systems should be kept intact to cause the least disruption to the
association’s organization and management capacity. One way of doing this is
to augment the supply at the headworks of the existing system, and continue
to use the existing distribution network. It may be necessary to make
improvements to the headworks and within the distribution system, but this
should be done in the spirit of assisting a farmer-managed system instead of
overlaying it with a completely new design.

If the existing farmer organizations are effective, they should not be
forced to adapt to some rigid standard format but should be allowed to retain
their own organizational form and management procedures. Weaker
organizations should be strengthened as a part of the assistance effort.

This effort should start with the experience and capacity the farmers
glready have and build on their existing rules and methods rather than
Introducing a standard water users association format which may be
inconsistent with local conditions.
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 “RECOMMENDATIONS FOR PROVIDING ASSISTANCE TO FMIS

3. Establish uniform assigtance policies for each geographical region
of the country. Previously four agencies were involved in providing
;;é{étance to farmer-managed irrigation systems. Each used different
policies and strategies for implementing their programs ranging from 100

recent subsidy and little participation to significant contribution and
participation by the beneficiaries.

Since all irrigation development activities have come under one
umbrella, a uniform policy, at least on a regional basis, will need to be
applied. This policy should be formulated only after a careful study of the
experience of all of the agencies in the past has been completed. The study
ghould include field investigation to determine the impact the different
levels of beneficiary input under various programs have had on the operation
and maintenance of systems and ultimately on agricultural production. The
study should also examine the strategy each program used and recommend the
most cost effective and viable implementation procedures.

4. Systematically identify all FEMIS in the country on a watershed
bagis by making an inventory that establishes a databagse giving pertinent
details about each system. Comprehensive planning for improving the
performance of FMIS cannot be done without detailed information about the
status of individual irrigation systems. An inventory should be prepared by
systematically investigating each watershed in a district to generate the
first level of this information. Using the watershed as the basis of
investigation allows clustering of systems that are related to each other
with respect to water rights.

The inventory should identify all systems in the watershed with
information such as: a) the name of the system and source; b) location;
¢) irrigated area; d) number of households using the system; e) extent of
land and water resources utilization (How much cultivated land is
unirrigated under the command of a each canal? Is there water in the source
that is not utilized?); and f) problems of operating the system identified by
the beneficiaries. Preparation of the inventory work should include
establishment of a database for easy retrieval of information and
modification and updating as assistance is given to specific systems.

5. Establigh criteria for selecting systems for asgsigtance. The
inventory information should be used to identify systems where assistance is
most needed and will be most beneficial. The criteria for selecting systems
for further investigation and ultimately to assist should include: a)
potential for expanding the irrigated area; b) opportunity to intensify the
Cropping pattern by better water delivery; c) willingness of the “
beneficiaries to invest a specified proportion of the improvement cost and to
?dd new members to their association in return for their assistance in making
Improvements and in operation and maintenance; and d) opportunity to reduce
the maintenance cost of the system.

6. Enable beneficiaries to improve the effectiveness of operation and
Maintenance sctivities in their system and to fully participate in any N
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i; 'r:;oranizational and management capacity. After a system is selected for
Bdtance, there should be an in-depth investigation to determine the

ing management capacity of the beneficiaries. This should include the
Hed, roles, methods of conflict management, and records that they keep as

i ag the extent and method of resource mobilization for routine and

rgency maintenance. Where improvement in their management capacity is
ggary, existing practices should form the foundation for expanding their

:  The use of association organizers, farmer consultants with experience
well-managed irrigation systems, and training programs that include
wfield visits to other systems where different practices are used would be
: ﬁheveral methods that could be used to strengthen management capacity.

(N>
 35¥¢v 7. Beneficiaries should be encouraged to take responsibility in
,éggigsingﬁgjth selection of the design and in implementation of physical
[imgggyements that are to be made to their gystem. The farmers themselves are
. the best source of information about crop preferences, soil conditions and
«yariation over the area, stream flows, and stability of land forms, and can
.provide this input to the planning and design process. Where cadastral

- gurveys have been completed farmers can assist in compiling accurate area
estimates of the existing and potentially irrigated area to be used in

designing the canal., The beneficiaries can quickly point out difficulties

-and bottlenecks in the system and priorities for necessary improvements in a
~+"yalk~through" of the system. The management capacity of the beneficiaries

will be reinforced if they are encouraged and assisted to share

responsibility for the planning, design, and implementation of physical

improvements.

8. The design process for improvements to FMIS should be simple and
field based. Where assistance is being given to upgrade existing structures
that typically carry a discharge of less than 100 liters/second (liters/s)
and seldom more than 300 liters/s the lengthy process of topographic field
survey office design, and carefully inked drawings greatly delays the
implementation process and is not cost effective. Procedures need to be
developed (and where possible adapted from the past experience of the various
agencies that had been assisting FMIS) to simplify the design process to make
it prompt and less costly.

Where rock cutting is required or simple structures are to be improved,
accurate sketches in a fieldbook and analysis of costs should be prepared on-
the-spot. If the beneficiaries are to be regsponsgible to contribute to the
cost of the improvements and operate and maintain them in the future they
should help select among alternative designs and set the priorities for
making improvements.

RECOMMENDATIONS FOR ADMINISTRATIVE REORIENTATION

¢ 9. Assistance to FMIS should be in the form of loans (subsidized to
WQQMQXQQQL.necessary) instead of grantg. Assistance to farmer-managed

“YSt§m§ should be in the form of loans, not grants. The loans could be
8ubsidized by the government, but the principle that the farmer organization
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. ror a significant proportion of the investment is important. If this is
. case, the organization will set priorities according to what will really
> ofit them in terms of improved performance and/or reduced maintenance

# ot. The organization should decide how much of the cost of the project it
ts to pay for with its labor and how much in materials and cash. There
ghould be a means by which the organization as a whole can take a loan for
the cash investment if necessary.

10. A division should be established in the DOI responsible for
agsistance to FMIS. The approach and necessary manpower for assisting
existing FMIS is sufficiently different from the design and construction of
new systems that a separate division is warranted. It should be the
responsibility of this division to formulate policies and procedures and to
provide overall guidance in assisting FMIS. The division should consider the
jmportance of both physical and "non-physical" assistance to FMIS and employ
pergonnel qualified, trained, and interested in working with farmer groups.

11, All levels of DOI staff dealing with FMIS need orientation and
training to be able to implement a participatory approach to assisting these
é}é@?ﬂ?f Assistance to FMIS is a shift from considering primarily design and
eonstruction issues in which DOI staff have considersble expertise. If the
approach is to be predominantly participatory, the staff will need a new
orientation that will require a substantial training effort. The training
will require exposure to the farmer's point of view of the cropping pattern,
water rights, and water requirements, and emphasize methods for organizing
water users into effective management units.
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'APPENDIX 4

PROPOSED DEFINITIONS OF PROJECT SIZE

. The following is a summary of the definitions of project size and cost
gharing responsibilities of the government and beneficiaries as proposed in
the Sectoral Lending Strategy Issue Paper (DOI 1988:6-8).

gmall Schemes

To reduce the financial burden to HMGN, investment in construction of
jirrigation facilities and in the promotion of farmer participation and sense
of beneficiary ownership, HMGN shall contribute 75 percent of the
construction cost. in the form of a grant and the farmers shall contribute
five percent cash and 20 percent in either labor contributions or as cash
obtained through loans from the ADB/N if: 1) the project is feasible, 2)
there is a formal water users association, and 3) the estimated cost of the

project is not more than Rs three million.
For schemes with an estimated cost above Rs three million, the DOI shall

be responsible for the construction of headworks and the main and branch
canals. The beneficiaries shall provide land for canal construction, pay the
cost for tertiary channels and farm ditches, as well as be responsible for

OEM of the scheme.
Large and Medium Irrigation Schemes

HMGN should undertake the construction of large- and medium-size
irrigation projects. The water user association will be responsible for the
construction of field channels covering a block of ten ha, and operate and
maintain the irrigation facilities for a block of 50 ha. Government will
subsidize the capital cost recovery of the project.

Farmer-Managed Systems

The beneficiaries of farmer-managed systems will contribute 25 percent
of the cost for improvements in cash and voluntary labor. Seventy-five
percent of the total cost will be granted by the government. The users group
will be responsible for system maintenance and operation.

Groundwater Development

Shallow tube wells. For the construction of shallow tube wells, 75
percent of the capital cost of the project should be borne by the farmers and
25 percent will be made available as a grant. Loans from the ADB/N to the
farmers will be facilitated. Should individual farmers want to construct
shallow wells at their own expense, they can also apply for the 25 percent
Bovernment grant. The same cost-sharing formula will be followed for
construction of ponds and wells for irrigation purposes.

Deep tube wells. For deep tube well systems, the DOI shall be
responsible for construction up to the tertiary canals. The users group will
be responsible for the construction of the distribution system for a block of
ten ha. They should take the responsibility for operation and maintenance.
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after the project is completed, the beneficiaries should contribute to help
pay the capital cost. 1In the case where an individual farmer or farmer group
seeks to construct a tube well using their own financial resources, 25
percent. of the total cost will be provided as a grant from HMGN.

Collection of Water Charges

The principles that will be adopted for the collection of water charges
according to category are: '

Category I. In case of the schemes constructed and completed by the
government. without beneficiary contributions, water charges will be collected
by the government as per the set rules and regulations.

Category I1. Tn those schemes where the beneficiaries contribute to
part of the construction costs and the whole of the maintenance and
operation costs, no water charges will be collected by the government.

Category I11.In those schemes where the main and the trunk systems are
constructed and maintained by government and the beneficiaries contribute
only to the construction and maintenance of the distribution aystems limited
within the block area, some concession in water charges will be made. The
amount of the concession will depend on the size of the block.

These categories have been proposed in an effort to collect water
charges in order to meet operation and maintenance costs. Past experience in
water charge collection has influenced this proposal, however adjustments may
have to be made in the context of changes in the overall sector peolicy.

~a7-


http:concessi.on

APPEWDIX { ‘ Coe ol e

PRODUCTIVETY OF IRRICATION STSTEMS IN NBPAL

....................

fotal Value T¥ield  Cropping Type of location dres  Predominant Bxistence
{Rs/Ha) WT/Ra/Yr. Intensity Managesent {ha)  crops in order of Ugers'
4 Organization
2551 5.4 155  Agency  Hill/valley 280  Paddy, Maize,¥heat to
NHustard
8730 3.0 130 Agency  RillfValley 300 Paddy, Maise, Wheat, Tes
Potato, Millet
13557 3.5 200 Agency  Hill 208  Late/Barly Paddy, Yeg
¥heat, Mustard, Maire
8453 3.3 120 P8 Hillfvalley 200  Paddy, Wheat Yes

19004 6.25 {87 I8 Hill/valley 120 Late/Barly Paddy, Wheat, Tes
Lentil, Potato, Mustard

251 1.0 50 FMI8 Bill 50 L/ Paddy, Vhest Yes

0458 1.0 72 M8 Bill 10 /R Paddy, Wheat, Kaive, Peas TYes
Lentil, Potato, Vegetable

018 1.75 25 PMIS Hill 10 /B Paddy, Wheat, Maize lentil Yes

18738 6.7 179 Agency  Tarai §00  Paddy, Mustard, B.Paddy, Teg
¥heat, Maize

bH T YR WY 235 PMIS/Agen. Tarai 1300  Paddy, Mustard, Maize, Potato TYes

16546 1.2 200 Agency  Tarai 12500  Paddy, Wheat, Mung, Tobacco, Ko
Potato

171512 361 185 Agency  Tarai 1000  Paddy, Wheat, Jute, 0il,Pulse, Yes
RBarly Paddy

2802 1.2 203 FuIS Tarai 1600 Paddy, ¥heat, Naize Mustard, Yeg
Pulge

21 1.9 187 FMIS  Tarsi 213 L/B Paddy,¥heat,Mustard,Naize, Tes

FEL1T I A 197 FHIS Tarai 260 L/B Paddy,Whest,Rybrid naize VYes

13331 8.4 80 IS Tarai 200 Paddy, Wheat, Jute Mustard, Maize Yes

/AU 1.03 225 IS Tarai 125 1/E Paddy,¥heat,Jute Maize  Tes

0612 1.5 o0 IS Bill 85 Paddy, Wheat, Maize Tes

kX1 ] 8.4 00 IS Bill 52 Paddy, ¥heat, Haize Tes

21254 5.8 00 PMIS Bill 50 Naire, Wheat Tes

s 8.0 00 FHIS gill n L/ Paddy, Wheat, Kaize Yes




'é;";A ;otal Value  Tield  Cropping Type of Location Aréﬁf Predoninant, "
{Rs/Ha) YT/Ha/Yr. Intensity Management {ka}  crope in order
X Organization
TTTaw ne 6 mis gl W Paddy, hest, B Paddy Tes
159 .5 165 IS Tarai 800 Wheat,Maize, Mustard,Blackgran TYes
26186 6.5% 195 PI§ Rill/valley 364 Paddy, Wheat Tes
11944 2.7 162 hgency  Tarai 10508 Paddy, ¥heat, Lingeed, Mustard,
Haite, Pulge, Jute
: Jotar 13588 3.2 13 Agency  Hill 168 Paddy, Wheat, Maire No
e WS M I RIS Tarsi 81 Paddy, heat,lentil Hustard,PlacTes
B ot Tale 15168 3.8 190 MIS  Tarai W7 Paddy, Wheat Tes
! rhang 15180 6.73 wo  PMI8 Bill 3 Paddy, Wheat, Potato fes
AR obang 2589 5.5 W0 IS Hitl 5 Paddy, Wheat, Potato Yes
| F yrpakot 16185 £.09 00 PNIS Rill k1| Paddy, ¥heat Tes
'; ajabari u02% 6.0 00 mIS  Rill 0 Paddy, Vhest Tes
o WE 2.5 191 M5 e M Paddy, heat, Lentil,Chickpes Yes
; ik Bhola mno SsM 18 PMIS il 20 Paddy, Wheat, Lentil Tes
h i Curgi 12420 2.48 195 FHIS Tarai 5500 Paddy, Lentil, Linseed, Wheat, Yes
,;; .................................................... oo

Total value (in Rsjof crop yield {ton/ha/year) is as per the average national retail price of 1986/87.
Price Data Source: Department of Food and Agriculture Marketing Serviee, Hepal, 1988

t

Dats Source:a} Phewa to Budhabare systea

laitos,R. et.al. 1986,

Appraisal of Nepal Irrigation Systteas, Porth Collins,Colorado:
¥ater Management Synthesis Report {3.
b} Argali to Thambesi - Hartin,Bd. 1986, Besource Mobilization, ¥ater Allocation, And Farser

Orgenization in Bill Irrigation in Wepal ,Ph. D. dissertation, Ithaca, NY:

Cornell University.
Developsent Research Group, 1986, Rapti rural ares development project

¢} Goberdia to Dharmawati

1

sediun irrigation appraisal study. Lalitpur: Nepal.

d} Chandra Nahar Systen

Water & Bnergy Commission Jecretariat, 1988. Bapid appraieal of Chandra

canal irrigation project, Report No 4/1/021187/1/1 Seq. 214. Eathwandu,

Nepal.
¢] Handetar Systes

Nepal.
f} Sodiyar to Goth Rhola -

¢} Tedi-Gurgi Systen -

¥ater & Bnergy Conaission Jecretariat, 1988. Rapid appraisal report of
fandetar irrigation project, Report No. 4/1/210488/5/1 Seq 286. Hathaandu,

Developnent Research Group, 1986. Rapti rural area developaent project
minor irrigation appraisal study report. Lelitpur, Wepal.
Yoder, R. et.al. 1987, Rapid appraisal report

of he Tedi/Gurgi farmer managed irrigation system of Railali District.
Unpublished nemo. Rathaandu, Nepal: International Irrigation Managesent

Inetitute.
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PREFACE

My effort in this report is to present the development of the irrigation
The present. status of the sector, agency organization,

_ ‘r‘ in Bhutan, > S
@etment. trends, and donor agency involvement are highlighted within the
xt of a long tradition of beneficiary-managed irrigation svstems and

cquent. developments in government policy on irrigation development and

- ‘“wgemnnt
~ This report is prepared on the basis of my visit to Bhutan 18-25 June
1988, when 1 had the opportunity to interview people directly involved in
jreigation development. and management in the country. This report draws on
iformation obtained from key informants, publications of the Roval
A revicw

cvernment. of Bhutan, and other documents and literature on Bhutan.
irrigation and agricultural sectors was

of literature on the country and its
(ﬂn(hjﬁff‘d prior to my visit.,

Since 1961 the Government of DPhutan has made substantial investments in
the agricultural and irrigation sectors through planned development
‘Wercises.  As new developments have evolved, govermment has changed its

nlicy in the irrigation sector to respond to the changes This report hopes

H!o[ﬂﬁﬂ?nt the evolving trend in.irrigation development in Bhutan.
T would like to thank the Department of Agriculture, Royal Government of
mutan for inviting me to observe some of the irrigation systems in the

Boontry. My sincere thanks to Pasho Khundu Wangchuck, Director General,
My visit was made more fruitful because of special

Fgricul ture Department.
e and help provided by M. Tsering Dorje, Superintendent Engineer; Mr.
FEC Advisor; and Mr. L.B. Rai, Deputy Executive Engineer of the

..MM1grott, Ch O
prigation Division of the Agriculture Department.

Mr. Revlzang Tsering, Assistant Engineer, who accompanied me on my field
i His

it rip to Punnkha, Thimpu, and Wangdipodrang, deserves special thanks.
mle as inferpreter was vital to my ability to communicate with the Bhutanese

AMOrs .
Last but not least, T would like to thank the farmers of those systems
They were very kind to take time off

hat T visited during my field trip.
rom their busy agricultural schedules to provide information on their

vetems.

L



: PART I
BACKGROUND ON BHUTAN

ION
; )“
iphutan is a mountainous kingdom comprising 18,000 square miles. The
f Gaylegphug has the only flat terrain. Ninety-five percent of the
ion ig dependent on agriculture. Half of the gross domestic product
~fourth of the country'’s total export earning is derived from this
for. However, Bhutan's population density is 25 per square kilometer and
'popu]ation growth rate is 2 percent snnhually. In fact, the small
ation size and resultant labor shortage constrain the development effort
ofithe country. !

-
AMMaize is cultivated throughout the country. It is the first major crop
gymany people in Bhutan. Paddy occupies the second largest area and is
. , f“xin many regions., Other crops are buckwheat, millet, wheat, and barley.
; w* Only six percent. of the total land is cultivated, with only
‘ woximately 15,000 hectares (ha) estimated to have irrigation facilities.
Woe Table 1 for land under agriculture.
mﬁé 1. land under agriculture in hectares.
g ion Wet land Drv land Shifting Kitchen Orchards
& Cultivation Gardens
Western 7300 6567 887 197 1773
- entral 1662 5173 1751 84 1722
-rillSouth/
. alentral 3691 10341 293 115 39500 N
- outhern 12063 27229 5295 515 11401 ?%
Afastern 4990 16296 3597 366 210 fﬂ
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" i
29708 65611 11825 1280 18006 i
_______________________________________________________________________________ i
(23%) (52%) (9.35%) (1.01%) {(14.24%) !

Purce: Statistical THandbook of Bhutan. 1986, Bhutan: Central Statistical
Office, Planning Commission. b

Aceording to the Statistical Handbook of 1986, 1.6 percent of the
Mleys are cultivated and 4.4 percent of the land is under terraced
ultivation. Combined, these areas represent the total of the land under
Wtivalion.

FFRIGATTON DIVISION il

The Irrigation Division is part of the Agriculture Department in Bhutan. !

'Waran, Pradyumna P, [987. Development issues in Sikkim and Bhutan.
%Nﬂnntajn Research and Development. United Nations University, August.
3275,




jthe Fifth Five-Year Plan (1981/2-1986/7) of Bhutan, the Irrigation

: ion was mandated to 1) construct new irrigation systems; 2) to renovate
sting irrigation systems; 3) to protect river banks from slides and
MWions; and 1) to construct feeder roads in order to open rural farm areas
input supply.

Under the current Sixth Five-Year Plan, the objectives of the Irrigation
jvision have been modified to emphasize new construction and renovation of
existing irrigation systems.

v, The approach of the Irrigation Division in relation to assistance to

farmer-managed irrigation systems has changed after the introduction of a
decentralizalion policy beginning in 1981, This policy has emphasized
drengthening local institutions, including farmer irrigation organizations.
mtil 1981, the Royal Government of Bhutan was subsidizing the irrigation
grstems. Fach system received Ngultrum (Nu)? 10,000 to 20,000 per year.
gince 1981, as part of the policy to have the beneficiaries operate and
lmintain the irrigntion svstems themselves, government has not allocated

Annds for an operation and maintenance (0&M) subsidy to beneficiary-managed
dirrigation systems.

forganization of the Irrigation Division

The Trrigation Division came inlo existence in 1967 under the

wgricul ture Department. Tlanmed development in agriculture and irrigation
Jus initiated during the Second Five-Year Plan. The outlay in this sector
Lucreased ten times more than in the First Five-Year Plan. During this
priod, Bhutan was divided into eight irrigation zones for administrative
jferposes ¥, In 1979, the Irrigation Department was separated from

griculture, bul once again merged with Agriculture in 1981. Bhutan is no
nger divided into irrigation zones.

Ty 1988, 1he Trrigation Division was renamed the land Use and Irrigation
visinn. It encompasses three sections plus centrally administered projects
wh as the Takalai and Gaylegphug Lift Irrigation Systems.

In the districts, public works, agriculture, education, basic health,
irrigntion units administrate government funds. The dzongdha, appointed
v the Ministry of Home Affairs, is the head of district administration.

Dzongs, or forts, were constructed for defense purposes in ancient
imes. They contained monasteries and served as the administrative center
o the region. Tn those davs, persons who resided in the dzongs were
nsidered the authorities. Instead of creating a new governmental unit in
e distriets, effort was made to modernize the traditional institutions in
ttan.  Tn 1960, dzongs were converted into district administrative
wlpinrteors because people wore accustomed to seeking and obtaining
sistance there., Taoday, the district administration is known as dzongkhag.

The dzongkhag is again subxdivided in to gewogs, or blocks. Each block
cheaded by a gup, mongup, or mandal (village headman) who is elected by the
ople but pnid by the government. The term gup is used in northern Bhutan

A uni! of Bhutanese paper currency is called the Ngultrum (Nu). The
e of Indian crorrency and Bhutanese Nu is kept at par. US$ 1.00 = Nu
0, Tndian currency is accepted in Bhutanese markets.

3 Nagendrn Singh. 1985, Phutan: A kingdom in the Himalavas. New
i, 1ndin: 8. Chand and Company (Pvt) Ltd. 177-78.
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mandal in the southern part. The gup or mandal functions as the link
een dovernment and community. He collects land revenues for the
ernment anl government commmnicates with the community through him.

Fach drongkhag has an irrigation unit to supervise assistance to
ﬁmefioiary;managed jrrigation systems. FEach dzongkhag irrigation unit has
ai assistant engineer, 1-5 section officers, a draftsman, and construction
qmy1wﬁgnr9. The section officers are overseers appointed by the government,
W ccighed to the irrigation unit of a particular district. Administratively,
Aihese of ficials fall under the jurisdiction of the dzongkhag, but
drnct ionnl by they are under the technical direction aund supervision of the
Hirrigntion Division, (See the organization chart of the Irrigation Division
Kot the Agricul ture Department. of Bhutan. )

{Organization chart of irrigation division in the next page )

«fanpover in the Irrigation Sector

Acoording to 1985 statistics, 330 persons were emploved in agriculture
“fd irrigation. Out of this 301 were male and 26 were female.
Tn June 1988, it is estimated that there are 102 technical persons
orking in the Irrigation Division of the Agriculture Department. Many
Anited Nations volunteers and other volunteers are also working in the
firrigation sector. A majority of the 102 emplovees are overseers, draftsmen,
+fd construction supervisors.
Attempts are being made to upgrade manpower skills through training
«rogroms. A now institute, the National Agriculture Training Institute

TT), will come into exvistence only in 1992. Meanvhile, the Institute of
frsotree Management. will start training manpower in agriculture and forestry
fmedintely.  This institute started to function at Paro in July 1988.

Besides technical manpower, the Irrigation Division is making efforts to

rganize the beneficiaries so they will be capable of undertaking O8M

sponsibilities. New personnel are being trained in this field of
Cemnization and extension activities.

TMENT IN AGRICULTURE AND IRRIGATION

The resource allocation to agriculture and irrigation from the First

e-VYenr Plan period (1961-66) to the Fifth Five-Year Plan period (1981/2-
17} is shown in Table 2.

ble 2. Resource allocation to agriculture and irrigation from Bhutan's
re-Year Plans.

Outlay Percent
{Nu in millions) of Total Investment
5t M'lan (1961-66) 1.9 1.8
'ond Plan (1966-71) 21.6 10.7
™ Plan (1971-76) 58.3 12.3
rth Plan (1976-81) 269.0 23.4
th Plan (1981/82-86/87) 419.42 5.93

A breakdovn of expenditures for agriculture and irrigation is not

3
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Wcndously over time. In the Fifth Plan period, it is estimated that 42 N
R«cnt. of the investment in the agriculture sector is for irrigation

Milopment.,  United Nations Capital Development, Fund (UNCDF), Indian

cts, International Fund for Agricultural Development (IFAD), and Asian *
pvelopment Rank (ADB) projects were the major investments. .
i kancing of Irrigation

C Major irrigation components are funded from external resources such as
W;Gay]vgphug Lift 1rrigation by Indian Aid, Takalai Jrrigation Project by
NDF, Small Farmer Development and Trrigation Rehabilitation Project by

fAD, and Chirang Hill Trrigation Development Project by ADB. 1In the Fifth
Arive-Year Plan, 80 percent of the resources for development activities were
}>,mi]iznd from external sources.

The Trrigation Division provides assistance to the beneficiarv-managed
Jesstoms through the dzongkhags. In 1879/80, an effort was made to collect an
dirrigation water charge at the rate of Nu 5 per acre per year. Later on, the
mter charge collection of fort was dropped. The decentralization policy was
mtroduced and effort was made o strengthen the beneficiary organization to
e responsible for O8M of the system.

Bhutan Devalopment. Financing Corporation has provisions for providing

mns for irrigation development but the people have not yet taken out loans
fr irrigation development.,

R ey 2R

s,

inding Agencies Involved in Irrigation Development

Tndia, TFAD, UNCDF, ADB, United Nations Development Programme (UNDP},
d the Furopean Eeonomic Commmity (EEC) are involved in Bhutan's irrigation "
relopment..  Bhutan has adopted an area development approach with multiple
tivities., TIrrigation is only one of the complementary components in the
rea development program.  The multiple activities involve agriculture, "
rticulture, livestock, roads, and marketing. The EEC is basically involved
ninstitutionnl and manpower development.

S OF 1RRIGATION DEVELOPMENT AND IMPROVEMENT IN BHUTAN

Most of the irrigation systems were developed by the beneficiaries
meo]veg. After the introduction of planned development in Bhutan, the
meficiarv-managed svetems also got support from the government. After
%7, the Trrigation Division of the Agriculture Department gave specialized
“enhion to the improvement. of irrigation systems. No reliable figure is
milable regarding the number of beneficiary-managed irrigation systems in
rnnn. However, an TFAD study identified about 129 systems in a sampling of
'hincks in the Punakha, Wangdipodrang, and Thimpu districts.,

Charles G. Rred, in analyzing water management of the four existing
hemes in Mongor-Tashigang Districts,? has reported the existence of
freficinery orgnnizations with officials, rules, and regulations for i
rigat ion management..  The chu nagerpa (water officer) or rilarm gothkang
b the irrigation officials elected hy the villagers. Rules approved by the
Hagers regarding irrigation water management are enforced by these water

T (harles G. Reed.  Tnterim report on water management for existing
brmes. Australia: Hassel & Associates PTY LTD.  {(No date available.)
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fricers. ] ) . . )
jer While appraising the Chirang Hill Irrigation system, the ADB report savs

ih@'?ﬂngtruntinn, operation and the maintenance of traditional irrigation
Lohemes s invariahly a cooperative venture involving some form of
aganization, gonerally at the hamlet or village level; the irrigators elect
'wé of their peers to supervise operation of their particular system, to
hjeve equitable distribution of water and to organize routine maintenance
otk Henee, the ADB project proposes to assist small schemes.  The

| roject proposes to remodel 1,310 ha and provide permanent structures at
jmportant points in the systens.

From the 129 irrigation schemes identified in the TFAD report on the

. alha, Wangdipodrang, and Thimpu districts, 30 were selected to receive

H cistance.  Previously, some of the systems were managed by the monasteries.
‘Wi th the cnutious introduction of a land redistribution program in the 1970s,

Lok of the vedistributed Tand hns been taken from the monastic
‘R ctablishments in some of the districts.s The beneficiary of the land took
Al e of Lhe management of the irrigation syvstems.

The Royal Government of Bhutan provides assistance for physical
improvement Lo existing beneficiary-managed irrigation systems and assistance
2 atiengthening the water users association or beneficiary organization for
¥M responsibility.  Larger asyatems are to be centrally administered. Some
mve more technical difficulties and neced central management support.

With the introduction of the decentralization policy in 1981, a new
wpronch was adopted by the Trrigation Division of the Agriculture
Department . The Division poliecy sought to strengthen the system by providing
apital developnent fimds for irrigation improvements.

The praspective system for improvement is selected by the dzongkhag
Ievelopment. committee. This committee consists of district level
admini st rators, national representatives, and village leaders. This
amitteoe is responsible for the development. of the whole district.
eneficinries seeling to be considered for assistance by the dzongkhag
levelopment. committen forwvard their request through the village leader. Once
the irrigation system is selected for renovation and improvement, the
Irrigation Division provides assistance to design the system. Since the
Irongkhag irrigation units do not have sufficient technical gkill and
mpower, central support is provided in survey and design of the system.

[roe the design is approved, it is the responsibility of the district
irrigntion unit to supervise the construction work. Construction proceeds on
v forced aceenmt. basis.  Contracts are not. given out for the work.

Covernment. provides the materials and technical skill. The beneficiaries are
'"ired to provide the labor for the construction work, thereby ensuring
their participation. Although Iabor mobilization is often a problem due to
the Tow population density, this condition is uniformly enforced.

Once the systems have been renovated and improved, they are managed by
@' beneficiaries (with the exception of centrally administered projects).
@™e Royal Government of Bhutan is enacting legislation giving the
"sponsibilities for O&M to the beneficiaries.

f
; b ? Agricultural Development Bank. August 1985. Appraisal of the Chirang
f.‘”] trrigation project in Bhutan, Appendix 2. Manila, Phillipines.

{_an $ Tnternational Fund for Agricul tural Development. (IFAD). Feb 1988.
atitle

¥ development project, appraisal report. Rome: 1FAD.
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, The Irrigation Division is in the process of strengthening the district
jrrigation unit to supervise the beneficiary organization and O8M

getivities. The district irrigation unit makes periodic checks of the
peneficiary organization and if it finds that the system is not properly

mintained, the beneficiary organization could be punished. 1In order to v
jmplement these provisions, the Irrigation Division is in the process of

preparing an O8M manual for the beneficiaries.

The O&M responsibility will belong to the beneficiaries. No grant or
subsidy will be given by the government for annual O&M activity. However,
there are provisions to provide assistance in the event of damage from

natural calamities. A request for such assistance would originate in the
dzongkhag development comnmittee.

MANAGEMENT TYPES

Irrigation systems can be clasgified by three management types: agency-
monaged, joint-managed and farmer-managed. Large irrigation systems such as
the Takalai and Gaylegphug Lift Irrigation Systems are agency-managed
gystems.

The Bajo irrigation system in Wangdiphodrang is an example of a system
vhere farmer and agency share in the management and maintenance.

The majority of the irrigation systems in Bhutan are farmer-managed
| systems. Now that these systems no longer receive an annual O&M subsidy from

government new legislation has been proposed to form water users associations
vhich will be responsible for the O&M. These systems would receive

sssistance for physical infrastructure improvement. The beneficiaries are

required to contribute voluntary labor and the agency provides technical

sssistance and materials such as cement and gabion wire. Once the system is -
rehabilitated it would assume management responsibilities. The district

irrigation unit would provide supervision and advise but the beneficiaries
wuld have to mobilize resources from within their system.

File Name: IRRI




New Construction

Renovation Bank Feoder Road

, o S ~ Protection_
Command Area Command Area

No. of Exis- Ex- ben-  No.of Exis- Fx- Len- No.of Length No.of Length

Sche-  Ling pan-  gth Sche-~ ting pan- gth  Sche-  of Sche - of

mes {ha) sion of nes {ha.) sion of mes Cha- mes Road
{Mos) {ha} Cha- (Nos) {ha) Cha- (Nos) nnel {Nos) {Kms)
¢ nnel nnel {Kms)
3 {Kmga) {Kms)
il 3 - 418  4.36 - - - - 4 1.50 1 15.00
- 6 298 285 29.30 5 1y 91 13.406 2 1.00 5 12.50
. M 2 182 129 7.2l 2 161 10 12.64 - - -
. 2 50 - 2.23 3 43 - 3.23 - - - -
‘Behug 9 1157 383 31.45 8 870 - 20,47 12 12.25 5 11.00
5 22 22 3.79 1 3 - 5.5 3 0.50 - -
% o 4] 220 163 39.49 12 533 - 42.52 - ~ 2 11.00
f#jr 3 200 506 15,14 3 689 2 5.60 - - 7 18.00
K. 2 18 32 3.50 13 708 - 19.88 27 3.60 2 7.00
e 3 25 85 4.44 - - - - - - 1 5.00
B i 105 - 5,00 15 713 - 30.40 2 20.30 - 27.50
- g 8 540 190 22.10 13 1346 - A0.12 12 5.63 3 12.00
“Eihar 8 1212 - 20,11 1 185 - - 3  5.27 2 7.00
g 1 - 91 3.35 3 12 33 12.77 1 1.00 1 2.50
Wong 1] 1245 - 27.57 g 1561 - 36.42 3 2.00 2 10.00
By 6 152 318 9.19 7 194 - 11.10 2 2.00 ~ -
' 9 137 331 24.39 135 131 3 - - - 3 10.06
X .
ang - ~ - - 1 496 - 19.50 -~ - 3. 12.70
87 5599 2589 252.92 210 7569 110 276.80 71 55.03 37 161.26
i Roval Government of Bhutan, Statistical Handbook of Bhutan, 1986, Thimpu.
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PART-1%

2 (BSERVATIONS ON THE MANAGEMENT OF THE IRRIGATION SYSTEMS IN BHUTAN

UCTION

88 putan has a long tradition of beneficiary-constructed and -managed irrigation

gs, The farmers have developed management systems suitable to the terrain,
‘$Biic conditions, and social needs. Travelers and missions who visited the country

‘B 19th and 20th centuries noted the agricultural practices. Narendra Singh

3 jbes the irrigated agriculture thus: "British travelers to Bhutan in the 19th
il v as well as visitors and experts who now visit the Himalayan Kingdom have not

wilkj to observe the presence of Bhutanese skill in manipulating irrigation channels

+JRte the natural obstacles. Both Pemberto and Rennie, the renowned British

ers of the Bhutanese scene during the 19th century noted: 'The fields of both

%4 of the rivers were neatly fenced and water was conducted by an indigenous system
tifll] channels.’ Sir Claude White, the British Political Officer in Bhutan in the

decade of the present century wrote in his memoirs: 'I have particularly noticed
.4l ny travels in the country, how remarkably skilful the Bhutanese are in laying

Svnl and irrigation channels, and the clever way in which they overcome what to

S:ry people would seem insurmountable difficulties in leading water over steep,

Wit places on bridges or masonry aqueducts, often built up at a great height.’

MBis further corroborated by Nari Rustomji, a discerning and learned observer who '
@:d Bhutan in the '60s. He said, 'It was a delight to see such well terraced and

‘Wlly irrigated fields in so many areas I visited. I do not think the Bhutanese
‘#@wch to learn in the matter of agricultural irrigation’."? -

#VATIONS ON PRESENT IRRIGATION SYSTEMS

teristics of the Systems Observed

«ll visited five irrigation systems to gain insight into the dynamics of the

ent. of the systems. Information was collected from the beneficiaries.

Peh more extensive documentation on Bhutan’s irrigation systems is needed, these

Pations indicate a trend in the development and management of irrigation systems

¥ country. The following systems were observed: 1) Simtokha, Thimpu district; 2}

g2 Punakha district; 3) Bajo, Wangdipodrang district; 4) Lapchaka, Punakha

ict; and 5) Yuwawon (Lobesa), Thimpu district. Table 3 gives the specific )
teristics of each system.

B Characteristiés of the irrigation systems observed during my visit. )

o

d Length of Area No. of Management
@ System Canal Irrigated Beneficiaries Style
(km} {ha)




10.0 23 24 farmer-managed -
6.7 6 8 farmer-managed

13.2 140 203 Jjoint-managed

22.0 627 a few households? agency-managed
8.0 600 123¢ farmer-managed

o

e beneficiaries include CARD, the town of Wandipodrang, and the Army barracks who
jve drinking water from the canal.

Wi fty ex-Army personnel have been given land in Lapchaka. Most of them have not yet
B .cttled here.

y hold land in this place as well as in Thimpu valley. Yuwawon has many absentee
]AOY‘dSO

o Field study, June 1988.

Irrigation water serves several villages along the canal. Hence, water

focation, distribution, labor mobilization, and water right practices must take into
Lount the various villages served by each system.

e of Management

The systems visited are managed either by the farmers, by the government agency,
by both farmers and agency.

Farmer-managed systems. The Simtokha and Chavana systems are among the many
ktems in Bhutan that are farmer-managed. Simtokha and Chavana received assigstance
pm the government for renovation and improvement but menagement is the
pponsibility of the beneficiaries. Once a system has been identified for
ovation, the irrigation agency (dzongkhag irrigation unit) negotiates with the
eficiaries regarding their labor contribution. Prevalent practice in Bhutan is for
vernment to provide the technical supervision and materials and the farmers to
Sbvide the labor.

Joint-managed systems. Among the systems observed, Bajo falls under joint-

mgement, where agency and beneficiaries work together. Not all of the

peficiaries in this system are farmers and the water is used for various purposes.

viously, irrigation water was used only for agricultural purposes. With the

sblishment of a Center for Agriculture Research and Development, water is also

ided to this agriculture farm. Over time, the township of Wangdipodrang was

s eloped and an Army barrack was established, creating more demand for water. A

_ ing water project was constructed about 20 years ago, using the water from the

"J° canal. Because of the numerous beneficiaries and multiple uses of the water, the
rment has provided support to strengthen the canal at its weak points. The

Speople and fargers work together to maintain the canal and have received support

o the Army as well. The district administration has also given attention to the

Mtenance of the system. Hence, the system is jointly managed.

Agency-managed systems. The Lapchaka system seems to be dependent on agency

nance and operation. One section officer is assigned to this system and he is

@ '2rge of repair, maintenance, and operation. Government has allocated Nu 100,000

. 'ﬂll}tenance. The person in charge of irrigation management, elected by the
‘Q}aries, is known as the yopen. The responsibility of yopen rotates among the

Ielaries and is usually an unpaid office. The canal is divided into 13 sections

% Yopen is placed in charge of each section. All 13 yopens in Lapchaka meet twice
¥th, Any problems that the yopens cannot resolve are referred to the section
"B°°Ts who passes the matter to the district administration for resolution.

3
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) icts are sometimes referred to the courts.

B Fines are collected from those persons who fail to report during maintenance

;i}- The fine is fixed at Nu 25 per day during the paddy planting season, and Nu 35

PErdgy out of the season. In the past there have been abuses of the rules and

1at10ns governing water distribution so that punishment and fines are imposed

1nst transgressors. K
In June 1988, the section officer stationed in Lapchaka reported that a separate &

unt was opened with the district administration. The beneficiaries have deposited

@ 97,000, The interest from this account will be used for the maintenance of the

gystem, subject to the approval of the dzongkhag.

The district administration is considering accumulating sufficient funds in the

il ;pchaka account to enable the beneficiaries of the irrigation system to use the

[@interest from the account for the O&M of the system, in lieu of a subsidy from the

il vernment .

: The prominent role of the section officer and the support of the dzonghkhag to

@lihis system give the impression that this is an agency-managed system. However, Mr.

| #wering Dorje, Superintendent Engineer in the Irrigation Division, suggested that this-

8l not an agency-managed system in a true sense. He asserted that the beneficiaries

uillare active in maintenance and operation. The section officer assigned to Lapchaka
‘Wessists the beneficiaries with the ultimate goal of having the system managed by the

. ‘Wllgneficiaries.

Jimual Maintenance of the Systems

In all the systems observed, annual desilting and maintenance of the canals are
kne by the farmers.
In the large systems, either the mandal, gup, or yopen lead the annual
siimintenance of the system. The mandal or gup is the head of the village elected by
~¥ithe people for a period of three years. The mandal or gup is assigsted by the febe.
“Yihe febe is responsible for transmitting messages from the mandal or gup to the
w#illagers. The yopen is in charge of the maintenanace of the system. In small
ifmstems, the farmers decide when and how to undertake the annual maintenance of the
Y Eanal,
o Simtokha. 1In the Simtokha system, according to the informant, the mandal fixes
i date and mobilizes the beneficiaries for the desilting and repair of the canal.
ifihis system serves five villages plus the government agriculture farm. The five
iif¥illages are Simtokha, Olakha, Jalu, Luthe, and Zigithana. Labor mobilization is
sed on the number of households in each village. The command area and the number of
Museholds in each village are different. All the beneficiaries from all of the
fillages contribute labor at the time of desilting and repair, starting at the intake, !
furking toward the tail. FEach village contributes labor from the intake up to the
~fillage. The Simtokha people help to desilt the canal only from the intake to
fintokha, The Zigithana village, at the tailend, contributes labor to clean the .
tire length of the canal. Should breaches in the canal occur, repair is done by the
illage in the area of the breach.
_ Chavana. 1In Chavana, annual maintenance is done by the farmers. They have only .
‘§ight beneficiaries and all of them participate in the maintenance work.
Bajo. Because various groups use the water for different purposes, contributions
0desilting and maintenance of the Bajo system are more complicated. The dzongkhag
‘FFuires the townspeople to contribute to the maintenance of the system up to the
‘Pler tank. The Army provides manpower for maintenence up to the water tank. The
‘Prter for Agriculture Research and Development (CARD), established in 1982, is
fxated in Wangdipodrang. Before the establishment of this center, it was a
Vernment agriculture farm. At present, the Center is engaged in collaborative
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,WH Since CARD uses water from the Bajo irrigation system it contrlbutes m;;hinery
rﬁ cash for the maintenance of the system from intake to water tank.
4k Until the present, the farmers have had to provide labor for maintenance work
ﬁmlthe intake to their farms, which are situated beyond the water tank. Because so
v people use the water from the canal, the farmers have petitioned that the Army,
,uh and townspeople be responsible for O&M of the canal from the intake to the water
ML k. The farmers would then take responsibility for O&M from the water tank to their
il yoms. To this date, no decision has been made regarding their petition.

: Lapchaka. Lapchaka has a long canal. Annual maintenance is the regpongibility
f the beneficiaries, who are usually supervised by the section officer assigned to
e system. The yopens of each section make sure that their sections are desilted.

The Yuwawon system (Lobesa village) is a large system with a large number of

meficiaries. Landowners are required to contribute five man-days per acre to the
M ual maintenance work.
7 Each system appears to have developed a management method to accomplish annual
sintensnce. Yopens perform important roles in mobilizing people, maintaining the
stem, supervising water distribution, and resolving conflicts regarding irrigation
gement. Labor mobilization is compulsory in many places except in Lapchaka where
wsh fines are collected from persons who are absent from the annual maintenance work.

“iter Distribution
Water allocation and distribution are two important elements in farmer-managed
stems which shape the nature and strength of the irrigation system.
ilbter distribution methods varied among the systems that were observed, each having
Mlistinctive characteristics.
Water distribution in Simtokha. In the Simtokha system water is allocated to the
Hilrticipant villages. Hence, each village has to contribute labor for the maintenance
+# the system. This labor contribution ensures the village's water right.
] Water distribution practices are related to the principle of water allocation.
‘[jfter desilting the canal, the total volume of water in the canal is used by the first
#fllage until planting is complete. When that village has completed planting, the
ptal volume of water is diverted to the second village. Each village receives the
tire amount of available water for plantation in turn.
Once the whole command area has completed plaentation, the principle of water
stribution changes .so that water flows continuously in the canal and all of the
‘{Mlllages receive a share.
;i Each village has its own method of water distribution. During the time of
52 intation, each village decides the rotation system for water distribution. The

trmant said that the basis of rotation within the village during plantation and
‘ ‘?is on the basis of the number of households. The mandal supervises the
‘Wation,
The villages have practiced field-to-field irrigation and there are not many
b t;fhannels and control devices in the command area of the Simtokha irrigation
Water distribution in Chavana. Chavana, with only eight beneficiaries and a
command area, has some interesting features regarding water allocation and
tribution. Water is distributed using different methods depending on its
Pilability.
is system received government assistance for canal improvement. Since water is
¢ during the early part of the season, the farmers decided to install wooden
gPortioning weirs, called gahs in the local language, across the canal at two
Ms. The water share appears to be based on number of beneficiaries, not on size
larRiholdings. Water is allocated according to the number of original beneficiaries

3
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‘ -(ﬁgen) in this system, so there are seven notches of equal size in the first weir to |
aﬁb“ for an equal flow of water to each household. The water flowing through one of -+

wgnotches is again divided below the weir to supply the eighth beneficiary without

‘Wiisturbing the share of the other six original beneficiaries.

: First Location of

Proportioning Weir

Second location of
Proportioning Weir

The second wooden proportioning weir is installed at a point in the canal where
if@nly five beneficiaries receive water, hence there are five notches of equal size cut
the second weir. However, the amount of water flowing through any one notch is not ~
mys sufficient for agricultural purposes. Therefore, the farmers receiving water
sugh the notches in the second weir have established a rotation system whereby all

e wvater is diverted through three notches for a specified time, then the other two

~fitches receive all of the water for a specified time. This gystem has been in
actice for two years.

The Chavana system adopted the use of the wooden proportioning weir after
.searning about its functions from one of the beneficiaries who had seen a

J.pxtioning weir in the village of Dhawakha where he was formerly a resident.
Foording to the farmer, a High Court judge, Mr. J. Dorje, initiated this scheme to
“ijpolve water-related conflicts in the Dhawakha system.

An interesting concept related to ownership of water share was observed in this
tem. It seems that water share is not attached to the land but considered property
the individual beneficiary. One farmer in the Chavana system brought his share of
i@ter from the neighboring Dhawalkha system to his fields in Chavana by digging a
el from the Dhawakha canal to the Chavana canal. He runs the water from Dhawakha
@hig fields in Chavana whenever the Chavana system is not running water in its

Wsl. Hence, this beneficiary can use his share of water in whichever system he
shes as long as he can get his share of the water from the other canal to his
felds.,

Bajo system’s method for distributing water. Because various groups use the

fer from the Bajo system, formal asgreements regarding water allocation and
Firibution are enforced. Water from the Bajo canal is used by the townspeople,

7; CARD, and the farmers. However, the farmers are the primary users of the
Etem.

A proportioning weir divides the water flow between the irrigation canal and
Iking water tank. The dzongkhag and the farmers have an agreement regarding this
%ation. However, as the town of Wangdipodrang has developed, its need for water ~
 increaged .

‘The farmers also have a written agreement, registered in the dzongkhag, with the
lculture farm and CARD that specifies that the agriculture farm receive 3x3 inches =
Wter day and night, irrespective of season. Despite being a government farm, it

"t entitled to receive more than this amount. The Bajo system serves two

ies, Bajo Wangukha and Thango. The two villages rotate the flow of water. One
b%e will receive water for 12 hours in one night; that village will take water for
Wrs during the day in the next rotation.

Within the village, water is distributed according to the size of landholding,

12
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o control devices to measure the water are used. The yopen and the villagers
it e the fields and determine the amount of water to apply. ’
g: Lapchaka system. The Lapchaka gsystem is evolving a method for water allocation '
aﬂa distribution through trial and error. The management of a 22-kilometer canal !
glong 2 mountainside is a big challenge to the farmers and administrators.
3 The yopens get together twice a month to determine the water distribution and
‘Mrepair schedules. Observation of the canal reveals many places where damage has

il curred because attempts have been made to divert all of the water through one

tlet. Other damage to the canal indicates that farmers have attempted to open

‘,,authorized outlets.
‘ Yuwawan system. Yuwawan is a large system serving seven villasges. Water
scarcity is a characteristic of this system. Water is distributed on the basis of
village. Each village is entitled to get water for a day and night, usually 24 hours.
von it rains, there is plenty of water. But when water is scarce the people guard

eir water against water stealing attempts day and night. The rotation schedule is
‘Mrived and each village receives water during its turn. Within a village, water is
{lliistributed according to landholding size. No devices are used to control the flow of

‘llster at the farm level.

Water allocation and distribution are implemented in different ways in the
‘"ivstems that were observed. However, in each system the farmers have worked out
wthods to assure that water is available to the paddy crop when it is required.

"Wiesource Mobilization for the Operation and Maintenance of the System

x Two categories of resources may be mobilized by an irrigation system: internal
‘nd external. Internal resource mobilization means that the beneficiaries utilize
ARcsources from within the system. These could be labor or monetary resources.
‘Ofxternal resources refer to resources obtained from outside the system. External
Mesources such as construction materials and technical expertise are sometimes
‘Hrovided by government. Construction is directly under the supervision of a technical
“pert.  This assistance is usually aimed at improving the physical condition of the

tem.
Internal resource mobilization. In the five systems that were obseméa,, labor is
e primary resource that exists within a system. Labor contributions may be assessed
i one of two ways:! according to size of landholding, or according to the number of

Wouseholds. However, to be more equitable, the farmers have agreed that labor
“"Entributions should be based on size of landholdings.

3 The Simtokha, Chavana, Bajo, Lapchaka, and Yuwawon systems mobilize labor for
@eration and maintenance of their irrigation canals. Because of the short supply of
“grpover, many systems do not accept money in lieu of labor. If one household cannot

ply the required manpower it is held responsible for finding a laborer from
‘Pmevhere to do the work. If a beneficiary fails to appear for work on a specified
‘¥5, he is required to present himself on another day. Peer pressure is important in

aining compliance with the labor requirement. In some cases, the absent

‘ fleficiary is denied water for the semson. This occurs in Simtokha, Yuwawon, and
"o,

In Lapchaka, farmers who are absent during maintenance and repair work are fined.
e fine is collected by the section officer and deposited in the dzongkhag.
¢ only system with a bank account.

In the Bajo system, materials, tractors, and cash are mobilized from CARD for

?ntenance of the system. The townspeople and Army also contribute menpower for the
fintenance effort.

This is

(Lern All of the five aystems observed had assistance
1 the government for the renovation of physical structures.

V system can be a candidate for such improvement. The farmers, through the gup,
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{ e a petition with the irrigation unit of the dzongkhag. The district -
Ahinistrator puts the proposal before the dzongkhag development committee. Once
mved by the dzongkhag development committee, the petition is sent for approval N
from the Irrigation Division, which checks the technical feasibility of the systen,
m,poval is sent to the irrigation unit of the dzongkhag. Once approved, the

grongkhag unit is in charge of the renovation work. In all improvement projects the =
farmers provide the labor for the construction work.

&&)nflict Resolution

= Although very few conflicts are reported in Bhutan, mechanisms exist for the
resolution of conflicts should they arise. -
When conflict arises within the village regarding irrigation water, it is settled
{iflty either the yopen, the gup, or the dum, who is the caretaker of royal lands.

- wWhen the case involves a bigger dimension, it will be referred to the dzongkhag,

g5 occurs in Lapchaka. Sometimes the case is referred to the judiciary court in order;
o establish the water rights.,

e e o R

i@irrigation-Related Officials

& Some form of irrigation organization exists in the beneficiary-managed
iflirrigation systems. Yopens are elected by the beneficiaries to carry out certain
dfunctions. In some cases, they are paid, but this is unusual. Each of the
sieneficiaries takes a turn at holding the office of yopen. The gup or mandal is the
Fillage head. He is paid by the government but elected by the villagers. The gup
ifllespecial ly plays an important role during the time of renovation and selection of the
2ieystem for renovation. He keeps the record of landholdings and organizes the farmers
Hlfor desilting and maintenance of the canal.
X The dum is the caretaker of the royal lands. Since he is close to the royal

Wemilies, he is influential in resolving irrigation-related conflicts within a
¥illage.

PURICULTURAL PRACTICES

The systems observed are in the valleys and terraces close to the valleys.
; Irrigation activities are primarily geared toward paddy cultivation. At higher
ifltitudes, red rice is grown, and in lower altitudes white rice is cultivated. Around
e valleys, chili, mustard, and wheat are grown as second crops. Wheat is not yet a
ery important crop. Wheat straw is ugsed as animal fodder.
As part of a program to increase paddy production, experiments are going on for
e cultivation of early paddy. Depending on the availability of water in an area,
e Agriculture Department will designate areas where two paddy crops may be grown.
Bl irrigation systems will not be allowed to have two paddy crops because this may
huse water conflicts.
CARD is introducing row plantation with the objective of introducing roter
Feders as part of an extension program that includes farmers in the Bajo system.
mts are subsidized, and insecticides are free in the Thimpu, Wangdipodrang, and ~
akha districts.
In order to increase the area under paddy, government has encouraged people to

pvert hill slopes into terraces and is providing Nu 300 per acre for such terrace’
: 1n\g.

) ARY

1. Some form of irrigation organization exists in all systems that were
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d. The irrigation organizations perform the tasks of water acquisition, water
stion and distribution, and resource mobilization, especially labor mobilization
e .maintenance of the irrigation systems.
§2. Annual maintenance is the responsibility of the beneficiaries of the system.
or the yopen or gup decides when desilting and repair of the canal is necessary.
Semtion management officials are found in the villages.
#-3. The Royal Government of Bhutan provides material and technical support to the
jgation systems designated for assistance. Usually the government provides
| struction materials and technical manpower but the beneficiaries contribute the
hstor for the construction activities. Labor mobilization has become a difficult task
L, pany of the farmer-managed systems because canals are long and manpower is scarce.
e construction works are performed under the supervision of the irrigation
rsonnel. Contracts for construction are not allowed when the government assists a
gmer-managed irrigation system.
4. The irrigation organizations that were visited do not keep written records of
+ileir activities apparently because the number of beneficiaries is small in many
- kystens .
5.

& by

b

Except in one system, monetary transaction in the irrigation organization
bes not exist. Labor has a higher value than money since Bhutan is a country with a
amower shortage. Foreigners are not allowed to work as sgricultural laborers.

6. Irrigation organizations are not legal entities.

:.uvICATIONS AND ISSUES FOR FUTURE DEVELOPMENT AND GOVERNMENT INTERVENTION

Qi 1. Because of labor shortages, government should consider the canal length and
g@rber of beneficiaries in a system when determining which systems should receive

. 4vernment subsidies.
- 5 2. The irrigation systems observed in Thimpu, Wangdipodrang, and Punakha have

‘Hidopted flexible systems adapted to the local topography and terrain. Hence,

! ivernment regulations pertaining to the beneficiary organizations should be flexible.

&i¢gid rules applied to all systems might render the irrigation organizations

effective.

3. Issues on tenancy rights create problems for management of the systems. In
fe of the villages of the Bajo system, tenancy changes each year, requiring water
location and labor mobilization quotas to be readjusted according to the number of
inants/beneficiaries using water that year.

# In the Lobesa system absentee landlords are predominant. The tenants on these
‘fnds have no assurance from one year to the next whether they will remain on the same
. Where there is no sense of security, the tenants have little incentive to
Wintain or improve the irrigation system beyond immediate necessity.
: 4. Bhutan has a variety of irrigation systems with diverse arrangements for
i t?mining water share, water allocation and distribution, and labor contributions.
fgation organizations are a strategic resource enabling better management of
igation systems. The irrigation organizations which are presently in operation in
gutan need to be properly understood before water users associations are introduced
‘Foss the country.
5. In many systems, the roles of the yopen, gup, and dzongdha are spelled out
¥arly. These leaders presently play important roles in making the irrigation
Btems  functional. The government plans to create water users associations to
ge the O8M of the irrigation systems. Any irrigation organization which is
'Nﬁd needs to capitalize upon existing local expertise and integrate the already
Fsting leaders and management practices into the new organization.
§ 6. Over time, the demand for water for other purposes such as new settlements,
Sy industrial use, and for government agriculture farms will increase. Hence,

s e
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riculture farms have plans to take water from existing systems. Norms need to
eloped when new projects use water from the existing systems. Such use of water
d not result in the scarcity of water to users with prior appropriation rights.
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: APPENDIX 1 :
AREAS OF WET AND DRY CULTIVATION

. Areas Wet cultivation Dry cultivation
(ha) {ha)

" o - -
‘ ‘dparo valley 3237 1214
“thimphu Valley 2428 809
. sWangdiphodrang Valley 3237 2023
-punakha Valley 4856 2023
“Ha Valley 1618 404
.gambe Valley 809 404
Gasa Valley 1214 404
- tungshi valley 809 404
gamchi Zone 1618 2428
Phuntsholing 809 1618
. Chacha 1618 404
Chirang Valley 2428 3237
Dagana Valley 1214 809
¥hen Valley 1214 1618
Sarbhang Zone 2023 2832
48 Bumthang Valley 2428 809
§J Tongsa Valley 1214 809
i lunatshi Valley 1618 i214
48 Songar Valley (Mongar) 2428 1618
Tashi-Yangtsi Valley 1214 1618

Tashigang Valley :

- {including base area) 5665 3237
TOTAL 43707 29947

Source:

Narendra Singh, op.cit, 181.

B The figures given in the table indicate the availability of cultivable land under
Mierent conditions. Wet land does not necessarily mean irrigated land. The total
gated land in Bhutan is still very small.
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| the government departmental outlay, the construction of roads topped the priority

APPENDIX 2
TWENTY-FIVE YEARS OF DEVELOPMENT IN BHUTANS

D.N.S. Dhakal i

hiTRO DX TON

#The Kingdom of Bhutan is a small, rather isolated state, with a total area of

;,500 square kilometers and a total population of 1.165 million, situated between the _
uﬁan Plateau and Himalayan crestline to the north and the Brahmaputra plain to the

.Before 1961 most Bhutanese knew little about the outside world. They had no

wds for vehicular traffic, lived on subsistence farming, and had a homogeneous

ciety, devoid of today's educated, business, and farming groups. Most were -
ntented with what they had.

W OF DEVELOPMENT

In 1961 Bhutan launched a planned process of economic development. The First
e-Year Plan (1961-66) primarily concentrated on development of infrastructures. Of
st accounting for 66 percent of the total $10.7 million budget. Some of the

tract funds for the construction projects went to local contractors who made rapid
ofits and formed the core of today’s affluent group.

Another major thrust of both the First and the Second Five-Year Plans was on
cation. In this way the government established a number of primary and secondary
ools, and also provided scholarships for brighter children to study abroad. This
plied the government, both at home and abroad, with educated school graduates who
the early 1970s were able to shoulder government responsibilities. Thereafter, the
ite-collar sector found public popularity and created momentum to form today’'s
ated elites.

Thus, the dawn of development broke the kingdom's traditional homogeneous society
0 classes and ushered the people into a new era--an era of business opportunities,

education, free medical care, and job prospects outside the traditional sphere.
AL ATID SYNDROME"

‘g The total outlay of the Second Plan {(US$ 20.2 million) was 90 percent larger than

First, and the Third (US$ 47.5 million) was 139 percent larger than the Second.
three Five-Year plans were developed entirely by foreign expertise; and, in fact,
total outlay of the First and the Second plans came as grants from the Government
Idia. As a result the people knew little about what these early development
estments would mean to them in the future. Furthermore, the continual aid

ronce of the Government of India, the availability of the United Nations (UN}
lopment assistance when Bhutan joined the UN in 1971, and the kind gestures of

r friendly nations (such as Switzerland, Japan, and Australia) to participate in
tlopment work escalated the confidence of the people in external aid.

Assured of the bilateral and international aid, the Government continued to add

lopment projects, rehabilitate settlements, reduce taxes, and subsidize prices on '

tial commodities, fertilizers, agricultural implements, and cement. This made

Dhalkkal, D.N.S. 1987. Twenty-five years of development in Bhutan. In Mountain {
frch and Development, United Nations University and International Mountain [ i
*y, Boulder, Colorado. 7{(3)August. |
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general public heavily dependent on the Government: dependent on jobs, education,

bfthealth care. From the dawn of development to the Third Five-Year Plan the

wrpetual Aid Syndrome" preoccupied most Bhutanese.

ANSITION PHASE

. The Transition Phase began once the newly ordained Planning Commission took
gonsibility for preparation of the Fourth Five-Year Plan 1976-81). Until then, no
le responsible government body had existed to co-ordinate development plans for
q4evw and planning; most tasks had been undertaken on an ad hoc basis. The Planning
mission established statistical units, channelized information from audit and
8.tral account units to generate at least the basic data deemed necessary for

king on progress towards its goals. Having routed most information through its
dnistrative units, the Planning Commission launched a $101.6 million fourth Five-
4 Plan in 1976, ‘
Although the format of the Fourth Plan differed little from that of earlier
bns, emphasis thig time shifted to agriculture, which was allocated 29 percent of
. total budget. The Government hoped to boost agricultural yields, and thereby
dice the already staggering dependence of the people on the Government.
bmltaneously, large investments, outside the plan outlay, were made in a 336
pwatt hydroelectric project, various industries, and major irrigation works, in
&ir to establish the revenue generating base of increasing the internal contribution
i&the Fifth Plan outlay. The capital investment came from the Government of India
ii&th in grants and loans.
But upon evaluating the feedback from the Fourth Plan in 1982, the Government
fd a8 record food deficit of 25,000 metric tons, unbalanced regional development,
s huge overhead cost due to the burgeoning bureaucracy which consumed most of the
s@mue from capital investment. This convinced the Government that there was a basic

w in the system, and it was decided thereafter to slowly lead the people away from
- "Perpetual Aid Syndrome" towards “self-reliance".

+GE TO SELF-RELIANCE

The self-reliance policy of the Fifth Plan (1981-87) required a structural change
the bureaucracy. As the first step, the Government decentralized the development
inistration into districts (dzongkhags). 1In the dzongkhsgs, Dzongdhas {(district
missioners) were entrusted to constitute district planning committees (Dzongkhag
“itye Tshokchungs) to decide upon the nature and quantity of aid required by the

ple in each district.

Every development proposal was to be submitted through the people. The

‘froment officials would help the people to understand the feagibility and cost of

kific projects. Also, it was made mandatory for the public to contribute either
yr, cash, or materials. Only upon meeting these conditions can the Dzongdha

ard plan proposals to the National Planning Commission for final approval.
Another obligation requires that the district plan must conform with the general
lelines stipulated in the National Plan document. Also, once the plan has been
iated no interim alteration is permitted without the prior approval of an
fopriate authority. 1In addition, the progress of the plan would be periodically
tored and evaluated by an expert team deputed by the National Planning Commission.
Dzongdha is accountable for mismanagement or slow progress.
This work format was intended to streamline responsibility and bring general
TMess to the people of the amount of money the Government had been committing to
zongkhag. Also, the villagers would become cost conscious and be encouraged to
the free development support facilities in agriculture, animal husbandry,
tion, and health. In addition, the dzongkhag's elites would become familiar with
recurring expenditures from the development infrastructure, and would comprehend
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ecessity that someday the people should be left alone to manage their own

- r%fiothier reforms in the Fifth Plan were concerned with reorganizing the

. ﬂ;éaucmcy, cutting down unnecessary staff, and commercialization of public
terprises. These reforms helped the Government reduce overhead expenditure and

) .rease working efficiency, and they produced significent annual revenues. It is
lected that the revenue generating sources, such as tourism, industry, power, and
restry will continue to improve in efficiency and will provide a significant

ternal contribution to the budget of the Sixth Five-Year Plan (1987-92). The
Lvernment. estimates total revenue at

pt.2 million during the Fifth Plan period.

L IMS TO OVERCOME

It seems that everything that could be accomplished by the bureaucrats has been
ine. But there are remaining tasks of a scientific nature if Bhutan is to pursue a
otained, holistic approach to complex mountain development.
gues, the following require immediate attention:

- To investigate scientifically whether or not a subsistence community with an

srage of about one hectare of land per family can become self-sufficient within a
tain time period.

Of the many important

To suggest an alternative approach to tackling the household problems of self-
Sfficiency if the present milieu inhibits the society from moving towards this goal.
3 To determine the present status of soil erosion, and integrate a new village-
llde soil management system based on agro-climatic data.

* - To assess the present status of environmental degradation from road cuttings,
rercial logging, industrial development, hydroelectric dams, and mining, and then

R establish a regular monitoring body to record the environmental changes within a
Srtain time period.

: To create facilities for recording time-series data on rainfall, temperature,
‘4 wind and also on stream-flow and sediment transfer. This information is important

deciding whether or not a cycle of catastrophic events would effect developmental
capital projects in the specified time period.

CLUSION

The development process, which invariably creates disturbance in a self-
ARtained, subsistence farming community, is difficult to reconcile with native values
-{§i¥ goals. As more developmental programmes are initiated, they create disturbances

- At require more attention. Whether a developing country such as Bhutan can someday

+4reed in bridging these gaps or not, it is still necessary to make an honest effort.
ort.
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RECONNAISSANCE/INVENTORY STUDY OF IRRIGATION SYSTEMS
IN THE INDRAWATI BASIN OF NEPAL

"Robert Yoder and S.B. Hpadhyay[

INTRODUCTION

The first official recognition and estimate of the extent of farmer-
ganaged Irrigation systems (FMiS) in Nepal was wade by the Water and Energy
commission Secretariat (WECS) in 1981. The size of systems ranges from a
single farmer‘’s plot conslisting of a fraction of a hectave (ha) to the
federation of several organizations and diversfons fute a system which
{rrigates as much as 15,000 ha. However, it is the shcer number of systems
rather than thelr size that makes the greatest [mpact on irrigated
agrlculture. Farmers 1o Nepal have been active for mony gencratlons in
pushing the technology available to thew to fts limit. They have tapped all
easily accessible water and land resources to develop irrigated agriculture.

Excluding the systems in the tarai, simple extrapolation of the results
shown in this paper along with information from the Laud Resource Happing
Project (1986), Iudicates that there may be weil over 17,000 farmer -managed
systems in the hills of Hepal. The impact of FHIS in tcrws of subsistence
lHviog and hience the national economy has not been carelully studicd. Hartiuo
(1986) and Yoder (1986) present data from several commmitles with perennial
Irrigation at elevations below 1,000 meters {m) which produce three crops per
year. The net aunnual increase in cercal production with irtigation over that
of nearby unlrrigated land was found Lo be well over 6,000 kilograms per
hectare (kg/ha). As a conservative estimate one cau assnme an avevage
Increase in production of at least 2,000 kgs/ha through M8, Using this
estimate of yield Iucrease and the WECS estimate that rouphly 390,000 ha ave
frrigated by such systems in all of Hepal, oune can show that the incremcntal
lucrease in production due to FHIS Is providing the total subsisteunce level
cerval productioun for at least 30 percent of Hepal's population. This
caleulation is based on the average ceveal consumption of 164 kg/pcison/yr
{khadka and Gautam 1981). WECS is presently conducting a water-use inventory
In the taral districts which will give a better estimate of frvigated land
area. Prelimlnary analysis indicates that the area ivvigated by IS may bLe
as much as double the earlier estimates. In this casce the dependency upon
FHIS for [ood production may be much higher than the above analysis
indicates.

lpobert Yoder is a resident scicutist in Hepal for the Iuternational
lrrlgatlon Management Institute (11M1) and S.B. Upadhyay is the cexecutive
director of the Water Resources Directovate in His Hajusty’s Government of
Hepal's Water and Energy Commission Secretaviat (HMGN/WECS).

The actlon research project reported on in this paper is adwinistered by
WECS and partially funded Ly the Ford Foundation,  The views and
fnterpretations in this paper are the authors’ and are net attiibutable to tle
[nternational Irrigation Management lustitute, Water and Encrgy Commission
Sceretariat, or the Ford Foundatian.



THTERVENTION TN FIUIS

The appearvance of wost THIS belles thelr potentlal performance.
Prush/staone diverajons and eacthe-lined canals leak and require frequent
This has led development apencies, and engineers in pactientar,
to asasume that strnetoral fwprovements in the water acquisition and delfivery
system will fwprove the asystom of ficiency.  Further, that efficient operation
#ill allow for move 1eliable, intensive frripgation of the exlsting command
Aaten, and expanzion of the irvipated area where land is available.

maint enanee

Fast offorts of intervention fn FHIS to lmprove thefr agricultural

This s partially due to
wirdiapnosing the cavar of the shortcomlugs. FHIS are generally built with
lacal materials that decay quickly when not in use.  Iuspection of systems by
teehnfetans vesponnible for intervention usually takes place in the winter
and dry season. At that time many systems do not have water available in
theiv courvce and farmers do not waste effort {n trying to malntain a system
that cammot be used fov a meason.  Technicians often declare such systems to
he fu tetal disrepalr witheut the understanding that they will be transformed
inta viahle syatoms by the heaeflciaries as soon as water s avallable. In
zowe caces foarwers are willing to Invest as much as 50 person-days/ha/year in

petformance have nat heoy h{,(hly auceessful

maintalndop theiv systems (Yoder 1986) .

Fhysfcal fmptovements in a system may be a necessary condition for
better performance but maliup structural jmprovements alone seldom brings the
The strenpth of an frripation system with scarce resources

destred results,
Jmproving the management capability

that perfarms well, Is it panagement,
aof paorty pervforming systems may he equally important to making {mprovements
ta its phyvsieal system,  In sowe cases assistance from outside the community
hae craded Tocal manapement and vesowree mobllization capability.

The mapndtade aud impact of reseuvee mohilization by the beneficiaries
iz not well Fooun or understond.  The high performance of some FHIS s
attributed to the capability to mobilize tremendous labor and cash resources

for operation and malntenance (Yoder 1986).  One system in Gulml, twe in

Palpa and one in the Nawalparasi hills were intensively monitored for 18

months fu 1982-83.  In systems where the water source was adequate, all were

producing three {riigatesd crapn each year. Using crop cuts to estimate the

vield, the system with least water.-praducing two crops--had a total annual
production of 5,700 fp/ha and those with three crops per year ranged from
7,500 to 2,000 kp/ha. Sach esamples of fntensive agriculture production in

THIS are not isolated casces (Pradhan 1986).

Nowever, some [HIS are operating far below the preduction level that
they could potentially achicve with the avallable water and land resources
(Pant 1985; Tiwari 1986). Iun many cases farmers hiave good cause for
requesting and actively campaigning to attract outside assistance for
structural {mprovements.  In addition to more veliable and extensive
trrigation, farwers are internssted In reducing the effort--labor and in some
cases, cash--that they need to Invest in maintenance of thelr systems. ’

With increasiop interest amonpg apencles to target poorly performing
systems {or intetvention, several practical questions emerpe. It is clear
that FMIS have beren suncersful in increasing agriculture production. Some
systems perform well and are close to achieving thelr potentianl. Others
perform far below their potential.  How does one distinguish between systems?

What procedure can be used to quickly collect and analyze iuformation for
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fng systems in priority for assistance? How does one analyze the

stoms in order to diagnose the causes of low performance? How does one
grvene to improve the performance?

VECS has engaged In an action-research project to attempt to auswer
. of these questions.

g WECS ACTION-RESEARCIHE PROJECT

The underlying rationale for the WECS actjou-research project is the
sothesis that farmers in the hills of Nepal have already, to some extent,
eloped most of the sites with potential land and water resources for
fgated agriculture. Few new systems will be built where there i1s not at
st some existing irrigation activity. Where irrigated agriculture already
Ists, farmers have some ifrrigation management experience. They also have
puiedge about the stream discharge, diversion and canal maintenance
blems, soils, irrigated agriculture practices, and benefits of irrigated
biculture. It s expected that food production gains can best be made by
lning the existing (running) systems to ldentlify, and to the extent
slble, release the constraints that farmers face in increasing

leultural production through intensification or expausion of their
lgation system.

The aim of the WECS project is te examine the physical, hydrologic,
onomic, economic, and social/organizatiovnal aspects of existing irrigation
tems to first identify if there are water and land resources in a

nity that are not fully utilized, and then attempt to uncover the reason
less than full exploitation of the irrigation potential.

Another aim is
velop and test processes to overcome the problems.

Emphiasis 1s placed
veloping the necessary methods and tools for colliccting useful

mation as quickly and cheaply as possible. After evaluating the

tiatives, recommendations for upgrading and ifmproving individual syscem
ation will be made and carried out as a part of the project.

The intent i{s to carry out all activities fu such a way as to cnable the
fictaries to continue to take full vesponsibiffty for the operation and
tenance of thefr frrigation system. This implies maximum participatlon

# farmers in che identification of the constraints, cxamination of
fMatives, cholce of the approprlate action, and fmplementation of the

on,

The action-research mode of carrylng out the work allows specific

R'¢®s to be addressed as they are fdentified. Rccommended actious can be

tented {mmediately, offering an opportunity to Further study the impact

eS¢ activities and to make additional recommendations and carry them out
cessary,

tives of the Project

e primary objective of this action-research project Is to examine ways
sist farmer-managed systems thav will allow them to overcome the

aines limiting iuntensification and expaunsion of Irrigated agriculture.
ficludes testing lower-cost technlques and technologies and maximizing
“r”Cipation and resource mobilization of the benceticiavies. 1t also

';S developing and testing low-cost processes, procedures, methods, and

}ogy for developing under-utilized human and physical resources. The

$ to do this without shifting the responsibility for operation and
f'ince to the goverument.




The WECS action-research project proposes to assist frrigation systems
in the project area. MHowever, success of the project will not be measured by
the intensification or expansion of frrigated area, but by the degree to
which the objectives of developing processes and procedures are accomplished.

The implementation of the project is being carried out in two phases.

The first phase consists of Information gathering, analysis, and
recommendations of steps for Initiating the second phase. The second phase
will involve intervention {n irrigation systems selected as a part of the
first-phase activity. Monitoring and evaluating the intervention will be an

integral part of the activity.

The chronological steps taken to carry out the first phase fnclude:

1. Project site selection.

2. Development of the terms of reference for a reconnalssance/inventory
and rapid appralisal study of the project area.

3. Seleetion of a local consulting firm to carry out the first phase
field studies.

4. Developmeut of a procedure for the reconnalssance/inventory study
and carrying out the fleld work and report writing assoclated with it.

5. Selectlon of micro areas for further investipation by rapid
appralsal techniques based on the reconnalssance/inventory study report.

6. Dbevelopment of a procedure for the rapid appralsal study and
carrylng out the field work and report writing assoclated with it.

7. Development of a work plan for the second phase based on the
reconnalssance/inventory and rapid appralisal reports by the consultants, and
additional fileld recomnalssance by WECS staff.

Vith the exception of developing a work plan in the last step, the first
phase Is complete. The remalnder of this paper will examine and analyze the
procedure and results of the reconnalssance/inventory step of this activity.

Mcthodology and Field Procedures

The project site was envisioned to encompass a large river basin and
include 8ll of its numerous minor tributaries. The criteria for selecting
the site were: accessibility from Kathmandu for supervision and
representativeness of the hill areas of Nepal. The Indrawat!i River basin In
Sindhupalchek flt these criteria. To further define the boundaries of the
project, only the area above Sipa Ghat, extending four kilometers (km) on
each side of the Indrawati River, was included. This excluded the Melaunche
River, a major tributary, but included almost all of the remalning lrrigated

area in the basin.
The consultants were given background materials, Lncluding check-lists
and write-up guldes developed In different parts of the world, and avallable

materlals from Nepal. From this material they developed thelr own lists and
guldes for both the reconnalssance/inventory and rapld appraisal study.
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To carry out the fleld work the consultants were to use an
interdisciplinary team consisting of at least an engineer, a soclal
sclentist, and an agriculturalist. However, the nature of consulting ficrms
does not lend itself to fielding such a team. Few persons can be employed
full time by consulting firms, therefore Individuals who can take leave from
their regular jobs are recruited. Frequently the best-qualified persons on
the roster are not avallable and others must be substituted. This allows

lictle flexibility in selecting disciplines.

The reconnaissance/inventory fleld work was carried out by a civil
engineer, an agriculture specifalist, one junior hydrologist and twoc helpers.
Some asslstance was provided for part of the time in the field by an IIMI

social scientist.

The reconnaissance/inventory team visfted each Irrigation system in the
basin. The most important activity was to walk along the length of the canal
from the {utake to the command area. One or a group of farmers was invited
to accompany the team. While walking along the canal the farmers were
questioned sbout the operation and maintenance of the system and the
organization that was in place to carry out the varfous irrigation
activities. Problems with the diversion and along the canal were discussed

while making this Inspection.

Water In the source was estimated while inspecting the intake. Farmers
were also asked to estimate the discharge {n the stream and relate the
observed discharge to that in each irrigation season. In addition to the
consultant’s estimate of discharge by visual inspection, he asked the farmers
to make their own estimate by asking them how they measure water. Usually
the response was in ghatta of water (discharge required to drive a locally-
built water-powered flour mill assumed to average about 28 liters per second
flps}) or gagrl (water pot used for carrying domestic water holding about 20
liters) or samaha (water basin 5-10 liters). Water for driving a ghatta was
further differentiated by asking if the water was sufficfent for grinding all
types of graln. If at some perlods of the year it could oniy grind millet,
the discharge was clearly lower than at other times. Half or one-fourth
ghatta of water were also typical responses for discharge estimates., For
lower discharges, farmers were asked how long {t would take to fill a gagri
or samaha. Since time is not generally measured In minutes and seconds by
the farmers, they were asked how many times the gagri would fill in the time
that {t took to smoke a clgarette, which was estimated to be about four

minutes.

The error in this type of estimate {s high. A mill caw grind grafn with
0.25 - 1 kilowatt (kw) of power and power is a function of both the discharge
and head (height the water is dropped) as well as the efficiency of the
particular ghatta. However, it does gfive an idea of the relative discharge
and of the varifation over the year. Coupled with {uformation from the
farmers about the adequacy of the water supply for frrigating different crops
and whether there was sufficient water to expand the area irrigated, the
discharge fnformation provided Insight into the extent that the water
resource had potential for further utilization.

To the extent possible the command area was also Iinspected. This was a
difficult task among the many ridges and valleys and not always possible in
the time available. The farmers were asked to estimate the area In the
hydraulic command of the canal, how much of that area was actually i{rrigated,
how much was cultivated but not irrvigated, and the exteunt of the waste area.
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While examidug the command area, farmers were also asked about their
apricultural practices,

Fstimates of land area were more difflcult for farmers to make than
estimates of water discharge. The cadastral survey of this area is complete
and Individuale have knowledge about thelr own holdings but not of the
agpregate in the system. The most common measure of land area used by the
farmers in this area is the volume of seed required to plant the area. A
rough estimate for couversion Is 20 patti of seed/ha (91 liters of seed/ha).
Unlike most systems studied in western Nepal, few of these systems had
quantificd the resource mobilization or water allocation of the system on the
basis of land arca., Tharefore, farmers have not needed to compute the total
fand area or seed required for a system and found it difficult to do so. The
aceuracy of the land area information could be Iimproved with good quality air

plm tos.

Since maps of a sultable scale are not available, the consultants were
asked to make a sketch map of the area showing the {rrigation water source,
rouph aligmment of the canal, and layout of the cemmand area. The map
fncluded the names apd relatlive locatlons of the intake, canal, and command
area of cach system from that particular waler source,

RESHLTS AND ANALYSIS OF TIE RECONNAISSANCE/INVENTORY WORK

The project area covers about 200 square kilometers (km?). The
Indvavati River cannot be used extensively for irrigation because it is
deeply fancised, and is large, with violent floods. Almost all of the
frrigated ficlds In the project area recelve thelr water from the 25
tributary streams. Host of these streams are steep-sloped having highly
destructlve, short-duratfon floods during the ralny season and very little

water {n the dry season,

The reconnaissance/Inventory study identified 119 irrigation systems in
the project area with canals longer than 0.5 km. These systems irripate
about 2,100 ha of land and were found to benefit approximately 10,100
houspholds.  In addit{ion there are many systems with shorter canals and small
command areas in the valley bottoms which have easy access to the available
water. These were not included in the Inventory because they have little

poteutial for intepsffication or expansion,

The Jongest canal was found to be 5.5 km from the source to the command
area. On the average the canals are 1.9 km long and serve 100 households.
Several systems irrigate over 100 ha. Up to 800 households own portlons of
land In the larger systems. The average land area served by the systems in
the study area is 18 ha, lHowever, the median area covered by a system is

about 10 ha.

Of the approximately 3,800 ha within the boundaries that can be
trrigated by gravity (hydraulic or gross command area) from the canals, 30
pereent s ton steep or vocky for cultivation, Of the gross area, 56 percent
is frvigated and about 14 percent Is cultivated but not irrigated because of
fnsufficlent water in the source or luability to deliver the water to the

taod.
The area lirvipated vepreseuts about 11 percent of the total 200 km2

project area. Although the project area Is small and no claim can be made
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that it is average for the hills, this is possibly the best data presently
available for estimating the area {rrigated by FMIS in the hills and for
estimating the total number of such systems. Extrapolation of the number of
systems and percentage of area covered by FMIS in the project, to all of the
hills and mountains of Nepal, yields an estimate of at least 17,000 systems
covering 300,000 ha. The basis for land area in this calculation is taken
from the Land Resource Mapping Project (1986) and only Class I, 11, and III
land (land classified as supporting cultivation) from the siwaliks, mid-
mountains, and high mountains was included.

Out of the 119 systems identified, 25 have recelved some form of outside
assistance in the past 20 years. For some the assistance was a certain
tonnage of grain for working ou the improvement or rehabilitation of an
existing canal. 1In such cases the beneficiaries did most or all of the work
themselves. Eleven systems in the study area have been built (about half are
still under construction) by the Department of Irrigation, llydrelogy, and

Meteorology.

A major accomplishment of the reconnaissance/inventory work is a
detailed listing of the potential for elther Intensifying the cropping
pattern or expanding the area irrigated by each system. Out of the 25 basins
of the minor streams tapped for irrigation in the study area, only 11 basins
with 21 different frrigation systems were identified by the consultant as
having land and water resources with potential for expansion of the irrigated
area. A more reliable water supply would allow more futensive cropping in
many systems beyond these¢ 21 and {mprovements in both the management and
physical system would assist in making this possible. However, assisting the
21 systems identified by the reconnaissance/inventory study is likely to lead

to the largest gain in food production.

In addition to the physical resources, the study examined operation and
maintenance (0&M) activitics of the {rrigation systems and agricultural
practices. Even by spending very little extra time in each system the team
collected valuable informatfon about the historical development of the
system, the current organization for O8M, and the capability for resource
mobilization. This Information was counsidered along with information about
the physical system in determining the potential for expaunding water and land

resource utflization.

A summary of the effort that went into carrying out the reconnaissance/
inventory work is presented fn Table 1. Here it is seen that the report
writing was more time consuming than the field work. Attentlon should be
given to making the report writing simpler without comprumisfug content and
also to making it more readable than the preseunt two volumcs totaling 500

pages.
By making a comparison of river basins it Is estimated that the same

level of Intensive fleld work to cover the entire Sindhpalchok District
would require one team to spend about 18 veeks in the field.

DISCUSSION AND CONCIUSTONS

Although the estimates of water discharge and land area are not accurate
in absolute terms, the reconnaissance/luventory work Is extremely valuable In
determining the frrigation development potential in a relative sense. The
study has successfully ijdentified the existing irrf{gated land resource. It

-21-



&
£

o4 s
ALMEAREY &

Semes

as also successfully captured farmer input in Identifying under-utilized
Kosources.  Finally, it has allowed the identification of systems with
obvious potential for intens{fication or expansion from among those with
j1ittle or no potential. Through systematic examination, attention is
focussed on 21 of the 119 systems. The study provides a combination of
tnformation on the agriculture system, management practices, and physical
system, giving an insight into the constraints that must be overcome to make
the systems more productive.

If this type of study were to be carried out on a district-wide basis it
would allow planners and policy makers to set priorities that would maximize
returns on Investment fn development. The cost for completing the
reconnalssance/inventory study in Sindhupalchok would be approximately six
times what has been fnvested in studying the Indrawati basin.

éﬁiu‘ Two limitations of the present study should be addressed in future work.
: w3 The land area estimates need to be improved and potential areas where farmers !

%! have not been able to develop irrigation should also be examined. Both of

;;ﬁ* these could best be addressed by using good quality, large-scale air photos

. in the fleld. The possibility of using existing alr photos by enlarging
4 ! relevant areas should be examined. By tracing the boundaries of the

;iur frrigated area on the alr photo, more accurate estimates of area could be
i calculated. Some effort would need to go Into determining the scale of each

photo segment by making measurements on the ground or using the cadastral
map, {f fdentifiable features can be found on both the photo and map.

§re Tabhle 1. Resources expended in carrylng out the

reconnalssance/Inventory work (person-days).

Activity Offlice Fleld
o Preparé;ory
vork! 12 2
Fleld Work - 502
Report Writing 73 -

Ithis included map collection and study, preparation of !
question-gulde and write-up format, pretesting, etc.

2Twenty-one calendar days were spent in the fleld by the team.
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CUINELINES FOR RAPLD AFTRALSAL OF IRRICATION SYSTEMS ™% %% s
FXPERIENCE. FROM NEPAL

Prachanda Pradhan, Robert Yoder, and Ujjwal Pradban!

THE UTILITY OF RAPID APFRATSAL

Given constraints of time, money, and manpower, rapid appraisal is a
useful tool for assessing existing {rrigation systems. 1t can be used to
fdentify key Issues and problem arcas and to give direction for further
Investigation, The effort of rapid appraisal should lead to a wide variety
of options and pnssible altervative arrangements for irrigation management.

The “quick and dirty tmage™ often assocliated with rapid appraisale can
be avercome with a well-developed framework and a team that {s integrated in
fts effort, fantensive interaction of the team while {n the field leads to
cross-checking of Information and an opportunity for follow-up questions.

One must vecopnize that rapld appralsal has limftations. Not all
tuestlons can be answered by {t. Complex lssues cannot be unraveled in a
short tlme. Some resulits and conclusfons will inevitably be wrong.

Increased skill {n cross-checking can reduce this problem but there is always
danger that the fovestlgator will be misled by one or a few informants, It
is fmportant te examine rapid appralsal results within the context of its

Tlmltatfons.

This guldeline for rapld appraisal of irrigation systems was largely
prepared on the hacls of experience with farmer-managed irrigation systems in

Hepal. With some modification it could be used to investigate agency-managed

systems as well,

INTRODUCTION TO RAP'ID APPRATSAL

Agrvavian change and aprlicultural development are quite intimately
assaclated with the status of irrigatlon in Nepal, Irrigation Systems are
complex socio-techmleat units, and development activities have directly and
indirectly affected the status of these systems. Dde to resource constralnts
of a developlng country, a detalled and in-depth study of each frrigation
system under consideratiou {s not possible. This Is certainly not possible
in Nepal where it is estimated that there are over 20,000 frrigation systems.

Effective rapid appraisal studies cannot be conducted by simply putting
topether a comprehenslve question gulde and taking 1t to the fleld for
systematic investigation. Before a team goes to the fleld it Is importamt
that each member understand "what" the nature of a rapid appraisal study is,
"why™ rapld appraisal methods have been selected, "how” it will be applied,
and what the nature of the "product® of the study will be.

Tprachanda Fradluin and Rohert Yoder are resident sclientists In Nepal for
the International Irripation Management Institute (IIMI). Ujjwal Pradhan is a
research fellow affiliated with 1TMI and Cornell University.
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that 18 Rapid Appraisal?

- Rapid appraisal s s methodology for collecting fnfoermation quickly.
raisal is used in the general sense to mean lnvestigation and analysis,
od primary attention i{s given to practical investigation. Since the time-
frame for field fnvestigation s shortened, there is an attempt toc compensate
{ntensive preparation and carefully planned procedures in the field. 1t
g,particularly well-sufted for studies of frrigation systems since there is

8 gually more than one system to examine, and time, funds, and skilled

popover are often a constraint te conventional studies. The output of rapid
raisal studies is generally a report for a specific purpose. The purpose

for the study must be well defined in advance. The study is usually carried

wt by an interdisciplinary team.

thy Uise Rapid Appraisal?

A rapid appraisal study can be used for various purposes. In some cases
it can be used as a way to identify and descrlbe systems for which there is
w vritten documentation. It can be used to assess the physical system and
problems assocfiated with it such as Identifying the need for rehabilitation.
it can be used to assess the organizational strength and weaknesses of a
gstem. A study can be used to lay out the soclo-technical processes
fmvolved in the operation of a system and this information used to solicit
urticipation in organizational activities or collaborative resource
wbilization for improving the system. The utility of rapid appraisal metheds
¥t vary depending on the type and depth of information that is needed and
kv the results are to be used.

A series of raplid appraisal studies can be used to provide a cowmparative
Meture of irrigation operation across systems. By fdentifying pertinent
nutiables such as maintenance labor mobilized per hectare, sanctfons for
wter theft, leadership roles, etc., it is possible to make cross system
mparisons and in some cases rank the strengths and weakuness of each system.

A general plcture of a single system or a comparative understanding of a
eries of systems helps decision makers focus on key issues. It might point

; tvard the need for more in-depth research or identify the physiecal areas or
W»clal interactions that require further study. 1t may thus be a tool for

dentifying further research needs.
W to Undertake Rapild Appraisal?

Since irrigation is multidimensional with interacting physical,
lological, and social eavironments, an interdisciplinary team has a definite
“Wantage, This assumes, however, that the team will work together and
feract; ft is an {deal that cannot be taken for granted. A balance is
*ded among the team members to {nsure that the necessary multitude of
Tspectives are properly integrated and fncorperated into the report,

There should be a consclous effort to cover the range of disciplines
tded to understand the complex interaction of the biological, social, and
¥slcal environments. A valuable contribution that should not be overlooked
the opportunity for cross-fertilization of research methods among the
lferent disciplines represented on the team.
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Unstructurcd, small-group interviews and careful observation are

- pewerful tools for collecting accurate information and should be used as much
Interviews should be conducted with a checklist to ensure that
the fmportaunt peints are not missed. Open-ended discussion should be
encouraged by avolding formal questiomnnalres. Since time is a factor in
rapid appraisal, choose a gulde who knows the people and is familiar with the
part of the system to be visited. This will assist in moving about and
meeting key Informants, allowing for rapld investligation. Use maps or aerial
rhotos to select locations and pick out key categories of information to
determine which people to visit. Key {nformants to {nterview should be
selected for thelr specialized knowledge: {rrigators (head, middle, and
tall), women, apricnlture workers, and project staff. When different
versions of issues are given by different informants, they must be
futerpreted from the perspective of the different Interests within the

On sensitive issues one must be careful to remain neutral.

as possible,

community.

For many irrfgation systems in Nepal, what one sees in the fileld visit
witl be dependent upon the time of the year. Some systems are not operating
in the dry season. Host systems have been bullt for {rrigating monsoon rice.
It would be deslrable to visit them during the monsoon even though that {s
the time when travel i{s most difficult. If a system is visited while it is
not operating one must look for clues to how the system might function. For
example, the cropping pattern and the extent and location of fallow land
would lead to questions about water adequacy and the management of
distribution. The logic for type and location of physical structures like
aqueducts, siphons, and gates, or lack of structures, are easier to
understand {f the system is seen In operation but can also be visualized by

imaginative questioning.

Preparatory steps before a rapid sppraisal study. Gathering all
avajlable information such as maps, previous reports and alr photos, s the

logical way to begln any study. To become femiliar with the study area,
there is no substitute for desk work. If a large area or large number of
systems are asslgned for study, it may be necessary to do a reconnaissance.
It is not necossary that all team members participate in this step. One or
two persons can do the reconnaissance. The purpose of the reconnaissance is
to help in selecting, or limiting, the type and number of systems for further
stady. It should pive an overview of the situation and the reconnaissance
report should pravide valuable background material for hriefing the team.

Formation of the team. For {rrigation studies {t Is useful to have at
least a mix of four disciplinary skills on the team--organizational,
cultural/social, technical, aud sgronomic. However, even more {mportant than
the disciplinary mix Is mutual respect and an attitude and desire to learn
from each other's point of view. Three to six members on a team allow easy
interaction and discussfon. If a portable computer is avallable, an
experienced typist with the team in the field would help reduce the drudgery

of writing and speed up the report writing.

There should be an organizational meeting

Rapld appraisal activities.
A team

uwhere {nformation {s shared and roles for the study are established.
leader should be selected to assipgn tasks: logistics, public relations,

All of the background material available should be shared among
There should be discussion about the purpose of the
The checklist or question guide should
It is useful {f this checklist can be
This facilitates

scheduling.
all of the team members.
study and the format of the report.
be discussed and amended by consensus.
arranged in the deslired outline for the field notes.
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erging each Individual team member's notes fnto one complete set of
omprehensive field notes contalning all observations and data collected.

‘member’s separate complete set of notes. A sample checklist that doubles as
$an outline for merging the field notes Is included iu Appendix 1.

A useful exercise for the team in the first meeting would be to discuss
the interaction of the varifous irvigation activities. This would help to
runderscore the need for different perspectives to establish a comprehensive

‘the intervelationship of organizational, physical and water use activities is
‘given in Appendix 2, This matrix could be used to facilitate dlscussion.

1f at all possible the team should be resident in the command area while
fn the field. There should be as wuch Interaction as possible with farmers
on an Enformal basis. The team wmust be disciplined {n not displaying
fauthoritative behavior. They should answer questions asked by farmers about
. the reason for the study as soon as they are ralsed with as much detail as
necessary but without giving false assurances about assistance. Sensitivity
gbout intruding upon the farmer‘s time {s important. Food and services
should be paid for.

The team should travel through the system together the first tiwme
(walking, 1f possible) to share observations and Jcintly condact farmer
interviews. Then the group should break inte smaller units of two or three
for subsequent visits. Useful suggestions from Chambers and Carrutbers
(1986) for offsetting frequent appraisal biases while cariying out ficld veirk
are given in Table 1.

; In addition to writing notes fo the field (while obseiving the system

v and discussing with fuformants), the team members should spend time alone
each day rewriting the notes according to the agrecd npon outline and maliiog
.:cer(aiu the notes are complete. 1 a typist is pavrc ol the field team the

- team members should have these rewritten field notes cnteved inte the word
processor. The emphasis should be on simple statemecuts and phrases vathor
than polished sentences and paragraphs in order to record the raw data
quickly and make it avallabfe for discussion with the rest of the teaw,

The most lmportant group activity is to have frequent meetings to shave
1 and discuss what has been measured, observed, and heard. Differeant and
L " contradictory points of view need to be alred and hypotheses tormulated {ov
testing in order to identify gaps in understandiog and inteirpretation.  This
Intensive discussion will help the team to comprehend the velationship among
E the physical, social, and agronomic cuvivonments. The group discussion
o sesslons will generate new questions to be taken back to the field on the
next visie,
* Before leaving a system it is essential that cach team memboer”s notes be
compiled into a master note file according to the agrecd -upon outline. This
can be done by each team mewber or one individual and is greatly facilitated
by having a typist and computcr in the ficld. Even though doing it by hand
Is time consuming and difficult when a computer and typist aie not available,
itimproves accuracy and ease in report prepuratinn later, The maslel note
file assures that discussion of each point has taken place and discrepancics
3 fesolved before leaving the oppoitunity to ask a lew Tinad yuestions or moke
i additicnal observations iun the field. Analysis ol the infovmation while
tompiling the master vote {ile allows weeding ont of misleading intovmation.

Sy

understanding of the irrigation system and how it operates. A matrix showing
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It alsgo assures that all of the {nformation of one system has been processed
before moaving on teo another system with the possibility of getting the two

systems mized and confused.

Table 1. Offsetting appraisal biases.

Sonrce Blias

Yisiting only head reaches and
travellng canal roads by car.

Examining the distribution system,
Visiting only during working hours
and jn daylight.

Haklop only enc visit, or visiting

at the same time each scason.

KROALONS

Oh=zerving anlty physical works
sieh as headworks, eanals, cross
repulators, and pates.

Visiting only demonstration trials
or special projects.

Heet ing, only the elite: staff,
hetter-of f farmers, iafluential
people, and men.

Rlaming farmers for misusing the
system,

Telling people what they should
do .,

Vistring people hurriedly.

What to do

Go to the tails and off
the roads: walk around.

Look at the drains.
Go before and after working
hours, and at night.

Inquire about the situation at
ather times, and In other

Find out about process--
distribution, communication--and

meet people.

Visit farmers lower down the same
channel who may get less water
because of a trial or project.

Make an effort to meet poorer
farmers, laborers, and women.

Find out why farmers do what they
do.

Listen to people and learn from
them.

Flan to speud more time and be
patient with people.

Source: Chambers, Robert and Ian Carruthers. 1986. Rapid appraisal to improve

canal frrigation performance: experience and options.

Ho,

THE

integrated team effort,

3, IIMI, Digana Village, Sri Lanka.

PRODUCT QF RATID APPRAISAL

1141 Research Paper

The product of rapld appraisal is a report which reflects a well-

The jutegration beging with the organizational

meeting when tasks and roles are assigned and continues in the field as notes

of discussfons arp compiled.

The effectiveness of rapid appralsal is due to

the team effort and utilizatlon of ionput from all team members on all issues.
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. The style of the report should reflect the purpose for which the
nformation 1is Intended to be used.

If the primary purpose is ldentification
nd description of systems, the report will be mostly uarration.

llowever, If
smpat Lson of systems is planned, the variables to be compared should be
dentifled before the report Is written so that the material to be compaved

a different reports is presented In an ldentical format and is easily found
N{n each report,
i

%%

The structure of the final report should be decided by the group and
‘does not need to follow the organization of the question guide. To ensure
ceontinuity In style and content ft Is best If one person writes the first

" draft of the report. The report should contaln appropriate maps and sketches
. of important features. If possible, photos should be included to assist in
B

Heommunicating the information that has been collected.

f; Under constralnts of time, flnances, and manpower, rapid appraisal Is a
gseful tool for compliling Information that can only be acquired through field

studies. Experience and skill in cross-checking are necessary to reduce the
errors often assocliated with rapld appralsals.

This requires a well
k- developed framework and an integrated team effort.

&



APPFNDIX 1

BAPID APPRAISAL CHECKLIST

INTRODUCT LOH

Avea overview

-Incation:  zone, district, village panchayat, ward.

-Access to the system.
-Acress to support services and markets.
-Fhysteal information of the surrounding area.

-Food sufficlency.
-Laber availability in each scason: dally wage, contract.

Scttlement pattern of surrounding area

-Mstory of settlement.

-Fopulation,
-Hilestanes In agriculrural development (establishment of support

services, Introduction of new crops, etc.).
-In- and out-migration patrterns,
-Ethnfc composition.

History of the surrvounding area‘’s irrigation development

-Map or sketch ifncluding the following for each system: relative
location, water source, diversion peint, command area, name.
-For each system:  type (hill, river valley,or taral), management

(agency, farmers, or Joint).

17 .HISTORY OF THE SYSTEM

A.

Oy

Original coustruction

-When?

-Whe inttiared and dirvected?

-Amount and source of resources tnvested:
-Basts for futernal resource mobilization: household,

cash, labor, materlals,
tandholding.

-External resources.

Improvements/rehabilitation

-Other than routine maintenance, when have major Inputs and fimprove-
ments been made? :

-Who initiated? When? What was done?

-Internal or external resources.

-Basis for Internal resource mobilization.

-Are there regular external resources given?

System expansion

-llow have boundarfes of system changed over time?
-flave new settlers (authorized or unauthorized) been allowed to Join?

-llave segwents of the system Jefe?
-Has there been amalgamation, incorporation of systems?

-10-


http:Authorf:>.ed
http:In/:"'rl1.11
http:v:111E'y.or

. DESCRIPTION OF THE SYSTEM
The physical system
Hydrology

-Source(s) of water.

-Catchment area.
-Rights to water {n source: upstream and downstream systems.

. -Seasonal variation of water supply at extraction point.

3 -Discharge in canal at extraction: maximum and minimum for each crop.
4 -Flood frequency.

-Drought frequency.

-Water qualicy: salt, lime, etc.

-Other uses of water: power, fire protection, animals, etc.

-Water constraints to expansion/intensification of {rrigation.

2. Canals: main and branch

-Type of construction, materials, quality, and condition.
-Seasonal and long-term changes.

-Sketch or map of layout.

-Distance from source to first flelds.

-Length of main canal in command area.

-Design capacity of main and branch canals.

-Density: including fleld canals (m/ha).

-Condition of rock and soll along aligument.

-Condition (specify in which season),

3. Structures

-Type of construction, materials, quality. and coudition.
-Seasonal and long-term changes.

-Intake/diversion.

-Regulators: pgates, fixed.

-Cross drains.

-Aqueducts, siphons, drop structures.

-Measuring devices.

~Main turnouts: type, number.

4. Boundaries of the {rrigated area
-Irrigated area for each crop.
-Changes In system over time: amalpamation, expansion, or loss.

-Limitation of expansion for each crop: physical, water rights.

5. Dralnage
-In command area.
-Escapes from canals.
6. Soils.

-Type: head, middle, tail.
-Fertility and suitability for fvrfgated agriculture.
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OPFRATION AND MAINTENANCE

Actlvity/problems

-Related to water acquisition: water rights, paucity of supply, damage

from {loads, etc. .
-Related to water delivery: canal cleaning, landslide repair, flood

damage, crabs, animals, seepage. i
-Related to water distribution and drainage.
-Priority tasks in O&{: maintenance of diversion and canal or water

distribution.
Water distribution tasks (Frequency and magnitude of effort)

-Method of water distribution for each crop and variation during each
crop: rotation (who and how initlated, frequency of turn); continuous
flow; contract; turns (head to tail}.

-Distributicn during water-short period: rotation among outlets, among

field neighbors within outlet,
-Match between water distribution and allocation: method of matching,

proportioning weir, timed rotation.
-Relationship of water distribution to physical infrastructure.

-Who s responsihle for water distributlon activities?

Routine maintenance

-What work {g done.

-Frequency.
-Furpose: improve performance, preventive.

-How Jong does {t take?
SWho Inftiates and directs work?

Fmerpency maintenance

-Reasons .
-Frequency .,

-How long does 1t take?

-Who determines it s an emergency?
-Who orpanizes and leads the work?

Extent of agency Involvement ln system

-What agency is Involved?

-Hanagemeut lnput of agency.
-Agency organization for water delivery and O&M.

INSTITUTIONS AND SOCIAIL ENVIRONMENT
Social structure

-Landholding pattern.
-Nature of tenancy (criteria: owner, tenant, sharecropper).

-Ethnic composition In the command.

-Villages.
-Settlement pattern and frrigation labor availability.
-Power structure {related to land and panchayat affiliations}.
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.Religion.
.Kinship pattern. :
.Leadership: formal, informal. ®
Migrants: where from, previous irrigation experience.

.Non-agriculture employment. 'y
.Seasonal migration for employment. :

FTorganization for irrigation operation and maintenance

iéJﬁembership

.Criteria: land, water share, crop, tenancy, officfal panchayat posi-
3 tion, contractual, ethnic (exclusions), gender, age, labor, investment

input . -
.Membership In other systems.
3 _Absentee members.
’ 1. Roles and positions -
.For each position include: method of nomination, appointment, tenure,
remuneration (cash, in kind, labor exemption).
z' " -appointed functionaries.
E Chairman.
i Vice-chairman.
E Secretary.
Treasurer, etc.
Hater supply and/or system damage monitor.
, Crier.
External communications.
Moderator of meetings.
Tool keeper.
-Committees: regular and ex officio.
-Informal leaders. -
-Relationship of panchayat and political leadership to system.
Tiers of organization
-Federation/unitary.
-Central .
% -Regional/distributory.
K; -Village/farm channel (mauja).
@' Meetings
-Regular: time, place, who calls.
-Extra.
-Purpose: resource mobilization, accounts, maintenance, conflict.
-Attendance: landlords, tenants, women.
-Penalty for not attending. .
-leadership: moderator, minute keeper, how selected.
Hlow are resolutions passed? vote, conseusus.
-Records of meeting. R

Conflict and conflict management
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.Cange, nature, frequency of conflict.
¥ .gpecific to cropping seas ron?
.Internal or external to the system.
" .Among systems.
Mon-water issies,
-To whom i{s first appeal for conflict resolutfon and what {s the step-

hy-step procedure for difflcult cases?
-What 1s handled within the organization and what is taken outside? !

.Police cases.

.Court cases.

-Panchayat invelvement.

-Rules and sanctions.

-Records of conflict resolution.

Water rights at system level

-Sharing with other system.
.Permit, reunt, prior appropriation, riparian.
-Customary rights,

-Evidence of conflict among systems.

Uater allocation (water rights of members within system)
-Bases for allocation principle: land area, soil, Investment,
pitrehased, traded,

-How does water allocatfon change with crop, level of water supply.
-Qutside Influence due to asslstance.

-Pominance of one social group.

Internal resource mobilization

-Purposes for resource mobillization.

-Basis: same as water allocatlion, household.

-Type of resource: cash, laher, In kind (remuneration, etc.), animal,
bullock cart, local kunwledge

-Organization te manage.

-Accounts of resources due and contributed.

-Annual quantity of each type of resource,

-Sanctions for not contributing.
-Annual amount realized from fines,
-What 1s consequence of not paylng fiune?
-Where are funds and in-kind resources held?
{short-term loans)} use?

-Discrimination against contrlibution: caste, sex,
-What 1f family does not have male member?
-Contractual arraugements for maintenance:
-Resource generating activity: wmill.

how collected and used?

I1s there intermediate
age.

method, reason.

External resources

-Purpose.

-Source: connections, contacts.

-Who (person) Inftfated contact with outside agency, 1ncumbent or
previous experience In government positfion.
-Frequency,

-Type: cash, food-for-work, cement, gabfon wire,
-Equipment: bulldezer, jackhammer.

technical advice.
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aeeanizational development.

*changes over time in: rules, roles, resource mobflization, processes
£ for electing functionaries, etc.
LChanges 1n decision-making process.
process of allowing new ocutlet from main canal.
ferms and conditions of external agency for providing aid and resolving
’ conflict.
.Change In Involvement of panchayat or district offices.
.changes in relatlonships with other systems: water sharing when
" temporary damage in canal, sharing resources for maintenance.

S [esCRIPTION OF THE AGRICULTURAL SYSTEM AND SERVICES
Agricultural system
E General

A4 .Main crops.

.General condition of crops.

-Cropplng pattern {(provide a rough sketch map indicating the crops
grown in different locations).

-Crop calendar.

-Cropping Intensfity.

.Estimated yleld.

-Change In agricultural practices in past 25 years: new crops,
varietles, technology.

-Hechanization vs. labor-intensive system.

Froduction inputs

-Use of improved of seed.

-Use of fertilizer.

-Extension services (types, traluing, production campaign).
+Price of inputs.

Agricultural practices

< -land preparation methods.

4 Use of manure, fertilizer.

‘@ -Broadcasting or transplantation.
-Tield per crop.

‘Total yield per year.

-Prices and marketing.

- SYSTEM STRENGTH AND WEAKNESS

Strengths.
Veaknesses .
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APPENDIX 2 .

TRRIGATION SYSTEM ACTIVITIES MATRIX

All irrigation systems require that certain essential tasks be
accomplished {f the system is to function productively. One set of
management activities focuses directly on the water. Water must be acquired,
allocated, distributed, and, if there s excess, drained. A second set of
management activities deals with the physical structures for controlling the
water. A final set of actlivities focusses on organization which manages the

ater and structures and includes decisfon making, resource mobilization,

commumication, and conflict management.

There 1Is interaction among the activities of the three sets; for
example, the organization must declde how to operate the structures to
distribute the water. The matrix shown in the figure illustrates these
interactions. HNot all activities are equally Important in each environment,
and the farmers’ irrigation management i{nstitutions will reflect the relative

fmportance of activities in a particular location,

For a rapld appraisal study it i{s instructive to use the matrix to
formulate questions about the management of the system. Each of the 64 boxes
is 2 potentially important interaction. For example, one might ask what
decisions need to be made about the operatlion of the system as it relates to
water allocation, Often whole blocks of Iinteractions "boxes"™ are not
relevant for a particular system. This matrix is useful for examining the

activities {nternal to the irrtgation system.
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INSTITUTIONAL DEVELOPMENT OF WATER USEHS ASSOCIATIONS - JMHnhnex 6

N - P VT NIt ¥
Px m-hmtda P Prwlhdn . L
R RYEE uc:m ivom the Auw in

’WJ The DOL is bemg aqsmmd with technical ass;tstance from both
ign as well as local professional staff. In this respect efforts were
tiated in essential structural improvement (ES1), training of technical
el , and formation of waler uscr associations (WUAs) as a vehicle to
ole farmers’ participation in irrigation munagement. The following
wnls dead vith the process of widor uscer associalion formation in the 1MP. L

i1
z@d sites.

© fhae pxojml organization cuiablished a Svaluna Moanagement. Division (SMD)
ﬂ:,,,‘ﬁtm;‘ of three sectiong. (e s uw«nmr.;hle- for WUA activities. ‘this
getion with the assistance of the TA team and the counterpart of DOL/IMP
Stﬁ” is unrlertaking aclivities for the formation and strongthening of WUAs
jir Lhe Sirsiya-bDudhaura umg,(\l ion =systom tu Parvanipur and then Handetar,
pwjong . The expericnocs of Sirsiya-Dadhaura bave been valuable for making
esential structural unprovmn«*m«,. mobilizing resources for maintenance of
[wd Lovel channels, understawding the dynsmics of forming WUAs, and

- mumng farmoers.,

MROCESS OF ESTABLISHMENT OF WATER USEKS ASSOCIATIONS {WUA's)

The projeet document proposes Lhe sthrategy of employing Association
manizers (AOs) as catalygls for facilitating the formation of WUAs. At the
S ivilinl stage of the project, there was serious debate about who would be the
Bl propriate persons {o act as AOs tor Lhe promotion of WUA's.

As o part of the experigientat ion in WHA formstion, the project approved
nerud bment. of 15 AOs by the technical assistance contractor for IMP.  They
wre given Lramning and tfielded in Sivsiya-Dudhaura.  In the absence of
drological maps and knovledge of exact bowmdaries of the system, the AUs
wre Cielded on the hasis of pruichayat vard boundiaries, with the assumption
Uil their assigned areas would be changed alter hydrological maps had been
wepared,

A The AOs initiated the field assignwents by collecting social, cultural
ol agricaitural information. ‘This activity established communication

blween Vormors and the AOs.  Following this initial activity, a
Pensitivantion workshop” was orginized in order to disseminate information
“gv lthe purpose of the project, the role of AUs, role ol local DOL/IMP staff
g the role expected for farmers through formation of WUAs. Farmer-leaders
:r!fr;xt;}i fied by the AOs, project officials and staff participated in the
wishop.

In the first year, there were difticulties in enlisting farmers’ input
determining EST in the absence of an organization who could speak on their
dalf.  After three months in the ficld, A0s were able Lo form groups, known
J.?l.l_“i on a ward basis folloving existing panchayat administrative

i eg There was no experience in the farmer community for such an
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'}j,:al,ic)n and they had never participated 1n irrigation munagement on a
Fbasis. Keeping the groups together and institutionalizing their -

fties required a continuous and concentrated ‘effort both from the AUs in
ield and from IMP staff,

PThe provision of farmer-to-farmer training of Sirsiya-Dudhaura farmers
thuwa brought a turning point in the activities of the tolis . The
uwa irrigation system is now largely operated and maintained by tarmers.
v were assisted by IMP in preparing a training program for the vigiting

'iya—l)udhaura farmers. This program helped them in three ways. First, it
#lod them to ask themselves, if the tarmers of Pithuwa can do this, why
‘hot we also assume more operation and maintenance responsibility? Second,
jt'helped them to broaden their knowledge base about how to carry out
aganization activities. Third, they had the opportunity to learn skills for

reg’{,'urce mobilization, keeping records, for water allocation and
.ﬁstribution, etc., '

#4 Farmers in Sirsiya-Dudhaura engaged in numerous channel cleaning
,}i;ivities for the winter crop. The number of people involved and the amount
o desilting of field channels was substantial. Along with this, there was a
fomulation of rules and regulation by the tolis for desilting the field

dannels. This represented an important step forward in the
istitutionalization of WUAs.

The physical impact of this activity was an increase in the extent of
weat planted in Sirsiya-Dudhaura during the 1987 winter season. This was
mrtly due to a greater water availability in that season but farmers also
ttribute it to the organized eftorts of the toils in desilting field
dannels. They allowed an easy flow of water to fields, thus water scarcity
ws minimized. Also because of the Lolis
wter would be shared fairly. Farmers are ‘expecting to increase the extent
o vheat coverage even more in the next winter season (1948).

in the second year of ESI activities, it became relatively easy to get
frmers’ input in deciding on essential improvements. Negotiations took
Ssce on the basis of groups along branch canals. As pat of the involvement
Sl farmers in the rehabilitation process and in preparation for their taking
Mvre responsibility for O&M, petty contracts for construction were awarded to
lis, Through this means they are undertaking n large portion of the ESI
ks, The experience gained from working with tolig in construction

: _ivities will be a guide for planning this year's ESI sactivities in
Misiya-Dudhaura and in other IMP projects.

The farmers are starting to feel a sense of responsibility and ownership
@K the channels. Regulations were enacted by the tolis prohibiting damage
A the canal bunds or outlets. Reenforcement of this sense of ownership by

. lers is important in order to promote their participation in irrigation

4 An inter-group association (Sangh) has been formed trom representatives
Feach toli. This association will work to establish inter-group
., @dination, to make inputs to decisions at the main canal level, and to
e suggestions for water delivery and distribution. The conduct of monthly
- Reting, keeping records, and making inputs to the decisions of the system

ALz




Wincer-in-charge are some of the things indicating progress in formalizing
xstitutiondli/,ing this organization. ’l‘his regular interaction with the

The WUAs' role in water management is gradually becoming recognized by
'h the farmers and the agency in charge of S-D irrigation systems. Once a
aemsmn is made by the WUA in consultation with the agency, the latter
;{Lempts to follow the schedule. Any conflict or confrontation resulting
from this will be taken care of by the associations. Requests for water
delivery will be made on behall’ of the WUA and group interests. Group input

and group interaction are increasingly shaping the water management
gotivities in S-D systems.

- When WUAs were started initially there was a controntational

N B ,-elulmnshap with the agency. Unmet neceds and demands were frequently
dw‘uaqod by farmers. Once their inputs were taken into actount, however,
the confrontational situation gradually changed into a cooperative one
"; etween the farmers and agency. ‘The following episode is an example of the
7 organizat.inn:! maturity of the WUAs and the agency. In the second year of
I, it was decided by the WUA that the main canal would be closed for
g - rehabilitation work during March. ‘This decision conflicted with the practice

8 of Tajpur fammers of cultivating early paddy. These farmers went to the

:.;5‘ 8 sgency to press their demand for water release in the main canal. They were
8 referred to the inter-gioup WUA concerning any decision to release water.
x 3 the WUA stood by its initial decision. This broke the tradition of water

., keing monopolized by a few head-end farmers and gave the agency time to
B wdertake main canal repair work.

y: The IMP is continuing its fieldwork with WUAs in Sirsiya-Dudhaura in
; 73 order to strengthen organizational capacities to contribute to operational
A inprovements in those systems. An unresolved issue is when and how to

dl vithdraw, or reduce, AOs without adversely affecting the performance and
- i sintenance of WUAs,

WA ACTIVITIES IN HADETAR IRRIGATION SYSTEM

At the end of the second year of irrigation Management Project (IMP)
plementation, a second field site ims selected in the hills, Handetar
Irigation Project in Lamjung District. This site who selected to understand
giocess of handing over the system for management by the beneficiaries. This

stem already had a WUA formed by the Lamjung District Panchayat which had
Blen active in mobilizing resources from the government for repair, however,
{@\f vater users are to play a fuller role in system O8M.

Four AOs were fielded in .Handetarv,t;o collect basic

®onomic, agricultural and community attivities as well
BYstem itgelf.

information on socio-

as on the physical
After information is available on the water users at the

5 2 @tet level, AOs arel helping farmers to form outlet-level groups.
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PECTS FOR INSTITUTIONALIZING WUAS

14

The government is working on making legal provisions for the
tablishment of WUAs in all agency-managed irrigation systems. The purpose

‘:’i;f auch legislation or regulating is to provide legal recognition and status

{o WUAs so they can receive funds and mobilize and manage resources within
the system. WUA formation is now accepled as one of the responsibilities of
the DO1 in order to promote effective and sustained farmers’participation in
water management.

WUA formation is now accepted as one of the responsibilities ot the DOL
in order to promote effective and sustained farmer’s participation in water
gnagement .Consequently the Department. of Irrigation is in the process of
recruiting AOs to initiate WUA activities in other projects

~ WUA activity is accepted as an integral part of the Mahakali Irrigation
project supported by the World Bank, in the line of credit program of the
world Bank and the sectoral lending program of the asian Development Bank use
of WUAs will be one of the prime activities to be promoted in other to ensure
farmers’ participation in water management. '

Can the WUA experience gained by the IMP be shared with other projects?
fhis was the original expectation when the IMP was planned. With two-and-a-
lf vears of accumulated experience the answer is yes. The knowledge gained
a lesser learned can be shared with others, so they do not have to repeat
the sume oexperimentation as IMP hae in this initial phase.
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IMPROVING IRRIGATION SYSTEM MANAGEMENT:
KNOWLEDGE TRANSFER THROUGH FARMER TO FARMER TRAINING
- EXAMPLES FROM NEPAL

Naresh C. Pradhan, Robert D, Yoder
Agriculturalist, Resident Scientist

The International Irrigation Management Institute

PO Box 3975
Kathmandu, Nepal

SUMMARY

Evidence that physical improvements alone do not solve all of the
roblems causing poor performance of irrigation systems has resulted in
“emphasis on increasing farmer participation in irrigation management
;ctivities. However, it has been difficult to find ways to encourage farmer
participation. Research in Nepal in farmer-managed irrigation systems has
sﬁown that some have highly developed irrigation management practices while
others are very weak in their ability to manage. They have arrived at these
;;r’actices through the experience gained in a long process of trial and error.
'ihey have a valuable resource of knowledge about the process in arriving at

their practices and the reasons for them.

However, farmers in many systems have not been as successful in arriving
at viable management practices and have not been able to exploit the full
potential of their resource base. Hence, they face problems in acquiring
water, in mobilizing resources to maintain their canal, in allocating and
distributing water equitably, and in resolving conflicts. This results in
less area being irrigated with a lower cropping intensity than the available
land and irrigation water would support.

In Nepal, as elsewhere, irrigation development by various agencies has
been a construction oriented process. The view has been that if the
hardware of the physical system is correct the system will function. As more
} Systems are constructed and operational deficiencies noted, emphasis is
shifting to development of more appropriate management or the software
dimension. With increasing recognition of the socio-technical nature of

Irrigation, attempts are being made to increase farmer participation in




igation artivities. An important step in farmer participation is the
*}rmation of knowledge and the ability to select among the alternatives and
fotions available for the multitude of activities that must be preformed to

Earry out effective irrigation. Suitable comnmunication and extension methods

are needed for this.

However, finding suitable means to transfer management technique and
innovations learned in one systems to another has not been highly successful.
Jowever, finding an effective means to transfer techniques and innovations

learned in one system to another remains a problem. The usual method for

- researchers is to write reports to the irrigation agency and let it up to the
*ggnncv siaff to implement the findings. This has not been effective. Giving

“reports directly to farmers is usually not an option since most reports are

not in the languane of farmer and those that are generally too difficult to
comprehend for farmers with Jittle reading experience. Farmer-to-farmer
exchange visits or peer training is being tested as a method of transferring
the experience gained by farmers in a well-managed system to those where

management improvements are needed.

The idea of farmer-to-farmer extension training in Nepal came about when
researchers investigating FMIS found that management techniques and
organizing principles of well managed systems can be adopted by other FMIS
and farmers organizations in AMIS. To test this it was decided to give an
opportunity for farmers from poorly performing systems to see and hear about
other management options, including the detailed practices -and effort
requirved to make them successful, and then try to observe if changes in

management. practices and system performance took place.

Several experiments carried out for transferring this information to
morly performing irrigation systems. The purpose was to improve the ability
of the ivrigators being trained to manage the 08M of their system. The
method used a horizontal approach where farmers became trainers of other
farmers, 1t tested the hypotheses that communication between peer groups is
effect ive when conducted in the setting of the trainers system with the

fiidance of persons knowing the details of both the trainers and trainees

syatema.
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¥ Some of the management practices that can be transferred are operating

., functionary, roles and reduce and manage conflicts. Farmer to farmer

B ining assumes that the knowledge being conmunicated will have a higher
tability of being accepted when there is on site observation at the time
agement. procedures are being explained. Finally, the opportunity to visit
eral well-manased systems in one Lour allows comparison of practices in
fferent. svatems, Thev Lthen need to process and adapt this information

uired to their own needs.

This paper describes the process that. has been used in Nepal for

Frmer—to-farmer trainind. A series of examples of training visits is given.

}rigation Systems Along Indrawati River Basin, Sindhupalchowk

‘ The Water and Energy Commission Secretariat (WECS) is presently carrying

ot an action research project in a 200 sq km area of the Indrawati river

&Bin. The project has identified 21 irrigation systems that have

wderutilized water and land resources. The purpose of the project is to

develop methods for assisting these svstems achieve higher food production

in the existing irrignted area and to expand irrigation facilities to areas

ot presently irrigated. 7These syvstems have some physical problems but it f
was concluded that the mnjor problem is lack of an organized effort by the \
eneficiaries to improve their systems. A series of farmer training visits ;

ws initiated to overcome these difficulties.

Two hill irrigation communities Chherlung and Argali were selected as a
training centre because of the similarity of the physical enviromnment of

lhese systems. Trainees were selected by the users themselves. Not all of the

| "embers of a poorly mannged system can be taken on a training tour. Trainee

Selection is very erucial and the degree of success of the training largely

~3-
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epends upon the ability to identifv the right people ta participate.
iy wrticipant. trainee farmers should possess J_eéder'ship amlity and their peers

fust. have faith in them.

A facilitator is required who is well acquainted Wily the farmers that
4i1} conduct the training and who is familiar with the i)){ jcacies and
wolution of the rules, roles, and practices involved in ¢}, O&M of their
‘gvstems.  The facilitator must also be well acquainted Wity the weakness and
’%,tronqths of the svstems from which the trainees have cOh. g4 that he can

direct the discussions to cover pertinent topics.

They were given an orientation about the basic chariierigtics of the

i svstems Lo be observed.

tn visiting the trainer’s system it is useful for Y. ¢rainers to first
“be given a tour of their physical system--the canal, dist ripution system,
and the command area. This visual aid gives insight to % trainees about
a similarities and differences to their own system. They *ould also observe
\ the agricultural system, areas where maintenance must f“’)uently be done
iroquirin&z resource mobilization, water distributing devimg' and all types of
records Lhat are kept. If a regular meeting is planned + the trainers
. system, it has at time been possible to plan the tour to .,incide so that
the trainees could observe the meeting. Such an opportw;_ty to observe an

organization in operation is valuable.

The tour of the physical system often stimulates th most discussion and

it is useful not to hurry this interaction. While movirs sh0ut the system

the group is usually spread out and it is impossible for .o fanilitator to
provide much direction. It is, therefore, important to 4545 have a more
formal meeting where the trainers and trainees can sit i a circle for

discussion.

The trainer farmers usually start with a descriptic ,¢ the history of
., R their system. Thev are very good at describing improvena,ts, expansion, and

the difficulties that they face in operating and maintai:,g the system.

—4-
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» In Chherlung they were able to observe routine maintenance work being
Prrried.  An important lesson was taught in how to set priorities on work to
one to best utilize external assistance. After explaining the rules for
ration and maintenance, the roles various functionaries play in managing

':ﬁé aystem, and how conflicts are managed, the trainer farmers suggested

: - the visiting farmers must make their own rules and regulation that are
. ilable to their own environment. They also emphasized the need for the
' paging comnmitted to work hard to gain the respect and confidence of all the
eneficinries so that directions would be carried out.
S

In Argali one group observed the amnmual meeting of one of the irrigation
cstems,  They were able to see first hand:

- the procedures for the meeting,

- how the past vears activities were evaluated,

- an election of irrigation officials,

- settleing of accounts for the past vear,

- establishment of new operating rules, and

- the procedures for planning irrigation activities.

ix{ .

g

- After the training visits, the attitude of the trainees changed and
thev identified many wveakness in their own systems. Most became confident
‘}hat many of the principles theyv had learned were suitable for their system

and that. they could adopt them. When they returned home they organized
management. commi ttee meetings and conducted assemblies where all
beneficiaries were requested to attend in order to convince those who were

mt able to go on the tour of the value of building a stronger management

structure and organization,

In one case a trainee farmer assisted three other gsystems to set up
management, committee and to begin the process of formulating rules for

operat.ing the systems.
Tahle 2 presents some preliminary indicators of the management changes
after training. These indicators show that new activities are being adopted.

The direct cost for operating the training program was about Rs 500 (US$ 22)

Per person,

i
i
|
i




tisinary indicaters of managesent changes atter the training program,
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¥ CONCLUS ION

The preliminary results of the training program clearly demonstrate the
ffectiveness and wide applicability of of such a process. The cogt of such
study tours is minimal compared to tours taken oversees by agency officials
to learn about. irrigation management.. However, a systematic indepth study
needs to be conducted to evaluate the benefits related to the costs of
;arrying out. a large scale program of this nature. If such a program were

desirable, it raises a question of how to institutionalize it and still keep

it effective,.

L (me possgibility that could be explored would be to make several of the

}éites that have already been frequently utilized into training centers. The

‘% trainers already have a great deal of experience in explaining their

irrigation management, practices and have only been paid on an ad hoc basig
j%{}br the many days of effort they have put into extending their experience to
‘ " ¥ others. By assisting them to develop a curriculum, giving them training in
*?v :gihnw to best use the recourse of their system to communicate the knowledge
o ‘agthey have gained through experience, and developing guidelines for logistic

~and administrative detail they could run a very effective training courses at

“‘a4minimal cost. If this training enterprise were taken on by the irrigation
organization it would be another way for them to mobilize resources to

upgrade their systems.

An added benefit of expanding such a program would be to stimulate the
search for other well managed systems. The process of such a search and
subsequent investigation into the details of their management practices would

give further insight into what it takes for effective irrigation management,

Tt would provide a valuable opportunity for agency staff to understand
farmers interests and ability in irrigation management as they carry out the

program of detailed field investigation to expand the number of sites that

are used for training visits.
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2. PITHUWA IRRIGATION PRQJECT

TROCUCT ION , "

The Pituwa {rrigation system 1s extremely {nteresting, as it

‘unique combination of a DIHM and farmer-managed system. It was

ofstructed by DIHM but {s operated by a farmer's committee. Pithuwa ]
rrigates all the wards of P{thuwa V11lage Panchayat except Ward 6.

mthuwa frrigation system 1ies in the Chitwan District about 18 km

st of Bharatpur and 2 km north of Tadi on the Bharatpur-Hetauda .
[ghway (Figure 11}, Pithuwa Irrigation Project was constructed in

ho12 and started operating fn 1973,

%  The destgned command area of the system 1s about 600 ha, but

o farmers have buflt field channels and branch canals to feed about
. 300 ha. Sfince the canal's capacity does not allow enough water flow
5 p supply all 1300 ha, the farmers rotate the paddy biannually. With
4 e present capacity of the main canal, the farmers can 1rrigate about
09 ;5 ha of late paddy. The water avallable in the river can supply one
, Brigation for the winter crop.

Pithuwea Irrigation Project 11es mostly on the Kaler River
oodplain, which makes the head of the system vulnerable to flooding
ing the monscon season.

R QIARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM

1. Hydrology

- The water source for Pithuwa Irrfgation Project is the Kaler
- ANver, which flows seasonally. The river discharges about 200 1/s at
bt Intake from June to Decembor. After December the river has a very

T flow which 1s difffcult to tap because the river 1s about 200 m :
e, :

. There are throe farmer-managod frrigation systems upstream of ! l
M Plthuwa fntake, a0d tntakes for two other farmer-managed systems ‘

Mk close to the fntake of Pithuwa. Onw intake 1s for Budl Kulo,
‘Wlch was dug by the Tharu ethnic group long ago, and the other intake

:: b for Chatnpur Kulo. A1l five of these systems are older than CL
Rlhuwa,
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2 During periods of water stress, water stealing among the
fms takes place. Although Pithuwa has an agreement with Chainpur
1o to share water every 12 hours, the agreement 1s seldom followed.
'1s water sharing problem has forced the Pithuwa irrigation committee

o be strong and effective.

2, GCanals aod Structures

i ¢ No permanent intake structure exists at the Kater River. .
gvery year water {s diverted by an approach canal which 1s about 75 m
qong from river to head regulator and by a boulder and sand weir
scross the river. After every flood, the approach canal and the
temporary welir are washed out. It takes two to three days to con-
struct a new approach canal and wefr. One earth mover (bulldozer) has
peen provided to Pithuwa by Chitwan Irrigation Project to repair the
approach canal during the ratny season.

y

I
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, One head regulator exists at the {ntake of the main canal to
control the water flowing into the main canal. The main canal {s
tbout 7.5 kin long. A service road runs along most of the length of
the main canal., The maln canal {s about 3.0 m wide at the intake and
the maximum depth of water in the canal is about 1.0 m. The capacity
of the malin canal at the head reach s about 1000 1/s, but because of
s{it deposits (at an average depth of 40 cm) the canal may not draw

gore than 750 1/s.

There are 19 falls in the main canal of about 1.5 m each. The
min canal does not have any cross drafnage. The main canal and the
branch canals are earthen.

There ara 16 branch canals that divert water fram the main

& canal. The main canal runs north to south and the branch canals east
& or west. The averayge length of the branch canals {s about 2.0 km.
B st of the branch canals {rrigate about 30 ha, except for branch

g canals 1 (10 ha), 2 (100 ha), and 14 (20 ha).

: There are no regulating structures at the intakes of the
branch canals. A1l of the branch canals receive water fram the main
@nal through hume pipes averaging 300 mm {n diameter.

Because of the large amount of si1t deposfted in the canal .
bed, the capacity of the main canal is reduced. To get the required .
nter, the farmers try to bring more water in without leaving any f
 §5pace for free board. In several places, water spills over the banks.
o perating the canal this way has created a greater fall depth at the "
-frop structures than the structures were designed for, which is caus~-
Ing eroston of the downstream canal banks and the launching apron ,
ldwnstream canal bed) of the fall structure. In most places, the 7
be¥nstream bank has been reconstructed of dry boulder masonry to ts

Lo
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orfginal shape and size, but some of the drop structures need
{mmedi{ate maintenance.

3. Soils

The recent alluvial soils of the area range in texture fram q
11 ght to medium and show 11ttle profile development. Sofls of deep )
sandy loam (high in humus) were observed, and soll fertility 1s good. '

The cammand area of this system slopes fram north to south an
average of about .2 psrcent, and the watertable 1fes about 70 ft below

the surface.

C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL
SYSTEM

1. Social Structure

The Pithuwa irrfgatfon system 1s a relatively prosperous and
progressive settlement area. Fields are rectangular and well
attended. Rather than living 1n distinct villages, farmers dwell in
houses scattered throughout the command area. The houses are well
kept, and a few are made of brick. During the study of Pithuwa
Irrigation Project, at least two women were observed with more modern,
urban hafrstyles. Another woman in the command area wore stylish
glasses, obviously purchased outside of Pithuwa. These proxy
indfcators led us to belfeve that the farmers at P{thuwa are more
urban-orfented and economically advantaged than farmers {n some other

areas in the Teraf.
Land

Most farmers fn Pithuwa appear to own 1.2 to 1.8 ha of land.
There were, however, differences 1n landholding size between the head
and tafl, The largest landholders at the head owned from 3.0 to 3.6
ha. At the tail, one landowner was said to hold 60 hay and three or
four other farmers apparently each own about 14 ha of land. Larger
landholdings at the taf{l might be related to the ta{l farmers!' i
proximity to the Bharatpur-Hetauda highway. !
i

Approximately 20 percent of the farmers at Pithuwa are
sharecroppers, 10 parcent are owners-cum-sharecroppers and 10 percent
are landless farmers. The sharecropping arrangement is usually done

50150, with the owner and sharecropper equally sharing the cost of all
tnputs (fertilizer, seads) and also the agricultural output. In many
other systems we saw in Nepal, the owners did not share the cost of

the {nputs.

Sharecropped 1and was scattered throughout most of the command
area except for the head, where there was more sharecropped land on
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3 the east side of the main canal than on the west. The land on the

‘east 1s closer to the river and more susceptible to flooding.
FLandowners may prefer to rent out this less valuable land to others
Fthan to rent out other landholdings.

There are many absentee landlords at Pithuwa; some of them
esida as far away as Kathmandu. Very large landowners often rent

eir land on contract, sometimes on a three-tiered arrangement, For
{nstance, one landownar at P{thuwa leases his land to another farmer

“ for Rs. 1,500/higha (1 bigha = 0.66 ha) and Rs. 30,000/20 bighas. The
< contracting farmer then does what he wishes with the land. In this
‘case, the contracting farmer divides the 20 pighas into smaller par-
cals and sharecrops the land with several other farmers. As wi{th
other sharecropping arrangements, the cost of all inputs, and the
yleld, are divided 50:50.

LCastas and Ethnic Groups

Several different castes and ethnic groups farm in the Pithuwa
Irrigation Project -- Brahmins, Chettris, Magars, Gurungs, and Newars.
The castes and groups seeum equally scattered throughout the command
area, though some people estimated that 75 percent of the tail farmers
vere Brahbmins or Chettris, At the head, Brahmins, Chettris, Magars
and Gurungs were encountered along branch canals 2 and 4,

There appears to be a great deal of interaction and coopera-
tion among the different castes and ethnic groups. At the head of the
system, Chettris and Gurungs were observed soclalizing together, and
Brahmins and Magars were freely entering each others' houses to dis-
cuss 1rrigation.

A female Brahmin farmer whose husband works in Kathmandu
stated that she felt no discriminatifon in water distribution, even
though she 1ived only with her children. She did say, however, that
she would not go out alone at night to trrigate her crops, and she was
reluctant to ask her neighbor to help her with night {rrigations. She
sald that her crops suffered as a result.

Powar

As in other locations in Nepal, large landholdings were {den-
tified as a primary source of power. Farmers at Pithuwa stressed,
hovever, that education and being "convincing® also added to an
fndividual's power. One Chettri farmer declared that power at Pithuwa
ould be gained through community involvement and honesty and applied
these terms to an important irrigation committee member.

At another household, two farmers stated that the three most
powerful people at Pithuwa were the largest landholder {n the area,
the pradhan panchs and a women who is the Chitwan District repre-
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santative to the Nepal Wamen's Organization. The inclusion of & woman
on this 11st was unexpected and an Interesting feature of the Pithuwa

{rrigation system,

History of Development Around Pithuwa

Except for the small viilage at Khafrate, the rest of the
command area was forested untfl 25 years ago. The forest land was
distributed to the hil11 people under the Rapt{ Zone Development
Project. These settlers from the h111s of Nepal had to clear the
forest., Most of the settlers in this area are from the hil11 districts

of Dhading, Gorkha and Lamjung.

Khirate village was on the route to Thor{ fram Kuringhat of
Gorkha, In those days, the people of Gorkha and Dhading took this
route to Thor{ to buy salt for domestic consumption. At that time,
the Chitwan district headquarters was located at Upafdang Gadf, which
was on the route batween Gorkha and Thori., The district headquarters
of Chitwan was shifted in 1961 to Bharatpur, which was a newly
deforested area with few physical facilities.

The early settiers in Pithuwa had difficulty getting drinking
water. At that time, the only irrigatfon system was farmer-managed
and was known as khatrate irrigation system. It commanded about 40 ha
outside Khairate villaga. The water supply for this system was used
for drinking water until recently. Comparing the accounts of the
early settlers and the observations of the current agriculture and
growth of the villages around Pithuwa frrigation system, one witnesses
a large transformatfion that occurred within only the last 25 years.

2. Icrigation Organization

Prior to 1973, the lack of water within the current command
area of Pithuwa allowed farmers to grow only matze. In 1970, farmers
were given Rs., 15,000 under the Minor Irrigation Davelopment Program
to construct an {rrigation system in Pithuwa. Using voluntary labor
and thts fund, the main canal was dug. However, the canal did not
function properly and the people again approached the govermment.
Finally, DIHM undertook the construction of P{thuwa Irrigation Project

in 1973,
After DIHM completed the main canal, irrigation water was

released. At first, water distributfon was lalssez-faire. "Might 1s
right" prevafled In the system resulting in conflicts and feuds over

water share.
Then, one praminent farmer tock the {nftfative to organfze the
other farmers on Branch 14 {nto a committee, which formulated rules

for water allocation and distribution along Branch 14, With farmer
participation In committee activities, conflicts over water sharing
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ong the branch canal decreased in a short time. Other branches
poarted to follow the example set by the farmers of Branch 14,
;,ntuaﬂy. all the branch farmers created branch committees for water
jocation and distributfon; some as recently as four years ago. Once
e branch canal committees were working satisfactorily, a federation
the branch canal committees created a general assembly of farmers

i?::d a mafn canal committes.

A1l the farmers in the Pfthuwa {rrigation system are members
‘ of the gensral assembly. The farmers meet once a year in June at a
contral location to discuss the following fssues:

a) general principles for managing water in the system
b) electing the secretary of the mafn coumittee

¢) approving or disapproving the accounts of the system
presented by the secretary

d) deciding the outcomne of outstanding conflicts within the
systefm

e) reviewing whother the decisions made during the previous
2ssanbly meeting were duly undertaken or not.

Main Commities
The main committee has 18 members, Originally, the chairman

vas elected from among the assembly members; today, the pradhan panch

of Pithuwa village panchayat 1s the ax-officig chairman of the
committes, The secretary of the main committee is sti11 elected by
the assembly during the annual meeting. The other si{xteen members are

the chairmen of the branch committees.

From late June until late October the committee 1s active and
holds at least one meeting each month, depending on the issues that
have to be decided. The major functions of the committee are to
inplement the decisions of the assanbly and supervise the overall
operatfon of the main canal. The specific responsibilities of the

main canal committee are:

a) to suparvise and maintain the main canal,

b} to allocate approximately Rs. 18,000 for the fuel and
operation costs of the bulldozer that 1s used for

maintenance.
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c)

d)

e)

f)

q)
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to communicate the decisions of the main committee to fhe
branch canal and determine the water allocation for the

branch canals,

to contract with and establish relations with external
agencies (e.g., the government or other frrigation systems
upstream of the fntake).

to allocate the area in the main canal that must be
desi1ted by the branch canal farmers and to mobilfze labor

as needed to otherwise clean the main canal,
to keep proper accounts of {ncome and expenditures.

to resolve conflicts over water allocatton among the
branch canals.

Branch Canal Committee and Farmers' Assembly

Initially, there were 15 branch canals, but one more was added
Jater to expand the {rrigation command area at the tall of the system.
The rapid apprafsal team interviewed the saecretaries of branch canals
1, 2, 3, and 16, A1l of these branch committees have written rules,

account books, and minutes of the meetings.,

There are two organfzatfonal units {n each branch: the branch
canal farmers'! assembly and the branch canal committee,
' : Once a year, usually 1n June

or July, all the farmers along a branch meet to discuss:

a)

b)
¢)
d)

e)

f)

g

the election of the branch chaiman and the branch
secretary;

the method of water allocationg

the registration for the paddy transplantation schedule;
the time allocation for water use based on landholding;
setting the priority for water allocation;

sottling the annual account of the branch; and

the water allocation for winter crops.

Branch Committee:r The branch committee consists of a

chairman, a secretary and representative members from the branch.
These members are elected for one year during the branch farmerst

assembly,

Once a member {s elected, he can continue in that position
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Efor several years as long as he receives annual approval from the
assembly each year. The number of members on the committee varfes
from branch to branch, but averages five or s{x members per branch.

The branch chalirman presides at the assembly meeting and the
pranch committee meetings, represents the branch committee, and com-
munfcates the decisions of the main committee to the branch committee

" and the farmers of the branch.

The secretary keeps records and {mplements the decisions of

{: the branch committee. The secretary supervises the water rotation

" schedule and is expected to prevent damage to the branch canal bunds

" during rotations, The secretary of the branch canal seems to be the
most wanted person fram late June to late October. He has to be
prasent 1n the system day and night to monitor the rotation and
prevent conflict. One secretary's wife complained that his office has
taken so much of his time that his own farming operations have
suf fered. The secretary receives no renumeration for the job he
performs for the community. In the four branch canals we looked at
closely, the secretarifes have six to seven years of work experience
and the farmers want them to continue as secretaries.

Fina Imposition

4 The farmor who breaks the rotation schedule {s fined Rs. 2§

4 the first time. If he disobeys the rules a second time, he {s fined

; Rs. 50 and his turn for water {s cancelled, For a third offense, he
is not allocated any water at all. These rules are strictly followed,
and few problems In water distribution and water allocation are

- reported,

In general, committee system seems quite effective in Pithuwa.
With the introduction of fndividual branch comm{ttees, the system is
moreo flexible for meeting farmers nesds. Also, effective rules are

formulated and enforced.

D. CHARACTERISTICS AHD PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE,
MND WATER DELIVERY

1. Mater Allocation and Distribution

The Department of Irrigation, Hydrology, and Meteorology built

f; the approach and matn canals at Pithuwa Irrigation Project. After the
¥ water passes the headworks, the farmers are responsible for
B allocation. Local DIHM offictals compared the allocation and dis-

tribution system at Pithuwa with nearby Panch Kanya, and all officfals
stated that the Pithuwa system has a botter source and there are fewer

conflicts with farmers.
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u During both the paddy and the winter seasons, water flows in
3 . the main canal continuously. The 16 branch canals remain open the
‘i\ontiro year. If there {s a severe water shortage, the committee
rranges a rotation system. They then allocate water to the tail
outlets first for a set number of days, and then to the head outlets.
fFarmers also plant their crops on different dates, which means that
1rrigat10n water {s required at different times. A kind of rotatfon
system 1s instituted to take advantage of varying planting dates.
‘Farmers register for water for paddy transplantation during the
Cgeneral assembly., At this time, water 1s allocated according to the
“registration 14st -- no consideration {s given for the locatfon (head
or tafl) of the ftelds in the system,

Along the branch canals, water {s allocated to farm outlets by
the branch canal committee. Farmers request water from the branch
~canal secretary, and they are given a token that guarantees them a
water turn, The token i{s returned to the secretary when the {rriga-
tion 1s complete.

1 Time allocations differ fram branch to branch. In branches 1
‘%x and 2, four hours of water per bigha (0.66 ha) are allocated, whereas
.. in branches 3 and 16, two hours per bigha are allocated. The time for
ballocation is based on the nature of the sofl, the size of the fields,
the volume of water available, and the frequency of watering required
for the crop. On some branches, daytime water {s allocated for
ptransplantation, and nighttime water {s allocated for flelds that are
rtransplanted. Each conmittee has adopted rules that suft their sofl,
ccrops, and the availabilfity of water in the branch canal.

Pipe cutlets and wooden gates are used to distribute water
.along the branch canals. Representatives of the branch canal
.committes, as well as the frrigators themselves, make sure that the
stime allocated for an frrigation turn {s not exceeded.

i 4 . On field channels, which are shared by several farmers, the
p . farmers collectively distribute water. Then, individuals distribute
3 it to their own farm channels. A1l farmers reported that there is no
2  priority system, and all water {s delivered by rotation.

¥ .
S

-
s

2. Maintenance

Untfl 1983, the main canal maintenance was done by Chitwan
Irrtgation Project. Mafntenance money was made available to the
Chitwan Project by the Irrigation Department, and Chitwan Irrfgatfon
Project contracted the maintenance work. Last year, the maintenance
?gney allocated for Pithuwa was made avaliable to the main committee

sel f.

A foew years ago the funds were as high as 1 ]akh of rupees
(Rs. 100,000). Lately, however, the budget has steadily decl{ned,
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'tand this year, the project will receive only Rs. 31,000. The commit-

"tee 1s required to keep books showing how these funds are spent. DIHM

f~off1cials are allowed to examine these books whenever they wish.

Every year the ccmmittee must set as{de at least Rs. 15,000 to

y for diesel fuel for a bulldozer. The bulldozer {s used to repair
the diversion structure on the Kafer River, because every year the
{ntake {s damaged by floods. The funds left over must take care of
all other maintenance tasks. This year the money avaflable will come
to about Rs. 31,000, This 1s a relatively small sum for a 600-hec~-
tare {rrigation system which delivers some water to over 1,000 ha.
Local farmers, however, contend that they can perform 1 ]akh rupees

% worth of work for only Rs. 25,000,

DIHM of ficials stated that thefr biggest problems 1n helping
farmers matntain the main system are delayed maintenance due to lack

. of funds, and repafiring the approach canal every year. Repairing or
replacing structures along the branch canals is almost impossible due

to the shortage of money. Farmers stated that {f no money for repafr
was forthcoming, they would attempt to repair the structures as best
they could using their own resources and skills. The fuel cost for

- running the bulldozer {s also a continuing problem for DIHM,
- Currently, DIHM does not charge the committee to use the bulldozer.

According to DIHM, the recurring costs of fuel and machine operation
are problans that need to be solved.

Once a year, Jjust before the paddy season, the main canal {s
partially cleaned under the supervisfon of the frrigation comittee.
Sametimos the committee simply contracts with a group of farmers or
laborers to perform the cleaning and repafr work.

The branch canals are also cleaned at least once a year,
supervised by the branch canal coumittee. There are two methods for
maintaining the branch canals. Branches 2 and 16 contract the main-
tenance to a third party. Interested contractors submit a bid, and
the Towest bidder 1s awarded the contract. The funds for the
ostimated bid are raised based on the size of the farmers' holdfings.

A sub-committee of area members supervises the job. On branches 1 and
3, the farmers desi1t and matintain the branch canals themselves. Here
farmers working independently may clean the branch canal as many as
three or four times a year depending on their {individual needs.
Yoluntary labor 1s contributed.

All farmers consider the cleaning of farm channels to be a
routine accomplished from once {n a season to once in a year. Farmers
on the channel inftiate the work, and nonparticipation {s fined Rs, 15
to 25/day of work missed, All farmers {nterviewed reported that the

fine 1s enforced and collected.

131




3. Cooflict Mapagement

Conflict {s reported by all farmers to occur over water dis-
“tribution and is reported to be started by farmers whose crops are in
" need. The committee members of the branch canal mediate disputes, and
. differences among individuals are settled by discussion during meet-

~ {ngs called for that purposa.

4, Yater Adequacy, Reliability, and Equity

Five of twenty head farmers interviewed reported water {nade-
quacy and untimeliness {n the monsoon paddy season. Very few head
farmmers reported water {nadequacy and untimeliness {n the winter

saason.

Eleven of twenty ta{l farmers contacted reported water fnade-
quacy and untimeliness during the monscon paddy season, Five of the
tventy tail farmers reported inadequate and untimely water supply for

the winter crop.

Many farmers also report that the temporary Pithuwa diversion
structure makes the water supply unrelfable. Head farmers on the east
side of the main canal name monsoon flooding as a major problem for
croppings particularly durfng harvest. Some tail farmers reported the

need for a drain to renove water.

7 E. CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND
THE FRODUCTION SYSTEM

/«:.:, 1. Agriculture

By providing a supplementary {irrigation source, the Pithuwa
Byirrigation system appears to have had a profound Influence on agricul-
96tura'l activities, Multiple cropping, the development of a more reli-
able cropping pattern, and the gradual adoptation of improved tech-
notogies has resulted not only in higher y{eld/unit of land, but also
. higher total ylelds annually. In the winter, farmers grow mustard on
_ more than 90 percent of the command area and grow wheat on more than §

"~ percent of the command area.

Intensive cultivation practices have allowed 1ittle time
between crops for land preparation and sowing. As a result, farmers
Use tractors, especially for mustard cultivation, and draft animals
for maize and paddy cultivatfon. Most farmers broadcast mustard and
corn seeds. Pulverised or wet saed beds are used for paddy, and early
varieties are preferred., Mixed cropping and green manure practices
have been {ntroduced recently. Buffalo are invarfably raised by every
household for additfonal f1ncome.
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A wide range of crops and vegetables can be grown {n the
and area. However, the main crops are paddy. mustard, corn,
tos and wheat.

~*‘ The general condition of the paddy, mustard, and potato crops
pppeared quite satisfactory. HMustard usually receives one frrigation
F.d this makes a good stand, Additionally, as the watertable 1s low
o ft below the surface), root germination and development are
.rofusa. resulting in more yleld. Corn and wheat more or less depend
.n rainwater late 1n thelir growing stage. The cropping patterns the
Farmors use and the area under different patterns fo]]ow.

Cropping Patterns and Area for Pithuwa Irrigation Project

Cronping Pattern Area_(ha)
Malze — mustard 730
Mafze - potato - wheat/{(mixed cropping) 100
Mafze - paddy -~ mustard 200
Fallow - paddy - mustard 240
Fallow - paddy - wheat 33

i At the head of the system, some farmers reported reduced

‘SN cropping in the spring, and they all reported some maize production
E fnstead of early paddy. Water supply limited cropping to 61 percent
¢ of the area of the farms studied. Tail farmers also reported spring
b maize productfon instead of early paddy. The cropped area was 67

‘Bl percent of the 20 farms studied.

In the monsoon paddy season, cropping was reported on 81
percent of the 20 head farms studied. At the tail, all 20 farmers
contacted grew summer monsoon paddy. with 67 percent of the area

“ cropped.

In the winter season, most head farmers produced wheat and
.. § mustard. The cropped area in winter was 79 percent of the total area
-4 for the 20 farms studied. A1l tall farmers reported growing mustard,
~ § but very 11ttle wheat. The winter cropping area at the tafl was 94
percent of the farm studled.

Large landholders rotate mafze and paddy biannually due to
vater shortages. The total cropping intensity of the area exceedsiggs
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?3ﬁercent. compared to 176 percent in the nearby DIHM operated Panch
”Kanya {rrigation system. A1l farmers reported that they determined
cropping times by the calendar month, synchronizing dates with their

neighbors.
I 2. Production Inputs

More than S0 percent of the total cropped area (except for
that 1n mustard) grows improved varieties. Farmers prefer early
maturing varieties to fit the cropping patterns. Fine paddy is 1iked

;. as 1t commands a good price.

Farmers use fertilizers on most crops, except for mafze, In
the following ratio:

N P K

Crop (kg/ha)
Paddy 40-20-0
Mustard 20-20-0
Wheat 60-30-0

Farmers are gradually using more pesticides in potatos, mustard,
paddy, and matze. The following table summarizes land use under
di fferent crops and fertilizers.

Summary of Land Use Under Different Crops and Fertilizers

Crops
Paddy Mustard Wheat Maize Potatos
I* NI 1 NI 1 NI NI
Area (ha) 472 - 265 80 30 a3 100
Fertilizer
(kg/ha) 75 - 75 = 78 - 150

(
* I = {rrigateds NI = not frrigated
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. The services of a junfor technical assistant and cropping
W¥torn personnel statfoned at the town of Tadl are available, and the
Mimers themselves appear to be agriculturally advanced. Farmers get
WButs through the Tadi cooperative and private dealers. The service
B¥ovided by the local cooperative is poor.

; Production credit {s available from the Tad! market and the
Mnk. The cooperative in the command area {s non-functional because

fhans were not repaid satisfactorily.

3. Ylelds
po The average yfeld as reported by the farmers is presented in
the follawing table.

Yield Variatton and Average Yield for Crops
Grown in Pithuwa Irrigation System

Yield Yarfation Average Yield
{mt/ha) {mt/ha)
2.5 -4.0 2.9
2.0 - 3.5 2.2
1.5 - 2.5 1.6
0.6 - 1.2 0.8%
10 - 16 11,2

:Mrue average yleld figures for mustard and potato may be
%ﬁigher than these figures reported by farmers.

o *"*‘“35.*

Farmers safd that marketing through middlemen and low prices
for produce are growing problems,

Fo STRENGTHS AND WEAKNESSES
k- 1. Strengths
- a) Pithuwa frrigation system has a strong, disciplined farmer
organfzation which the fammers cunsider their own. The

rules and regulations of the organization are ef fective,
and farmers' participation seems quite high.

135




b)

c)

d)

e)

f)

g)

2.

al

b)

c)
d)

o)

f)

g)

The farmers! organfzation has effective control and dis-

tribution of water and, {f necessary, enforces water
rationing and budgeting. The overall management of the

system {s very effective.

There 1s 11ttle conflict among the different castes and
ethnic groups, or between head and tail farmers. Most of
the farmers have harmonious relationships with other

farmers {n the system.

Though the system was designed to serve 600 ha and 1t {s
offictally referred to as a 600-hectare system, farmers
have designed management procedures and channels to
increase the command area to over 1,000 ha. We estimate
that 1,300 ha recetves some {rrigation water.

The mafn canal and fleld channels seam to be functioning
quite well,

Most of the command area has a high cropping intensity,
sometimes as high as 250 percent.

The cropping pattern is well adapted to the water supply.
Water {s usually avatlable throughout the system.

Yeaknesses

Because of the temporary diversion on the river there 1s
not an ensured supply of water, particularly during floods
in the rainy seascon when the diversion 1s damaged. SiIt
from floods blocks the intake, and a bulldozer must be
used to clear the intake.

The soils at the head of the system are sandy and not
{deally sutted for 1rrigated agriculture.

There are no drainage outlets at the tail.

The main canal below the drop structures {s badly eroded.

As there are frrigation systems upstream from the P{thuwa
frrigation system, conflict exists between the upstream
farmers and the Pithuwa farmers.

Large, absentee landlords control much of the land in the
system, particularly at the taftl.

Farmers depend on a shrinking maintenance budget from
DIHM, Much of this budget must be used for bulldozer

operation,
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h) There is no clear responsibflity between DIHM and the
farmers concernfng the matntenance of the main canal and
the structures.

, 3. Summary and Conclusions
.

} : Pithuwa Irrigation Project was constructed by DIHM, but {s
jerated by a farmer's canmittee. The 9.5 km mafn canal has 16 branch
B mls and {rrigates about 475 ha of paddy and supplies one irrigation
f ¥ the winter crop., Farmers have developed enough branch and field
m]s to supply about 1300 ha, However, the current canal capacity
‘ m;ot provide water for more than about 475 ha for late paddy. The

pa under paddy could be increased by improving the canal sections
} ‘d structures,

A serious problem on Pithuwa is not having a permanent f{ntake
ructure. During monsoon the system may suffer having 1ts temporary
{version washed away by flood at any time.

Since there is no silt control at the intake, frequent silt
*’Famoval fran the canal bed is needed. S11t deposits reduce the
’Qapacity of the main canal.

ﬁ; Pithuwa frrigation systan is functioning well, and many things
B can be learned from {t. The volume of water at the fntake has forced
#Pithuwa to operate effectively to make agriculture profitable.
#Pithuwa 1s a hybrid system, nefther completely DIHM-operated nor
-oompletely farmer-managed, although farmers have taken more respon-
«ibi1ity for operating the system. P{thuwa irrigatfon system could be
3 model for many medium-sfzed DIHM-operated irrigatton systems,
AL

Additionally, despite the disparity in landholding size,

farmers of all castes and ethnic groups seem to cooperate on {rriga-
tion tasks. Few sertfous conflfcts were noted, and most features of

the socfal system fndicated that it was relatively egalitarfan and
harmonious.

The agricultural undertakings of the Pithuwa irrigation system
appear to be satisfactory. When compared with the nearby
%4 UIHM-operated Panch Kanya irrigatfon system, P{thuwa has a more reli-
« 4 able water supply, more effective farmer participation, better adop-

tlon and intenstfication of improved agriculture practices and land
use patterns,
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BAC/LND R APAN AAVARE S LU B R B s A thlmn Ve s

Examples from rke Htlls of Nepal dhmex 9
Edward D. Martin and Robert Yoder'

1

IBDUCTION: IRRIGATION INSTITUTIONS

s a growing literature which examines farmer-managed irrigation systems? in a numbe: of countries and a
1 ecological environments. Studies from the Philippines (Lewis, 1971; Siy, 1982), Indonesia (Geertz, 1980),
(Tan-kim-yong, 1983), Sri Lanka (Leach, 1961), and Peru (Mitchell, 1976) have described a variely of
systems which &re managed by farmer groups. This article describes and analyzes the institutions
by farmers for the management of geavily irsigation systems in the hill cegion of western Nepal.

single farmer. Surface water cannot be easily stored, certainly nol by the individual farmer, in the way that
‘can be. It must be used when it is available or it is lost. Farmers generally cannot transpatl water
ically over great distances, and the locations to which it can be conveyed are limited by the topography.
plication of these characteristics is that institutions are needed for the development and operation of ir:iga-
. The form and function of these institutions vary depending on the physical, social, and economic

fastitutions have been defined as “complexes of norms and behaviors that persist over time by serving collectively
pd purpases (Uphoff, 1984)." Institutions regulate individuals’ actions and consist of significant practices and
dationships within a society. In some cases, institutions may be formalized in organizations like cooperatives, local
ments, or banks. Examples of institutions which are nol organizations are land tenure systems and customary

o exchange relationships. .

-

kslitutions of both kinds contribute to production and development processes in several ways. They facilitate the
yresation of resources beyond an individual’s capacity and the application of resources to the solution of probleins
the benefit of many. They reduce uncertainty by the predictability of behavior that they encourage and enforce
nrious spheres including the distribution of benefits from collective investments.

kthis paper we examine institutions that have evolved to enable the collective management of water for agricul-
il production. One institution is the farmer organization itself, an organization which has been vested with
jiimacy by the local community.4 Another important institution is the convention of property rights in water.

citural economist and agricultural engineer, the International Irrigation Management Institute, Digana Village, Sri Lanka.

wstarch was conducted from 1981 to 1983 under the auspices of the Resesrch Division and the Research Centre for Applied Science and
Boology, Tribhuvan University, Kathmandu, Nepal. Financial support was provided by the Ford Foundation, Appropriate Techsaology
ationsl, and Cornell Usiversity’s Program in Intemational Agriculture,

Mh.txsgratclulfy acknowledge the contribution of Prachandra Pradhan to the developuent of this paper. He visited the system frequently and the
ons and concepts presented here were discussed with him oa many occasions. They sre also grateful for the useful critical comments of Douglay
oy and Mark Svendsen. Both Authors with to express their spprecistion 1o the editorial and production staff of ML,

i-managed ircigation systems are operated and maintained collectively by groups of farmers. Management of the wholz system from
: d’wa(cr to the fields where it is used is the responsibility of the farmers. lrrigation systems of this type are oftea refesrr 10 as
munty-managed” systems (Coward, 1980). The term ~farmer-managed” is used o avoid the ambiguities inberent in the term “community.”

‘ Ofihm characteristics do not apply to the case of irrigation from ground water sources, but ground water is not an important source of
o1 in hil environments. ) . -

degree of formal kegitimation by civil authorities varies among countries.
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brty vights include both the principle by which water is allocated among farmiers and the responsibitities flat
uals have for maintesance of the systens. Both nstitutions, the organization and the convention of property
re crucial to the elfective management ol irrigation systems.

:aﬁml Management Activities

mer-managed irrigation systems are found in diverse enviromuents and employ a wide range of technolugies
i xploit different types of water sources for prodaction of 4 varety of crops. All these ircigation systems, howeve:,
Reiiire that certain essential tasks be accomplished if the system s to function productively. One set of management
iviiies focuses direcly on the warer. Water must be acquired, allocated, distributed, and, il there s excess,
P inced S A second set of management activities deals with the plipsical structures for contolling the water. These
i ~qures must be operated and mainiained ® A final set of activities focuses on the organization which nuanages the
bier and structures and includes decision maoking, resource mobilization, communication, and couflict managenient
Blpholt, 1986). Figure | depicts these three sets of frngation management activities as a three-thmensional matrix.

Loare 1. Birigation systems activities matrix (adapted liom Uphoft et al, 1985).
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"l*.'l “allocution” and “detribotion” sie often usod interchangably wthe nngation liwitue o descntic the delivory of water, Hawever, they

wtimes sefer o ditferent activites Water allovatson i ta aaigniment of cutittement to water from a system, both sdenttying the ficlds und

p: - - ; with sceess to water from the system and the smount and taning of the water w0 be delivered 1o cach, Water distribution refers to the
Edelivery of water o the Fields and may of nuy aol comlorm to the water allocation.

e Situciures it abo be designed and construced, Bul these are not waally considered 1o be mmnagemcat activities, The design amd
‘f!mmn of the pliysicl structures certainly have nnplivations for the manageniest of a systery, howeser Not alt types of management
RGS are possible with every design, and both the design and quatity of the constos tion may Lot the effective smmagement of 2 sysem.
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interaction among the activitics of the thice sets; for example, the organization must decide how to
e structures 1o disgribire the water. Not all activities are equally important in each environment, and the
+ jrrigation management institutions will refleet the relative importance of activities in a particular location.
context of the hills of Nepal, resource mobilization to maintain the system for water acquisition is the primary
t}( which influcnces the structure of many of the fariner irrigation organizations. In addition, the institutions of
y rights in water and the principle by which water is allocated have important imnplications for the efficiency
uity of the farmer-managed irrigation systems studied in Nepal.

the Tollowing discussion, we will describe and analyze two farmer-managed irrigation systems located in the
r hills of Nepal which were studied for 20 months in 1982-83. The discussion will focus on the management
gtions for operating the sysienss, i.e, 1} th ogganization and the way it accomplishes irrigation activities,

tarly resoarce mobilization, and 2) the principle of water allocation.

JRIGATION IN NEPAL

! jgation to grow flooded rice in the valieys of die hill region of Nepal has been pracuiced for many centuries,
Guolips of farmicrs with adjacent landholdings have woirked together to construet brush aedd stone diversions. Toey
pavd dug canals to convey water to fields that they hae feveled and bunded for growing irsigated rice. The canals
ﬁ(ﬁwntly must pass along steep slopes and tirough rock cutcrops. Tunnels a few mcters underground are used to
m‘fvcrtical clitfs and rocks, Landslides along the et and floods which destroy the diversions demand high
giéwnauce inputs to keep the systems operating. In sonse systems each farmer receiving water must contribute
.30 days of fabor cach year lor maintenance.

W order for a group of farmiers to accomplish the various irrigation management activities, their behavior must be
mhi?.cd. All but one ol the 25 systems investigated had explicit organtzations with designated rules and roles for
anying out thoe activities. The degree of formality of the organications varied considerably among the systems.”
i focus of an organization and its structure are determined, in part, by the activities which are most important,
lbr;!tili unvironment requires long canals traversing steep, landslide-prone hillsides to bring water from sireams
sticct (o looding during the mousoon season. As a iesall organizations are structured to mobilize the resources

ded (0 maintain the intake and canal for acquiring the water,

I osganizations that must mobilize a large amount of resources, written attendance records, sanctions for missing
ek, and audited accounts were found. The rules and minutes of meetings tended to focus on issues surrounding
ik mubilization of resources, eg., how much labor and cash members must contribute, the fines for missing work,
ad circumstances under which one is excused from work. The main functions of the elected officers of the
Bmnizations were o olganize and supervise the maintenance work on the system, keep accurale records of
mbers’ contributions, and enforce sanctions for failure 1o contribute as required. The formality of organizational
duce was found 1o be, to a large degree, a function of how much labor must be mobilized to maintain thé
. If little labor is required, the organization tends to be less formal and vice versa.8

B

1GALT AND CHHERLUNG IRRIGATION SYSTEMS

The twor systenss 1o be discussed are both on iver terraces (1ars) 100-200 meters above the Kali Gandaki Rive+
Aclevation of about 650 weters. Argali is in Argali Village Panchayat and Chherlung is in Baugha Gun:a
¢ Panchayat,? both located in Palpa District between Ridi Bazaar and Ranighat (sce Map in Figure 2.) Argali
ge #Chherlung arce about two hows’ walking distance from cach other.

- k "l of the degree of foenmatization of viganizational structure were the number of devignated roles, regular meetings, established sanctions
ﬁmcm of wiitten records such as minutes of incetiogs, work atiendanee records, accounts, rules, and listing of members’ water aflocation,

Sactusion is examined and supported by statistical analysis in Martin {1986),

W divided into several levels of poritical and administrative units, The village Panchayat, which consists of nine wards, is the fowest level.
¥ more than 1,000 vitlage panchayats in Nepal, These aggregated into 75 district panchayats. The national panchayat is the equivalent of
%l Parkiament, Memshers of the Panchayats ase clected by the adult constituency which they sepresent.
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%ich conveys water to a command area on the Argali river terrace. The four systems range in area irrigated diwing
onsoon season from about 11 to 47 hectares and in membership from 28 to 159 households. Since there is
e dilference in the four organizations, we will limit the discussion to the largest system; the Raj Kulo (Royal

nal).

EThice sysicins itrigate the land in Chherlung. The smallest system serves less than 10 hectares and is supplied
v ‘h water by a spring near the command area. Little labor is required to operate th:s system, and it has an inf:zmal

anization.

“The other two systems have intakes on the Brangdhi Khola. They are called the Thulo Kulo (large canal) and
Fallo Kulo (lower canal) systems and irrigate 35 and 17 heclares of rice, respectively, in Chherlung. The Thulo
Eylo has 105 members and the Tallo Kulo, 60 members. They employ a principle of water allocation which is
sistinctively different from that used in Argali. Because the Thulo and Tallo Kulo organizations and their historical
velopment are similar, we will focus on the Thulo Kulo system and compare it with the Raj Kulo of Argali.

i both sites the soils are well-drained with high percolation rates. Measurement of the rate of water subsidente in
elected rice paddies yiclded estimates of the seepage and percolation (S&P) rate which increased over the seasen
om about 10 to 80 millimeters/day in fields which were continuously saturated and from 10 to 160 millimeters/
day in fields which cracked due to drying during rotational water distribution (Yoder, 1986).19 Consequendy, water
gpplication rates for rice cultivation are extremely high. The average over the monsoon season wlen rice was
sultivated ranged from 4 to 7 liters/second/hectare depending upon the water supply available and the watcr
Histribution method.!! While the top soil layer has a relatively high clay content, it is not decp. The depth of the
"?uddled layer is controlled by the depth of plowmg which averages only 75 millimeters. The sub-soil layer is
porous, and the water table on the river terraces is far below the surface. The shallow puddied layer, nature of the
mbsonl and deep water table contribute 10 the high percolation rate.
I"arm sizes are small in both villages. The average size of irrigated landholding (kher)!2 per household in buth
syslems is about 0.3 hectares. Agriculture is extremely intensive in both locations, which is made possible by
ive irrigation systems. Farmers in both systems have developed the same cropping patiern on their irrigated
. Most farmers grow three crops: monsoon rice, winter wheat, and pre-monsoon maize, Several farmers in
; igali planted rice on some of their land in the pre-monsoon season. In Chherlung, however, the water supply is so
ited in the pre-monsoon scason that if rice were grown, only one-third of the ares could be cultivated, leaving
the remainder faliow. In order to provide equitable nmgatlon benefits among the members in Chherlung, waier is
lllacatcd on a priority basis for maize. Since maize is a less water-intensive crop than rice, all of the hydraulic
tommand area can grow irrigated maize. Total grain production per year from a hectare of land in each sysim
teeraged approximately 8 tons. Table | presents the results of crop cuts that were taken in the two systems,

“Figure 3 shows the crop calendar that was observed in Argali in 1982/83. The calendar for Chherlung was
fitually identical to that of Argali. Whereas during the monsoon season all of the khet is used for growing rice, in
te winter scason some farmers grow potatocs, cabbage, or other vegetables in place of wheat on some of the area.
b the pre-monsoon season maize is grown on most of the khet with a lentil crop, usually cowpeas, intercropped
vith the maize as a vegetable, fodder, or green manure.!3 A few farmers with larger holdings leave part of their khet
fllow in the winter and plant a longer-season, higher-yiclding maize variety before the time of wheat harvest.

——

'“ﬂ teasured increases in S&P over the season are thought 1o be a result of the shaltow depth of plowing which allows easy root penetrstion and
iking of the puddled layer.

Ilﬁoﬂlmsl, systems in the lowlands of India, the Philippines, Indonesia, and Thailand usually require | to 1.5 liters/sec/ha.

0y, .
o Kher'is (he Nepali term for fields which have been leveled and bunded into terraces for the cultivation of flooded rice, Bari is the term for
s . ¥aad fiells which have not been leveled and bunded for flood irrigation.
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Fable 1. Grain yields estimated from sample crop cuts in 1982-83 (tons/hectare).

y Argali Chherlung
"bct (leveled & bunded)
Rice 3.3 (89 35 (121)
Wheat 2.5 (83) 25 (95
Maize 1.7 (92) 24 (95)
Total ETH 84
& Jrigated bari (sloping upland)
" Wheat 2.9 (14) .
Maize 39 (14 *
Total 6.8
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']As the yields reported in Table | indicate, maize suffers in the three crop pattern on the khet and produces less then hall the . eld of maire
Bown on irrigated bari. Khet maize was harvested before maturity so that rice, the priosity crop, could be planted soon after the onset of
Bonsoon rains. It was in the field less than 95 days on average compared to 115 days for bari maize.
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2.1 both villages traditional varieties of rice e grown in the monsoon scason. However, management-responsive
grictics of wheat and maize have been adopied by most of the farmers. The farmers in Argali who cultivated
-monsoon rice planted a management-responsive variety.

\Many of the farmers also have some upland fields (bari). These may or may not be irrigated dv-ing the wheat
i maize seasons depending on their location relative to the canal. If the bari is irrigated, farmers usually plant
inter wheat followed by 2 fong-season muize variety which is not harvested until near the end of the motscon in -
;,&ptgmbcr Most households plant potatoes and vegetables for houschold consumption on part of their irrigated bari
., during the winter wheat season. A legume is intercropped with the maize and harvested for household consumption
-gnd animal fodder. After the maize is harvestcd, mustard may be planted, but this is not irrigated. A long-season
variety of maize is the common crop planted on uuirrigated bari in both villages.

jlistorical Development

& Orai tradition in Argali states that the Raj Kulo was iaitiated by Manit Makunda Sen, the first Sen rajah of Paipa.
This would make it over 300 years old. 1t was origially constructed (o irrigate land to support a temple which he
fiad built on the bauk of the Kali Gandaki River at Ridi. Part of the production from a small section of the present
“command arca is still given to the temple. Since the original construction took place so long ago, nothing is known
o how resources were mobilized and work canied out.

- Much more is known about the history of the Thulo Kulo in Chherlung because construction began in 1928,
Men who worked on it in their youtl are still tasming land which it irrigates and remember some of the details of
the original construction. Two individuals, a Brabmin and a Chheltri'4, are credited with initiating and organizing
e construction and contributing the bulk of the initial resources uceded to dig the canal. An additional 25
households provided some support, but other families in the communily doubted the feasibility of delivering water
from an intake more than six kilometers away by means of a canal which had to be cut through dense jungle, hard
1ock, and along the face of sheer cliffs.,

" To build the canal a contract of Rs. 5,000 and ten maato muri (about 0.12 hectares) of potential khet land was
given to four Agris from the village of Damuk Khance in Gulmi District!3, These four skilled canal builders hired
laborers, including people from Chherlung, and each supervised 25-30 workers. Construction was begun it. 1928
and continued for 10 months cach year. The work was interrupted when people from Tansen, the District Center,
arested several workers on the charge that they were taking wood from the jungle without authorization and
burning it to heat and break rocks. Tansen resdents were also concerned that the canal would leak and ruin the
wad to Ranighat, the place where they taditionally cremated their dead. A settlement was reached when the
Chherlung farmers agreed to repair any damage to the roud, received permission to cut firewood, and were granted
the right-of-way for the canal. Water first flowed through the Thulo Kulo to the Chherlung command ares in 1932.

Farmers in Argali and in Chherlung have coatinued developing the irrigation potential of their respective waler
wd land resources. In Argali they have built three more canals paratlel to and below the Raj Kulo. These three, !
tnown as Afaili (second daughter), Saili (third daughter), and Khanchi (youngest daughter) irrigate an additional 42 '
bectares of khet.

After construction of the Thulo Kulo in Chherlung had demonstrated the feasibility of irrigation from the
baugdhi Khola, two Magars' organized the constiuction of the Tallo Kulo parallel to the Thulo Kulo. The local

—————

! . .
‘Bmhmms and Chhetess are hugh caste Hindus.

1§ . - P N .

Tersous who speat time working in the once fluuishing anaiag industey of western Nepal became known as agris. Numerous ethnic groups
8 castes, were involved in this work. Mun Bahadur Kami, one of the four wha took the Chherlung contract, is credited with constructing a
mbes of jrrigation canals in Palpa and Gulni Districts.

\
Magars are a Tibeto-Burman alhinic oap native ¢ e biths of western Nepal,
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on regarding water rights required this sccond canals intake to be below that of the Thulo Kulo even
its command arca was higher. Thus the two canals cross just before they reach the command arca. The same
fﬂicd canal builders who lLad constructed the Thulo Kulo were gl\en a contract to build the Tallo Kulo.

C].hcrlang the contractors were 1+ained lor an .addumuml four vears to maintain and improve the Thulo Kulo.
gl this during the monsoon months and worked to construct the Tallo Kulo the rest of the year. The
paid tor st ob the contract work and in addition contributed labor. Since that time the members have
ced to mobilize labor and.cash to make improvements. Gradually the canal has been enlarged to deliver a
o discharge, and the intake structure has been improved. In 1967, cement was used in the system for the first
' gnd since then short sections of tlie canal have been lined. The district panchayat made small grants to the
sation in 1967, 1975, 1981, and 1983, These were used pranarily to puichuse canent.

L gas reposted Hat in e fiest sens ondy atackle of naipanon water could be dedivercd thiough the Thulo Kulo,
i nt watcr i harpee over the voae, has alloact the area misatead G pradually o xpad, anted dn paitn of the

o, farmmers can now wrrigate then tice by comtinnous, flow. I the carly yeas of the system, it was necessary lo
sute water by rotatiou to all fickds throughout the entire system.

ioch of the improvement in the Asgali Ray alo has talon place i the past 25 years. Priorn to that, most of the
pad been farmed by tenants who were reluctaut to invest in improvements to the system because of the
ity of lhur}umnc) Those who firmed inigated ee kind, whether oweers or teaants, were members of the
gion organization and were wesponsible for operating the system, The organization fined persons who were
o hom wotk and who were cought stealing water. At the end of the year, the moncy collected in fines was
{é( a fcast for the members rather than used to improve the system.

e tenant operators became land owners after passane of the Laud Reform Acts in 1957 and 1964, and the
see of spending the fine mouey on a teast was decontinued. Since thew, this money has been invested in
pements i the system. The canul has been widened, areas with Ligh scepage have been lined, and skilled
rhus been hired {o cut tunnels througl: some avcas where landslides often damaged the canal,

Widcnce of the mcreased water discharge of the canal ies in the report by many of the farmers in Argali that
10-15 years ago they needed to gumd the water to their Lields carefully both day and night. This required that
bmily nicmber sicep by the canal turnout to ther field at night. Observation of the water distribution in 1982
gy showed that in an average ramfall year the water supply was sow adequate for continuous-flow water
tion to all of the ficlds in the Raj Kulo systewn for the cntire scason. It was no longer necessary for Raj Kulo
bors to guard their water caclully.

e Allocation

e is the preferred staple food 1 Argali wnd Chheitung and s the Grop lor which ferigation has been developed.
ichnology and organization, i.e., the reclmiquces, wules and convention:, developed by (he farmers are primarily
e cullivation. Membership in the iirigation organization is tweited to those who have the right to water for
g rice in the monsoon season, even though other farmers hive aceess to water from the system in other

sfor other crops. According o ocal tadition and Nepali law, the fust farmer or group of furmers to develop
et source can claim the right, at the pomt ol the diversion from the sticam, to all of the water that they need
liivation (Muluki Ain, 1964).

1

mbers of both the Raj Kulo and the Thulo Kulo have a strong feeling of ownership of their frrigation systems.
52 result ofytheir personal fnvestment and the physical danger they faced in developing and operating the
fis. Accounts of accidents claiming Hves while constiucting or maintaining systems form a part of the history of
biiigation organizations in western Nepal.

mers carefulfy protect their right to a limited resource. Although drainage water from the Raj Kulo is used for
ing several additional hectases of rice, the owners of these fields are not considered members of the system.
do not need to contribule to the maintenance of the system nor can ey excrcise authority by demanding

<
L,

x
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walcr or influencing the timing of water delivery. When the members in systems like the Raj Kulo were questioned i
1 about allowing those using drainage water to become members, the answer was universal that since they had not
F;n invested in the system they could not become miembers. Even acquiring acoess to the canal water for 8 noncon- .
. sumptive use, such as a water-powered mill, was sometimes not possible (Scheuer et al, 1980). A frequently ‘
expressed fear was that if irrigation access or other uses were allowed, rights would be established to the water. If 1
rights were established, then in the event of a drought the crops of the original members would be stressed and they
. would not be able to deny water to the new users. . !

Additional irrigation development from the same stream can usually only take place by other (armer groups con-
. structing their own diversion and canal downstream of the existing intake. The only exception is if the new cana: docs
~ not diminish the discharge in an existing canal with an intake below it. Many communities have three or four canals
" conveying water from the same stream into a command area. Frequently the canals can be secn running parallel along
T a hillside, separated by only a few meters of clevation but serving distinct arcas within the command. The construction
" of multiple intakes and canals is often a result of the allocation of rights of access to water by prior appropriation. This
' principle was enunciated in the Law on Reclamation of Wasteland in the traditional legal code of Nepal, the Muluki
" Ain, as follows, “Water shall not be available for others until the requirements of the person who constructed the
irrigation channel at his own expense or with his own physical labor are first met” (Regmi, 1978:244).

" Water allucation, i.e., the distribution of entitlements to water from an irrigation system, consists of (wo dimen-

* sions. The first dimension, discussed above, distinguishes the farmers or fields which have access to the system’s
water from those which do not. The second dimension is 2 quantitative aliocation of the water in the systern among
the farincrs or ficlds which have been granted access o i, i.e., the designation of the quantity and timing of water to
which each farmer or field is entitled.

‘The Argali Raj Kulo and Chherlung Thulo Kulo organizations have clearly defined both aspects of water alloca-
tion, In Argali during the monsoon rice season, only certain designated ficlds are allocated water. Fields which have
no water allocation, but on which irrigation is hydraulically feasible, have no claim on the water resource from the
time seedbeds are established for the monsoon rice-crop until the rice is harvested. The amount of water to which

- each ficld with an allocation is entitled is defined in terms of its area relative to the total irrigated area. Formerly the
unil of area measurement was a maaio muri (about /80 of a hectare), and each field’s allocation is still referred to

i as “so many muri of water.” Only those households farming land that has a water allocation for monsoon rice are
members of the Raj Kulo organization. )

re

The allocation during the winter wheat scason and for maize planting is much less strictly defined and limited.
Any farmer whose ficlds are located where they can reccive water from the Raj Kulo is entitled to water in
- exchange for working on the sysiem one day for cach water application. The area that is irrigated during the dry
season for wheat and maize is nearly double that which is irrigated during the monsoon rice season. .
Access to water for growing rice in the Chherlung Thulo Kulo system and membership in the organization is
limited to households that own at lcast a fraction of a share in the system. At the completion of the Thulo Kulo '
construction, the Rs. 5,000 construction contract was divided into 50 shares of Rs. 100 each. Sharcs in the system ,
were disiributed among the 27 contributing households according (0 the investment each had made and became the l
basis of the water allocation.

Ownership of one share entiticd a member to 1/50 of the discharge in the system. Several houscholes had
contributed enough to receive more sharcs than they needed to irrigate their fields, while other households received
less than needed. In addition, many people who had been unwilling to risk investing in the initial construction now
wanted access to irrigation. This led to the initiation of buying and selling shares. The ownership of transferable
shares was thus established and continues as the method of water allocation in the Chherlung Thulo Kulo.

Now there are 105 member houscholds, and the range of share holdings is from one-¢ighth to four shares. On the
average in 1983, a share of water irrigated one-half hectare of rice. The price of a share has increased over the years
with transactions taking place in 1985 at the rate of Rs. 10,000 (US$575) per share.!7 In the same year the price of

l7'l ts is the cost of a one-time purchase of a share, not 2n annual or scasonal rental charge.

-9.
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k ,ﬁc irrigated land was Rs. 40-45,000 (US$2,300-2,600) per ropani.'® In 1985 the cost of water for irrigating rice
’:w;,s about 2 percent of the cost of the best rice land in Chherlung.

A

',%f.nw price of shares is sct by the organization’s munaging commitice and is said to somewhat reflect the total
%&csm\cnl in the system. Even though the price of a share has increased tremendously, shares are still denontinated
;@mding to the original price like the par value of stock, ie., one shgre is referred to as Rs. 100 of water even
though its current price 1s Rs. 10,000.

v‘()\'cr the years, improvements have been made to the main canal, significantly increasing the totzl fow in tl+
;ptcm»'g Since a share is a fixed proportion of the flow and not a specific volume, increasing the discharge in the
anal increases the amount of water in a share. A member who initially needed two shares to adequately irrigate his
pnd may at a later time require only one share. The member is therefore allowed to sell all or part of a share to
goother farmer who has no water or less than he wants for irrigating his land. When a sale takes place, the
gamaction is recorded by the secretary and the water distribution changed to meet the new allocation pattern. This
avolves changing the size of a notch in s saacho®® if the water is transferred between secondary canals and
wealcutating the time intervals for rotational distibution. The Thulo Kulo fanmers are adept at readjusting the water
gstribution to match a new allocation of shares,

On one occasion (in 1978) a group of farmers in Chherlung with land in an unirrigated area wanied to purchase
dures, but no individual was prepared to sell the number of shares they wanted. The Thulo Kulo organization
dided that improvements to the diversion weir aud canal were necessary before enough water could be delivered
wseive an expanded command area. A decision was made by the organization o sell ten additional shares at the
ate of Rs. 2,800 (US$233) per share, thereby increasing the total number of shares in the system from 50 to 60.
Thelts. 28,000 received by the organization from the sale was then invested in improvements in thediversion aad main
wnal to successiully expand the irrigated arca by more than 25 percent in one year.

Organization for trrigation Manageinent

Membership in the irrigation orgasizations in both Asgali and Chherlung is hydraulically determined. Lven
ough in both locations there is more than one canal from the sanie source serving a contiguous command area,
ach cunal has a separate organizasion for its operation. In Argali, the membership of the Raj Kulo irnigation
saization consists only of these farmers operating land that receives a walter allocation from the Raj Kulo for
@oon rice. All farmers in Chherlung owning shares or a fraction of a share in the Thulo Kulo systenr are
ubers of the organization.

Kith organizations have a sk hiya {lcader) and a secretary who ate clecied by the members. The current officers
Rie served for a number of years but could be replaced if members were dissatistied watl their performance. The ”
khiya is responsible for organizing and supervising work done on the system, and the sccretary keeps the
ounts, a record of members’ water allocation and attendance at wort, and minutes of the organization’s meet-

- As remuncration the number of workers these officers must sunis i 1 nuintenance work, based on their water
grtion, is reduced. If the number of werkers that they would have to provide is less than the remuneratioa they are due,
Bk lalance is paid to the in cash at the local daily wape rate.

* WV hectase is about 20 ropani. At 1985 prices (Rs. 17.4,USS), land sold for more dian US3435,000/ ha.

Yravements in the canal have been made on an almost annual basis. This has resulied in incrcased discharge from a mere tricklet in 1932
the canal irrigated only a fow small plots, 10 3 maxinum discharge of 180 liters/second in 1982, The average discharge, measured in the
@nal o a twice daily basis over the 1982 rice season, wis 160 Liters/second (Yoder, 19%6).

Laachg is 2 proportioning weir used to divide water from oue anal ints two or more smaller canals. It is described more {ully on the
g pape.

- 10 -
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‘oth organizations have a meeting of the members in mid-May. At this meeting plans arc made for the major
b maintenance which begins shortly theseaficr, new officers are elected if necessary, and the operating rules for

ater Distribution

PUnless an irrigation systcm has an abundant supply of water allowing all ficlds to be adequately irrigated without
“ncern for insuring that distribution of water is consistent with the aliocation, some method of rationing the water
rding to each farmer’s allocation is required. In Argali and Chherluag tius ts accomphshed through the use of
chos and rotational distribution. Farmers in Argali and Chherlurg irrigate rice by continuous-flow distribution
gienever the supply s sufficient. Water flows continuously in 2l channels of the systen, and farmers apply water
their fields at any time they want. With the exception of the days when they weed the field and apply fedtilizer,
firmers prefer standing water in their fields until near the end of the season when they dry the fields for harvest.
28?4
#Saachos are used to distribute water by continuous flow in accordance with the pattern of water allocation. A
g@hcho is a weir that the farmers install in the canal with two or more 1ectangular openings for the water to flow
gnough. By having the bettom of each opening au the same (levaticn, the flow in the canal can be divided into parts
hat equal the ratio of the width of each opening to tire total width of all the openings. Because of its notched shape,
fhe proportioning weir is called a saacho (key) in the A:jali and Chherlung systems. Figure 4 shows a saacho
dividing the flow of one of the main canals in Argali into four sccondary canals.?!

Figure 4. A saacho installed 1o distribute the flow from a main canal into four secondary
o canals according to the water allocation of each

] !"'is stanc type of device tor propottioning waier distributiva is found in many of the irrigation systems studied in western Nepal. ln some
fnnunities they were calted pani dhara (e et spowt) or khar bunda {wooden closuee). Similar desvices are ko found in othier countries. in
onesin they are eefered o as penaro (Coward, T985), in Sn Lanka Tarchunkotz tieach, 1961), and in Thailand, 1ae wai or mai nai
4'“-\im»}ung, {983,
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* Chherlung, saachos are used only to distribute water from (he main canal into secondary canals. The group of
s below the saacho is then responsible to apportion the water among their fields. When the discharge is
g jate, the flow into each field is controlled by adjusting the size of the opening in the earth bund and by placing
ﬁ'\cs and mud in the canal to divert part of the water.

%}?much of Asgali, saachos are used for distributing water from the main canal into secondary canals, from the
;mdatics into lertiary canals, and from tertiaries to the farmers’ fields. They are installed to the field level when
gymiers are not able to satisfactorily distribute the water among themselves less formally. Instaflation of a saacho
dininates the conflicts that arise under informal disteibution as furmers try to take more, or are thought by their
seiphbors 10 be tnking maore, than their shae,

fn both systems, when the supply is insufficicnt to provide continuous flow to the entire area at once, a timed
giation system of distribution is initiated. In the 1982 rice season, rotational distribution was not required in the
B 1sj Kulo system in Argali. Tlalfway through the sumie scason in Chherlung, however, the water supply had dimin-
shed to the extent that continuous-flow distribution to all of the ficlds was no longer possible. It was possible to
dain continuous flow through the saachos into all of the secondary canals, but farmers within each secondary
pemed rotational units and decided independently when they wanted (o initiate rotational water distribution among
4 ficlds served by their secondary.

B For water distribution within the secondary, the number of minutes per share was computed by dividing the total

wniber of shares served by the secondary into the number of minutes in the rotation cycle. Each farmer would then
eeive water for the time period represented by the number of shares he had allocated to his field served by that
wondary. A typical rotation cycle was 36 hours. By setting the length of the rotation cycle at 36 hours, the
migation turn for each farmer alternated from day to night. Although irrigating at night has always been an
aeepted practice in Chherlung, it is both more dillicult (disrupting sleep) and expensive (requiring the purchase of
Ktterics for a torchlight).

Water disttibution in Argali during the wheat and maize seasons is less precise and formal because the water
ly is sufficient (o irrigate more than the command area. Waler is applied several days before land preparation to
ake it suitable for plowing and planting. Wheat is then irrigated two or three more times during the season. Maize
1y be irrigated only at planting for quick germination. At the most it is given only one or two additional
auous, depending on the rainfall. Wheat and maize irrigation is done turn-by-turn with the farmers mformally
riding upon the order. From long tradition, fariners wanting water on a particular day will meet at the nain
uho at the head of the system at 10:00 aan. to decide the order of irrigation and to do any minor repairs
essary to deliver the desired amount of water,

I Chherlung, the most demanding irrigation period cach year is at maize planting time in mid-Agril. Mos!
iers are ready (o plant maize at the same Gime, and they must irrigate to initiate germination. Discharge in the -
bigdhi Khola in Apnil is very low, requiring that the total flow of the canal be rotated from onc farmer's field to
next at the system rather than secondary canal level. Therefore, full authority for the allocation of water for
Rize planting--both in quantity and timing--is given to the mukhiya, All requests for water must be made to him,

as nearly as possible he assigns water delivery 1o each farner’s ficld in the order in which requests are received.
Rlicld usually consists of several terraces depending on the slope and size of the ficld. In order to allow equity in
gy planting of every farmer’s maize, the mukhiya decides, on the basis of requests for water each day, what
ion of each farmer’s field, i.e., how many terraces, will be inigated in his turn. In this way water is allocated by
to farmers, and a portion of their fand, depending on the terrace size, is irrigated, The farmer must then wait for
her one or more turns to complete his maize planting.

for an irrigation system to function well, the distribution of water must be done according to the allocation
me. The precise definition of farmers” water allocation is only useful if the system can actually deliver to each
et (ke share of the supply to which he is entitled. Measurement and comparison between the amount of water
illy distributed and the amount allocated to different parts of an irrigation system provides an evaluation of the

fein’s performance. The portion of the supply delivered to parts of the Thulo Kulo system was measured and
ared with the amount allocated to those parts of e systems. The same measurements were made for the
whi Kelo system in Argali which distributes water in the same manner as the Raj Kulo. As Table 2 shows, the
Wl distribation closely maiched the allocation, an indication of good sysiem performance.

»
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fle-2.*Comiparison of water distribution to water allocation in selected secondaries.

Water Water

Allocation Distribution®

(percent of total water  (percent of tofal water
in system)? in system)?

fwlo Kulo, Chherlong 9.5 10.2
. it4 10.5
218 20.6
16.6 16.9

not afl secondanies were measured, percemages do not sum 1o 100 percent.
BDischaree in the main canal and sclected sccondarics was measeied Gwice daily for 97 days dwring the 1982 monsoon rice scason. The figures
to the percentage of the ntal volume of water supplicd 10 the respective secondarics over the season.

critical period for maintenance of most hill irrigation systems, inclading Argali and Chherlung, is prior to and
aring the snonsoon. Major routine maintenance is done in late May and June to prepare the system for ihe
nseon season when cllicient water delivery for rice cultivation is most important. At this time, the diversion and
g’hal walls are repaired to reduce leakage, silt and weeds are cleancd from the entire length of canal, and sections of
canal are lined with clay to reduce seepage. This usually takes between two and three weeks.

i Chherlung, because of the low discharge in the stream in April, similar maintenance is also carried out priot (o
bad preparation for maize. Alter the 1983 maintenance for maize, it was observed that the irrigators had used clay
ﬁscai the diversion in the stream. All of the surface water in the stream was captured, and measurzments showed
gt for the short period during maize planting, over 80 percent of the water cntering the canal reach: i the
tommand arca 6.5 kilometers away. .

| farge amount of maintenance is requived throughout the monsoon scason. The streams fluctuate tremendously
i the monsoon rains, often damaging the diversion structures made off brush, stones, and mud. The heavy rainfall
awses andslides on the steep. unstable hillsides along which the canals run, interrupting the flow of water until the
amal is repaired. The intake and main canal are patrolled daily so that there is early detection of damage. The
(hherlung organization pays two men to do this every day during the monsoon, while in Argali the members take
s patiolling in pairs. )

-
The men patrolling the canal will do minor maintcnance work such as repairing small leaks. In Argali if there is 2
B for more laborers, one of themn will inform the mukhiya who then organizes members to do the repairs. In
Oicrlung the members are divided into seven groups, and cach group is responsible for maintenance on a different
y of the week. If laborers are nceded, they will first be drawn from that day's group. Sometimes, due to the
Sgnitude of the disaster, an emnergency will be declared, and then each member household is required to send one
1o work. Work will sometimes continue at night by the light of lanterns until the water is flowing again.

Dunag the winter wheat and maize seasons, much less maintenance is required because there is very little rainfait.
(™ farmers who want to irrigate on a given day may have to repair the intake to divert more water or plug small
M8 in the canal to increase the flow, retatively minor cffotts compared to the nonsoon season maintenance.




hesource Mobilizatia

W 2 source mobilization is critical to the effectiveness of an irrigation system, and both the Raj Kulo and Thulo
: 'ulo organizations successfully mobilize significant amounts of resources every year. Most of the labor and cash
® csources are contributed by the members, although small grants and some technical assistance have been given

, ently by the district panchayat and Department of Irrigation, Hydrology, and Meicorology (DIHM). Both organ-
Fations mobilize between 1500 and 2500 man-days of labor annually, depending on the sevenity of the monse oo
sins and the attendant flooding and landslides. Both organizations have assessed cash contributions frow: mivtabws
r the purchase of cement to Hue portions of the canals.

in both systems resources are generally mobilized in proportion to the benefits that members receive from the
f:’stcm, 1.e., according to the water allocation. In Argali, where water is allocated in proportion (o area irrigated,
1abor and cash are also contributed according to area served. Members must contribute {abor for orditary maiute-
“phnce work at the rate of one man for each 40 maato muri?? of khet each work day. A household with only 20
piaato muri is required to provide one worker every other day.

L
: - Members in Chherlung contribute labor and cash according (o the nember of shares they own in the system. A
v ouschold with one share is required to supply one man esch day of ordinary maintenance, while one with two
shiares must provide two workers cach day. Table 3 presents the nuinber of man-days of labor mobilized by the two
organizations.

&

Table 3. Labor mobilized for system maintenance (person-days).

Raj Kulo, Argali

Routine Emcigency
Year Mainwnance Maintenance Total
1961 1120 681 1801
1966 1251 92 1343
1967 1120 690 1810
1968 1085 wm 1456
1969 1120 825 1945
1970 1453 4 a
1971 1135 161 1296
1972 1003 159 1162 .
1973 1012 543 1575
1974 1287 205 1492
B B 1975 1104 358 1462
: 1976 1203 M4 1497
b 1979 1264 1378 , 2642
o - 1980 1087 638 1725
Y1981 1322 985 " 2307 -
= 1982 1179 822 2001
i 1983 1271 599 1870
i 1984 926 49 . 1375
i4 Average 1165 544 1692

Thulo Kulo, Chiberlung

1981 1811

< C
1983 ¢ c 35419
o 1984 c [ 1362
: 1985 ¢ c 1740
Average 2114

% bConslmclion of a road above the canal began in 1979, resulting in more than usual damage to the canal for several years.
] and emergency maintenance not separated in records of the organization, dDam:\gv caused by a magor landslide required much more
- dverape amount of labor.
R3j Kulo and Thulo Kulo organizations” atiendance records.




#1982, members of the Thulo Kulo organization were assessed cash contributions at the rate of Rs. 250
¥¢19) per share, raising a total of Rs. 15,000 (US$1,140) from 105 member households owning 2 total of 60
Wi 3 Rs. 34,800 (UUS$2,636) was raised by assessing the members at the rate of Rs. 580 (US$44) per sharc in
vMost of this was spent to build 2 masonry wall several meters high to support a section of lined canal
Figwing a severe landslide.

e one exception to the rule of proportionality in resource mobilization is when an emergency is declared. Fach
W ber honsehold must then supply one man, irrespective of its water allocation. At the annual ineeting in May
' 13 in Argali, some members with small water allocations strongly protested that it was unfair for them to have to
e the same number of workers in an emergency as households with a much larger water allocation. After
discussion the decision was made to leave the rule unchanged but to be careful about when an emergency is
i.c., only when there is a real emergency.

i order to mobilize the resources needed to imaintain the system in effective working order, the organizavon
B& have sanctions which can be applied and enforced when members fail to contribute their share of labor and
. Both systems levy cash fines against members who are absent from work. The fine for missing a day of
nary maintenance is set near the local daily wage rate in Chherlung, Rs. 10 (US$.75) in 1982 and somewhat
¢ in Argali, Rs. 6 (US$.45). In Chlierlung when a major emergency is declared, the fine rate is increased (o
purage a higher rate of attendance. If 2 person is absent from the community when the cmergency is declared or
other acceptable excuse such as illness, the fine is reduced to Rs. 6 per day, even for a major emergency.

; aes, when levied, are paid because as one farmer in Argali said, “If the fine is not paid, the organization cun
the offender water.” Also, the community of members can exert social, as well as pliysical, pressure on
bers to pay fines. fu Chherlung it was reported that in an early year of operation of the systeni, one man did
%&paﬂ for emergency maintenance for several days. When his fine was levied and he refused to pay, a group of
members confiscated his cooking pots and threatened to sell them to pay his fine. Within a day or two, he paid the
péand recovered his cooking pots. Other members witnessed how serious the organization was about enforciag its
and collecting fines, and payment has been 100 percent of all fines levied.
* glta December 1982 meeting of the Raj Kulo organization, two members were appointed to collect the fines
#m the previous monsoon scason and any that were outstanding from previous years. As remuneration for this
l?:k, they were entitled to keep 6 percent of the amount collected. In both organizations, the cash that is raised
biugh fines is invested in maintenance and improvement of the system. Unil it is spent, the money may be loaned
members who pay interest to the organization,

IgLICATIONS OF THE PRINCIPLE OF WATER ALLOCATION

3!

“The principle of allocation has important implications for the efficiency of water use and the expansion vf the

igated area. Allocation of waler in proportion to arca irrigated provides no incentives for efficient water use nor a

lxchanism for expanding the area irrigated.24 In Argali there have been significant improvements made in the

anl, and the amount of water supplied to the command area has increased considerably in the past 25 yeats.

lowever, there has been little increase in the area irnigated. DIHM invested approximately Rs. 400,000
@330,300) in the system in 1982 with no change in the irrigated arca or cropping intensity. The main impact of

& improvements made over the past 25 years, including those by DIHM, has been to reduce the water distribution

————

Amuoto nurt s a waditional measure of arca, Forty maato meri equal approximately haif a hectare.

)
En!ccxchangc rate at the time was Rs. 13.2 7 USS 1.

*:;“Ctpllon 1o this statement is the warabandi systems of Novthwestern Iadia. In these systems water is allocated in proportion to land arca,
u ch fatmer receives considerably less water than needed (0 irsigute s whole farm. Farmers, thus, have an incentive (o use water elficiently’
™ 0 expand their irrigated area.

-15-
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25 Much less cflort is now required to manage the system. Whereas the farmers once had te use a rotation
um of distribution and go out to irrigate at night, sometimes s!ecplng in the fickd to guard their water, now the
’, er flows continuously to all ficlds. It is recognized that there is plenty of water to irrigate additional 1aed,”® but
members have no incentive to allocate water (o fields owned by nonmembers. To maintain their yiclds, they
Kiuld have to work harder to manage a smaller amount of water more efficiently, i.e,, change (o a rotation system
Ik distribution, and would reccive nothing in return.

.

k On the other hand, allocation by purchased sharcs in Chherlung provides both the individual incentives for
WWcient water management and a mechanism for expanding the irrigated arca. As the system improved, the amount
#; ater delivered and, consequently, the amount of water per share increased considerably. Sharcholders can
ide whether to keep all their shares and reduce their management input or to sell part of the additional water.
usc the individual can sell part of his water, he is aware of the opportunity cost of his use of water, and there is
nancial incentive to manage his water efficiently. In addition, if an individual sells part of his allocation, the
hount of labor thiat he must contribute to maintaining the system is reduced. Since the Thulo Kulo requires a large
ount of labor each year for maintenance, this provides another incentive 1o reduce the number of shares one
s and to use the water more efficiently.

o

BA companison of the scasonal relative water supply for the two systems gives an indication of the cfficiency of
aler use. The relative water supply is estimated by dividing the total water supply by the total demand for water
r the season.2? Seepage and percolation in both systems was measured to be approximately the same, with the
ally average over the rice season being approximately 35 millimeters. Computation using data collected twice daily
wwer the rice season gives a seasonal relative water supply of approximately 1.0 in the Chherdung Thulo Kulo
s;sttm and 1.3 in the Argali Raj Kulo system. In neither system was there any indication of moisture stress, but the
Thulo Kulo farmers had to practice rotational distribution while Raj Kulo farmers were able to distribute water
antinucusly. The relative water supply calculation suggests that water was managed more efficicntly in Chherlung
fan in Argali, lending support to the hypothesis that allocation of water by the sale of shares results in more
dicient management of water than allocation in proportion to area irrigated.

“The sale of shares, either by individuals or from the systemn at large, provides a mechanism for expanding the wea
nigated. Water is not tied to a specific land area but is distributed to wherever, within the arca commanded, those
wning shares want it. in Chherlung the system has expanded through the sale of water shares to the point where it
ow irrigates 85 percent of the potentially irrigable area. The chairman of the Thulo Kulo organization estimated
fat the area that is irnigated during the monsoon season doubled between 1967 and 1982 as a result of continual
provements to the system and subsequent sales of shares. In comparison, only 45 percent of the Raj Kulo's
desiially irrigable area receives irrigation for the monsoon season rice crop.

& . .

bterestingly, the Raj Kulo organization has recognized that the sale of water shares would be an elfective means
axpanding the area served. Most members accept that there is surplus water in the system, and that the work the
fpatiment of Irrigation, Hydrology and Meteorology did in 1982 has made the supply more reliable, ie., less
bect to major interruptions by landslides. In 1983, it appeared that the government was going to reduce by half
tontribution to the local school’s budget, precipitating a financial crisis for the school. A decision was made, after
et debate within the Raj Kulo organization, that the Raj Kulo organization would scll 200 muri of water (about
I rcent of the supply) and give the money to the school as & permancnt endowment. Requests for the water

% st of maintenance was also reduced, but the data in Table 3 do not show this. Construction of 1 1oad above and paralie! to the Raj
kla'gdy the cause of the higher maintenance fabor between 1979 and 983 Rocks and mud cxcavated by the contractor during
uction were dumped down the hillside into the canal. Since the cut for the 1oad was made, the hilbide is less stable resulting in more
5. The Rs. 400,000 (LSS 30,300) invested by DITIM was wed mamly to install hume pipe through this velncrable arca,

 farmers reported that if they owned all of the potentially irnigable fand, they would iingate the entire area by rotational distribution, thus
B ™2 the area of irrigated rice land. While some members did not agree that all of the potentiad area could be isrigated, afl accepted that some
Wal arca could be served with the present supply without any reduction in yields

¥ thements of supply are irrigation and rainfall while demand consists of evapotranspitation and seepage and percolution,
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solicited, and 40 houscholds applied to purchasc nearly three times the amount offered {or sale. The price was
et at Rs. 2,000 (US$ 138) per muri; only two houscholds were able to raise the necessary cash, indicating that the
ite was probably set too high. Based on the flows in the Raj and Thulo Kulos in the monscon of 1982, the price
kor unit of flow, i.e., liter per second, set in Argali was ten times higher than the rate in Chherlung at that time.
Before the price or conditions of payment could be rencgotiated, the government restored its contribution to the
ool's budget to the original amount, and members of the Raj Kulo organization lost interest in the sale of water.

|

B8 Thic allocation principle also has equity implications. In Argali the only way that a person can irrigate rice is for
: k » household to have inherited khet land with a water allocation or to buy somne irrigated land. It is, thus, nearly
fmpossible for the poor and low caste people to acquire access to irrigation for the important monsoon rice season.
3 ;‘xhc past, no low caste houscholds had land with an allocation of water. One DamaiZ® has been able to buy a
Small parcel of khet with earnings from work in India. e is the only low casie person in all of Argali with land that
$has a water allocation for monsoon rice. Irrigated land is extremely expensive (Rs. 400,000 (US$27,500) per

Fhectare in 1983), and the poor have little possibility of buyiug any.

74
i

& In Chhierlung 20 percent of the members of the Thulo Kulo organization are low caste houscholds, and gaining
cess to irrigation is much more feasible. A person with unirrigated land in the hydraulic command area has only
purchase a fraction of a share of water in the system and through hard work gradually convert his bari (o khet
d realize more production on it. He does not need to buy expensive, already irrigated land to acquire access to the
nefits of irrigation as he would in Argali. Most of the low caste members' ficlds are in the area to which irrigation

first supplicd after the number of shares in the syster was increased by the sale of 10 additional shares in 1978,

‘ X1

NCLUSION

:In this paper we have described and analyzed the institutions utilized for irrigation management iu a number of
Jfarmer-managed irrigation systems in the hills of Nepal. Farmer control of the entire irrigation system and the need
for farmers (o rely on themselves for the operation and maintenance has resulted in the development of sophisticated
%ﬂitutions for management of the water resource, These institutions have enabled effective use of irrigation, making

Ig(remely intensive agricultural production possible with three crops cultivated per year in many systems.

;%:Thc institutions examined included both the organization which manages the irrigation systems and the tradi-
ﬁonal convention of property rights in water. Both types of institutions are essential for the effective operation of
irigation systems. frrigation institutions are designed to enable the accomplishment of certain activities related to 1)
the water, 2) the physical structures for control of the water, and 3) the organization of farmers which manage the

s imgation system. In the hill environment of Nepal, the activity of resource mobilization for maintenance of the
g f)‘S!ﬁm for acquisition of water was found to be the most critical activity which influences the structure of an

L. wigation organization. The principle of water allocation was found to have extremely significant implicati:)ns for
g the efficicncy and equity of utilization of irrigation resources.

Two specific systems, the Raj Kulo of Argali and the Thulo Kulo of Chherlung, were described in detail. These

{ o sysiems exhibit many of the institutional characteristics common to a number of irrigation systems which were
d&r\fed in West Nepal during the 20-month period of field rescarch in 1982-83. The structure of the farmer
- el Uganization in both systems is similar. Mcmbership is limited 10 those households with a right to usc water during
the monsoon rice season, officers are elected by the members, regular and special meetings of the members are
®nvened, resources are mobilized according to members’ water allocation, sanctions are applied for failing to

~ i Povide the required amount of labor for maintenance, and written records of attendance at work, accounts,
: Bembers” water allocation, and minutes of mectings are maintained by the secretary. Both systems require a large

Wount of {abor to maintain intakes, which are often damaged by floods, and the main canal which must traverse

.s\ deep, landslide-prone hillsides. Between 1,500 and 2,500 man-days of labor are mobilized annually in each system

foutine and emergency maintenance.

) nn‘c Damui are an untouchable caste who traditionally work s taitors.
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fic water allocation of cach member is precisely defined in both systems. The Ruj Kulo organization allocates
o ¢ach member for monsoon rice in proportion 1o the area of irrigated lund owned. To sequire water rights
e onsoon scason, households must buy land which already has watér allocated 1o it. In Chherlung, the Thulo
wganization allocates wuler by the sple of shares, and property rights in water are, thus, separate from
ship of land. Most transactions "ol water shares take place between individeals, but on one occasion, the
ization sold shares, increasing the total number of shafcs in the systcm_.

&

Amusure of the performance of an irrigation system is a comparison of how closely the actual distribution of
¢ matches the water allocation. Measurement of water distribution (o different parts of the command area
wed that in both Chherlung and Argali water distribution very closely matched the pattern of water allocalion,
s by this measure both systems can be said to have pesformed well. Continuous flow through saachos (zropor-
ing weirs) and timed rotation are the two methods used (o dxslnbugc the water in accordance with the
mm

mﬁ:rnparison of the Raj Kulo and Thulo Kulo systems demonstrates the importance of the principle of water
pation for efficient and equitable development of irrigation resources. IF water is to be utilized efficicntly and
'ch area increased, there must be incentives for efficient water management and nicchanisms for expanding .
vs 10 the water. Water allocation by purchased shares, as practiced in Chherlung, provides the individual

pative and an organizational mechanisnt which cuable the efficient developient of resources, while allocation in

boortion to area irrigated does not. In contrast to the Raj Kulo system, the Thulo Kulo system has 1) expanded

i nili wea irrigated during the monsoon season (o a greater extent, 2) achieved more cfficient water utilization thrcugh

‘ e intensive managenient of the distribution, and 3j realized greater equity in access to the irrigation fesource.

.
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ROD ION

Pithima irrigation canal is situated in Pithuwa panchayat in Chitswan
% strict near Naravangarh. 1t is accessible through moterable road. The
éﬁal length of main canal is 7.5 km. It serves 16 branch canals of command
x%a of 1300 ha. The main source of canal is from Kaier River.
»
ﬁstory
Pithuwa village was jungle before the settlement. People came to settle

@f@ about 28 vears ago. After eight years of this settlement, Mr. Tilak
%hadur Thapa, one of the beneficiaries, initiated the canal for introducing

wmter in his field from the river called Kaier Khola. However his attempt
i failed. So they have requested to the government for assistance. As per
: ﬁkir request, Jrrigation Department implemented Pithuwa system in 1967 with
1 d@ grant. budget of Rs.75,000. Later on, the public realized the importance
{irrigation and they started the expansion of command area for their
ltivation. In order to irrigate expanded area, they have enlarged the main
mnal and also extended it up to market area of Pithuwa. To improve the
Jisten, they constructed the head regulator, branch canals and field
: wymels. With these improvements, the command area was increased from 600
‘fto 1300. However, due to high flood level, their intake gets destroyed
eery year., So they have not constructed permanent structure at intake.
ey have to contribute labor for repairing the intake every vear and also

v get grant from government either in cash or kind (like bulldozer).

fter Allocation

Thia irrigation system is well functioning, and managed by the farmers.
er is distributed to all 16 branch canals in the amount that each branch
Mal is nllocated. The method of distribution is based on hume pipe outlet.

¥ pipe is installed at everv outlet of the branch canal causing the flow

'be divided into proportion. Then from the branch canal, it is

fétributed to the farmers field through field channels based on time
F'ation,

aF



¥
JRRIGATION ORGANIZATION

‘
About 14 vears ago, the Pithuwa system was constructed by the government
After the completion of construction there was no committee existed, as it

was Tully financed by the government so farmers did not take initiative in

any respects. As a result, canal improvement and expansion of wet land could
ot take place. The outlets provided was temporary structures where people
ean spoil 16 easily and henece equitable allocation of water was not there.
often or always farmers steal water or they have to use force in order to get
mater to their field. Owing to such situation, people lost their interest in

the system and percentage of conf{licts went up considerably,

Consequent. of such lawlessness, the branch number '8' formed committee
eonsisting of nine members. Then the committee, along with the
teneficiaries, formed rules and regulation regarding the water distribution,

whilization of labor, mobilization of resource for maintenance and

sperat.ion of the system.

They have decided that whatever amount of water flow in branch No. ‘8’
sll be distributed equally to every farmer according to land owned (acresge

wstem).  Sometimes, they also followed the time rotation system.

As a result of committee and regulations, conflict smong the farmers was
rduced and farmers could transplant their paddy in time. By seeing
sstematic distribution of water in branch No.8, the branch no.9 and 10 also
darted forming committees. 1In couple of years all 15 branch canals formed
ranch  committiee. After having formed all branch committees, they felt

ssary Lo form central commi ttee.
in Committee. (Role and Composition)

The main committee has 18 members. Originally, the chairman was elected
n among the assembly members. At present, the pradhan panch of Pithuwa
'“&ge panchayvat is the ex-office chairman of the committee. The secretary

fthe main committee is still elected by the assembly during annual meeting.

<3
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ﬁhe other 16 members are the chairman of the branch committees.

¢ They have general assembly meeting once in a year (during June). If
aecessary, they can hold second meeting also depending on the issues that
have to be decided. The major functions of the committee are to implement
the decisions of the assembly and supervise the overall operation of the main
canal .  The specific responsibilities of the main canal committee are:-

7

: a) To supervise and maintain the work.
b}  To keep proper record of income and expenditure incurred
<) To resolve conflicts over the water distribution in the branch
canals,

d) To maintain link with the government and other agencies.
e) To keep touch with the branch canal over the equitable water

distribution to every outlet.

4+ Previously they have only 15 branch canals, but at present, they have

dded one more canal at the tail point which is branch no.16.
h Comittee

’;g Once in a calendar year (June or July) each branch canal committee
tlds meeting with their respective beneficiaries. They all meet once to

iscuss the following:-

soa) Election of branch chairman and branch secretary {(if necessary)
b}  Method of water allocation.
©€)  Setting the annual account of the branch canal.
d) Water allocation for winter crops.
e) Fixing the time for transplantation of paddy
'%f) The time allocation for water use based on landholding.
2 : ers of Branch Committee:- The branch committee consists of a chairman, a
ftary and representative members from the branch. The members are
i  “ﬁ for one yvear during the branch farmers' assembly. Once a member is

*

g ‘ﬁﬁh he can continue for the position for many years as long as he

*




receives annual approval from the assembly each year.

pmetions: - The branch chairman presides at the assembly meeting and the
pranch commiltee chairman represents the branch committee at the main

commi ttee and communicates decision of the main committee to the branch

PR comni Ltee.

s WSecretary:- He keeps records of annual account and labor contribution
+ S from the beneficiaries. He also calls meetings whenever necessary. He

supervises the water rotation schedule.

4,‘ gricultural System and Services

Before the introduction of the irrigation in the area, they used to grow
enly maize, mustard and other crops which need less water for the growth.
4in only some portion of the land, they used to grow paddy by means of rain

wter. Now after the introduction of irrigation water, mode of cultivation

wstem changed, paddy becomes the main crop. After the harvest of paddy, the
farmers grow mustard in most of the land as the second a crop which is a

ﬁiﬁ mjor income, some also grow wheat as the second crop. Maize is the third

# grop of the area. Vegetables like potato, cabbage, cauliflower are also

rown for home consumption. Since there is no water at the they don't grow

arly paddy during this season.

It ig algo understood after interviewing many farmers that early

rieties of seeds are introduced by them for more production and early
®wih., FPeople of the area started using chemical fertilizer like urea and
o pesticides for the crops in order to reduce viruses and diseases

psects. This indicates modern farming system. It is also understood that

" farmers in this area grow crops by rotation, especially the dry season

ps.  The cropping intensity of this C.A. is about 300%.




Yields

The average vields as reported by the farmers is presented below:

VR e

Crop Yield

*addy 2.9 mt/ha
Wheat 2.2 mt/ha
Maize 1.6 mt/ha
Mustard 0.8 mt/ha
Potato 11.2 mt/ha

gperation and Maintenance

Usually they hold meetings twice or thrice in a year. All the
keneficiaries and members of the groups, participate in the meeting. They
discuss regarding maintenance of the main system and head works whether dozer
has to be hired or contracts to be given for other party to remove the silt
ad debris. This sort of issues will be discussed in the general meeting and
decision will be made at this level itself. Contributions for the O&M will
be made by the beneficiaries with in the targeted period. In this way,
required fund will be raised as per the rough estimation made by the system.
fovernment makes some fund available to the programme. In addition to the
ey, the beneficiaries of the system make full contribution of labors till
mmpletion of the work., So far, no one has hesitated to work and conflicts
lis not come in existence when we asked about this with the committee

embers.,  1f conflict arises, they themselves settle at their level. Tt is
;1ﬂerst00d that everybody has been interested in maintaining the system. They
ve not. faced much difficulties to raise the fund and labor contributions

Rcept for natural calamities at the intake point.

LUSTIONS

The water in this system is used very efficiently with an increased in
"mand area and more resource mobilized for repairs and maintenance of the

stem,  This system that we observed is well managed and proper functioning



fgyatem. The agriculture output is high.

Hence, this farmer managed

}rrigation system could be selected as a model of "farmer managed irrigation
| sysiems”.

B
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INTRODUCTION

P

} Branch No.3 of I"ithuwa Irrigation System is situated in Ward No. 1 & 2
of Pithuwa village panchavat, Chitwan district. This branch is near the

intake of the main canal which is about 25 km north of Tadi on the

pharatpur-lletauda highway. After the survey by the Irrigation Department of
MG/N, this branch - canal was constructed by the beneficiaries themselves,
and at present it irrigates sbout 40 ha of land and provides benefit to
about 45 landholders.

The population of the Pithuwa village panchayat as a whole is estimated
to be 10,000 with a literacy percentage of about 40%. Most of the
peneficiaries have enough food from their respective farms and they also use

to sell the products in Tadi Bazar.
} 1I. HISTORY OF BRANCH CANAL - 3

The Pithuwa Irrigation System was constructed in 1972 and was operating -
gince 1973. The branch canal No.3 was constructed 2-3 vears after the
tonstruction of main canal. The outlet of this branch canal (which consists
of two hume pipes of 9" & B" diameters) was constructed by the government
ud this branch canal and its sub-branches were constructed by the
keneficiaries themselves. The resource mobilization was done on the basis of
lendholdings. In courses of time, the length of this branch canal was

Festended a few hundred meters to the tail reach of the command.
'JH. DESCRIPTION OF THE BRANCH - CANAL

For the system as a whole, the source of water of this branch canal is
Biéier river which flows seasonally. This branch-canal has several sub-

thes, rurming north to south. The canal length is about 1.5 km, width
out 80 cm, The maximum depth of water is about 15-20 cm in summer, but at
€ time of our visit, we found it almost dry, except at intake area. The
mand area of the canal is about 40 ha, which covers whole cultivable land
¥ward No.l & parts of ward No.2. The branch canal runs to the east from

he min canal.



There is no regulator in this branch-canal and no siphons were used for

jts construction. There is no drop structure along the whole alignment.

§1v. OPERATION AND MAINTENANCE MANAGEMENT
e

it consists of 7 members, including one chairman, one secretary and 5

There is one branch-canal committee for the operation and maintenance.

: gmbers.  During our field visit, we got chance to meet the chairman, the

! Qnretary and some beneficiaries of this branch-canal. The main problem of
ﬂﬁs canal is siltation. FEvery beneficiary has to contribute labor-for

. &silting which is on the basis of the size of landholdings and they also
Piave to contribute Jabor for desilting of the main canal (parts of the main

anal upstream of the inlet of branch-canal). There is no regular syvstem of

ash contribution.

At the time of water scarcity if some farmers steal the water, they
11 be penalized up to an amount of 50 rupees and this money will be used
Erthe operation and maintenance of the canal. But there is no such cases
or the last few years. Contribution from the beneficiaries will be made
hencver necessary.
™ Beneficiaries get water two hours a day in a rotational order. The
Rter is enough for irrigation at the intake and middle portions of the
al. But the farmers at the tail never have enough water for cultivation.
® production of the crops would have been increased by three times, if they
:tenough water. Near the tail, branch-canal No.9 comes to meet with 3.
boneficiaries at the tail said that there is a possibility of getting
e water from it and they have already contacted respective people and
ested for this. But nothing has changed vet. It is because, at the time
8urveying from the Irrigation Department, the alignment was fixed on that
and it can not be changed simply (as told by the chairman of the Branch
Mittee). Trrespective of this, there has been no conflicts for many vears
®e. Most of the beneficiaries are land owners themselves and they own

" from 0.2 to 3.5 Bighas (1 Bigha = 0.66 ha).

s B




Y. DESCRIPTION OF AGRICULTURE SYSTEM
\

Main crops of the area are paddy, wheat and maize. At present 2/3 of the

-Vfi { shole irrigated land is covered by maize and 1/3 by wheat. Besides these,

gome farmers have started to grow cash-crops like mustard and buck wheat.
Growing these crops in that area seems quite logical since these crops need
. ¢} §less water. Farmers usually market these crops.

[

i § Average crop production of the area is as follows:-
Ay
~;H§§< Paddy - 35 quintals/bigha
qﬁa | Maize - 15 e do ———
P Whent - 20 e do ——-
Ry Mustard - S do ——-

Fach crop is grown once a year. The farmers use local as well as

improved seeds and most of them use compost manure and chemical fertilizer.

The quantity of manure used in an average is about 1 quintal per bigha,

Transplantation period for maize, rice and mustard are in March, June

nd October respectively. And after three months, these crops will be
arvested.

One fish pond was constructed about 2 years ago near the tail of this
: mﬂ"u ch canal. It covers an area of about 6 Kathas ( 1/3 bigha) of land.
ever there is a scarcity of water in that portion, every body seems to

Ip in keeping the pond full of water, as it is the first kind of such fish

~vfiltures in Pithuwa village. The first year went by without any result and

®y have already sold about 1 quintal of fish this year . The maximum

paright of fish is up to 70 gms. There was no water in the pond at the time

o AR our visit.

ot The farmers sometimes use tractor for ploughing.

The hiring charge for
fctor is 150-200 rupees per hectare and cash-contribution done for this on
b basis of landholdings.

oy




CLUSIONS

The Pithuwa Irrigation System was constructed by government and operated
y farmers’ committee. This committee has been granted technical as well as
;terial assistance from the government from time to time for the
fimprovement and rehabilitation of the canal. Desilting is one of the big

: roblems of the main canal & every branch committee (including No.3) has to
}end labors, depending upon the quantity of water they used. The system as
 ¥who1e is a good example of farmer-managed systems where farmer’s

rticipation plays an important role in O&M of the canal.

The members are selected by the beneficiaries. Among members, a

erat.ion programme of the year after various kinds of discussions.
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Bhapid Appraisal Report of Branch No.10 Pithuwa Irrigation

. This group consists of four members. They are; Dr. Prachanda Pradhan,
r. Rinchen Dorji, Mr. Tashi Dorji and Mr. L.N. Sharma. During visit to the
ranch channel No.10 and walking along the alignment, the following
fshservations were made by the team. The channel at the separation from main
‘éanal is having permanent cemented brick wall connected by 18' long hume
ﬁipeg with dia of 12". ‘This serves the command area of 40 ha, with 74
neficiaries . The channel is an indigenous one without having any
fpermanent structures except in two points of road crossings which got a
%iphonin system of hume pipe connection and over it a vehicle road crossing
%ulvert. It has over 67 outlets with in the length of 2.5 km. This branch

channel is administered by the seven member committee out of which one is

%hairman, the other is a secretary and rest are the members elected by the
}Eneficiaries. Thesze people are doing the work on voluntary basis without
@ny wages. They take responsibility of water management activities. Since
ihe syvstem has a large command area to serve and there is no alternative
;ﬁher than having proper water distribution schedule the above mention
members take the responsibility of water distribution. Certain rules and
‘ﬁgulation of the system are also made.

'L
; The requirement of water is maximm from April to the early part of
November for paddy cultivation. Since they don't have water at the source
itself, after paddy cultivation they cultivate maize in small portion of land
for their own consumption . They sow mustard in large area as second crop.

It requires only one time of irrigation during dry season for the growth.

It brings high income to the farm family.

" During paddy plantation, they have certain principles for allocation of
Wmter. They distribute water as per the land holding with 74 min/ha. The

' flov of water is blocked by the beneficiaries by means of planks supported by
* %oden ballis with a standard size and the sides are covered by mud bund. As
: Bch they don’t have any mechanical measuring devices for distribution of
gRter. Since they have to cultivate the land with the limited water and only
.L4 farmers get water on a day for plantation, Other farmers also come to

helpthe farmers who have transplantation to do. The labor exchange system



%s prevalent in Pithuwa. We interviewed four farmers in the field. They

veported that there has not been problem in the system. They have some

Blsystem of penalty to the beneficiaries. Those who violate the rules and
%@gulation framed by the organization, they will be punished. Some of the

‘%xnmples of rules and regulations are !

®.

<

(a) Tf some one utilizes the water in other's turn, he will be fined Rs.50

H on the spot.

%b) If some one damages the bund of main branch canal for crossing of
tractor or for some domestic purposes and does not repair during

4 cultivation and does not respond the organization, in this case his
membership will be discharged from the list and get no water for his
Iand.

{c} If some one misses the turn and ask the organizer for other turns then
he is not alloved to use water at this time but got to wait till next

turn.

While moving along the alignment, the team observed the channel being

Rrilted by sands, gravel etc.

¥

To overcome thig, they use to contribute after the decision of the

eeting chaired bv the branch committee. The desilting work is give on

Wontract basis to some other individuals who are expert in clearing the

sphon which they find to be quite a typical job. For this, they don't have

weh problem in contributing especially for maintenance of canal purpose.

lso they don’t have system like advance contribution for repair and

Mintenance of the canal. When we ask the farmer in region 3 that his land

B8 been silted and won't there be any effect for the crops 7 His version
that his paddy is growing alright with good vield but yield of mustard

s hampered as the water seepage takes place.

Although no one guides them in the managerial aspects from the

tpartment or by the outsider, it is quite interesting to note that in two

tlets, i.e. in no 42, they have the system made by the farmer that wooden




: é{rame has been carved and fixed at the bottom with the wood of equal level
,3“ order to insert the planks turnwise with equal dimension. After the
rigation work is over, the plank is kept by the nearby farmers for the
uture use. Further, the farmers technique has a bit improved. 1In outlet no
49, two outlet gates have been constructed with cement and brick wall having
'a dimensions of 18"x18" costing Rs 300 for two gates. And this type of gate
vill be made in every outlet by all the beneficiaries in order to minimize
the water stealing conflicts‘among the farmers although it has not been the
problem so far. Once there was an incident that one beneficiary, Mr. Sarki
‘iolated the rules that he utilized others turn of water by putting big log
as check dnm along the channel. The secretary of the organization of the
branch channel went to settle the case but he was nearly beaten by Sarki and
the chairman happen to be there facing this problem. Somebody was sent to
'ﬁnform the central committee members about the incident. All the members of
the  central committee came to the spot of incident and settled the case
giving punishment to the Sarki.

Only at the tail points, the system is not in a position to supply
sufficient water for the field. A farmer stated that his land could be
irrigated only half because of insufficient water flow in the system. Instead
{f» Wof paddy, he cultivates maize. Mustard and sesame are grown as second crop.

Even then he has full satisfaction about the system management.

This proves that theyv have got a very strong unity among themselves.
tay WSeeing their managerial activities, it is interesting to know that without

“rie anvbody guidance and this system has been run very smoothly and we were very

s much impressed by it
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On 23-2-1989, the personnel mentioned in the report visited the branch
anal no. 16 of Pithuwma irrigation system. The findings and observations are
igs follows:

.gbnstruction

The branch canal no.16 was constructed by the committee with the

%
assistance from the government about 14 years ago. The total length of canal
is about 2 km which covers the command area of 30 ha of the Pithuwa Panchaxat

¥

ﬁard no.5 and 3, consisting of 50 household.

P
»

Structures

There is no special structure constructed except two masonry culverts
?tb the humepipe as an inlet of 30 em. The rest length of the canal is
@rthen.

e
L
frganizations

In order to have good operation and maintenance, the beneficiaries of

Q@ canal formed association consisting of the following:

- Chairman - 1
- Secretary - 1
- Member - 5 members

netion and responsibilities of the association:-

Chairman

The chairman helps in framing of the policy for management and the
Wilization of resources, and also decisions are made to resolve conflicts.

g 1rman represents the main canal committee.

Secretary

‘




The functions of the secretary are; to conduct the meeting, keep the

minutes of the meeting and also keep the records of resources, expenditure
and other activities.

to schedule the Water Allocation and Distribution

- Members

They give support to the branch committee and to inform the )

beneficiaries for emergency work if need arises and water distribution.

- Field Channel

There are 15 field channels taking the water from the branch canal.

As a rule, a household cannot take more than one outlet from the branch canal

vhatever the command area it has. To have an efficient and assured

irrigations, the field channels are divided into many numbers. Each out-let
is provided with gate and every irrigator is supposed to give right of way of

to construct the field channel with out any compensation.

Operation and Maintenance:-— The critical period for maintenance of

this syvstem is prior to and during the monsoon season. They hold meetings

three times in a year, that is in the month of May, June and September. So,
during May’s meeting, all the beneficiaries have to attend in which they
tiscuss the cleaning of the canal, water distribution system, mobilization of
resources. Meeting conducted during June and September is only for the

committee, It is not necessary for the beneficiaries to attend this meeting.

7

Regarding the desilting of the canal, the beneficiaries contribute N

labors. They do not contribute the cash. However, few years back,

neficiaries had contributed Rs.125/bigha for repairs of branch no. 8 canal.

Water Distribution:- Water is distributed to each farmer’s field in
he amount depending on the command area on the time rotation basis. Each
Atmer takes water from the canal for specified length of time. The length

f each farmers turn is calculated to provide him the proportion of the flow

2



% which he is entitled for.
Agriculture:- (Cropping Pattern)

The main crops grown in the command area is as follows:-

(a) Paddy {Summer}

(h) Mustard

(e} Potato and (Winter crops)
{ (d) Wheat ( . )

The average vields as reported by farmers are as follows:-

n  Paddy - 2 - 0.25 mt/bigha
3y  Mustard ~ 0.02 - 0.08 mt/bigha
n  Wheat - 2 - mt/bigha
# Potato - 11 - mt/bigha
: 3
Qﬁggygtjggg_a@@_{igﬂqug:~ of the individual farmer interviewed.
Name <~ Mr. Tilak Prasad Dhamal

! ‘ Command area = 0.50 bigha

Family = 4 nos.

Pattern of cropping:-
{n) Winter - Mustard 100%
{b} Summer - Paddy 100%

200% cropping intensity

nput to Agriculture Land:

. - Urea in Paddy
i+ - - Compost in mustard and maize. As stated by him, he does not

‘”Ve sufficient food grains from his own field. To solve this problem, he
0t Jensed 1.50 bighas from the land lord with the conditions of 50% share.

v - ? the tenant is responsible for contributing the labor in the management




of the canal. In case of the management of canal, if monev is required

landlord is responsible to contribute.

gocial Composition:- In this association, any caste person can be a

chairman or member and there is no restrictions on the basis of caste. At

present, the association is run by Sharma.

Conflicts:~

of disputes

So far, there exists no conflicts among the farmers. In case

within the branch canal, the branch committee is responsible to

settle the matter. 1If branch committee fails to settle the case, the brag:éh

comrmittee forwards the matter to the main committee for further action.

Conclusions:- 1In all respects, the system is found well managed and

functioning

well., It signifies that the beneficiaries and association have

good cooperations and mutual understanding. With such systematic irrigation

management,

they get.

all the beneficiaries are satisfied with amount of share of water

*
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RAPID APPRATSAL ON TALLO CHHERLUNG KULO

Chherlung lies in the middle hill region of Western Nepal, under Lumbini

gone, bPatpa district. The irrigation is an indigenous system constructed in
1932. This system serves 110 households at present. It has command area of 65
ha. Tt has about 7 km of canal length from the source Brangdhi Tallo Kulo to

the field.

, fixcept for the small vitlage of Chherlung under Boga Gumpa panchayat,
the rest. of the command area was forest until GO years ago. At first, the
wttiers faced much difficulties even to manage drinking water for their
arvival., There was no imagination to have irrigation activities over the
flat Iand at Chherlung. Mr. Pratap Singh and Hasta Singh Thapa took the
initiations constructing channel by contributing Rs 5500 and 450 kg of paddy.
There was no skilled people having knowledge of constructing the chamnel in
the locality therefore they hired persons from Damak Khani. Till that

time, other members of the community were not in a belief of getting water
floom in the channel and did not participate in construction activities. The
nal aligmnment was in rocky terrain. Only after the completion of the
armel, other four or five families got awareness and would like to join the
bove two families, with a condition to contribute the amount of expenditure

incurred in the channel construction.

At the initial stage, the discharge of the channel was small and that
s divided into 55 units of water and this water was divided by 25 families.
ey use Lo have water transaction and they still buy and sell water in this
ystem., At the early stage, one unit of water costs Rs 100 but now the cost
calated to Rs 10,000 per unit. At present Mr. Bir Bahadur Saru is taking
hitiative to maintain the canal for smooth functioning and is assisted by

ther eight members including his secretary.

Since no government assistance has been given to this channel, it is
rely a indigenous type of earthen channel. Therefore, they have their own
stem of organization. They usually have twice or thrice meetings in a year
pending upon the work load in the system. They have the general meeting
tthe month of April and May and in the last week of November for winter

1
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ops. They don’t have practice of advance contribution for raising the fund

! ﬁ'emergeacy repair of the canal but have contribution whenever requires.

e water distribution is done by means of wooden proportioning weir for

mer crops.  The contribution of labor is done by means of water share

$e. 1" of water equal 1 person. For winter crops, they are utilizing water

Ftation system as per their requirement. In addition to it, if somebody

quires more water, chairman allocates the water, the beneficiaries cannot
» the water without. the knowledge of chairman. During channel cleaning

imr 1 some one fails to attain the work, he has to pay Rs 15 as the

:ymlty. The penalty death in the ranges from Rs § to Rs 50 depending upon
e mistake made by the beneficiaries. 1In case of death in the beneficiary’s

$nily during the time of channel maintenance, the concern individual is

empted from work/fine. As per the record and several queries, it is

Wlerstood that. the channel has been run very smoothly with proper management

t present..  The beneficiaries could grow 3 crops i.e. rice, wheat, maize.

e cropping intensity is 300% Since chairman and the secretary got to devote

gcimm time for channel management, secretary is exempted to Rs 30 (thirty)

rth of labor and the chairman is exempted the labor of Rs 100 worth. For
ily channel patrolling one man is kept to look after Payment of his salary

kmade by means of contribution by the beneficiaries. Rs 360/month is paid

® him from the month of June till the end of November .Children upto 14

rs of age and women are not allowed to work during maintenance of the

stem.

Presently people of the area is growing old varieties of paddy, wheat,
ize with the local name, Chherlung Dhan, Chherlung wheat, Chherlung maize.

ese varieties are appropriate for this area. After getting irrigation

Rer, almost, all the families of the area became self- sufficient in terms

food grains. Only at the tail point, (Arthunga) the channel is not in a

Pition to supply sufficient water for the field, a farmer stated that his

could not be irrigated fully and does not have much satisfaction for

oming the member of the channel and would like to withdraw from the

frittee since his expenditure on contribution is more than the output from

¢ field. Rest of the beneficiaries are having full satisfaction.
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THULO KULO AT CHHERLUNG

i, i

RODUCTION

The Chherlung canal is situated in Bogha Gumbha panchayat on the
uthern bank of the Kali Gandaki river in Palpa district under Lumbini zone.
Jeess is by foot that takes around three hours from Tansen,district
jaadquarters of Palpa. The total length of canal is 9 lm serving 35 ha. of
$otal commnnd area. The total number of households benefitted by this system
e 119, Almost all canal length is unlined except in the landslide

w/drops and silting tank

fackground of Thulo Kulo of Chherlung
» From the historical point of view, water tapping in canal from
rangdhi stream to Chherlung was financed by 27 villagers under the
eadership of two villagers in 1928. The initial cost of construction was
5. 5000 which was contributed by the villagers. They introduced wooden
iroportioning weir for the distribution of water . The amount of water in
e canal is divided into 50 shares, each share costing Rs 100/-. Each
ousehold who contributed to the construction of the canal received his own
iare in proportion to the investment he had made. Those who had more water
mmpared to the land they can sale water to other. Consequently, the number
{ mombers in the system has increased up to 119 numbers. The committee also
bld 14 units of water to the new area. Hence, by conservation of water use,

,}mAbommand area could be expanded.

About 25 years back, they got grant of Rs.35000/- and technical
sistance from the district panchayvat for the improvement of intake. After
ine years of first grant, they got another grant of Rs 12000/- from the

fistrict panchayat for maintenance work. Again a couple of years back,
illagers got assistance of Rs 18000/- from district panchayat. About 2
fars back beneficiaries themselves mobilized about of Rs 60,000/- to repair

$e slide area. After all these canal improvements, volume of water has

Jcreased considerably, thereby increasing cropping intensity from 100% to
R00%, |




ganization

AL present there are nine members including a chairman, a secretary and
pvenn other members. All the beneficiaries are divided into seven groups
er seven members supervision. FEach group is responsible to work for one

by in rotation in a week. 1If major repair is to be carried out, all seven

oups are called for the work.

- The chairman is responsible to preside meetings. He also keeps

anhual accounts,
- Secretary fixes the date for operation of water.

- Hle supervises work. He keeps labor contribution attendance and

money contribution records.

The other seven members support the chairman and secretary in framing

$olicy and rules. These seven members are responsible to collect their

abor requirement during their turn in a week. If emergency maintenance is

equired on a particular day, then the particular member has to contribute =

fsbor.
later Distribution

Water is distributed to each farmer’s field with measuring devices of
roportioning weir made out of wooden structure. The total quantity of water
s divided into fifty thumb. (50") So the water distribution is not a
groblem, as it is done on share basis. Buying and selling of water share is
revailed in the system. Previously cost of 1" water is Rs 100 but the

gresent. rate is Rs 10,000 per 1" water.

peration and Maintenance

Thev have formed a committee consisting of nine members to lock after

the operation and maintenance of the irrigation system.




AN TR

For operation and maintenance, the committee has to hold the meeting

ftvice in a year. During the meeting, they discuss with beneficiaries about

the cleaning of canal, repairing of canal, how to mobilize the resources,
witer distribution system and also the committee presents annual budget.

vhen there ig major repair work they have to ask government assistance. The

gJcommittee assigns the beneficiaries to do the clearing and repair works. If

the  particular beneficiary has no manpower, he has to pay Rs 15 to the

committee and committee will decide whether to hire manpower or use the money

gfor procuring materials for the construction. Incase of deaths of any

farmers family, the particular farmer is exempted from the work.

In this system, those 7 members are made to visit the canal every day on

rotationvise and seven groups formed under each member.

Agricultural and Services

Tn this system, as there is good water management, every one gets the

¥assured supply of water as a result the cropping intensity is 300% . The

principal crops grown in the area are as follows:

Summer Paddy 100%

iﬁnter Wheat 100%

Spring Maize 100%
oo

The crop grown in this area are mostly local variety. Improved

garieties are on trials,

Penalty to defaulters
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The commnittee had framed a rule with all the beneficiaries. If any

defaulters are found, they are fined Rs 5.00 - 50.00 depending upon the

gravity of the crime.
(rimes are as follows:

(1) Stealing of water

{2} Brealting bunds of the canal
{3) Not contributing labors

{4} Not. following the schedule of time ;

The money collected from the defaulters are deposited by the committee.

The committee appoints two water watchmen to look after the canal during

sunmer and one water watch man in winter.

CONCLUSIONS

Tt was observed that this irrigation canal supplies water for
gindustrial purpose which is also the main income for running that irrigation
kanal. For installation of this mill, they took the loan from Agricultural
ovelopment. Bank, amounting a sum of Rs 80,000/-. They have already paid
fack the loan and 11% interest by running the mill by the beneficiaries. Now
fnward, income collected from this mill will be utilized for the maintenance
f the canal. This mill belongs to the committee {beneficiaries) of this

irrigation system as a common property. This indicates the beneficiaries

have got good understanding and strong organization.
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HINTRODUCTTON p

On 26 Feb.1989, the whole team visited Raj Kulo, which is situated in v
Argali, Palpa district. 7The site can be accessed by about 1.15 hours’ drive
on the dry season moterable road from Tansen. During our visit, we met the
Bchairman, the secretary, members as well as some local farmers of the Raj
Kulo farmers’ committee. One of the members of the committee did the

briefing of this canal to all the participents. The command area of this

canal is about 103 ha.

HISTORY

Raj Kulo (also known as Jethi Kulo) was one of the oldest irrigation
systems of Nepal. It was constructed by the King Mani Mukunda Sen of Palpa

sbout 400 years ago in order to have trust funds for the temple of Rishi

Keshav Bhaguvan. The intake was constructed at Jorte from the stream Kurung
Khola.

At first, there was not much cultivable land, but in courses of time,
the area of cultivated land was increased and many efforts were made by the

eneficiaries themselves in order to get a larger quantity of water for

irrigation.

About 42 vears ago, the then Prime Minister visited that area and
ntributed some funds for the improvement of this canal. About 8 years ago,
he government. also gave some grants for major improvement of the canal. Now

he system is operated by the farmers' committee.

%ESCRIPTION OF THE SYSTEM

As described above,the source of this canal is Kurung Khola. Besides

aj Kulo, there are three other different canals (Mahili Kulo, Sahili Kulo

nd Kanchhi Kulo), which run almost parallel, but in different elevations,

rom the same Kurung Khola. The command area of the Raj Kulo is about 2000

to Muri (Mato Muri is the local unit used for determining the area of

rrigated lands). Water distribution is done on the basis of landholdings
1
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fith the help of proportioning weir. The length of the main canal is about 3

m with a width of about 1.5 m. The quantity of water in canal is enough for

rultivation even during winter time.

There is one water mill owned by a farmer immediately after the main

proportioning weir of the Raj Kulo . Before the distribution of water, it is

used in the water mill . After that, the water is distributed to the

respective fields. This water mill was permitted to run provided that it

will not affect the irrigation system of the area. There are several

Juranches and sub-branches of this canal. Near the water mill, there is about

h

meters vertical fall of water. There is no cross drainage in this canal.

JOPERATION AND MANAGEMENT

There exists one farmers’ committee for operation and maintenance of

this canal. This committee consists of one chairman, one secretary and five

members.  The committee has its own rules and regulations. One labor is

required for repairing and maintenance of every 40 Mato Muri of lands {about

0.5 ha).

Two general meetings will be held every year. Every beneficiary has to
articipate in these meetings. The meetings are held usually in the 1st week
f May and January. In these meetings, the committee will give the whole
ccount of the previous seasons as well as they will have various
discussions with the farmers. Some rules and regulatidns of the committee,

hs given 1n their minute book are as follows:

- At the time of desilting works, women and children under 14 years
of age are not allowed to work. All other beneficiaries have to

work from 12.00 to 5 PM.

- In summer time, the committee can use one peon for communication

with beneficiaries.

- There is a system of penalty if the beneficiaries do not perform

assigned works under the leadership of chairman or secretary or




members of the committee.

During the working period, if there occcurs death in a family of any
beneficiary, the family members will be exempted from works for 13
days. Besides, one assistance will be provided for this family and

this assistance will also be exempted from works.

Secretary has to keep the records of all beneficiaries, records of
income and expenditure. Secretary can keep up to 500 rupees for

emergency cases.

Secretary and chairman will be exempted two labors works (80 Mato

Muri}.

One water-supervisor can also be employed by the committee to check
the canal system (to make sure if there is continuous water flow on
the canal, leakage, to see if the concerned people has gone to the
intake for its daily maintenance and repair). Two watch men (one
each for lower and upper ends of the canal) can be appointed during

monsoon.

At the time of water scarcity, if one steals the water, he will be
penalized up to 100 rupees at first. And if the same beneficiary
once again steals the water, he will be punished more (up to 500
rupecs). In cage of third time, he will be kicked out from the
beneficiaries’ organization. Such case has not happened yet in
that system. At the time of water scarcity (usually in winter),
one oiwn use the water. For this he has to go to the main canal

inlake, repair it and then gain water.

Tf the chairman and the secretary and even the members of the
committee do not perform their duties properly, they can be
dismissed from the committee at any time on the approval of 2/3 of

the whole beneficiaries.



DESCRIPTION OF AGRICULTURE SYSTEM

Paddy, wheat and maize are the main crops of this area. They do not
grow any kinds of cash crops. The cropping intensity of the area is almost
300%. All the farmers use local varieties of paddy, wheat and maize. Some

of the farmers are found to have early paddy and late paddy.

About 45% of the whole cultivated area is irrigated under this

system, with the total no. of beneficiaries 165. Most of the farmers

use compost manure.

CONCLUSIONS

The farmers managed irrigation system in Argali is well functioning.
Their committee seems strong, with quite effective rules and regulations.
The farmers organization is a disciplined one. There is no conflict among
each other and the management is quite effective, irrespective of different
castes and amount of landholdings. The cropping intensity is very high in

that area. The cropping pattern is well adopted to the water supply.

Near the water mill, there is a fall as high as about 5 meters, and due
to this there may arise a problem of land erosion just below the drop
structure. Actually this portion of the canal is well lined with cement and
concrete. Any way precautions should be taken regarding this fall, as it may

cause landslides in future.






