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Preface

AFARMER ONCE 101d me that the physical structurefor irrigation madeofcement
and concrete can be washed away or eroded by 1andslides and floods but a .
strong irrigation organization can withstand these forces. To have a strong
irrigation system, it takes more !han cement and physica1 structures; a strong
organization is also necesSary to assure that the system can remain functional.

Nepalese farmers have recognized the importance of water resources for
centuries and there exists a va1uab1e resource in the experiences ofthe farmer
managed irrigation systems that are scattered all over the country. These
farmers have evo1ved mechanisms over many years which take inlo account
the soil, climate, Iopography, and social structure of the community to form
dynamic organizations that enab1e them lo carry out irrigated agricu1ture.
Recognizing this, a case study of 21 farmer·managed irrigation systems in
Nepal was conducted with the objective of identifying and describing the
variety of organizations that have evo1ved over time to meet the farmers'
irrigation needs. This inc1udes sorne systems wlúch were once eitber government
built and are now managed by the farmers, or farmer-built and later extended
witb government resources. The tremendous variation in environmental
conditions which exist in Nepa1 has contributed lo the deve10pment ofa wide
range ofirrigationorganizationalpatteros. The location ofan irrigation system
in either the hills, river val1eys, or low1and plains (Tarai) a1so influences the
organizational pattem of the system.

•
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This case sludy attempts to identify and describe the types of irrigation
organizations thal can be found in farmer-managed systems, and lO identify the
faclors thal stimulate farmers lo become organized for irrigation activities.
Twenly-one different irrigation managemeOl tasks are also iden.tified. The
valuable experiences of farmer-managed syslems also suggesl that certain
management principIes could be applied to government·managed systems for
improved performance. These aspects and key issues relevant to government
policy for intervention and the formulation of development strategy are
examined in this study.

Robert Yoder and Ed Martin encouraged me to write on the issues of
irrigation organization reIated to farmer.managed irrigation systems. Their
assistance during the preparation of the manuscript was invaluable. Doug
Merrey, Ed Vander Velde, and Ujjawal Pradhan provided valuable comments,
and Norman Uphoff provided the conceptual framework as well as editorial
assistance in bringing this publication iOlo its final formo Last bU! not least, I
appreciate the efforts of Juanita Thurston whose professional editorial touch
helped to make this publication readahle.

The financia! supportof the FordFoundation and the International Fund for
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CHAPTER 1

Overview o, the Irrlgatlon Sltuatlon

INTRODUCTION

NBPAlJlSB FARMBllS HAVE recognized the importance of water resources for
centuries and have been construeting irrigation systems at their own initiative
lo intensify their agricultura! production. Irrigation development in the
country remained in the handsofthepeoplefor many years. TIlis traditiongave
birth lo the fanner.managed irrigation systems (FMIS) scattered all over the
country. Historically, irrigation development has fallen under the domain of
either a religious trust, individual initiatives, ol community effort. 1be legal
tradition and local administrative suuctures over a periad of time have
permitted fanner·managed irrigation systems lo operate without interference
from an irrigation agency ol other administrative unilS. However,!hey have
been assisted by !he government from time lo time when natura! caiamities
required resources beyond the capacity of the fanners.

. Promotion of irrigated agriculture has been a prime concem of the govern·
menL Even traditional village heads were punished ifan irrigablefield was not
planted lo rice because of a failure oí the irrigation syslem. However,!he
government did not take an important role in irrigation development until
recently. TIle flrSt public seclor irrigation system C/randra Nahar was
consuucted in 1923 befare which there were only a few Raj Kulos (Royal
Canals) which had state patronage. In the 17th century, an edictofKing Ram
Saba stated tIIat irrigation and ilS management were the responsibility of the
community (Riccardi,1971). 1bisattitudehas conlributedlo astrongtradition
of community-directed irrigation development and managemenL

Even though the bureaucracy fOl irrigation development was established
only in 1952, ilS thinking has dominatedirrigation development since tIIat

I



2 PA1TERNS OF IRRIGIJ'ION ORGANlZATlON IN NEPAL

time. The First Five-Year Plan (1956-1960) did not even recognize \he
existenee or conlribution of farmer-managed irrigation syslems. Though \he
role ofFMIS is extremely important in Nepal's agricultural economy, it was
only in 1981 that the govemment acknowledged this and began to consider
ways toenhanceandexpandFMIS (WaterandEnergyCommissionSecretariat,
1981). The lrrigation Sector Poliey fO' lheFulfillment ofBasie Needs elearly
spelled out lhe distinetion and made it elear that FMIS will be managed by lhe
farmers lhemselves but that appropriate assistance bolh fO' physical and
management improvement will be provided by the government through lhe
newly-establishedDislriet lrrigation Offices (Departmentoflrrigation, 1988).

lrrigation systems can be broadly eategorized into two groups according to
where lhe responsibility for lheir management Iies: lhose that are ageney
managed and farmer-managed systems. In lhe farmer-managed sYSlemS,
farmers are responsible for all management activities encompaasing water
acquisition frem lhe source to delivery to the plant in \he field. In ageney
managed systems, publie servants are assigned many of the management tasks
wilh varying levels of farmer partieipation. In practice. the Iatter are usually
joint systems.

rabie J./rriga/ion sys/ems l7y managemen/ type (in Me/ares [ha]).

Land Area (estimated) Management types

Cultivable arca

3,100,000

lrrigable arca

1,900,000

FMIS'

714,000

Agene>",

350,000

'Tho W~tor md Enor&>, Commission Ropons on Wator ROSOurcoB InvOlllOly of Tartli
Dislricts indicato tito oxistonco of458,000 ha undor fumor managoment in tito Toroi.·
It is ostimatod tltat tito hills of Nepal havo moro thm 150,000 ha of FMIS. 1110
Agriculturo DovolopmOllt Bank of Nepal (ADBIN)-dovoloped syatomJ ue buil:ally
bonofici"'Y/fumor·mmagod aystomJ, la tito 106,000 ha dovoloped by it ue inc1udod
in tho fumor-mmagod eatogory. FMIS.
bEconomic Survoy of 1987/88. Kathmmdu, Nepal: Miniolry of Finmco.
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Out of an estimated potential of 1,900,000 ha irrigable area in Nepal,
1,064,000 ha are presently being irrigated under either farmer or agency
managemenL

Table 1 indic8tes that 11 percent of the cultivable area or 18 percent of
irrigable area is served by agency-managed systems whereas FMIS serve 23
percent of the cultivable area, or 37 percent of the irrigable are&. Thirty-three
percent of the lotal irrigable area in the country is presently under agency
management and 67 percent under farmer-managemenL It is estimated that
there are about 1,700 farmer-managed irrigation units in the Tara; and over
15,000 systems in the hiIIs of Nepal. A1l these systems are managed by the .
farmers themselves. FMIS are not necessarily small systems. They include
command areas ranging from less than 10 ha lo 15,000 ha. There are many
FMIS systems ranging from 3,000 lo 5,000 ha in NepaI. Despite the pressures
of changes in the environment, landslides, and deforestation, many systems
have made incremental improvements and onIy a few have fallen inlo disuse.

Farmers have developed their own irrigation systems taking account of
geographical impediments and Iimited services from the government in the
p&SL They have managed their systems by adjusting the operation lo the soils,
climates, lopography, and social structure of the particular location over a
period ofmany years. These environmenlal conditions, which vary tremendousIy
tIuoughout NepaI, have contributed lo different pattems of inigation mganization.
In addition lo distinctively different organizationaI pattems for the weU
defined tasks of water acquisition, allocation, and distribution, methods of
system operation and maintenance, and organizational activities regarding
conflict management, communication, resource mobilization, and decision
making vary. The various ¡iattems of organization are also re1ated lo the
physical type of irrigation system: hiU, river valley, or Tarai systems.

In order to understand the various socio-eultural and physical types of
farmer-managed irrigation organizations, 21 systems are included in this
comparative study. Some systems are as oldas 400 years, whi1e othersare lOO
years old and many of tbem are as recent as 30 years·old.

Theorganizationoffarmer-managed systemsIistedinTable2is indigenous,
having evolved over time in response lo physical conditions and the requlrements
of tbe irrigation tasks.
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Table 2. I"igalion syslems sludied.

Hill irrigation ay.tem. River vaIJoy .y.tems Tarai irrigation sy.tems

Kulo Argoli, Palpa Chamajar, Tanahu Chhattis Mauja, R:upendollúl
Thulo Kulo, Chherlung Palpa Bhanu Baraha, Tanahu Pithuwa, Chitwan'
Tallo Kulo, ChherIWlg Palpa Charoaya Phant, Tanahu Pancha Kanya, Chitwan'
UpaIJo Kulo, Damka, Guhni Phowa, Kaski' Lothar, Chitwan
Sola Kulo, Damka, Guhni Badkapath, Dang
Satrasaya i'hant, Tanahu Rani Kulo, Pyuthan

. Baroha Kulo, Yampa, Tanohu Gorkho Kulo, Pyuthan
Sango Patiyani', Tanohu Kwadi K.ulo, Pyuthan
i'halobas, Parbat

'Tho farmer-managed Sango Patiyani .ystem was oxtended by tho govonunont. Tho
farmer organization ovolved through tho farmero' initiativo lo superviso tho maintenan<:o
work Wldertakon by tho agoncy.
'Parmor.organizo<! lo pro" domands ontho agoncy formare water. Proviously this was
a farmer-managed .ystem. Aftor tho dam CODStruetion, tho agoncy took over tho
management of the sySteIn.
"i'his .ystem was gradually tokon over by tho farmero. Tho agoncy provido. acortain
amoWlt of operation and maintonanco (O&M) monoy 10 tho sy.tom. Tho rost of tho
work is \Uulenaken by thc irrigators' organization.
'A farmero' organization dovolopod only 10 di.tributo water. Tho farmer-managed
systom was oxpanded later by incroasing tho command aroa and tho number of
beneficiuies.

Irrigation management activities can be categorized as: 1) activities related
to water use, 2) activities related lo tbe physical system, or control structure
actívities, and 3) organizational activities. Water use activities relate lo tbe
applicalion oíwater fa' agricultural purposes. Acquisition, allocation, distribution,
and drainage considerations are involved. Drainage, for example, may not be
significant as an activity in all systems. depending on soils and lopography. 1t
is more important in tbe Tarai tban in tbe hills. Control slrUcture activities
include tbe design, construction, and operation and maintenance oftbe system
for tbe conveyance oí water. Organizational activities encompass decision
making, resouree mobilization. communication, and confIict management
(Uphoff, 1986). The following matrix depicts tbe socio-teehnical process
which combines human and material elements lo achieve tbe goal of increased
agricultura! production.
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6 PATrERNS OF IRRIGAT/ON ORGANlZATlON IN NBPAL

Figure 2. Matrix oji"igalion management.
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Source: Uphoff. 1986.

OBJECTIVES OF THE STUDY

The objectives of this comparative slUdy of 21 farmer-managed irrigation
systems are 10 identify and describe:

the range of variations in farmer-managed systems;
faclOrs that stimuiate irrigalOrs 10 organize;
application ofmanagementprincipies in FMIS 10 government-managed
irrigationsystems;and
key issues important 10 government policy for intervention and the
formulation of ~velopment sttategy.



OVERVIEW OF THE IRRlGATION SrrUATION

STUDY METHOD

7

The author has collected data on these syslems over the pasl six years through
inlerviews with farmers and irrigation officials during repeated visits to tbe
field. The authoralso observedand participatedin annual irrigators' meetings,
and in the resource mobilization activities for desilting and repair work of the
syslems. Information was colleeted following a detailedcheeklisl (Pradhan,P.
el al., 1988).

In order lO understand the variation in pallems of organization, three
fealures are taken for comparison. These are: 1) ecological features, 2)
technologies employed, and 3) importanl cultural fealores.

Ecological features are concemed with physical conditions including lemIin,
location,lemperalore, andrainfall. Thesefeatures alfeel tbe need for irrigation
and they intluence the kind of agrlculture and irrigation technology lbal is
employed. These factors provide botb opportunities and limits for tbe modes
of irrigation exploitation.

The technology (for example, gradients, bmnels and cross-dJainage, wooden
proportioning weirs) employed in an irrigation syslem is exarnined in relation
to the environmental factors and the organizational requirements which
facilitale its effeetive use.

Key cullural fealores are discussed because they establish paramelers for
tbe rulesand roles forcooperation, organization, andoperation ofan irrigators'
organization.

Irrigation managemenl activities identified by Norman Uphoff (1986) and
rules, roles. and tasks identified by Walter Coward (1980) are used for further
comparison of inigation activities.

In subsequenlsections,organizationalcharacteristicsandthevariedpattems
arising from düferenl physical and social conditions are anaIyzed. Each
inigation system has its own particular characteristics.

Chapter 2 identifies the environmenl and technological features of hUl,
valley, and Tarai inigation systems. Chapler 3 discusses the incentives for
organization in FMIS. Chapla' 4 describes the levels and degrees ofsophi<lication
ofinigationorganizations underdifferenlphysicalandmanagemenlconditions
along with membership paltems and functions of inigation organizations.
Chaplet 5 presents the differenl ways in whiCh water is alIocated and dislributed.
Chapler 6discusses modes and methods ofresource mobilization for operation
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and maintenance along with the resource management practices in different
systems. This is one of the important tasks required 10 sustain a system.
Chapter7is asummary followed by implications for government intervention.



CHAPTER2

Irrigation Systems by Physical Characteristics

IN NIlPAL, 'DlI! varied lqXlgiaphy has ClIIISed peopIe to~ different organizational
pattems to utilize resources in their environmenL Due to its mountainous and
hiUy topography, ooly 22 percent of the total 141,000 square kilometers of
Nepal's surface arca is cultivable. Although the hill and mountain regions
account far over 75 percent of the surface area, they represent leas than 50
percent ofthe cuitivated arca, whereas the Tarai (the lowland p1ains along the
southeropartofthecountry) with approximately 25 percentofthesurfacearea,
accounts for over 50 percent of the cuitivated arca (ADB, 1982). Farmer
managed irrigation systems in Nepal can be groupedinto three types according
to their physical characteristics. Broadly, they are: 1) hill irrigation systems,
2) river va1ley irrigation systems, and 3) Tarai irrigation systems.

PHYSICAL CHARACTERISTICS OF HILL IRRIGATION
SYSTEMS

Intake

The intake of a hiU irrigation system is located in a spring or in one of the
streams or rivers running down hiUs. Severa! intakes might be located along

9



10 PAT11üINS OF lRRIGATION ORGIINJZATlON IN NEPIlL

one stream or river. The oldeSl system will usually have its intake located al
lhe higher elevation. If new intakes are 10 be constructed, lhey can be
constructedonlybelow an existing intake.nOlhigher. The intake isa diversion
dam made ofboulders. slOnes. and tree branches. The intake requires annuaI
repair before irrigating during lhe rice season. When il is washed away during
lhe monsoon. lhe farmers within lhe command area have lo mobilize 10
reslOre it.

Canal

The canal is usuaIly three 10 four kilometers (km) long before il reaches lhe
command area. Sorne are even longer. The canal passes through rocky
stretehes and landslide zones along mountain sides and oflen along steep
slopes. FrequentJy. aH lhe hill irrigation systems have sorne stretch of tunnel
along lhe steep rocky portion. These tunne1s are construeted by local
teehnicians wilh traditional teehnology and form an integral par! oflhe cana1
in mosl of lhe hill irrigation systems in Nepal (Ghimire and Onta. 1980). The
gradienl is usuaIly high so lhal lhe cross section can be small. This improves
slope stabilily and seepage losses.

Cross Drainage

Along lhe canal. lhere will be minor and major instances of cross drainage.
This cross drainage will dislurb lhe flow ofwater in lhecana1 unless taken inlO
account. In sorne places. farmers will install a log aqueducl or will construcl
pass-overs lO draín lhe water aboye lhe canal. These are fragile parts of lhe
canal which require frequenl maíntenance during lhe rice cultivation season.

FarrnTypes

Mosl of lhe land under rice cultivation in hil1 irrigation systems is in terraeed
farms. Such terraces are made oniy where water is avaí1able. 11 can take five
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lo ten years locomplete the terracingforrice cultivationinan irrigation system.
Such terracing is accomplished gradually by the farmers using their own
resources.

Size of the Cornmand Area

The command areaofhill irrigation systemsranges from a few hectares loover
a hundred hectares.

Availability of Water

In Nepal, most of !he irrigation systems are intended fOl rice cultivation.
Activities lo capture water for this purpose are usually intensive. The flow of
water varies tremendously because of the monsoon climate. Sorne rivers/
streams have a perenniai water flow depending on the condition of the
watershed, whereas other systems depend solely on monsoon flow. The
quantity and availability of water in the system determine the agricultora!
irrigation caIendars of the system.

Method of Water Delivery

In hill irrigation systems, branch canaIs, field channels, and farm channels are
constructed lo convey water through gravity flow.
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PHYSICAL CHARACTERISTICS OF RIVER VALLEY
IRRIGATION SYSTEMS

Intake

AnnuaIly, a river diversion dam constituting ofboulders, slOnes, and branches
is constructed by the fanoers. The nature of the intake and the timing of its
construction are detennined by the type and size of the river. In a continuous
f10w river Iike the Rapti of Deukhuri, there is sufficient water in the river for
irrigation so that fanoers construct the diversion dam befare the monsoon
starts. During the monsoon period, the level of water becomes so high that
irrigation activity in the river becomes difficult so that fanoers °abandon aII
irrigation-related aetivities, and rely on rainfaI1 instead. The intake is ronstructed
in such a way that it can trap water as well as fertile humus which is carried by
the first f100d in the river.

The quantity of water in the river depends on the size and condition of the
watershed as well as on the quantity of rainfall. For example. there are small
river systems like the Sange river of Tanahu or the Chudi Khola of the same
disttict, whichdo not haveahigh dischargeofwater regularly. In such systems,
diversion dams and intakes are constructed lO divert f100d water lO the fanos.
Suchdamsand intakes are washedawayafter high f100dor thedamsare broken
by the farmers themselves lO avoid unnecessary flood water in their fanos.
When the river flow stabi1izes, the diversion darn and intake arereconstructed.
In small river systems, the diversion darn and intakes must be frequently
repaired during rice cultivation. There are examples where the fanoers have
mobilized5-15 occasions for repairofthe diversion darn and intake during rice
cuitivation.

In big river systems, sufficient water for irrigation is availahle during the
pre-monsoonperiodo When therivergets turbulent, irrigation-relatedactivities
are abandoned, whereas in other small stteam or river systems, irrigation
activities start with the beginning of the monsoon when enough water is
available for fanoing.



IRRIGATION SY/I1EMS BY PHYSICAL CHARIoCTBRISTlCS

Canal
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Earthen canals carry water 10 lhe farms. Since lhe canals ron through level
plain arcas in lhe river valley systems. lhey do nol presenl much problems in
conveyance and nol much allention 10 maintenance is required. Once every
five or six years when lhe canal becomes dysfunctionaJ because of too much
lCakage caused by burrowing crabs. lhe alignmenl of a certain portion of lhe
canal may be changed.

Cross Dralnage

Cross drainage has bolh advantages and disadvantages for lhe farmers in river
valley irrigation systems. Before lhe monsoon starts or when only a mild
monsoon prevails. lhe flow ofwater from cross drainage is used 10 supplemenl
water in lhe canal. During heavy rains. lhe cross drainage presents a big
problem. Sometimes. aportion of lhe canal gets washed away. Often. gelting
wateracross lhecross drainage is·difficull. Farmers expendconsiderable effort
in lhe coostruction of cross drains (natural drains) 10 direcl lhe water 10 olher
parts of lhe command area.

FarmTypes

Farms in lhe Tarai are flal wilh some slopes.

Size of the Command Area

The size of lhe command arcas ranges from 15-20 ha 10 lhousands ofhectares.
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Method of Water Delivery

PAT111JINIi OF IRRIGATION ORGANIZATiON IN NEPAL

Water is deliverCd 10 Ihe farros through gravity flow. When waterdistribution
is Ihe prime objective basCd upon water share. Ihe main canal and fleId and
farro channels are necessary 10 assure lbat each beneflCiary gets his share. In
Charsaya Phant ofChundi, Ihere is an elaborate canal system despite it being
a river valley system. !be elaborate channels were created in order 10 avoid
possible conflicts over water share. But when trapping humus carriCd by Ihe
water is more importan!, as in Dharroabati of Pyulhan and Badkapath of !he
Deukhuri valley, fleld andfarro channels are notas importantandfleld-to-fleld
irrigation is practicCd.

PHYSICAL CHARACTERISTICS OF TARAr IRRIGATION
SYSTEMS

Intake

!bediversion dam and intake are made ofboulders. slOnes. and tree branches.
Intake reconstruction is a required annual task. !be type of intake depends on
Ihe type of river and Ihe location of Ihe command arca. If Ihe command area
is higher Ihan Ihe river bed, Ihe farroers dam Ihe river10 mise Ihe level ofwater
upstream and divert water 10 Ihe canal. In olher systems, diversion dams are
sufficient. Whatever type of intake is used, it requires quite a few people 10
construct and repair it regularly.

Canals

Main canals wilhout lining are construeted and water is deliverCd through
Ihem. Secondary canals are also constructed 10 deliver water 10 individual
vll1agers who have participated in Ihe repair and maintenance of Ihe intake.
Water conveyance is not a düflcult task for Ihe irrigation organization.
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Cross Dralnage
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Cross drainage often poses a problem lo conveyance of water, but drainage
itself can, be a bigger problem since Tarai means t1atland and there is tIIe
possibility of waterlogging in pans of tIIe command arca. Drainage is an
important physicaI factor lo consider in tIIe Tarai irrigation systems.

FarrnTypes

Farms in tIIe Tarai are flat witll some slopes.

Size of the Cornmand Area

TIle command atea in Taraiirrigation systems is Iarge, ranging from lOO lo
tIIousands of hectares.

Availabillty of Water

Sorne of tIIe systems have a perennial water supply, and otller systems dry up.
Agricultural activity emphasizes rice cultivation and acquiring of water for
rice cultivation. However, farmers may tty lo divert water from tIIe river
system for winter wheat cultivadon.

Method of Water Delivery

For lhe purpose of this study, only gravity flow irrigation systems are slUdied.
In tIIe Tarai,different irrigation systems such as deep lUbe welIs, shalIow lUbe
welIs, and hand-pump systems are avaílable. Gravity flow systems through
maín, seconilary, and independent outIets are fecused in this slUdy in relation
lo irrigation tasks and tIIe role of irrigation organizations.
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ALTERNATIVE TECHNOLOGIES

Topograpbical condilions have led fanoers lo adoptdifferent teehnologies and
materia1s fOl the delivery of water lo the lanos.

HiIl systems with long canals excavated through Iandslide zanes have
utilizecl tunnels fOl certain stretches along with high gradieniand narrow canal
cross sectlons fOl slope stability. The weak physical condilion of the system
isofiencompensated for by effectivemanagementof theresources contributed
by the beneficiarles for regular maintenance.

River valley systems are influencedby the nBtureofthe rivers. The farmers
of inigation systems fed by big rivers plan theiractivities before the monsoon
starts because these rivers are unmanageable during monsoon. The inigatlon
systems fed by small rivers and strearns schedule their agricultural activities
when the monsoon starts. The materials used fOl temporary intake and
diversion constructlon are slones, brosh. and wood.

Tarai systems are generally large. Intake construction is a crucial task
because these systems uSually tap into large. powerful rivers. It requires large
amounts ufwood. brush. and stone which are transported long distances. The
trequency offloods in the riverdetermines the numberoftimes the intake must
be repaired. Hence, an elaborate mechanism fOl human and material resource
mobi1ization is required.



CHAPTER3

Incentives for Organization

AA IRRIOATION OROANIZATION has to perfonn a variety offunctions ranging from
wateracquisition, aI1ocation anddistribution, conflictresolution,and resource
mobilization to daily operation. The types of irrigation tasks to be perfonned
by each organization differ from system to system.

In all cases, one or more identifiabIe common problems keep tite organization
intacto These problems remind tite irrigators of tite need to worlc togetlter and
force tltem to make collective decisions. The participation ofall beneficiarles
is important al annual general assemblies where decisions are made. The
management cornmittees implernent the decisions made by the general assembly
offanners. The accounts of the organization are presented to the beneficiaries
for auditing and inspection. This collective decision-making process alannual
meetings has helped fanner·managed irrigation systems to be effective and
flexible so that tite needs of individual places and soils can be accommodated.

FACTORS THAT STIMULATE WATER USERS TO BECOME
ORGANIZED

No single factor or elernent brings water users together in an irrigation
organization. Different systems have different elerneots which surface as the
prominent feature. Water righlS issues, resource mobiIization, water distribution,

17
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sense of belonging to tite community, preservation of an individual's water
share, and acquisition of water and humus before tite monsoon, are different
unifying factors. However, itis not necessary to have all tltese features present
for an irrigation organization to function.

Water as Cornrnunity Property: An Organizing Force in Irrigation
Systerns

Valuing water as "community property" can become tite organizing and
unifying force for farmers in a given system. Theeffectivenessofan irrigators'
organization can be placed on a continuum ranging from anarchic to well
organized, depending on tite degree of col\ective interest in irrigation water.
Non-compliance witlt rules for water acquisition, allocation and distribution,
and resource mobilization results in "anarchic" application of irrigation
water, where individual interest prevails over col1ective interest. In a wel1
organized system, irrigation-related tasks are performed collectively by tite
beneficiaries or group agreements are carried out by all individuals.

Anarchy in an irrigation system results where group norms and values are
not observed. Water is considered as a resource lO be extraeted for individual
benefil on tite basis of "mighl is right." In an anarchic situation, water
acquisition, allocation, dislribution, and conflict resolution depend on individua1s
settling problems witlt otlter individuals. Generally, tite more powerful and
influential individuals are able to extract a larger share titan otlters.

In a wel1-organized system, tite acquisition of irrigation water and its
application for agricultural use are based on community decisions. Committee
members are elected to manage tite system on behalfof titecommunity and are
accountable to it. Management and decisions related to irrigation are based on
tite premise tltat water is "community property."

Water acquisition is usually a col1ective effor!, te. tite community pools its
resources to do tltis eitlter in tite form ofeash or kind or labor. The allocation
principIe is also decided col1ectively by tite irrigator community. The
distribution of water aceording to tite eriteria prescribed by tite irrigator
eommunity is an effor! to distribute titeeommunity resource for individual use.
Limits are placed on tite extent to whieh individuals are allowed lO use tltese
resources.



/NCENTIVES POR ORGANIZAT/ON 19

If someone violates the nonns of allocation or distribution by "stealing"
water or depriving others of the share of water assigned 10 them by the
communily, he is subjecllO punishment. A penalty is imposed depending on
thegravily ofthe offenseand according 10 nonns and valuesofthe system. The
tenns of the penally are detennined by the irrigator community. This is
inlended10prevenlan individual from extracting moreresources thanallocated
by the community.

The individual's view ofhow irrigation water should be utilized is infIuenced
by his sense of ownership of the water. In agency-managed systcms, the
agency employs dhalpas (gatekeepers) 10 distribute water 10 individual
farmers. There is nocollectivedecision-making process involving the farmers,
and water is trealed by officials as belonging 10 them, giving them the righllo
distribute it according 10 their criteria.

The Pithuwairrigation system which was constructedin 1972 illustrates the
transition from anarchic to organized irrigalOrs for water management. This
system was constructed and operated by the governrnenl for sorne time.
Management by the agency resulted in disregard for other farmers' equitable
watershare, and waterstealing was common. In aneffort10receive watermore
equitably andreliably, the farmers ofBranch 14 decided 10 "communalize the
water" al their oullet. They detennined conditions for water allocation and
distribution and penalties for misuse. This concept led 10 a change in the
managemenl system whereby individuals were required 10 confonn lo the
values and nonns stipulated by the group. Previously, the water in the canal
was considered as a governmenl resource, and the farmers believed thal they
would be better offby extracting as much ofthis resource as possible from the
government. The effort lO communalize the water resource in the Pithuwa
system according to community decisions helped the fonnation ofan irrigation
organization to direct water acquisition, allocation, distribution, and conf1icl
resolution. In Pithuwa, the irrigation organization is currently operating al a
system level and at branch leve!. This example demonstrates the importance
of the perception and values of!he beneficiarles regarding water as a community
resource requiring collective management.

The concepl ofcommunily property has become the basis for organization
in other sectors as well. "Foresl" or "pastureland" in manycommunitiescan
be community property. Once the resource becomes communily property, the
group muSlorganize 10 preserve itand distribute benefits 10 the membersofthe
community. This requires a viable community-based organization as has
emerged in most farmer-managed irrigation systems.
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Protection of Water "Rights" as an Organizinll Force

In tite course ofanalyzing tite 21 irrigation organizations, il was observed tltat
each system has one ol more prominent features which keep its irrigators
IOgetlter. The Satrasaya Phanl irrigation system is an example oftlte need 10
proteel water "rights" as tite main factor which caused tite irrigalOrs 10 work
as agroup.

In Satrasaya Pbanl tltere had been conflicl at tite system's water source for
many years. The Satrasaya Pbanl fanners wanted lO establish rights over tite
wateroftite Adhi KhoJa, tite source of tite system. They claim tltal all tite water
belongs 10 Satrasaya Pbanl farmers. These irrigators needed a way lO insure
tltat neighboring systems sharing tite same source (a spring) would nol steal
water from tite source. Below tite intake of tltis system, tltere are four otlter
irrigation systems. Farmers from tite otlter systems would often break tite
Satrasaya Phanl system's dam 10 obtain a greater flow of water fOl tlteir
systems. The farmers of Satrasaya Phanl had even filed a case in tite courts 10
establish tlteir water' 'rights", bul tite court declares simply tltal tite water is
10 be use<! as it had been in tite pasl, which did nol help tite Satrasaya Phant
irrigalOrs' concem. As a resull, tite farmers of Satrasaya Pbanl organized 10
proteel "tlteir" water share. Six members from tite irrigators group guard tite
source alnighlon a rotational basis. Of tite 21 systems studied, tltis is tite only
system tltat muSl do tltis. In comparison witlt tite intensity of effor! Satrasaya
Pbanl farmers must expend 10 safeguard tlteir water "rights," otlter irrigation
tasks have less importance. Annual maintenance of tite syslem and water
distributionare nol performedby tite beneficiarles but instead by hired workers
through contractual arrangemenl under tite supervision of one of tite members
oC tite commiltee.

Achievlng Water Distribution in Proportlon to Water Share as an
Organizing Force

Irrigation organizations have been effective in tite Chherlung Thulo Kulo and
TalloKulo systems and in Phalebas, where water shares aredistributed among
tite members on tite basis of investrnenl made during .tlte time of construction
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of the system. In the Raj Kulo of Argeli, water shares are distributed in
proportion to the arca irrigated. If the source of water decreases, the volume
of the water share going 10 aH shareholders also decreases. Rence; the
shareholders have 10 malee a regular efron 10 assure that Ihe volume of water
from Ihe source does nol decrcase. For Ihis, Ihey palrol the canaI and intake
dailyand have a group ofpeople ready to undenake emergency repair work in
the evenl ofa landslide orbreak in the canal. Because of the need 10 incrcase
!he volume ofwater 10 shareholders and distnbute wateraccording 10 entitlement,
theseirrigation organizations are weH organized and effective.

Organlzation Deslgned for Equltable Water Dlstributlon and
Mlnlmizlng Conflict

ThePilhuwa and PanchaKanya irrigation systems were bUUI and managed by
the government. Water distribution by agency managers becarne a problem
causing many confliclS in Ihe communities. lbis gave an impetus 10 Ihe
formation of a users' organization.

lbePilhuwasystem has 16branchcanaIs. Waterdistribution was adifficull
task ca1l,sing much conflicl and quarreHing. The farmers of Branch 14 were
organized by one of Ihe farmers of Ihis branch who had grown up in a large
farmer-managed system in Rupendehi districl and who had also received
formal training in community developmenlactivities. Re convineed the other
farmers Ihat if Ihey would all agree to distribute water on a time basis, Ihe
length of time each farmer receiving water 10 be proportionate 10 his landhoIding,
Ihe water distribution problem could be solved. Convinced by this farmer
leader, a water management committee was formed in Branch 14. Wilhin a
year, Ihe.situation for water distribution improved tremendously and conflict
was reduced. lnfIuenced by Ihe change in Branch 14, Ihe farmers in other
branches started forming branch-Ievel water management committees. Over
time, aH the branches created waterdistribution and maintenancecommittees.
FinaHy, a second level of organization carne into existence. There is now a
system-Ievel committee for water acquisition at Ihe maln canal and olher
committees for Ihe respective branch canals. The formation of irrigation
organizations in this system was infIuenced by Ihe need for equitable water
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distribution. At presenl, tite system is managed by tite farmers' organization.
The Department of Irrigation has provided a bulldozer for desilting at tite
intake and an annual grant of Rs 30.000-40,000 (US$1,2So-1.6SO).

lnoearbyPanchaKanya(apreviouslyfarmer-managedsystemexpandedby
tite irrigationagency), tltere were many problems involving waterdistribution.
The farmers of tite command area decided 00 tlteir own that tltey needed lo do
something about water distribution. At tite initial stage, tite agency was not
cooperative witlt tite water distributioo committee. The viliage panchayat of
tltis area wrote lo tite DepartmeotofIrrigation stating that tite waterdistribution
group was a legitimate one so tite responsibility for water distribution should
be entrusted to it. This was finally agreed lo by tite field office of tite
Department of Irrigation at Chitwan. The water distribution committee of
Pancha Kanya formulated criteria for water distribution witlt tite farmers'
concurrence. Landwithin tltecommandareawasclassifiedinlotwocategories:
1lIr (higher land) which was given priority for irrigation water and ibII1
(lowland) which does not receive irrigation water because it gelS spring water
and seepage water. Furthermore, priority was given lo small farmers holding
less titan 0.(; ha.

Botlt tltese cases iIIustrate how irrigation organizations can come inlo
existence primarily lo perform tite task of water distribution.

Organization to Acquire Water and Fertile Humus

Wateracquisition is in sorneways tlteprimary taskofan irrigationorganization.
However. tite timingofwater acquisition is tite importantorganizing incentive
for sorne irrigation organizations. This task is in11uenced by tite nature of tite
river. The Badkapatlt, Rani Kulo, Gorkhe Kulo, and Kwadi Kulo irrigation
systems have a perennial river as tlteir water source. Before tite river becomes
unmanageable in tite monsoon, tite farmers attempt lo obtain water as well as
fertile silt from tite flfSt 11000 of tite river.

The irrigation calendar of tltese systems begins in February-March. Rice
planting starts at tite endofApril. Inotlter irrigation systems, irrigation-related
activities start witlt tite beginning of tite monsoon in mid-June. But tltese river
valley irrigation systems witlt a perennial river as tlteir water souree start tlteir
irrigation activities before tite monsoon begios. During titemonsoon, tite farms
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remain fallow. Water discharge during the peak period is lOO times greater
than doring the lean periodo According to the fanners of these systems, they
cannot manage the turbulent river with only temporsrydiversion dams so they
abandon agricultural activities during the peak monsoon periodo

A prime objective of these fanners is 10 trap the fertile humus from the flIst
tlood of the river. The farmers usually do not put ferti1izer on their rice
cultivation. According 10 the farmers of the Rani, Gorkhe, and Kwadi
irrigation systems, the rice yield decreases by 25 10 50 percent tisilt cannot be
trapped for rice.

MobllizaUon of Manpower as an Organizing Force

The need to mobilize labor to operate and maintain the system is a task which
all irrigation organizationshave in common. In sornesystems, such as Chhattis
Mauja, this need is the overriding factor for which the fanners organize.

In order to malee water available to the 3,000 ha within the Chhattis Mauja
irrigation system, large-scale labor mobilization from within the system is
necesssry. An elaborate mechanism has becn developed so that about 60,000
labor-days can be mobilized for desilting lhe main canal and repairing the
intake and diversion weir in the Tinau river. The organization has strict rules
10 ensure that those who come 10 work really work. They do not even aIIow
people 10 bring an umbrella since it is not possible to work while holding an
umbrella. The three-tier elaborate structure has maintained a disciplined
organization that is able 10 work on its own and mobilize required resources
intemally.

The organization has different categories of labor mobilization. The main
canal cleaning is the responsibility of the main committee. It designates the
number of laborers to be mobilized from each village based on the amount of
land each village irrigates. The number of laborers required depends upon
whether the task involves regular repair or emergency repair requiring twice
the work force.

Anotherexample ofan organization functioning primarily 10 mobilize labor
in the Tarai is the Lothar system. Sorne of the hill irrigation systems
constructed on fragile terrain have focused more of their efforts on mobilizing
resources for keeping the system operational doring the rice season. Raj Kulo
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of Argeli, and Tallo Kulo and Thulo Kulo of Chherlung are exarnples of
systems which have lo be united for resource mobilization on short notice.
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Characterlstics of Irrlgatlon Organizatlons

AA OROANIZATION MAy be defined as a group of people who seek lo achieve a
defined purpose tbrough unif1ed action. Different mechanisms evolve witbin
tbe organization depending on the purpose for which tbe group has come
logetber.

TIERS OF ORGANIZATION

Sorne Olganizations have developed various tiers, each having certain functions.
Faclors tbat influence tbe number of tiers of Olganization tbat may exist in a
single irrigation system might include: 1) size of tbe command area, 2)
lopography of. tbe cornmand area, 3) avai1ability of water in tbe system, 4)
amount of labor lo be mobilized fOl maintenance of tbe system, and 5) sharing
of water from tbe source and sharing of laborers among tbe systems.

One·Tier Irrlgatlon Organlzatlons

Small irrigation systems and tbose witb a homogeneous lopography usua1ly
have only one level of organization. Charhajar (200 ha),Bhanu Baraba (120

2S
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ha), Charsaya (50 ha), Rani Kulo (75 ha), Gorkhe Kulo (180 ha), Raj Kulo (48
ha), Thulo Kulo (40 ha),Tallo Kulo(17 ha), Upa110 Kulo (40 ha) and SOlO Kulo
(25 ha) have single-Ievel irrigation organizations. The size of tltese systems
ranges from 17 ha 10 200 ha. In terms of tite type of system, some are hi1I
irrigation systemsandotltersare rivervalIey irrigation systems. Thecommand
arca of hill irrigation systems under sludy ranges from 17 ha lo 50 ha. Since
hill systems are siluated in difficull terrain, tite size of tite command is
comparatively smalI. The command arca of river valley irrigation systems
ranges from 50 ha 10 200 ha. However, tite terraio is easy and tite command
area is usualIy served by one main canal.

The volume ofwater available in tite souree does nOI have much intluence
on tite tiers of organization. In tite systems referred 10 aboye, some have
abundantwaterandotltershavelittlewater. TheArge1iRajKulosufferedfrom
water scarcity before parts of tite main cana1 were rehabilitated in 1982. The
Chherlung Thulo Kulo and TalIo Kulo are water-slressed systems which need
much supervision for water management. The single-tier systems studied are
water-abundant systems, and tite irrigation organizations do not need lo
provide for uniform water distribution. Labor mobi1ization in tltese systems is
less compared lo otlter systems. Altention is primarily facused on maintaining
tite intake after heavy tloods in tite river.

Two-Tier Organlzatlons

Somemedium-sized systems witlt severa!distribution canals branchingofftite
maincanal such as Pitltuwa (900 ha), Pancha Kanya (600 ha), Lotbar (800 ha),
and Pha1ebas (134 ha) have two levels of organization. The primary leve! of
organization is altlte villageordistributory level witltjurisdiction forirrigation
activities over tite individual fields witltin tite village or canal command (first
tier), and a central committee witlt juri~ction over irrigation activities of tite
whole command arca (second tier).

Pitltuwa, Pancha Kanya, and Pha1ebas have developed two levels of
irrigation organization 10deal witlt waterdistribution. DistributioninPha1ebas
is based on water shares determined on tite basis of investtnent made during
consttuction of tite physical sttuctures. Pitltuwa and Pancha Kanya have 10
dea1 witlt water scarcityproblems.Hence, tite lower level oforganization was .
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sel up aIong lhe distributary canals 10 deal wilh water distribution taking inlO
consideration water avai1ability, lhe water requirements of each crop, and
scheduling of water distribution, rotation, and rationing of water. 5uch
detailed wOlk for water distribution can be done onIy al lhe lower leve!. The
higher level takes care ofassigning and supervising resoorce mobilization for
maintenance of lhe intake and main canal.

Phalebas, lhough mall in sizecompared10olhersystems,hasacomplicated .
rotation procedurefor waterdistributionwhich requires frequenl adjustmenlin
a1location and distribution. Village representatives meeting on asystem-Ievel
committee can besl handle lhis and avoid possible conflicts caused by Iimited
water shares. The lower Ievel takes care ofwater distribution al lhe farm level
and sends representatives 10 lhe central committee meetings. The number of
water shares apportioned 10 each of lhe vi1Iages in lhe system varies so lhe
lower unil has lhe responsibility of mobilizing lhe human and cash resourees
for maintenance of lhe main canal according 10 its water share (Pradhan, U.,
1988:39-43).

Thesizeoflhesystem,waterscarcity,andtheintensityofwatermanagemenl
necessaryaleach level aredetermining factors fOl decentralizingaulhority and
creating alevel close 10 lhe group offarmers servedby lhebranch oroutlet 10
lhese situations, lheprimary tierdevelops adetailed water distribution scheme
10 Soíl lhe farmers' needs.

Three· and Four·T1er OrganlzatloDs

Large-scale irrigation systems may have lhree ol foor levels of Olganization.
The Badkapalhsystem (800ha) has three levelsand lheChhattis Mauja system
(3,000 ha) has foor levels.

The nature of lhe source of water for lhe system, lhe need fOl labor
mobilization from wilhin and outside lhe system, and requirements fOl water
sharing al lhe souree wilh neighboring irrigation systems are faclOrs lbal
influence lhe need for three or foor levels of Olganization.

Chhattis Mauja has 54 village groups, 9 area committees, and 1 central
commiltee, plus an inter-system committee 10 supervise lhe sharing of water
from lhe Tinau river between lhe Chhattis and 50mb Maujasystems (Pradhan,
1984).
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The village level (firsl tier) isresponsibleCoroverseeingirrigationactivities
wilhin lhe village. The neXI tier consists oC a committee made up oC
representatives oChalfadozen viliages tIlaloversees lheO&M ofitsportion oC
lhe larger system. Then lhere is a centralcommiltee Cor lhe whole Chhattis
Mauja system. Where severa! systems have lo share an intake from a large
river, a joinl, inter-system irrigation commiltee is responsibleCor coordination
oC water acquired and distributed among lhe systems and Cor mobilization oC
resources in proportion lo lhe command arca oC each system.

The Badkapalh system has a village (mauja) commiltee headed by a
kalkandar in each vil1age. A system-level committee looks after lhe main
canal and is headed by lhe paani pradhan (water headman). Then a joinl
committee supervises lhe sharing oC water from lhe Rapti river among lhe six
systems in !he Deukhuri valley. 11 also provides help lo any oC lhe systems
when lhe members oC one alone are nolable lo repair lhe intake and labor from
olher systems is requested. Al this time, lhejoinlcommittee oCpaani pradhans
representingeach system (third tier) decides lhenumber oC lhe laborers needed
from each system. In addition, lhe join!, inter-system committee allocates !he
share oCwater Cor each oC lhe systems Ced by lhe Rapti River. The majority oC
lhebeneficiarles in Badkapath are oCtheTharu ethnicgroup, and are known Cor
their coUective work (ORO, 1986).

Figure 3depicts the various tiers thal may exisl in an irrigadon organization
and identifies the arcas oC jurisdiction oC each tier while Table 3 summarizes
the characteristics oC the 21 irrigadon system studied.

In summary, Carmer-managed irrigation systems are nol necessarily small,
with simple one-tier organizational structures. They may be large irrigation
systems with elaborate organizational structures having specialized functions
and responsibilities al each leve!.



CHAJIAC17iRISTlCS OF IRRIGATION ORGltNlZAT/ONS 29

Figure 3. Tiers olorganization and their responsibilities in irrigation systems
olNepal.
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Table 3. Characlerislics o/irrigation organizations inc/uding lhe number o/
tiers.

System A B C D E F G H

Raj Kulo 48 155 Hl N N Ro Hh 1
Thulo Kulo 40 lOS Hl N N Ro Hh 1
Tallo Kulo 46 134 Hl N N Ro Hh 1

Upallo Kulo 40 113- Hl N N Ca L 1
Sota Kulo 25 95 Hl N N Ca L 1
Satrasaya Phant 40 45 Hl Y N Ro L 1

Baraha Kulo 15 40 H! Y N Ro L 1
Saoge Patiyaoi 208 -- H! N N Ro L 1
Phalebas 134 366 H! Y N Ro Hh 2

Charhajar 200 215 R N N Ca L 1
Bhaou Baraha 120 92 R N N Ca L 1
Charsaya Phaot 50 65 R N N Co L 1
Phewa 280 300 R N N Ro L 1
Badkapath 800 SOO R y Y Co M 3
Raoi Kulo 75 75 R N N Ca L 1

GorlcheKulo l80 180 R N N Ca L 1
Kwadi Kulo 55 55 R N N Ca L 1
Chhattis Mauja 3000 4000 T Y Y Ro M 4

Pithuwa 900 1000 T Y N Ro L 2
Paoeha Kaoya 600 500 T N N Ro L 2
Lothar 800 300 T N N Ca Hh 1

Notes:
A - Cammaod area in hectares
B - Nwnber of beneficiarles
C - Geographieallocation (Hin [Hll. River valley [Rl. Tarai [TI)
D - Water at the sauree is shared with other systems (Yes/No)
E - Labor is shared with other syste111ll (YesiNo)
F - Water distribulion (Continuaus flow [CollRotation [Ro])
G - Resouree Mobilization: Cash aod labor requirements for O&M

High [Hh] = over Rs 5OO/ha
Medium [MI = Rs 100 - Rs 499/ha
Low [L]= less thao Rs loo/ha

H - Number of tiers of organization
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MEMBERSHIP PATTERNS IN THESE IRRIGATION
ORGANIZATIONS

The irrigation organization at the central level usually comprises a general
assembly of beneficiaries and a committee consisting of members elected 10
carry out the decisions made by the general body.

Committees

Twenty out ofthe 21 systems observed have explicitcommittees10 manage the
irrigation system. Thecommittees are "formal" in the sense that the irrigalOrs
recognize them as having the authority 10enforce the organization's decisions.
However, these committees are not recognized by law or registered with the
government agency.Committee members are usuaily chosen for one year at
a time and are accountable 10 the general assembly.

Composition ofthe Committees

The number of members on a committee varies from system 10 system as
discussed below. Committee size is usually intluenced by the size of the
system and the complexity of the water distribution methods. The number of
members and composition of the main committee in each of the systems
studied are shown in Table 4.

Each of the committees constitutes a chairman, secretary, and treasurer
except where one individual performs all activities relating 10 irrigation
management. Other members on the committee usually represent different
areas of the system. Their functions are 10 help with water distribution and
contlict resolution within their respective areas and to help mobilize resources
for system maintenance and repair. They may also perform certain committee
duties on a rotational basis.

31



32 FA'lTERNS OF IRRIGArION ORGANIZATION IN NEPAL

Table 4. Composition olthe members in the main committees.

System Number of members Positions

1 Secretary (Other members on an ad
hoc basis)
Pradhan Pancha and members from
tail end and head end.
Chainnan. Vice Chainnan, Secretary,
Treasurer, and 8 village representative
(ex-officio)
2 Jimmuwals
Chairman, Secretary, 5 regional
members
Chairman and other members
11 members nominated by the
Agrlculture office
1 Paani Pradhan, 12 Katkandar,
1 Agheriya. 1 Pucheriya
Chairman, Secretary, Treasurer and
2members
Chainnan, Secretary, Treasurer and
8 members
Chairman, Secretary, Treasurer a
6members

Chainnan. Vice Chairman, Secretary,
Treasurer and 6 members

10 1 Mukhiya, 1Baidar, 1 Chaukidar,
2 supervisors of two divisions
1 water inspector and
4 representatives
1 Mukhiya, 2 Jimmuwals, 7 Thari,
1 Secretary
1Mukhiya, 7 Thari and 2 watehmen

Thulo Kulo 11

Tallo Kulo 10
Upallo Kulo, Damka 1
Sota Kulo, Damka 1
Satrasaya Phant 10

BBTBha Kul0, Yampa 3

Sange Patiyani 22

Phalebas 12

Charhajar 2
BhanuBaraha 7

Charsaya Phant 5
Phewa 11

Badkapath 15

Rani Kulo 5

Gorkhe Kulo 11

KwadiKulo 9

Raj Kulo
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Chhattis Mauja

Pi!huwa
•

Pancha Kanya

Lo!har'

16

18

11

8

Chairman, Vice Chairman, Secretary,
9 regional members, 2 Melh MukJiyar,
2 messengers
Chairman (Pradhan Pancha ex-officio
Secretary and 16 ex-officio members
-·chairmen of branch committees
Chairman, 5 sub-com chairmen and
5 o!her members
Chairman, Vice Chairman and
6 appointed by !he Chairman

Number of Members on the Committees

The total number of members on !he committee is influenced by !he water
distribution me!hod employed as well as by size of command area

Limited water supply requires distribution of water on a rotational basis.
Observations of teehnology and managementpractices used for distribution of
water show !hatmore intensive efforts were employed when supply ofwater is
relatively scarce. The ratioofsupervisory and managementpersonnel and size
of!he command area is given in Table 5. For!he continuous flow me!hod of
water distribution, !he ratio is one committee member for every 19 ha whereas
.for!he rotation system, it is one member for every 12 ha on average. The range
for continuous flow is 4 lo 1'25 ha per committee member and 2 to 53 ha per
committee member for rotational delivery.

Selection of Members

In ten of !he systems studied, !he chairman of !he committee holds !he job
because ofhereditary position in !hecommunity (!hat is.!he position is passed
on from fa!her lo son). Eleven of!he systems have elected chairmen. Even a
"hereditary" chairman must be re·elected each year at!he annual meeting of
!he irrigalors and must have severa! years ofexperience in !he system; he must
also be a socia1ly inf1uentia1 person or!he forinal head of!he village (mukhiya
or jimmuwal) or a person from a family speciali,.~d in irrigation management
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such as the paani pradhan of Badkapath. A hereditary head is always subject
to approval by the assembly.

Table 5. Water distriburion merhod in relation ro the numbel'ofmembers on
rhe irrigation committees.

Name Size Water distribution Committee Halmember
(ha) members

Raj Kulo 48 R 10 5
Thulo Kulo 34 R 11 3
Tallo Kulo 23 R 10 2
Upallo Kulo 27 C 1 27
Sota Kulo 25 C 1 25
Satrasaya Phant 40 R 10 4
Baraha Kulo 15 R 3 5
Sange Patiyani 208 C 22 9
Phalebas 134 C 33* 4
Charhajar 200 C 2 100
Bhanu Baraha 120 C 7 17
Charsaya Phant 50 C 5 10
Phewa 280 R 11 25
Badkapath . 800 R 15* 53
Rani Kulo 75 C 5 15
Gorkhe Kulo 180 C 11 16
Kwadi Kulo 55 C 9 6
Chhattis Mauja3000 R 236* 13
Pithuwa 900 R %* 9
Pancha Kanya 500 C 29* 17
Lothar 1000 C 8 125

Notes: ... Members of a11 tiers of organization are counted.

e ;;;; Distribution by continuous flow
R = Distribution by rolalion
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The freely elected chairman is usually a person who is recognized by the
irrigalor community as an impartial person, respected by the community, with
the capacity to mobilizepeople for repair and maintenance when needed. The
chairman is elected each year at the irrigalors' general meeting.

Only tbree of the systems have the village panchayat chairman (pradhan
pancha) as the chairman of the irrigation committee. In the Pithuwa system,
the pradhan pancha was recenúy made the ex-officio chairman. In Rani Kulo,
the present chairman holds the positions ofpradhan panchaand jimmuwal. At
Sange Patiyani, the pradhan pancha was selected lo be the chairman to initiate
dialogue with the irrigation agency. He does not cultivate land within the
command area.

Types of Chairmen

Faclorswhich could influencewhetherasystem opts forahereditarycommittee
chairman or an elected one are: 1) the age of the system, 2) the number of
beneficiaries, 3) the size of the system, 4) type ofsettiement -- new settiement
area versus old setúement area, 5) access lo a lOad, 6) inttoduction of a land
reform plOgram and abolition of old institutions, and 7) the number of levels
in the irrigation organization.

The age of the system has sorne influence on the type ofchairmanship as the
average age of systems with hereditary chairmanship is 103 years, compared
to an average of81 years for other systems. The size ofthe system and number
ofbeneficiaries do not necessarily influence whether an elected or hereditary
chairman is selected, a1though systems with big command areas or many
beneficiaries are more likely to have freely elected chairmen. Generally, an
elected chairman is more common in systems that have been recenúy setÚed,
that have multiple levels of organization, that have access lo lOads, or where
legal plOvisions have been made to abolish certain hereditary positions.
Among these factors, new setúements and multiple levels of organization are
the most important influences. Chairmanship pattern in irrigation committees
is given in Table 6.
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Table6. Chairmanship pa//ern in i"iga/ion commillees.

Hereditary Chainnanship Elected Chainnanship

System Designatien Ageof System Designation Ageof
system system

Raj KuIo, Mukhiya lOO yrs Satrasaya Chainnan lOO yrs
Argeli I'hant

ThuloKulo, Mukhiya SOyrs Baraha Kulo Secretary lOO yrs
Chherlung

Tallo Kulo, Mukhiya SOyrs Sange Pradhan 10yrs
Chherlung Patiyani Pancha

Upallo Kulo, Oneperson SOyrs Charhajar Jimmuwals lOO yrs
Darnka

Solo Kulo, One family SOyrs Bhanu Baraha Chainnan 200 yrs
Darnka

I'halebas Chainnan 33 yrs Charsaya Chainnan 200 yrs
PItan'

Badkapath Paam Pradhan lOO yrs Phewa Chainnan en S yrs
ad hoc bas¡s

Rani Chainnan 200 yrs Chhattis Chainnan ISO yrs
Mauja

Gorkhe Chainnan 200 yrs Pilhuwa Prad}¡an Pancha 12 yrs
ex-officio

Kwadi Chainnan 200 yrs Pancha Kanya Chainnan 8 yrs

Lolhar Chainnan IS yrs
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Terms of Office

37

All committee members hold office for usually one year or sometimes two
years. Tbe members' performance is reviewed at tbe annual meeting of tbe
irrigators. Members may be replaced or re-elected at tbe annual meeting.

Accountability of the Comnúttee

Tbecommittee is accountable to thegeneral body ofirrigators. It is responsible
for keeping accounts, disttibuting water in accordance witb directives of tbe
assembly, implementing decisions made during tbe general meeting, and
resolving conflicts.

Politlcal Neutrailty of the Comnúttees

In all tbe systems, tbe committee seeks lo keep politics out of irrigation water
management. Tbe pradhan pancha, who is a local politician, is a member of
tbe irrigators' assembly if he cultivates land witbin tbe system, but he usually
does not have an active role on tbe committee because tbe irrigators want lo
avoid having factionalism between political parties enter into water management
issues. However,in SangePatiyani, tbe pradhanpanchawaselectedcommittee
chainnan because tbe farmers hope to use his political infIuence lo facilitate
relations witb tbe Department of Irrigation.

In Raj Kulo, different political factions cooperate even in an election year
lo decide how lo maintain and operate tbe system. Tbe command area
frequendy crosses ward or village panchayat political boundaties. While
wards or panchayats are politically demarcated boundaties, tbe hydrological
boundaties of irrigation systems may extend beyond.

•
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Provisions for Remuneration to Committee Members

The chairman orothermembers in sorne systemsare remunerated ineithercash
or kind. In aboul two-thirds of the systems. however, service for irrigation
management isnol remunerated. In certain systems. ifthe committeemembers
do not perform their job properly, they may be penalized. Examples of
remuneration 10 committee members are given in Table 7.

Table 7. E!wmples oJremuneration 10 committee members.

Cash Kind

System System

Chhattis Mauja Cash remuneration to BhanuBaraha Up lO 20 _o mun'
mcsscngers, Mcth (up lO .25 ha) labor
muktiar and lO the exemption to committee
chainnan and secretary memben

Badkapath Paani Pradhan gelS 12!
laborers at bis
servicc far ayear

Charltajar Rs 25 lO Jimmuwa/s Raj Kulo Smaalo muri extta
water lO Mukhiya, two
laborers exemption

ThuloKulo Mukhiya is exempted
from labor conlribu-
tion for bis share of
water

Tallo Kulo Mukhiya gelS one labor
exemption plus two
inches extra water

Note: • 80 _o muri =1 ha; l maalo muri = .013 ha.

•
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In Pilhuwa, Pancha Kanya, Lothar, and Satrasaya Phant, lhe OfflCeholders
serve lhe community wilhoutremuneration. In lhePhaIebas, ifanycornmittee
member is absentduring maintenance work, he is fmed twice lheamountoflhe
fine imposed on olher members.

THE DIFFERENT FUNCTIONS OF IRRIGATION
ORGANIZATIONS

Tbe ongoing functions of irrigation organizations can be grouped inlO three
common tasks: 1) water aIlocation and distribution, 2) maintenance of lhe
system and resource mobilization,and 3)conflictresolution. RobertChambers
(1980), in anaIyzing community irrigation systems of Sri Lanka and Tamil
NaduofIndia, identifies lheaIlocation andappropriationofwater,enforcement
and arbitration, and community resource mobilization as lhe most important
functions. Coward suggests bolh institutionaI and organizationaI elements as
lhe basis for identifying lhe functions of irrigation organizations. Key rules,
important roles, and interaction wilh significant social groups, he suggests, are
institutionaI and organizationaI elements for anaIyzing system activities such
as water aIlocation, system maintenance, and conflict managemenL

Uphoff et aI. have identified three sets of activities of irrigation system
management 1) water use activities including acquisition, aIlocation, distribution,
and drainage; 2) tasks relating 10 lhe physicaI system including design,
construction, operation, and maintenance of structures 10 acquire and control
water; and 3) organizationaI tasks including decision making, resource
mobilization, communication, and conflict management. All lhese tasks are
interre1ated with !he goal of uti1izing waterefficiently fer maximizing agricultura!
production.

In lhe anaIysis of lhe 21 FMIS in Nepal. water allocation and distribution,
resource mobilization. and conflict management are lhe mest common activities
in all systems, irrespective of lhe size and type of system. However, lhe
importance of a particular function differs from system 10 sYSlem. In hill
systems, resource mobilization (bolh cash and labor) for water acquisition,
allocation, and distribution, and conflict management involving allocation,

39
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distribution, and resource mobilization are the primary activities in wáter
stressed systems. In water-abundant hill irrigation systems, regular resource
mobilization fOl water acquisition is the major task. and water aIlocation and
distributioo.andconflict managemeotareootas inteoseas io othersystems. lo
river vaIJey irrigation syslems. aIJocation and distributioo are not as important
as labor mobilization fOl water acquisitioo for desilting and diversion dam
construction. Theimportanceofanyoftheactivitiesdependsoo theavailability
of water in the system. However, specific functioos might be the overriding
concem in any particular system. In principie a11 of the activities intemlate.
but in practice only sorne are relevant, fOl example. drainage activities are not
nceded in sorne systems because of topography and soils.

Table 8 gives an estímate of the inteosity of managemeot activities in
irrigatioo organizations of the systems in three geographicallocations. Up to
29 different types of irrigation activities may be perfonned by any one
irrigationorganization (see Appeodix2. Functions ofirrigation organizations).
The total number of irrigation aClivities lbat might be perfonned by the nine
hill irrigatioo systems studied Is 261. The number of aetivities lbat were
observed as actuaIJy being perfonned in these systems is u4'. Hence. 43
percent of the potential activities is perfonned 00 average. However. the case
ofeach irrigation system is differenL In river valley systems. ooly 3I percent
of total activities is perfonned on average. In Tarai systems. the intensity of
management activities is almost the sarue as that in hill irrigation systems.
Among the three geographicallocations. hill.andTarai irrigation systems have
to perfonn more irrigatioo aetivities as compared to river valley irrigatioo
systems. At a 90 percent level of significance. hill and river valley irrigation
systemsshowastatisticaIly significantdifferencein the managementpractices.
Le.• the management functions of these systems are differenL

Maintenance of Water Rights

Sorne systems are most concemed with the maintenance ofwater rights for the
members of the command arca or with the protection of rights against
intrusions from oulside the system. In the case of the Chherlung. Tallo Kulo
and Thulo Kulo, and tbe Phalebas system. water is aIlocated to individuals
from tbe system on the basis of investment made during construction of the
system.
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Therefore, lhere is no relation between lhe size ofan individual's landholding
and lhe number of water shares that he holds. Land and water are separate
entities. One can seD one's share of water or buy water from a shareholder.
Any transaction of shares must be registered wilh lhe irrigation organi7ation.
Hence, lhe responsibility of lhe irrigation organization is 10 proteet lhe value
of lhe water right ofeach member in lhe system, measured in terms ofamount
per share.

TabIé 8. Performance 01i"iga/ion acriviries by sysrems.'

HiIl sysrems River valley sysrems Tarai sysrems
activities % activities % activities %

Raj Kulo t9 65 Charhajar 6 20 Chhattis M. 18 62
ThuloKulo 14 48 Bhanu Baraha 11 37 Pithuwa 17 58
Tallo Kulo 17 58 Charsaya 8 27 PanchaK. 6 20
UpaIlo Kulo 724 Pltewa 6 20 Lothar 8 27
Sota Kulo 7 24 Badkapath 10 34
Sallasaya 13 44 Rani 10 34
Baraha 8 27 Gorkhe 10 34
Sange Patiyani 11 37 Kwadi 11 37
Phalebas 18 62
Total activities 261 232 116
Observed activities 114 72 49
Percenta8e 43 31 42

Note: IThe total possible number DI different irrigation. activities that en organization
might petform was identified as 29 far each system. As each type of activity was
performed in a system, it was recorded as an "observed activity." Then the ratio ol
actual activities observed in relation to the total possible numbar ofdifferent activities
was calculated.

Water right preservation from outside lhe system is also an important
function of an irrigation organization. In lhe case of Satrasaya Phanl, lhe
irrigation committee needs 10 take special care 10 preserve lheir water rights
al lhe source. Jt sends members oflhe system on a ro18tional basis 10 guard lhe
source al night during lhe time of rice cuItivation.
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The Phalebas system presents an interesting case where the irrigators
refused government intervention, preferring 10 remain aulOnomous so as 10
maintain conlrol over their water rights within the command area and al the
source. When tbe govemmentattempted 10 expand the Phalebas system under
an Asian Development Bank loan, the members of the system vehemendy
opposed the scheme. They filed petitions against the proposal with the
Department of Irrigation and with the King of Nepal, arguing against having
their system incorporated in tbeproposedexpansionprogram. TheDepartment
had to prepare a document to prove that tbe Phalebas system belonged 10 tbe
government, base<! on government assistance provided (Rs 7,000, or US$3(0)
during conslruction some 45 years before. The farmers argued lbat the canal
dug witb that money did not work and they abandoned lbat par! of the system.
A new canal using entirely vi11age resources was dug in 1955. The farmers
therefore asseTted lbat the system belonged 10 them and not the government.
District politicians were mobilized to argue against including Phalebas in the
Department of lnigation expansion program. FmalIy, the government abandooed
tbe idea and designed and a1igned a new canal separate from tbe old one. The
Phalebas case demonstrates how an irrigation organization can act to preserve
and maintain the water rights of the system.

Managing Water Distribution in Water·stressed Systems

10 water·stressed systems such as Pancha Kanya, Pithuwa, Phalebas, Tallo
Kulo, and Thulo Kulo, much ofthe organizatioó's effor! is focused on water
distribution. The irrigators' organization in Pancha Kanya is organizedfor the
purpose ofwater distribution only. Water acquisition and maintenance of the
system areperformedby thegovernment. In tbecaseofPithuwa, the irrigators'
organization carne into existence to deaI witb inequitable water distribution.
Water, as such, has becn tbe unifying force in the system and proper water
distribution in accordance witb a schedule decided by the farmers themselves
has been tbe distinctive function of the organization. It perfonns other
functions of irrigation as well but the degree of intensity is less.

In the Tallo Kulo, Thulo Kulo, and Phalebas systems, distn'bution ofwater
according to tbe individual's sbare in tbe command area is an important
function a10ng with maintenance activities and the mobi1ization ofresources.
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Trapping Water and Fertile Humus

Trapping water and humus through irrigation canals lo lhe farms is an
important function of some systems, particularly lhose river-va11ey irrigation
systems wilh a water source in big rivers such as lhe Rapti of Deukhuri and
Dharmabati of Pyulhan. Farmers trap lhe fertile humus carried by lhe first
flood in lhe river lo use as a substitute for chemical fertilizer. In Badkapalh,
lhe farmers broadcast rice on irrigatedIandand transplant rice seedlings where
lhey do not have irrigation.

Safeguardlng Water Rights wlthin the Command Area

The command area, as well as lhe membership of an irrigation system is
prescribed in many irrigation systems. Hence, safeguarding lhe right of lhe
members wilhin lhe defined area is one of lhe major functions of lhe irrigation
organization. In bolh water-abundant and water-stressed systems, only lhe
prescribed area is entitled lo use irrigation water even lhough lhe command
area has lhe potential lo be expanded.

Raj Kulo ofArgeli, Tallo Kulo ofChherlung,PhaIebas, and SatrasayaPhant
all have well-defined command ureas. Farmers outside lhe command area are
not allowed lo use water and attempts lo do so by such farmers are subject lo
penalties imposedby lhe irrigation committee. In lhe case ofChherlung, Ta110
Kulo, and Phalebas, lhe irrigalors' committeefought continuously lo safeguard
lhe right lo water wilhin lhe originaIly defined command urea

Irrigation organizations also acl lo preserve lhecalChment area as lhesource
of irrigation water (Chiregad ofDang), lo exchange labor for water from olher
systems (Tallo Kulo wilh Boge Gomba village), or lo join a confederation of
irrigation committees for emergency inter-system labor mobilization (as
occurs in Badkapalh). .

43



44 PATTERNS OF IRRIGATION ORGANlZATION IN NEPAL

COMPENSATING FOR WEAK PHYSICAL STRUCTURE BY
HAVING A STRONG, DISCIPLINED ORGANIZATION

Many farmer-managed irrigation systems rely on temporary structures such as
brush daros and unlined canals built in fragile and difficult terrain. Farmers
have becn cultivatingrice with the help of such systems for generations. How
can they malee the system work? In these cases, weale physical structures are
compensated fOl' by !he strong management provided by !he irrigalion organizalion
which is able 10 mobilize resources for immediate repair and maintenance as
needed. Maintenance of strict discipline among the irrigators is one of the
major functions of these irrigation organizations. Raj Kulo of Argeli, Tallo
Kulo and Thulo Kulo ofChherlung, Lothar, and Chhattis Mauja are examples
of irrigation systems where fragile physical structures have been maintained
because of the efforts of strung management and disciplined organization.

SEASONAL ACTIVITY OFIRRIGATION ORGANlZATIONS

The operation of all the irrigation systems under study is geared 10 rice
cultivationand theonsetofthe monsoon. Activities are scheduled at theannual
assembly of all the irrigators which is usually held in May. In systems where
irrigation activitieshave 10 be undertaken before the monsoon (the river valley
systems ofBadkapath, Rani Kulo, Gorkhe Kulo, and Kwadi Kulo), the annual
assembly is convened in January. The dates for desilting the canal, repair of
the intake, and rules for labor or cash mobilization fer maintenance are
determined, and presentation andauditing ofaccounts are accomplishedat this
meeting. The performance of the comminee members is also evaluated.

The irrigation organization's activities are most intense for four months,
usually from the second week ofJune until October. The committee meets at
least once afortnight and reviews the situation. The members supervise water
distribution if water is scarce. In other systems, regular maintenance is
performed to increase the volume ofwater in the system. Prevention ofwater
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stealing and puníshmenl for víolations of the organization's rules are major
functions of the commiltee in these four months.

For wheal, mustard, maíze, or for early rice, the commiltee or the general
body of irrigators is usually nol active. Tbose members who are intereste<! in
these crops cooperateamong themselves to acquire anddístribute waterexcepl
in Píthuwa and Pbalebas where the commiltee ís concemed with waler
dístribution for all crops.

Tbere are systems where winter crop cultivation committees are formed.
AIl the farmers are nol necessaríly members of this group because the
command arca for water utilization mighldecrease due to a shortage of water.
However, Raj Kulo of Argelí expands ilS command arca for winter crop
cultivation. Tbosefarmers who are nolentitled to gelwater for rice cultivation
are allowed to use irrigation water beyond the command arca specifiedfor rice
cultivation. Separate canalsare maíntaínedfor this purpose. Wateracquisítion
and resource mobilization are performed only by those members who need
water on a particularday. These examples illustrate !he varialions in organízalional
activíty and irrigate<! area as relate<! to crop seasons.

THE EVOLUTION OF FARMER·MANAGED IRRIGATION
ORGANIZATIONS

MOSl of the farmer-managed irrigation organizations evolved over a long
period of time. Sorne have over 1()() years ofexperience whíle others have lO
50 years of experience. Hence, the norms, values, rules, and roles relating to
irrigationwatermanagemenlhaveevolvedgradually. Tberefore, ilis importanl
to understand the irrigation organizations in the contexl of their evolution.

Farmers will usually playa very limite<! role in agency-managed irrigation
systems. Tbereare instances where farmers gradually took over total orpartial
managemenl of the system from the agency. Tbe Pithuwa irrigation system
was once managed entírely by a govemmenl agency bul because the farmers
were unhappy with the water allocation and dístribution practices, they
organízed themselves withoul govemmenl help and now lhe irrigation agency
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hands over its govemmenl-allocated maintenance budget for tbe Pitbuwa
system to tbe farmer organization which opemtes and maintains tbe whole
system. After tbe farmers assumed management for tbeir system, tbey were
abIe 10 expand tbe command area by imposing strict rules of water allocation
and distribution.

There are otber systems where farmer irrigation organizations are responsibIe
for only waterdistributionand conflictresolution relating 10 waterdistribution.
Maintenance, wateracquisition, andconslrUction are performedby tbeagency.
Such joinl-management of tbe system is practiced in Pancha Kanya. This
farmers' organization evolveddue10 tbe dissatisfaction oftbe farmers with tbe
water distribution performance of tbe agency.

While farmer-managed irrigation organizations have, on tbe one hand,
emerged spontaneously in order 10 handle some of tbe tasks of irrigation
managemenl, on the other, there are examples wbere fiumer irrigation CI'glUIizatioos
have gmdually disintegmted or where modes ofopemtion have changed.

The Charhajar system is an interesting case for identifying faclOrs which
cause tbe disintegration of an irrigation organization. Some time ago,
according 10 tbe farmers, tbey had strong rules and organization for water
acquisition, distribution,and maintenanceoftbis river valley irrigationsystem.
About 12 years ago, tbe Department of Irrigation built a hill irrigation system
(Sange Patiyani) in tbe upper reaches parallel 10 tbe Charhajar system. Poor
conslrUction,coupIed witb tbe deslrUction ofcanal beds and banks by cmbs led
10 seepage and breakageoftbeSangePatiyani maincanal. Seepagewater from
tbis canalgoes inlO tbeCharhajarcanal, tbereby increasing tbeamountofwater
available 10 Charhajar. As a result, tbe Charhajar irrigalOrs do not have to pul
as much effor! inlO annual darn conslrUction 10 acquire water. Excepl for
regular desilting of tbe canal, tbere is no longer any strong common challenge
organizing tbe members. Unexpectedand unplanned increase ofresources (tbe
Sange Patiyani seepage water) inlO tbe system caused tbe organization 10
decline.

A high mte of absentee landholders and tbe absence of settlements in tbe
command area may also decrease tbe effectiveness ofan organization. As tbe
nation's road systems have been improved and expanded, access 10 roads has
opened up new economic opportwJities for!he young peopIe in these communities
who tend to move out of tbe command area in search ofnew jobs. As a resull,
intemallabor resources dwindle bul tbose who have jobs outside tbe area may



CHARACTERISTJCS OF IRRIGArlON ORGANru.rIONS

send cash home. Money obtained from outside lhe system creates a separate
group of people 10 undertake lhe task of irrigation. Satrasaya Phanl has an
irrigationorganizationonly IOproteclitswaterrighl81 lhe sourc~. Maintenance
and water distribution tasks areperformedbycontraclOrs who areappointed by
lhecommilteeeachyear. Insteadoffarmersorganizinglhernselves, specia1ized
jobs were created in lhe system and paid for in cash.

irrigation systems are like living organisms. They continually change in
relation 10 lhe changing environmenl, resource endowments, and economic
and social changes. Because lhe environmenl is nOI static, lhe irrigation
organizations have 10 be dynarnic 10 meel lhe challenges created by lhe socio
economic, physical, technological, political, and demogrsphic conditions.
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CHAPTERS

Water Allocatlon and Dlstributlon

IRRiOATION WATER AlLOCATION and disttibution are distinctive and imponant
functions for any irrigation system. Water allocation is the assignment of
entidement 10 water from an irrigation system and it has two dimensions. The
flfStdimension distinguishes the farmers orfields havingaccess 10 thesystem's
irrigation from those not having such aecess. The second dimension is the
quantitative allocation of water in the system among the farmers or the fields.
i.e.• thedesignation ofthe amountand the timingofwater 10 whicheach farmer
orfieldisentided(MartinandYoder. 1987). Disttibutionis the implementation
of the a1location principie as agreed upon by the beneficiarles. Different
methods ofaIlocation and disuibution are in practice. AIlocation has implications
for efficiency ofwater use and equity. and can be a mechanism for expanding
the arca irrigated. Measurement and comparison between the amountofwater
aetuaI1y disttibuted and the amount allocated 10 different parts ofan irrigation
systemprovides an evaluationofthe system'sperfonnance (Martínand Yoder.
1987:12). There are different patterns of water allocation and disttibution in
Nepali farmer·managed systems.
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WATER ALLOCATION

Free F10w in the Canal

PATrERNS OF IRRIG!I1'ION ORGIo.NIZA710N IN NEPAL

When water allocation is according to free flow in tile canal, water is not
limited eilher in volume or in relation to lhe size of lhe land to be inigated.
Gross availability ofwater for farming is lhe objective. This occurs in systems
where water is abundant as in Rani Kulo and Gorkhe Kulo ofPyuthan. There
is no recognized denomination ofwater. AlI lhe inigators have access to water
when and where lhey want it and ofien lhere is more lhan one inIet to field-to
field channels.

Water Allocation on a Share Basis

For allocation on a share basis, water is denominated according to some
principie, usually proportional to eilher investment orarea inigated wilhin lhe
command.

AI/ocalion on lhe basis oloriginal investmenl or purchased shares. The
quantity of water in lhe canal is divided into a number ofshares on lhe basis of
prior investment made by lhe beneficiaries. Three systems were observed
where farmers get a share ofwater in proportion to lhe investment made al lhe
initial stage. These systems are Thulo Kulo and Tallo KoIo ofChherlung and
lhe Phalebas system of Parbat DistricL In Thulo Kulo and TalIo Kulo, lhe
systemswerebuiltbyraisingfunds from among lhevillagers. Whencompleted,
lhe total amount invested in lheconstruction oflhesystem was, proportionately
divided into lhe flow ofwaterin lhe canal. In Thulo Kulo, Rs 5,000 (US$200)
was invested wilh lhe water divided into SO shares. Itcould be divided in any
numberofshares. PersonswhohadcontributedRs 100 (US$4) during lhe time
ofconstruction received one share, equivalent to one inch ofwater in lhe canal.
The water is divided by a proportioning weir. In tilese systems,land and water
are separate units. Water can be sold and purchased separately from lhe land

Some farmers who did not contribute to !he initial investment fOl constnlction
of lhe canal have acquired a share of lhe water by buying it from lhe initial
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inveslO1'S, lhereby expanding Ihe command meas oí !he SysllllllS. The Chherhmg
Thulo Kulo and Ihe Pha1ebas systems in particular have expanded Iheir
command areas Ibis way. In Pha1ebas it is estimated that 2.2 Iiters/secondl
hectare Qiters/sec/ha) are needed to grow rice. The standard máintainedby Ihe
Farm Irrigation and WaterUtilization Division (FIWUD) oflheDepaltlllentof
Agriculture when designingasystem is three Iiters/secIha. Many hi11 irrigation
systemsrequire more !han three liters/sec/hafor rice production. However, Ihe
Pha1ebas farmers have been managing to cultivate rice wilh less water.
AIlhough Pha1ebas is water-stressed, farmers haveexpanded Ihe irrigatedarea
and increased Ihe number of beneficiarles. The additional beneficiarles are
critical toobtainingenough labor to malee possible Ihe acquisition ofsufficient
water and Ihe operation and maintenance of!he system.

Any transaction of water shares must be registered wilh !he irrigation
committee, and according to Ihe size of Ihe share, obligations to contribute to
maintenance of Ihe system are determined and assigned. .

Water al/ocatioll based 011 time. In Ihe Phalebas system, water is divided
into shares. At Ihe time of Ihe construction of Ihe system in 1955, different
vi1lages contributed cash for Ihe construction of Ihe system. The money
mobilized from among Ihe villagers was lIOl in equal proportions. however.
After completion of Ihe sYSlem. water sharea were divided first among !he
villages on Ihe basis of Iheir respective total investmenL Each village in turn
a1locates its wateron Ihe basis ofindividual investments. Since Ibis is a water
stressed system, Ihe number of hours a farmer receives irrigation water is
proportional lo Ihe amount of investment he has made.

Water al/ocatioll ill proportioll to size oflandholdÍTIg ÍTI the command area.
Water aIIocation in proportion lo Ihe area irrigated is considered a general
principIe of water a1location. Raj Kulo of Argeli has adopted Ibis principie.
The Iand lo be irrigated is 8erved according to Ihe availability of water and
distributed by wooden proportioning weirs (called saachos in Nepali), The
size of the notehes in the proportioning weir serving each downstream area is
fixed according lo !he area of Iand to be irrigated in each arca.

Water al/ocatioll 011 the basis of labor coTltribUlioTlS jor maÍTlleTIQTICc In
systems following Ibis principie. water is aIIocated according lo the numberof
Iaborers a village contributes lowardmaintenance. The sizeof theoullet in Ihe
main canal is measured in lathi (a three-foot-Iong stick). Avillagegetting one
lathi ofwatermustcontribute 16laborersperdayduringcanalandintalce repair
andconstruction. lfa village is willing tocontribute more Iaborers. thatvillage
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can obtain more lalhi, and tberefore a Iarger oullet from tbe main canal. A
víllage lbal is unable 10 mobilize much labor receives lesslatbi. Tho size of
tbe oullel from tbe main canal changes frequenlly. Badkapatb and otber
itrigation systems in tbe Deukburi valley base water allocation on /alh/.

Water AlIocation Based on Type ofLand

In some systems, fields on slighlly bigher land are entilled 10 gel water and
lowlands are nol given itrigation water. In Pancha Kanya ofCbitwan dislricl,
land is classified inlO lar (highor land) and gho/ (very low.lying land witb
access 10 water from nalural sourees); tbe lar arca gelS itrigation water.

Water AlIocation on Demand

In Pitbuwa, when a farmer needs water, he registers bis narne in tbe register
book. Witbin tbe command arca al tbe braneh level, water is allocated
according lO tbe arder in which narnesare registered. In Ibis case, water supply
is nol tbe major conslrainl, bUI tbere is not enougb water 10 serve all tbe
beneficiaries al tbe same time, so scheduling is importanl in order 10 avoid
conflicl and disorder in water dislribution.

DISTRIBUTION OF WATER

The dislribution of water requires dermite rules witb specific roles for tbe
itrigation organization 10 perform.

In tbose systems where water is 10bedislributedby sbareorby time rolation
based on tbe proportion of land in tbe irrigated arca, wooden proportioning
weirs, or saachos (a1so called gahak. paani dharapr khal bunda in Westem
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Nepal [Martin and Yoder, 1987])are fixed in lhecanalsso tllal everyoneknows
how much water is flowing and where il is going.

In olher places, when lhere is water stress, wooden weirs may be insfa11ed
lo distribute water. When water is abundanl, wooden weirs are nolusedexcepl
in lhose systems where water is allocated according lo shares. These weirs
minimize conflicl in water distribution.

In one village ofPhalebas, a water share ofRs lOO entides lhe shareholder
lo five hours of water (Rs 1 = 3 minutes' water). The allocation schedule is
based on 7 or 14 lums. Each tum is 12 hours long. If lhe schedule consisls of
seven tums, an individual receives a second water application in 72 hours, or
in a 14-1um schedule, he gels water after 144 hours. In a 14-tum schedule,
water is released lo a particularfield for twice lhe amounlof time as is allowed
in lhe 7-1um schedule.

Therearea few systems where lhewaterdistribution schedule is determined
by loltery. All lhe landowners assemble before lhe agricullure season starts.
The order for water delivery is fixed according lo lhe number drawn in lhe
loltery. A person who does nol have land in lhe command area is hired lo
distribute waler accordingly. Wilh lhis melhod. a tail ender mighl receive
waler firsl or last. The sequence for distribution changes each year. Marpha
and Jomsom of Mustang Districl use lhis melhod for scheduling waler
distribution.

MOSl conflicts revolve around lhe question of water distribution. In many
systems, particular attention is given lo water delivery activlly. In many
systems, officials are appointed lo ensure lhal water delivery is in accordance
wilh lhe designated allocation of each beneficiary.

Large Tarai irrigation systems allow oudets lo lhe village canals from lhe
main canal. These systems generally do nol have secondary branch canals.
The chairman and olher members regulate lhe size of lhe oudel and lhe
distribution ofwater lo lhe village canals. Theoudets are temporary StruClures
needing regular supervision by lhe central committee officials lo ensure tllal
lhey are nol tampered with and thal distribution is in accordance with
entidement. The chairman of Chhattis Mauja and the paani pradhan of
Badkapath are responsible for distribution ofwater al the oudellevels. Thejob
ofwater distribution al the village level requires supervision of24 hours aday.
In many systems, an area representative is appointed lo supervise water
distribution. An area representative in Phalebas, the tharis in Thulo Kulo and
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Tallo Kulo of Chherlung, and tbe rnuktiyar in Chhattis Mauja perfonn tbis
duty. In Badkapatb,apaanihari is responsible for waterdistributionarnong tbe
farros at tbe village leve\. This systern has specialized positions for irrigation
activities such as ketkandar, agheriya,puncheriya, andjharulu. In tbePitbuwa
systern, tbe secretaries oftbebranch cornrnitteesare responsible fordistributing
water according to a rotation systern.

In Satmsaya Phant, water distribution is performed by a contraetor. Guidelines
are specified by tbe managernent cornrnittee and tbe contractor is responsible
for súpplying water lO tbe farros. He is fined if he fails lO do his job in
accordance witb tbe guidelines.

Farmer-managed irrigation systerns ernploy different water aJlocation rnetbods
depending on tbe requirernents of tbe systern. Distribution is adjusted
according to tbe timing and needs of tbe Jand and crops. Distribution at tbe
farro level often requires intense supervision by cornmittee rnernbers. These
farmer-rnanaged systerns have had to adapt lO a variety of circumstances in
order to obtain irrigation for agriculture.



CHAP'IER6

Resource Mobillzation and Management

RESOURCE MOBILlZATION ANO managemenl are prominenl tasks of a1l irrigation
organizations (Martin, 1986; Pradhan, U., 1988; Pradhan el aJ., 1988). Three
kinds of resources are mobilized in the 21 systems under study. First, labor
contributions for repair and maintenance are the mosl common resource
observed in aU the systems. Cash contributions in lieu of labor are a second .
lype. A third kind of resource mobilization is material contributions such as
buUock carts 10 transport boulders and foresl products or conslruction
materials such as gabion wire. These resources are mobilized from among the
beneficiarles of the system, Le., internal lo the system. The other source of .
resources is outside the syslem, or external resource mobilization. ExternaJ
resource mobilization mighl be a contribution from the government or other
agencies including nongovernmental organizations in the form of a monetary
grant for a specific purpose, a regular government contribution for O&M, or
amaterial contribution by thegovernmentsupplyinggabion wireorcementfor
strengthening the physical system. Figure 4 presents a matrix showing the
kinds and sources of resources that might be mobi1ized by a farmer-managed
irrigation system.

Contributions from outside the system are a1so sought when repair of the
system is beyond the capacity of the beneficiarles. The externaJ source of
resource mobillzation can be sub-categorized as government, non·governmental
organizations, and other FMIS. Mosl of the irrigation organizations have
provisions for resollfCe mobilization lo meetemergencysituations. Hence, the
basis for resource mobilization differs from system lo system but resource
mobilization is one of the important tasks in a1l irrigation systems.
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Figure 4. Malrix oflhe kinds and sources ofresource mobili.ation.

Kinds Labor Cash Kind

Sources

Intemal

Extemal

AlI !he systems in !he sludy have UP-IO-date records of!he water share each
member is entitled lO, and records of !he contribution 10 be made by each
member for system maintenanceand operation. along wi!h annual income and
expenditure in !he system.
. Al !he farmers' meeting before desilting !he canal and repairing.!he intake.
resource mobilization is always al !he top of !he agenda. A repon on !he
resources !hal were mobilized and individua1s who contributed 10 !he effort
during !he pasl year is prepared by !he secretary of !he organization and is

.reviewed al !hegeneralassembly each year. The farmers also discuss me!hods
for !he collection of dues from !he beneficiarles.

BASIS OF RESOURCE MOBILIZATION

The resources !hal each beneficiary mus! contribute are usually related 10 !he
person's water allocation. The amounl of labor or cash per unil of water is
determined by !hegeneral assembly ofirrigalors al!heirannual meeting. Once
!he contribution rate is agreed upon and approved. !he commiltee enforces il
strictly. Exemptions are seldom allowed. Collectionofdue's as partofresource
mobilization is striCtlY implemented.
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Basls for Labor Mobillzatlon
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Contributions of labor by lhe farmer-members are lhemost comrnon form of
resource mobilization. However, lhe melhod in which the labor conUlbution
requirement is calculated differs from system 10 system, usually figured in
terms of how much labor a farmer (a household) must conttibute on each day
for lhe entire period when group maintenance or repairofchannel structures is
being done.

Proportional to landholding within the command area.Labor conttibutions
calculated in proportion 10 lhe landholding wilhin lhe command area seek 10
achieve equitybetweenbig and smalllandholders. Those wilh big holdingsare
required 10 conttibute 10 group work more !han smalllandholders.

A farmer wilh 20 maato muri(O.25 ha) in Raj Kulo of Argeli is required 10
conttibute one laborer per day until lhe routine maintenance and repair are
completed, irrespcctiveoflhenumberofdays taken. Aperson holdingonly ten
maato muri (0.12 ha) conttibutes one laborer on altemate days. Twenty maato
muri is lhe landholding unit used 10 calculate lhe labor conttibution for
irrigation maintenance. Everyone using lhe irrigation facility must conttibute
labor and no exemption is given. The ratio of 20 maato muri 10 one laborer
per day is also followed in Charsaya Kulo, whereas in Bhanu Baraha,
beneficiarles must conttibute one laborer per day per every five maato
muri (0.6 ha) lhey irrigate.

In Rani Kulo, Gorkhe Kulo, and Kwadi Kulo, lhe irrigators have fixed
a landholding category relating to lhe labor conttibution required: up 10
16 mamo muri (0.2 ha), one laborer to be conttibuted; from 16 10 32 maato
muri (0.2-0.4 ha) two laborers; and 32 to 40 mamo muri (0.4-0.5 ha), three
laborers to be conttibuted. Here, lhe category is lhe basis, nol a proportion as
observed in Rl\i Kulo of Argeli.

In lhe Charhajar system, lhe main canal is divided inlo three sections,
Barahabol, Agrakhe, and Bahatar dam. Cleaning of lhe canal starts al lhe lail.
AJl lhe beneficiarles start working here, bul farmers having up 10 five maato
muri (0.6 ha) are required lO cleaI\ lhe main canal only up 10 Barahabot or pay
75 paisa(US$0.03) per maato muri. This scction is only one-lhird lhe lenglh
oflhe main canal. Farmers having up lo ten maato muri lhen continue cleaning
lhecanal uplO Agrakhe, andfarmers having 15 maatomuriclean uplO Bahatar
dam. Farmers irrigating more lhan 15 mamo muri musl work from lhe tail up
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lo the main intake. When it is time lo construct the brush diversion dam, aH the
beneficiarles must provide additional contributions. Beneficiarles irrigating 5
lo 10 maato muri must contribute two days ofvoluntary labor for repair of the
diversion dam. Thosewith 10 to 15 maatomuri contribute 3 lo4daysofiabor,
and those having between 15 to 30 maato muri can contribute either labor or
cash. However, farmers with over 30 maato muri must contribute labor.

Proportional to investment byfarmers. In Thulo Kulo and Tallo Kulo of
Chherlung, a farmer owning one water share must contribute one laborer for
system maintenance. An additional contribution is calculated in proportion lo
his watershareand he mustcontinue lo provide this amountofiabor for as long
as the maintenance work lasls.

In Phalebas, anyone holding a water share worth one rupee or more is
required to contribute one laborer during maintenance and repair work.
Recently, the farmers are allowed cash payments calculated in proportion to
crop yield in líeu of labor.

Labor contribution on the basis ofoutlet size. Labor contributions based on
the sizeoftheoutletserving acommandarea is seeneitherin big systems where
many laborers have lo be mobilized for desilting the main canal and repairing
the intakeand diversion dam such as Badkapath orPithuwa, or in small systems
such as Baraha Kulo of Yampa Phant. In small systems, fewer laborers are
available; therefore, lo ensure that sufficient labor is available to perform the
repair work, the provision of labor contribution on the basis of outlet size is
enforced.

In Badkapath, a village with an outlet of one lathi must contribute 16
laborers for main canal maintenance and repair. Within the village served by
a particular outlet, labor mobilization is based on landholding size and it is
designated as one laborer for every three hectares of land.

In the Pithuwa system, thecentral committee assigns the cleaning ofcertain
sections of the main canal 10 specific branch committees whose members must
then mobilize the farmers in their own branches. The central committee
divides the main canal inlo 16 sections since there are 16 outlets, and assigns
a section to each branch committee. The farmers can decide lo desilt the main
canal themselves or they can give a contract to a third party and pay the labor
costo At times, the central committee allocates a certain amount of money to
each branch committee to subsidize the costofcleaning the canal. ·This money
may not cover the fuH cost of the job, so the branch committee must make up
any difference in the cosI.



RESOURCE MOBIUlATION AND MANAGEMENI 59

Where lhere is a proportionally large requirement fOl labor,laborcontributioos
may be assessed on lhe basis of lhe size of lhe oulle!. This method assigns 10
lhe branch commitlee all responsibility for determining how much each
individual must contribute.

Labor contribulion according lO Ihe area cU/livaled in Ihe village. Chhattis
Mauja is a Iarge farmer-managed irrigation system which mobilizes about
60,000 man-days each year for maintenance of lhe main canal, intake, and
repairoflhe diversion dam. This system'scommandarea includes 54 villages.
Each village has its own oullet fiom lhe main canal. The amount of Iand
irrigated by each oullet is used as lhe basis for calculating lhe labor contributions
required in Chhattis Mauja. The tenn used for such mobilization is maujane
khelara. One maujane khelara is equal to 20 laborers fiom one village. The
number of maujane khelara varies in proportion lO lhe irrigated Iand in lhe
village. The melh muktiyar(technical supervisor) of lhe central committee
assigns a lenglh of lhe main canal 10 be desilted by each village. The
measurement unil is known as nalh, a stick seven-and-a-half feet long. The
lenglh and specifications for desilting are assigned 10 lhe village by lhe metb
muktiyar who supervises lhe work. The villagers have 10 work until he is
satisfied wilh lheir performance. The melh muktiyar can impose punishment
on a village for poor work performance. Wilhin lhe village, labor mobilization
is based on lhe sizeoflandholding, calculated according 10one personper 1.25
ha.

Labor contribulion on Ihe basis 01 househo/ds in Ihe command area.In
sorne systems tbe labor requirement for canal maintenance and intake and
diversion dam repair is very high. AIl households cultivating land in tbe
command area have to contribute labor. The Lothar irrigation system in
Chitwan District is an example where labor mobilization is based on tbe
number ofhouseholds in lhecommandarea,andnoton lhebasis ofIandholding,
as is more typical. This system has 300 landholders but tbey must sometimes
mobilize more lhan 300 people in a day. In lhe early rice season, because of
watershortage, lhe irrigation organization a1lows tbecultivation ofriceon only
25 percent of tbe land. Therefore, persons wilh large Iandholding lease out
fallow land lO landless people on a share-cropping basis. The sharecroppers
often manage to get water to tbe leased land and to cultivate rice. Once tbey
have used irrigation water for agriculture, lhey areobligated10contribute labor
lO Ihe syslem whetber tbey own tbe land or nol. Leasing of land 10 landless
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people in orderto mobilizeadditionallaboris an unusual system in Nepal. This
lype oflabor mobilization contributes only a small proportion 10 the number of
laborers the system requires.

Cash Contrlbutions from Beneficiarles

Landholding as the basisfor fixing the rate ofcontribution. There are systems
where the mainlenance responsibilily is contracted oul 10 a third party. These
systems need cash lO pay contraclOrs. la the UpalIo Kulo of Damka, Rs 1601
ha is collecled in cash for maintenance of the system. In Satrasaya Phanl,
farmers pay Rs 100/ha. In the governmenl system of Sange Patiyani. farmers
pay Rs 60/ha.

Yield as the basisforfixing the rate ofcontribution. In Sota Kulo ofDamka,
the contribution for maintenance is raised on the basis of the yield of the land.
Rs 4.50 (US$O.IS) is f¡xOO for one muri (60 kg) of rice yield. Previously,
farmers maintained the system themselves. One persen per household irrespective
of the size ofholding was required lo contribute labor bul Ibis method did nol
work well because mosl of the Sota Kulo farmers do nol live within the
command area. They also wanted a more equitable method for mobilizing
labor. This loo the farmers 10 find an allernative. They introducOO the syslem
of giving acontracl for regular maintenance work. In order 10 raise money,
they declded 10 collecl resources on the basis ofyield. According 10 the farmer
leader of the system, collection of resources on the basis of yield protects the
smalland peor farmers. This also incorporates manyotherconsiderations such
as qualily of soil, availabilily of water. and localily (Le.• whether the land is
siluated al the head or tail of the system).

In sorne syslems where cash is collected in lieu oflabor contributions, as in
Phalebas. the irrigation commiltee has workOO oul ranges fer production. A
farmer with 1-10 muri ofrice production has lo pay Rs SO; 10-20 muri ofrice
is assessOO Rs 120; and, 20 and aboye, Rs 190.

Cash collection on the basis ofassessment ofworkto be done. The amounl
of work lo be done determines how much money is needOO. so rather Iban
follow a f¡xOO formula, the amounl neOOed may beapportionOOamong all users
in sorne way. This practice is observOO for desilling branch canals in Pithuwa,
where the money expected from each farmer is in proportion 10 the area
irrigated.
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Colleetion ofeashfor pena/tieso In systems where labor conbibutions are
required, SbiCI rules are enforced. Excepl for tbe possible exemption of
irrigation commiltee members, any persons who fail lo provide tbe required
labor conbibution are fined. In sorne systems, tbe absentee is fined tbe
equivalenl of a day's wage. In systems where tbere is a shortage of labor or
where altemative employmenl outside tbe system is easily avai1able, tbe
penally fOl absence is sel al doub/e tbe wage rate of tbe area. These penalties
are imposed lo discourage people from being absenl and lo make maintenance
a communily efIorL

Should tbe caIl for emergency maintenance be ignored, tbe penalty may be
increased lo lwo lo foor times tbe daily wage rate of tbe area. These penalties
are enforced vigorously. Non·compliance can lead lo collection of tbe fme by
use of force, ol depriving tbe violalor of irrigation water, ol lo ostracismo

Resource Mobilization for Emergency Situations.

AlI systems have mechanisms fOl emergency managernent activities. Emergency
activity can beclassifiedas 1) ordinary repairwhich needs immediate atlention
requiringperhaps 10-15 people; 2) bigdamage whichrequires tbemobilization
ofall members, bul tbe system itself is nol in grave danger; and 3) endangering
damage which requires mobilization of all residents of tbe villages witbin tbe
command area. Jf tbe necessary steps are not taken immediately, tbe whole
crop might be lost or tbe physicaI system might sustain major damage.

The intensity of tbe emergency situation difIers witb tbe type of irrigation
system. Hill irrigation systems and Tarai syslems witb intakes from big rivers
usually have detailed procedures lor emergency operations.

In Raj Kulo of Argeli, and Thulo Kulo and Tallo Kulo of Chherlung,
different names are given for different lypes of labor mobilization. Ordinary
mobilization is calledmamu/ate;tbelargemobilizationwhich needs immediate
attention but is not so serious is called jhara; and emergency efIorts which
require nol only tbe work ofall members oftbe system butoftbe whole village
is known as mahajhara.
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Different terms are a1s0 used for lhe mobilization of labor in Chhattis
Mauja. These are:
1) Double: When somelhing happens and normal mobilization alone cannot
cope wilh lhis silUation, double lhe work force is mobilized.
2) Jharulra: This is a kind ofemergency call; four times lhe usual work force
is mobilized. This type ofcall is made when lhe diversion dam is washed away
or breached by floods during lhe cultivation of rice.
3) Site Jhara: When sorne big crisis occurs in lhe irrigation system, people are
mobilized by lhe sound of a whistie. All men aboye 14 years of age (lhose
wearing a cap)! wilhin lhe irrigation command area must respond to lhe callo
People using water for utensil eleaning or for animals are also required to
contribute labor during lhis type of mobilization.

In lhe Badkapalh system, if lhe emergency situation cannot be handled by
lhe farmers of lhe system alone, lhe paani pradhan asks the paani pradhans of
olher systems wilhin lhe Deukhuri valley for help. The farmers of olher
systems cooperate to fix lhe system, knowing lhat lhey may have to request
similar help at sorne time in lhe future. The systems in lhe Deukhuri valley all
have intakes off lhe large, strong Rapti river, and emergency situations often
arise requiring lhis type of inter.system cooperation.

Even in systems where maintenance is undertaken through contract, lhere
are provisions for mobilization of farmers in case an emergency occurs in lhe
system. In SatrasayaPhant, Upallo Kulo, and Sota KuloofDamka, aprovision
is included in lhe contract !hat if a needed repair in lhe system cannot be
completed by lhe contractors in three days' time, all lhe farmers of lhe system
shall be mobilized to complete lhe jobo In all systems, lhe provision for
meeting emergency situations is spelled out by lhe irrigation organization.

EXTERNAL RESOURCE MOBILIZATION

Resource mobilization from outside lhe system ineludes cash and kind re·
sources mobilized from lhe central or local government, or laborcontributions
from olher systems in emergencies.

1InNepal, usually all adull males wear a cap. 'Ihey are expecled lo respond lo this call
for emergency work.
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Farmer-managed systems look for outside resources. fusl, for augmenting,
assuring. and minimizing lhe labor requirements for maintenance. and second,
for increasing lhe volume of water flow in lhe system.

Raj Kulo ofArgeli received help from lhe government to rehabilitate a large
section of lhe main canal along lhe hill. This has helped lhem reduce lheir
annual maintenance task and made lhe flow of water more reliable.

Thulo Kulo of Chherlung has been mobilizing resources from the village
panchayat for canal improvement over the last severa! years. Weak points in
the canal have been rebuilt with these external resources. Recently, they
borrowed Rs 83.000 (US$3.450) from the ADB/Nepal toinstall a water turbine
in lhe canal to mili grain. The money eamed from milling will be the propeny
of the Thulo Kulo irrigation organization and used for maintenance and repair
of the system.

The Pithuwa irrigation system receives about Rs 40.000 (US$I.660) ayear
from the Depanment of Irrigation for O&M and a bulldozer for three months
to clear the sand and boulders from the intake. Besides this government grant.
the farmers mobilize aboutRs 80.000 (US$3.350)on theirown for maintenance
and repair of the system.

Chhattis Mauja has mobilized sorne resources from the government: a
bulldozer for desilting the canal and gabion wire for river training. Phalebas
had a lump sum grant of Rs 7,000 (US$300) from the government about 45
years ago for construction of the system.

Besides cash and material mobilization from the government. there are
instances when resources from outside the system were mobilized by selling
water. Thulo Kulo of Chherlung expanded its command area by selling water
for a new area. and the money thuscollectedwas used forimproving the system
so that more water was available. This also added new members 10 lhe system.

In Raj KuloofArgeli. afler the rehabilitation oflhemain canal. maintenance
was reduced and water delivery became more reliable. The irrigation cornmittee
decided to sel! extra water to a new area and contribute the money thus raised
to local school improvement. The objective of this scheme has not becn
realized as yet.
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USE OF CASH INCOME

PATl'ERNS OF IRRIGATION ORGANIZATION IN NEPAL

Cash income acquired by tbe organizalions is used for many purposes.

Developing Physical Infrastructure by Strengthening Weak Points
of the System

Many irrigation systems have made innovations and improvements over a
periad of time using tbe money raísed eitber from witbin or from outside tbe
system. When many irrigators were tenant farmers in Raj Kulo. tbey were not
interested in improving tbe system. and tbe money conected from fines was
spent on feasts at tbe end of tbe irrigalion season. When tbe land reforro
program was introduced, absentee landlords were forced to sen tbeir land to
sman farmers. When many of the tenants became landowners, a feeling oC
ownership over tbe irrigation system was developed arnong tbese farmers and
efforts were made to invest money in physical improvements. This led to stin
more investrnent in tbe system as farmers saw improved irrigation facilities as
being c\osely linked to agricultural productivity.

In Thulo Kulo and Tallo Kulo, after tbe initial investrnent for system
construction was made, tbe farmers continued to strive to improve tbe systern.
As a result tbey have been able to bring more water into tbe command area.
Again,a feeling oCownership oC tbe system has encouragedfarmers to continue
to invest in the improvement of tbeir systems.

In Upallo Kulo and Sota Kulo ofDarnka. tbe irrigators have invested money
for tunnel improvementand canal widening on several occasions. This helped
bring more water into tbe command area so tbatless emergency maintenance
is required.

Investment of Money for Interest Earning

Rani Kulo and Bhanu Baraba Kulo have botb used the cash conected from fees
as capital for providing loans on interest. The interest eamed from tbe loans



RESOURCE MOBIUZATION AND MANAGEMENT 65

is evenlually used for tbe improvemenl ofphysical infrastruclure. During tbe
time of tbis sludy, Rani Kulo had Rs 15,000 in savingsand Bhanu Baraha Kulo
hadRs 800.

Payrnent for Services Rendered to the System

Salaries 10 employees of tbe system need 10 be paid from tbe cash collecled.
The salaries of messengers, an honorarium for tbe committee chairman al
Chhaltis Maujs, and honorariums for tbe chau/ddars of Tallo Kulo, Thulo
Kulo, Phalebas, and tbe jimmuwal of Charhajar Kulo are paid oul of tbese
syslems' cash incomes.

Contributions to the Local School

The Lotbar irrigation system has a cash saving of Rs 15,000 which was
deposiled in tbe local bank. The communily has designaled sorne of tbese
savings for operation of tbe local school.

Expenses in Buying Equipment and Materials

Sorne systems such as Chhaltis Mauja use cash income lO buy equipmenl used
for maintenance of tbe system. Otber syslems have purchased bicycles for tbe
organization's messengers.

Sorne systems do nol wanl 10 maintain acash balance. Rani Kulo, Charsaya
Kulo, Badkapatb, and Charhajar all spend any money remaining al lhe end of
tbe year on feasting al tbe end of tbe irrigalion season or for paying tbek
irrigation officials.
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LANDHOLDING RECORDS AND ACCOUNT MAINTENANCE

AII of the irrigation systems maintain records of the landholding of the
members of!he irrigation organization which are updated each year. Landholding
records are important for mobilization of the labor required for maintenance.
Also, since the irrigation facility is available only for a certain defined
command arca, records are important in determining who is entitled 10 get a
share óf the irrigation water.

Another importantreason for maintaining up-to-daterecords is to proportion
the share of water arnong different outlets according 10 their respective
entitlemenl.

Along with the landholding and water share records, there are usually well
kept records ofattendance at maintenance and repair work. On the basis ofthis
record, defaulters are required to pay fines for failing to contribute labor.

Metbod of Collection of Fines

Fines are imposed for failure 10 do maintenance work, for stealing water, for
breaking the canal, and for other violations of the irrigation organization's
regulations. Sorne fines are collected from individuals and sorne fines are
collected from the villagers as a unil. If the outlet is tampered with or water is
slOlen among outlets, and if the villagers involved who are fined do not pay
such fines, the whole arca served by the violators' oullet is closed.

The irrigation organization takes responsibility for collecting the fines. If
sorne member defies the collection of!he fme, other members of!he organization
go to his house, confiscate utensils, and mortgage them in one of the village
shops, realizing the amount of the fine. If the defaulter wishes to recover his
utensils, he must pay the amount of the fine to the shopkeeper.

In sorne systems, the irrigalOrs go 10 the defaulter's field and harvest rice
equivalent to the amount of the fine. Before taking such action, the matter is
discussed in a general meeting and such a course ofaction is determined by the
general body. Recordkeeping forresource mobilization and strict collection of
dues are two fcatures which make farmer-managed irrigation systems function
under even adverse physical conditions and with weak structures.
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The O&M eost per hectare in hill, river valley, and Taraj systems is different.
Hill systems have to mobilize between Rs400 - Rs 535/ha as eompared to about
Rs 100/ha for river valley systems while Tarai systems spend about Rs 270-
360/ha. .

In hill irrigation systems, eonveying the water from the souree lo the
command area is the aspect of operation and maintenance requiring lhe
greatest effort by lhe users. The distance from the intake to the eommand area
is usually long, passing through stcep, roeky terrain prone to frequent landslides.
This requires frequent repaír and great amounts of labor eaeh season.

Taraj irrígation systems usually have large eommand areas and use large
rivers as lheir souree ofirrigation water. Ploods in these big rivers wash away
the intakes and require frequent repair to sustain a supply of irrigation water,
Henee, in lhe Taraj, maintenanee of lhe intake is the largest eomponent of
costs.

River valley systems have lower O&M eosts beeause lheir eommand areas
are close to the water souree and no long eonveyanee structures are required.
The terrain is not díffieult and fewer repairs are necessary.

Table 9 provides details of the contribUlions required for operation and
maintenance per heetare aeeording to type of irrigation system.
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Table 9. Casi %peralion and mainlenance per heclare.'

Tarai Hill River valley
systems Rs systems Rs systems Rs

Chhattis Mauja 270 Raj Kulo 300-400 Charhajar 37
Pitbuwa 133 Thulo Kulo 500-700' Bhanu Baraha 40
Pancha Kanya NA Tallo Kulo 500-700' Charsaya Phant 35
Lotbar 430-680 Upallo Kulo 160 Phewa NA

Sota Kulo 80 Badkapatb 50
Satrasaya Phant 80 Rani Kulo 180
Baraha Kul0 100 Gorkhe Kulo 180
Sange Patiyani 600 Kwadi Kulo 180
Phalebas 860

Average 277-361 Average 408-535 Average lOO

NOles:
'Figures arecomputedon tbe basis ofinformation given by tbe farmers plus tbe
account mentioned in tbeir record books.
• Martin, 1986.



CHAPTER 7

Summary

CONCLUSIONS

Tlm UMITED FlJNCllONS of the governrnenl in Nepal and the tradilion of non
inlervention in irrigalion water rnanagerneot al the cornrnunily level for
hundreds ofyears have led 10 thedeveloprnenlofthousands offanner-rnanaged
irrigation syslerns. Sixly-seven percenl of irrigaled agricullure in Nepai is
fanner rnanaged. By and large, these syslerns are aulonornous, self-governing
entities.

The role and functions of fanner-rnanaged irrigation organizalions differ
according lo the lype of syslern: hill irrigation syslerns, river vailey irrigation
syslerns, and Tarai syslerns. Their physical characleristics infiuence lhe
frequency and inlensily of a particular tasi< lo be performed by the irrigation
organization.

Size ofFMIS. Fanner-rnanaged irrigation systerns are notrestrlcted lo srnall.
units. Syslerns as srnall as 10 ha or as Iarge as 15,000 ha have been identified
in the country.

Irrigation tasksperformedbyFMIS. On the whole, irrigalion organizations
perform water acquisition, water alIocation and distribution, resoorce rnobilization,
syslern rnainlenance, decision rnaking, cornrnunication and conflicl resolulion
tasks. These are interrelated irrigation tasks. However, the leve! of organizationai
sophistication differs in accordance with the lype oftasi< lO beperformed by the
organization.

Organizingfactors. The faclOrs thal keep the organization funclioning do
nolnecessarily dependon the performance ofa11 tasks. The organizalion rnight
be foreed 10 come ioto existence and continue ils exislence only for lhe
performance of one or lWo tasks. For sorne syslerns, waler distribution alone
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might be thecementing factor fororganization while in others, it might beonly
resoorce mobilization, while in still other systems, the preservation and
safeguarding of water rights at the source might be the compelling force, with
irrigation tasks performed through contractual arrangements employing other
peopie. Rence, the cementing factor for organization differs from system to
system.

Waler as a cornrnunity resource. In farmer-managed systems, water is
conceived as a community resource owned by the group. The acquisition of
waterisa communityeffort. Rence, the principIe ofwaterallocation and water
distribution is determined by the community as a whole. The community
allocates water to individuals. The allocation principIe is to beobservedby al\.
Any violation of the allocation principIe by an individual is subject to penalty.
The conditions of the penalty are determined by the community.

An irrigation organization comes into existence to perform certain tasks for
making the system work. Rowever, the organization may also degenerate and
disorganize or change its role when a change takes place in the resoorce
situation within the environment of the system.

Irrigation systems in Nepal are geared for rice cultivation, and most of the
committees are active from July to August. After the rice harvest, many of the
irrigation organizations become inactive. During the winterseason the farmers
act individually or in small groups to divert water to their fields as needed with
liule involvement of the system's irrigation organization.

FlexibililY lo respond lO changes and needs. The intensity of the task that
an irrigation organization has to perform is sensitive to the environment. A
change in one environmental factor, whether physical or socioeconomic,
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 and distribution according to the needs of
the farmers.

Farmer irrigation organizations can be the result of deliberate government
efforts to establish such organizations. There are also exampies where farmer
irrigation organizations have come into existence because of government
neglect of the system. In Pithuwa, for example, 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. This situation created anarchy in the system.
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Sorne enlightened farmers thought of organizing themselves 10 achieve an
equitable distribution ofwater. As the farmers organized, they came 10 regard
the irrigation resource as community property. This transformation in the
concept of property encouraged the formation of the farmers' irrigation
organization in Pithuwa. The 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 awhole at theirannual meeting. At this meeting the farmers
decide on the plan and program for different irrigation tasks, review the
performance of the previous year, audit and seuJe accounts, and electofficeholders.
Decisions are made by the general body.

Management committee. An irrigation management committee usuaIly
exists to carry 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 10 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 smaIl system with orily a 17 ha command area (Tallo Kulo), a
IO-member committee manages the system. Here the intensity of task
performance in wateracquisition, distribution,labor mobilization, and system
maintenance is so high tha! the collective effort of a large group of people is
required all the time.

Two types of irrigation leaders heading these commiltees have been
observed: hereditary and elected leaders. The hereditary irrigation leaders are
generaIly found in older settlements. However, both types ofirrigation leaders
are subject to renewaI each year.

Remuneration to committee members differs across systems. Cash or kind
remunerations are observed. There are systems where no remuneration is
provided. However, the committee members' performance does not necessarily
depend on the amount ofremuneration. Because committee members are aIso
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beneficiarles of the system, the benefit that they derive from agriculture
depends on the performance of the irrigation system so their contribution in
irrigation management is an honorary jobo Their idcntification with, and
commiunent ro the system are the basic factors motivating them to participate
in managemenL

Constitution, rules, andregulations. Many of the farmer.managed systems
do not find it necessary ro have a written constitution or written rules and
regulations. The rules and regulations goveming irrigation watermanagement
are known to all within the community. Regular communication between the
committee and irrigarors is more importanL

Tiers aforganization. Tiers of irrigation organization depend on the size
and complexity of the task ro be performed. Each tier has specific tasks. The
primary tiers are genenilly responsible for lllSO\ll'OO mobilizalion, wa1el' distribution,
and maintenance ofharmony in the small community. Where severa! systems
share the water source,joint inter·system committees exist ro coordinate water
acquisition and allocation arnong the systems and assure lbat the necessary
resources are mobilized in proportion ro the command area of each system.

Resaurce mobilization. The basis for resoorce mobilization differs from
system to system. Resource mobilization may be based on the size of
landholding,watershare, outlet size, villageunits, orthe numberofhouseholds
in the command area. Besides resource mobilization for regular activities,
there are provisions for resource mobilization during emergencies. Structural
weaknesses are compensated for by strong management in resource mobilization
to keep the system functioning.

Water al/ocation and distribution. Water allocation and distribution are
important tasks for the irrigation organization. Allocation may bebased on the
size of landholding, labor contributions for maintenance, original invesunent,
water share, or on the type ofland. Water may bedistributed according ro the
agreed allocation principie through proportioning weirs (saachos) ormeasured
outlets (lathi).

Distribution needs intensive supervision. Elaborate distribution schemes
aredeveloped where the water supply is barely sufficient. Ifproperdistribution
is not done, many suffer. Where there is abundance of water in the system,
water distribution is not the major task. Hence, efforts ro carry out water
distribution are a function depending on the availability and the quantity of
water in the system.
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Intensive manpowerdeployment is required 10 make the system work. Any
system with timed rotation or water share distribution requires intensive
supervision. The ratio of irrigation personnel required 10 supervise an area is
usually about one person for every 5-10 ha of irrigated area.

Roles and responsibilities of users are defined on the basis of water
allocation or water entitlement. Hence, each farmer must contribute either
labor or cash for the operation and maintenance of the system.

ISSUES REQUIRING FURTHER RESEARCH

Further information needs to be coUected regarding the principies, logic,
and values that infiuence decision making in FMIS.
Further research is needed 10 identify factors that are important 10 effective
irrigation organization and managementand those faclOrs that contribute to
ineffective management.
Investigation into the interrelationship between FMIS and the polítical
context could help determine the factors that encourage selfcsustaining,
self-goveming, effective organization for more productive irrigated agricuiture.
Consideration should be given to developing a strategy which would
coordinate government assislance 10 thecharacteristics and resources found
inFMIS.
TooIs for comparative analysis need to be developed 10 facilitate analysis
of irrigation organizations across geographical locations and cultural
environments.

IMPLICATIONS AND ISSUES FOR THE GOVERNMENT TO
CONSIDER

The practices employed by farmer-managed irrigation systems in Nepal
suggest a number of ways that might improve organization and efficiency in
government-managed irrigation systems. The underlying principies that bind
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lhe beneficiarles of farmer-managed systems together can be adapted and
applied lo govemment management. The examples of the 21 systems studied
and lhe fact lhat two-lhirds of al! lhe irrigation systems in Nepal are farmer
managed clearly indicate lhat lhe farmers have lhe capacity to shoulder lhe
responsibility for operation and maintenance of lheir systems. However, it is
important to realize lhat lhe beneficiaries must perceive lhe water resource as
community property in order to get lhem to work logelher for lhe benefitofal!.
In agency-managed systems, water is perceived as a govemment-owned
resource, and people do not take responsibility for utilizing it in lhe best imerest
of lhe community.

In farmer-managed systems ,lhe beneficiarles participate in lhe decision
making process of all irrigation-related activities. This makes it possible lo
enforce lhe decisions and obtain lhe compliance of the community. Water
distribution and resource mobilization in FMIS are based on water allocation
entitlement, lhereby reducing inequities. Furthermore, because lhe beneficiarles
are.involved in determining water al!ocation lhey have a clear idea of lheir
obligations and responsibilities for implementing the system agreed upon. In
agency-managed systems, lhe main task is water distribution by lhe govemmen!.
The beneficiarles do not necessarlly feel lhat lhey have any obligations or
responsibilities to lhe system.

By understanding how and why FMIS function, lhe govemmentcanprepare
a pian to share irrigation responsibilities as appropriate in lhe presently
govemment-managed systems. Appropriate organization for irrigation needs
lo beperceivedby lhegovemmentas a form ofinfrastructure lo be encouraged.
There are so many different pattems oforganization in irrigation communities
!hat it would not be wise for lhe govemment to decree lhat all irrigation
organizations conform lo one modeI. An attempt must be fiade lo incorporate
lhe participation of farmers in lhe formation and operation of water users'
committees. The structure for organization must be flexible enough lo
accommodate lhe changing physical, social, and economic environment.

Govemment agencies usuaJIy consider physical improvement of a system
as most importan!. However, in order for an irrigation system lo function,
"nonstructural" improvemems must be implemented along wilh structural
improvements. Nonstructural improvements include training and employing
lhe farmers in irrigation management, encouraging government irrigation
employees lo use lhe farmers as a resource, andgiving irrigation organizations
a legal status. Farmer-managed systems have proven lhat even weak physical
struetures can be compensated for by SlIOng and di.",;plincd inigation organizations.
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agheriya

baidar

chaukidar

dhalpa

dhara

double

gahak

ghol

jhara

jharulra

jimmuwal

katkandar

khatbunda

AppendixI

Glossary of Nepali Terms

one who leads the maintenance work al the intake

account keeper/record keeper

watehman, messenger

ditehtender, gatekeeper

proportioning weir

two times

proportioning weir

lowland

labor mobilizalion

laborers

land revenue colleclor at the village level

representative of the villagers in the committee

proportioning weir
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lathi a stick three-feet long used for measuring the size of the
outlet in the main canal

maato muri land measurement: 80 maato muri = Iha

mahajhara emergency mobilization of labor

mamulate ordinary mobilization of labor

mauja village

maujane
khetara labor mobilization requiring 20 laborers per village

meth
muktiyar chief supervisor for canal maintenanace work

mukhiya village chief

muri measuring units for cereals: 60 kg = l muri

nath a stick seven-and-a-half-feet long used tu measure the area
assigned to specific villages for canal maintenance work

paanihari caretaker of irrigation water at field channellevel

paani
pradhan person in charge of irrigation water management

panchayat political unit

pradhan
pancha chief of the village panchayat

pucheriya assistant of agheriya (who leads the maintenance work in
intake)
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saacho

sire jhara

tar

tarai

thari

79

proportioning weir

labor mobilization on the ca11 of whistle requiring a11 men
aboye 14 years of age within the command area 10 repon for
emergency mainlenance work

river lerrace

flallands in the southem pan of Nepal

person in charge of the irrigation work for a specific day
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Appendix lIT

Profiles of Irigation Systems

1. Rajkulo. Argeli

Age of tbe system

Location
District
Panchayat

Type of tbe system

Name'of tbe source

Command area

Number ofbeneficiaries

Number of comminee members

Chairman (elected/hereditary)

Time for assembly meeting

Otber meetings

Water allocation principie

About 400 years

Palpa
Argeli Panchayat

HiIl irrigation system

Kurung Khola

48 ha

155

lO

Hereditary

May

Emergency meeting at any time.

To tbe proportion of land

83



84

Water distribution metbo<!

Resource mobilization

Maintenance system

Operation

Tiers of organization

Agriculture
Crops
Intensity

Records of irrigation
activities

2.Thulo kulo, Chherlung

Age of tbe system

Location - District
Panchayat

1ype of tbe system

Name of tbe source

Command area

Number of beneficiarles

Number of committee members

PAITERNS OF /RR/GATION ORGANIZAT/ON /N NEPIoL

Through tbe proportioning wooden
weirs (saacho)
Labor contribution to tbe proportion
of landholding
Cash collection as fine.
Head-reach farmer provides bullock
and plough to desilt tbe canal.
By tbe irrigators tbemselves

By tbe irrigators tbemselves

l

Rice, wheat and maize
300 percent

Constitution/Meeting minutes!
Accounts of resource mobilizalÍon

50 years

Palpa
BoughGumha

Hill irrigation system

Barangdi Khola

40 ha

108

11
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Chainnan (elected/hereditary)

Time for annual meeting

Otber meetings

Water allocation principie

Water distribution metbod

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture
Crops
lntensity

3.Tallo kulo, Chherlung

Age of tbe system

Location· District
Panchayat

Type of tbe system

Name of tbe source

Command area

85

Hereditary

March/May

At any time when required

On tbe basis of share base<! on
investment or on tbe basis of water
transaction

Through proportioning wooden weir
called "saacho"

On tbe basis of water share

By tbe irrigators

1

Rice, wheat and maize
300 percent

50 years

Palpa
BougaGumha

Hill irrigation system

Barangdi

46 ha
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Number of beneficiarles

Number of committee members

Chairman (elected/hereditary)

Time for annual meeting

Otber meetings

Water allocation principie

Water distribution metbod

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

4. Upallo kulo. Damka

Age of tbe system

Location - District

Type of tbe system

Name of tbe source

PA7TERNS OF IRRIGATION ORGANfLlT/ON IN NEPIoL

134

8

Hereditary

May/June

When required

Water share on tbe basis of
invesunent and prior appropriation
basis.
Through tbe proportioning waoden
weir called "saacho"

On tbe basis of water share

By tbe irrigators

1

Rice. wheat and maize
300 percent

50 years

Gulmi

Hill irrigation system

Hungdi
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Command area

Number ofbeneficiarles

Number of committee members

Chairman (elected/hereditary)

Time for annuaI meeting

Water aI1ocation principIe

Water disttibution method

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

5. Sola Kulo, Damka

Age of the system

Location· Disttict

Type of system

Name of the source

87

4000

113

I

Hereditary

May/June

Continuous flow

Continuous flow. During scarcity.
through proportioning wooden weir

Cash mobiliz¡¡tion on the basis of size
of landholding

Through contract

I

Rice, wheat, early rice or maize
300 percent

50 years

Gulmi

Hill irrigation system

Hungdi



88

Command area

Number of beneficiarles

Number of committee members

Chairman (elected/hereditary)

Time for annua! meeting

Water allocation principie

Water distribution metbod

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

6.Satrasaya Phant

Age of tbe system

Location - District
Panchayat

Type of system

Name of tbe source

PAITERNS OF IRRIGAT/OH ORGANlZATION IN NEPAL

25 ha

95

1

Hereditary

May/June

Continuous t10w

Continuous t1ow. During scarcity,
through saacho (propotioning weir).

Cash mobilization on tbe basis of
yield

Through contraet

1

Rice, wheal, early rice or maize
300 percent

Over 100 years

Tanahu
Abu

HiII irrigation system

Adhi Spring
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Command area

Number oCbeneficiaries

Number oC commillee members

Chairman (elected/hereditary)

Time Cor annual meeting

Water aUocation principie

Water distribution metbo<!

Resource mobilization basis

Maintenance system

Tiers oC organization

Agriculture:
Crops
Intensity

7. Baraha ku/o ofYampa

Age oC tbe system

Location· District
Panchayat

Type oC tbe system

Name oC tbe source

89

40 ha

45

10

Elected

May/June

Rotation

Rotation Crom head 10 tail

•
Cash mobilization on tbe basis oC tbe
landholding

Through contract

I

Rice, wheat and maize
272 percent

Over 100 years

Tanahu
Bandipur

Hill irrigation system

Adhi Spring



90 FA1TERNS OF lRR1GAT10N ORGANlZAT10N lN NEPAL

Command area 15 ha

Number of beneficiarles 40

Number of committee members 3

Chairman (electedlhereditary) Elected

Time for annual meeting May

Water allocation principie By rotation lO tbe outlets

Water distribution metbod Rotation system
•

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

8. Sange Patiyani

Age of tbe system

Location· District
Panchayat

Type of system

Name of lhe source

Command area

Labor contribution from each outlet

By tbe irrigalOrs

1

Rice. wheat or peas and maize
275 percent

12 years

Tanahu
Demauli

Hill irrigation system

SangeRiver

208 ha
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Number ofbeneficiarles

Number of committee members

Chairman (electedlhereditary)

Time for annual meeting

Water allocation principIe

Water distribution metbod

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

9.Phalibas system

Age of tbe system

Location - District

Type of system

Name of tbe source

91

22

Elected

May/lune

Rotation

Rotation

Cash contribution

By tbe government appointed
contraclDrs

1

Rice, wheat and maize
200percent

30 years

Parbat

Hill irrigation system

Khalte Khola, Lamaya Khola, Bundi
Khola, Dhunwa Khola. The rust two
are perennial. Other streams are used
at dlt'ferent seasons.
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Command area 134 ha

Number ofbeneficiaries 366

Number of committee members 12

Chairman (elected/hereditary) Elecled

Time for annual meeting May/June

Other meetings Al any time when required.

Water allocation principie Share on the basis of investmenl al
the time of consttuction.

Water distribution method By time rotation on the basis of share

Resource mobilization basis Labor/cash.
Labor on household basis. Cash on
class of Iand area

Maintenance syslem By the irrigators.

Tiers of organization 2

Agricullure:
Crops
Inlensily

10. Charhajar System

Age of the system

Location - District
Panchayal

- Central committee
- Village committee

Rice. wheal and maize
250 percenl

Over 100 years

Tanahu
Damauli



APPENDlX III

Type of system

Name of tbe source

Command area

Number of beneficiarles

Number of committee members

Chairman (elected/hereditary)

Time for annual meeting

Water allocation principie

Water distribution metbod

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

11. Bhanu Baraha kulo

Age of lhe system

Location· District
Panchayat

93

River valley system

Sange

200 ha

215

2

Elected

May

Continuous flow

Continuous flow

Labor contribution to tbe proportion
of landholding

By tbe irrigators

1

Rice, wheat, early rice
120 percent

200 years

Tanahu
Bhanu
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Type of system

Name of the source

Command area

Number ofbeneficiaries

Number of committee members

Chainnan (elected/hereditary)

Time for annual meeting

Water allocation principie

Water distribution method

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

12.Charsaya Phant Syslem

Age of the system

Location - District

PA1TERNS OF IRRIGATION ORGANIZATION IN NEPAL

River valley irrigation system

ChudiRiver

12Dha

92

7

Elected

May

Continuous flow

Continuous flow

Labor contribution 10 the proportion
of landholding

By the irrigators

1

Rice, wheat, early rice
187 percent

100 years

Tanahu
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Type of system River valley system

Name of tbe source Chudi River

Command area 50ba

Number of beneficiarles 65

Number of commiuee members 5

Chairman (electedlhereditary) E1ected

Time for annual meeting May/June

Water allocation principie Continuous flow

Water distribution metbod Continuous flow

Resource mobili~tion basis Labor contribution

Maintenance system By tbe irrigators

Tiers of organization 1

Agriculture:
Crops Rice, wheat, early rice
Intensity 250percent

13.Phewa

Age of tbe system 7 years

Location - District Kaski
Panchayat Pokhara Towa

Type of system River valley irrigation system
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Name of the source

Command area

Number of beneficiaries

Number of commillee members

Chairman (elected/hereditary)

Time for annua! meeting

Water allocation principie

Water distribution method

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

14.Badkapalh Syslem

Age of lhe syslem

Location - Districl
Panchayal

Type of syslem

PATl'ERNS OF IRRIGATION ORGANlZATION IN NEPAL

PhewaLake

255 ha

300

11

Members&enommatedbythe
Districl Agriculture Office.

No

Continuous flow

By rotation among the f&mers

Government granl

Governmenl appointed contractors

NOldefined

Rice and partly wheal
150 percenl

Over 100 y=s

Dang
Goberdiaha

River va!ley irrigation system
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Name of lhe source

Command area

Number ofbeneficiaries

Number of committee members

Chairman (elected/hereditary)

Time for annual meeting

Water allocation principie

Water distribution melhod

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

15Rani kula

Age of lhe system

Location - District
Panchayat

Type of system

97

Rapti

800 ha

800

15

Hereditary

January/February

By lhe size of stick 10 outlets

By rotation in lhe villages or
continuous flow

Labor mobilization from lhe village
according to lhe quantity of water

By lhe farmers

3

Rice, black lentil and wheat
165 percent

200 years

Dhamabati
pyulhan

River valley irrigation system
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Name of tbe source

Command area

Number of beneficiarles

Number of committee members

Chairman (elected/hereditary)

Time for annual meeting

Water allocation principie

Water distribution metbod

Resource mobilization basis

Maintenance systern

Tiers of organization

Agriculture:
Crops
Intensity

16.Gorkhe /culo

Age of tbe system

Location· District
Panchayat

Type of system

Name of tbe source

PATrERNS OF IRRIGATION ORGANlZATlON IN NEPAL

Dhannabati

75 ha

75

5

Hereditary

January/February

Continuous flow

Continuous flow

Labor mobilization

By tbe fanners

I

Rice and wheat
195 percent

200 years

Pyutban
Bijwar

River valley irrigation system

Dhannabati
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Command area

Number of beneficiarles

Number of committee members

Chairman (elected/hereditary)

Time for annual meeting

Water allocation principIe

Water distribution method

Resource mobilization basis

~tenancesystem

Tiers of organization

Agriculture:
Crops
Intensity

17.Kwadi !<ulo

Age of the system

Location· District
Panchayat

Type of system

Name of the source

180 ha

180

11

Hereditary

January/February

Continuous f10w

Continuous f10w

Labor mobilization on the basis of
landholding

By the irrigators

1

Rice and wheat
195 percent

200 years

Pyuthan
Bijayanager

River valley irrigation system

Dharmabati

99
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Command area

Number of beneficiarles

Number of committee members

Chairman (electedlhereditary)

Time for annua! meeting

Water allocation principie

Water distribution melhod

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

18. Chhattis Mauja

Age of lhe system

Location - District
Panchayat

Type of system

Name of lhe source

PIlTrERNS OF lRR1GIlTlON ORGIlNlZIlT10N lN NEPAL

55 ha

55

9

Hereditary

January/February

Continuous flow

Continuous flow

Labor mobilization on lhe basis of
landholding

By lhe irrigators

1

Rice and wheat
195 percent

150 years

Rupendehi
5 Panchayats

Tarai irrigation system

Tinan River
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Command area

Number ofbeneficiaries

Number of committee members

Chairman (electedlhereditary)

Time for annual meeting

Water allocation principie

Water distribution metbod

Resource mobilization basis

~aintenancesystem

Tiers of organization

Agriculture:
Crops
Intensity

19.Pithuwa Irrigation System

Age of tbe system

Location - District
Panchayat

Type of system

101

3000 ha

4000

Central committee 16
Regional committee 9
Village committee 2-5

Elected

~y

Proportion 10 tbe land

Through tbe independent outlets 10
each village

On tbe basis of village

Through labor contribution by tbe
beneficiarles

4

Rice. wheat and maize
200 percent

12 years

Chitawan
Pitbuwa

Tarai irrigation system
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Name of tbe source

Command area

Number of beneficiarles

Number of committee members

Chairman (electedlhereditary)

Time for annual meeting

Water a1Iocation principIe

Water distribution metbod

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

20. Pancha Kanya System

Age of tbe system

Location· District
Panchayat

Type of system

PATI'ERNS OF IRRIGATION ORGANIZATION IN NEPAL

KayerRiver

900 ha

Over 1()()()

Central commiltee 18
Branch commillee 3·5

Elected

May

Branch ouúet continuous on tbe basis
of land

Rotation system

Labor contribution

By tbe farmers or contrael

2

Rice, mustard, maize
235 percent

8 years

Chitawan
Ratna Nager

Tarai itrigation sy'stem
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Name of!he source

Commandaea

Number ofbeneficiaries

Number of committee members

Chairman (elected/hereditary)

Time for annual meeting

Water aIlocation principIe

Water distribution me!hod

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

21.Lothar lrrigation System

Age of !he system

Location - District
Panchayat

Type of system

Pancha Kanya Spring

600

Over 500

Central committee 11
Branch committee 5

Elected

May

Only !he highlands will get water
(tar)

Rotation system

O&M fund from !he government

By !he Departrnent of Irrigation

2

Rice and mustaro
179 percent

15 years

Chitawan
PipIe

Tarai irrigation sstem

103
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Name of tbe source

Command area

Number ofbeneficiaries

Number of committee members

Chainnan (elected/hereditary)

Time for annua! meeting

Water allocation principie

Water distribution metbod

Resource mobilization basis

Maintenance system

Tiers of organization

Agriculture:
Crops
Intensity

PATTERNS OF IRR1GÁTION ORGANIZAr/OH TN NEPAL

Rapti

SOOha

300

s

Elected

May-June

Continuous f10w for rice; area lintit
for early rice

Continuous f10w

Laborcontribution

By tbe irrigalOrs

I

Rice, mustard, early rice and maize
200percent



A
P

P
E

N
D

/X
Jll

~~~.g.~.!>§1;" .,." .Ji!'- -.;
~

~
~
-

~

.,;
-

"
,...

~.
~

...

105

,"---,.....
,'



106 PATfERNS OF /RR/GAT/ON ORGANlZATlON IN NEPAL

Figure 6. Tnulo Kulo and Tallo Kulo, Chherlung land use and irrigarion
sysrems.
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Figure 70 Upallo Kulo, Damka and Sota Kulo i"igatwn systemso
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Figure 8. Sa/rasaya Phant irrigation system.
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Figure 9. Baraha Kulo ofYampa Phant irrigation system.
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Figure 10. Sange Patiyani irrigation system.
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Figure 11. Phalibas Tallo Kulo irrigation systems: Devisthan Village.
Parabat District, West Nepal.
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112 PAlTERNS OF IRRIGATION ORGANIZATION IN NEPAL

Figure 12. Charhajar irriga/ion sys/em.
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Figure 13. Bhanu Baraha Kulo irrigarion sysrem.
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Figure 14. Charsaya Phan/ irriga/ion sys/em.
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118 FÁTrERNS OF IRRIGiJlON ORGIo.NIZATlON IN NEPIoL

Figure 18. Chhallis Mauja irrigation system: main and branch cana/s.

"o'

HOl lO Seole

!•

~
, luo: .......:.t.~ !I. M.M T«.t 50. KU_.

Z tAlT UUIUoOl.OlOAlI 14, U"~ IIIQHCD,f, ltOl'IO"".t01'
1 wDTU,LlK_ I~ ''''''IITI.IlGAR II.L...lINlIUIO_

•. DAD'" lULO ". , ...",,'UI\I••II_ IZ. "''''''IIA.

,. 11 0 11. • __ 1lO1ClDl .~. I NO.I'Ul8ITOU:

• UST' II_-' ". Dl!:VNoUUlI'AH_ IH. Il... HU.....,

7. IIIAN'&llllll 11. SAl'GHAIlt IlOlf:IOA »UIIGilOU'WA

l. '.lIIGüIAIOAII-1 tOo rfolO,lIIAI.IJ,I. ,.. "''''TllII.I,.O-
• t"tt.lIU.U~'UlO ti. '1I0,lIlolUJ,l, ~AIIlUtt.l1'l1

l.AIIl'C_" _10011 21. ,ltllUGoUI 17. lIOlITll,lfOT_...1I

••," llAJ)tTUL-111'VfI n. 'IIADI"Olr~ ,..IUClH.....-:

lIMGo\L.....,.. _"UIlI'UIIJH. T\NIoIt-.J 1tOH000I0 "111.'''''_ +
10. UIltlt<_II-! n.lIADJWII TUnUII'lA

n UT.......lNIl4llN_.t rl.OlIN'.l_._ 40.UIIII'1'I411
11. U.n SHA/IIU.It...-JI-1 u lIIl11U.\IU +I'lTIIAIIl Al. 1.__"

IN. ... flQ. MAI.llIl 42. IEHIII

U.IOOIITMJTaT'_ 45. IWlMI'M-U_'
••. KII'tA+lIA"'_

-~,

TOT aun.n' ..
TOT IUoUJU ...

KUlTlClri

.....
Tukluklyo



APPENDlX Jll

Figure 19. Pithuwa irrigation syslem.
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120 PA1TERNS OF TRR/GIJ/ON ORGANIZAT/ON IN NEPAL

Figure 20. Pancha Kanya Irrigation system.
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