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FOREWORD

Usually, there is some romanticism attached to all indigenous norms and practices. In this
sense, Kachcha Warabandi is often seen as a more appropriate water allocation practice than
the formal rules introduced after the large canal irrigation systems were built. Some tend to
even arguc that Kachcha Warabandi should be revived on a larger scale in the context of
Pakistan, alluding that it would make organized users groups essential and therefore more
viable. However, the historical development of canal irrigation management suggests that
the shift to formal Pukka Warabandi system was necessitated by an increasing incidence of
water related disputes when informal water aflocation methods continued to be practiced in
newly established large systems.

In one of our earlier papers (Bandaragoda and Rehman, 1995), we mentioned that Kachcha
Warabandi arrangement could have fitted well with the socio-political environment existing
before the advent of large systems, at a time when the use of a few big landlords was found
to be very convenient in settling occasional local disputes. As the big landlords "managed
to arrange some sort of consensus", ficld level water distribution posed no difficulty, but the
flexibility could have been used at the expense of the weaker sections of the community
(Malhotra, 1982:1). Even in a more recent assessment of warabandi in Pakistan, Kachcha
Warabandi is seen as a type that "suits the irrigation needs of large farmers” (Qureshi et al

1994). With increased political awareness and social development, the role of the big
landlords was increasingly challenged, and the disputes started to undermine their authority.
Increased frequency of disputes among farmers led to greater agency involvement, in an
attempt to improve equity by formalizing water allocation methods into the "Pakka
Warabandi.” '

In this paper, empirical evidence to this process is presented, with the additional hypothesis
that the technical requirements arising from large canal systems can also encourage the
formalization of water allocation rules. Interestingly, the tradition of Kachcha Warabandi
was continued at this watercourse until it was challenged by a new generation.

D. J. Bandaragoda
Senior Management Specialist



ABSTRACT

Theonsts have identified various factors that promote or prohibit collective action at the local
level. Various schools of thought attempt explaining collective action from various
perspectives. This study addresses the basic question of why the state regulated pakka
warabandi replaced irrigation water resources management at the local level. A case study
approach has been followed. Farmers had already becn practicing very effective water
distribution at the tertiary irrigation {cvel under a kachcha warabandi arrangement. This
organization dissolved, and farmers adopted a pakka warabandi system. The community, and
their organization, depicted in this study met almost all the standards laid down by earlier
research. Results indicate that some users were acutely affected by unreliable water supplies,
which the organization had no solution for. Cause for conflict among members pertained to
sustaining the organization as a sacred symbol of tradition, as well as dealing with the
unreliability as an exogenous variable. Dissatisfied members vetoed these, and invited state-
regulated warabandi, which does not ensure reliability as such, but specifies the time and
duration of irrigation turns for each user. Therefore, this study argues that technical factors
form the root cause that triggers off social complications. These social complications
challenge the potential of the organization and its aptness to mitigate the technical issue. If
the organization cannot meet the challenge, the collective action is discarded. Thus, the
f)rescnce, or absence, of collective action hinges upon the technical appropriateness of the
organization and its ability to cope with the social constraints.



1. INTRODUCTION

Collective action for natural resource management, especially at the local level, remained in
extensive focus during the second half of the twenticth century. Many researchers have
studied, from several perspectives, the management of water resources for irrigation, While
all such research on collective action emphasizes the importance of social organization
around the resource to be managed, the conditions that promote, or prohibit, collective action
for water resources management for irrigated agriculture remain debated.

The management of surface irrigation in parts of India and Pakistan provides an opportunity
to study both, the emergence and the collapse of collective action; a recent phenomenon
initiated in the late nincteenth century with the construction of large canal irrigation systems.
People were settled in canal command areas, and management functions were partly
entrusted to the farmers at the tertiary level of the irrigation system. The Irrigation
Departments were responsible for allocating water up to the secondary canal outlet, leaving
farmers to manage the distribution themselves.

Thus, water distribution at the tertiary canal level of the irrigation system of Pakistan was
primarily the responsibility of the farmers benefiting from these watercourses. Resultantly,
irrigation communities experienced social organization processes and established their own
water distribution arrangements among their members. Water distribution took place through
an irrigation roster, or warabandi, which is primarily determined by the amount of irrigable
land owned by each member. The farmer-managed warabandi was called kachcha (flexible,
informal) warabandi. Later, the government intervened when the day-to-day application of
water distribution resulted in dispute, or when farmers requested additional water for
increased cropping intensitics, particularly to nurturé their fruit orchards in arable land.

Reason for state intervention increased when farmers were exposed (o new opportunities to
acquirc more water. Special allowances for orchards and other non-traditional needs were
often misused. Sometimes, when a special allowance had been sanctioned, farmers exceeded
the limitation several times over in order to get more water. At other times, farmers obtained
special allowances without actually owning an orchard. This flexibility was often the result
of an alliance between lower cadre staff of the [rrigation Department and more influential
farmers. Invanably, such instances were unacceptable for the other, less privileged, water
uscrs. Disgruntled farmers either approached higher officials for some redress, or sought
mitigation of these disputes through the judicial system. Successful settlemgnt of disputes
through this process encouraged more farmers to lodge complaints with the authorities.

Apart from these allocation-related disputes, farmer-managed water distribution at the
watcrcourse level also tended to generate conflicts among farmers, which sometimes
culminated in violence. The main origins of these disputes were two inter-related social
factors. The first was the existence of 2 number of heterogeneous groups in terms of caste,
baradari, or kinship, political affiliation, etc. along the same watercourse command. The
coalition, and conflict of interest, of various sub-groups in the community easily fostered



inequity and free riding in water distribution. The second was the kachcha, or flexible,
warabandi practice, which became prone to manipulation by the more influential water
users.

Confronted with growing problems of inequity in water distribution caused by kachcha
warabandi, some aggrieved water users expressed their preference for a fixed irrigation
roster. Leading petitioners in such cases were mostly from the tail or middle reaches of the
watercourses {Mirza, 1975), who were more affected by the upstream disturbances. Other
affected water uscrs usually agreed to sign the petition to formalize the urrigation roster.

In the Punjab province of Pakistan, the Irrigation Department’s interventions in water
distribution, by fixing formal water schedules (pakkaf warabandi), started somewhere during
the 1960s. By now, most of the watercourses in the area have switched over to pakka
warabandi, and have discarded the flexible form of kachcha warabandi. This large-scale
switch over, from local management to government control, provides an opportunity to study
the conditions associated with organizational decay at this level. This widespread
phenomenon of switching over from the kachcha to pakka warabandi reflects the limited
formation of social capital among the farming communities in Pakistan. Thus, a study of this
changed proccss can provide important information regarding the social, cultural and
technical factors that influence the re-organization of water resources management.

The major objective of this paper is to trace the process of the switch over from kachicha to
pakka warabandi, and to highlight the underlying factors that have contributed to the related
re-organization of the irrigation management. This is undertaken by exploring the system of
water distribution along one of the watercourses where farmers had formerly managed
irrigation water distribution by applying their own rules, which was later dissolved in order
to move towards state regulated pakka warabandi. Organizational rules are analyzed to test
their validity for equitable water distribution. The causes of farmers” dissatisfactions, and
dissolution of the organization, are isolated. Finally, the underlying factors that led to the
organizational decay arc discussed.

Application of warabandi was studied in a research program on social organization for water
resources management, that was initiated by the International Irrigation Management
Institute (FMI) in 1994 at the Hakra 6-R Distributary of the Eastern Sadiqia Canal command
in the Punjab Province. The farmers of one of the sample watercourses (No. 101/R) along
this distributary were effecting the distribution of irrigation water through their self-managed
warabandi. The farmers had devised their own water distribution rules by practicing kachcha
warabandi. Transparent distribution, whereby a permanent demarcation of the water levels
at the diversion point (imogha) with fixed nails installed at the structure, determined different
watcr allocation patterns for the watercourse.

1 1t can be argued that the use of the words pakki and kachchi instead of "pakka" and “kachcha” is more appropriate
grammatically. Being adjcetives, these have to be used keeping in view the original word that is qualificd by these terms,
Since warabands in Urdu, Hindi and Punjabi is a feminine word, usc of a feminine form of adjectives is grammatically
more appropriate. However, the literature on warabandi generally uscs “pakka” and “kachcha™



The users believed that when compared to kachcha warabandi, the official pakka warabandi
did not offer proper equitable water distribution procedures, especially during sudden canal
closures and periods of low flow. The community of water users along this watercourse had
entrusted distribution of irrigation water responsibilities to one of the watercourse
shareholders. The community had also authorized him to impose sanctions on free riders and
violators of local water allocation rules.

While the water distribution system at this particular watercourse was radically different, and
informally managed by the farmers, the majority of watercourses in this canal command
were already practicing pakka warabandi, sanctioned by the Irrigation Department. Some
flexibility in this arrangement was provided in terms of exchanging water turns. Table 1
details the distribution along the watercourses.

Table 1. Details of Pakka and Kachcha Warabandi along Different Watercourses in
Hakra Branch Canal.
Level of the System Total Number of | Watercourses Watercourses
Watercourses with Pakka with Kachcha
: Warabandi Warabandi
Hakra Branch Canal 1485 1277 208
Hakra 6-R Distributary 276 246 30

Source: Irrigation Department, Hakra Division, Bahawalnagar.

According to Irrigation Department records, farmers on more than 86 percent and 89 percent
of the watercourses on the Hakra Branch Canal and the Hakra 6-R Distributary, respectively,
have already opted for a state-regulated pakka warabandi. Due to various reasons, water
users at most of the remaining outlets are, in practice, observing a kachcha warabandi.




2. THE THEORETICAL BASIS

A considerable amount of literature on collective action is available, mostly in the disciplines
of economics, sociology and political science. Each of these disciplines, however, tends to
explain collective action in isolation of the other disciplines. Economists (for example,
Prathasarathy, 1998) would try to explain collective action through the game theory, and
other theories of public goods. Sociologists (for example, Merry, 1982), on the other hand,
would expose collective action to social psychology, cultural and traditional values, and
social capital formation. Political scientists would always refer to the theories of Prisoners’
Dilemma (Axelrod, 1981; Wagner, 1983; and Wade, 1987), Tragedy of Commons (Hardin,
1968; Dawes, 1975; Kimber, 1983 and Wade, 1987), Olson’s Logic of Collective Action,
and Assurance Problem (Oslon, 1971, and Wade, 1987).

Apart from these disciplines, management professionals would try to interpret successfu}
management in the framework of appropriateness of the organizational rules, sizes and
structures (Hunt, 1989; Wade, 1988). Canal managers, usually engineers by profession,
would refer to the suitability of physical designs to the users’ resource needs. All of these
disciplines provide useful insights towards analyzing the context of our problem, and to
arrive at conclusions. ‘

Many researchers have tried to isolate the factors generally associated with appropriate social
organization for irrigation management (Hunt, 1989; Wade, 1987, Merry, 1982). Wade
(1987) postulated that the likelihood of successful organization would depend on the
following:

a) smaller and more clearly defined physical boundaries of common pool resources;

b) higher cost of exclusion of technology for non-members;

¢) greater overlap between the location of the common pool resources and users’
residences; '

d) greater demands (up to a limit) and more vitality of the resource for survival;

e) users’ improved knowledge of sustainable yields;

f) smaller amount of users (up to a limit)

g) clearly-defined boundaries for membership;

h) comparatively less powerful free riders;

i) better arrangements to facilitate discussions for the users;

}) extent of promise kept by the users;

k) extent of applicability of rules;

1) easy detection of rule-breaking; and

m) state tolerance for the local management. -

Merry (1982) documents the following characteristics of irrigation communities, in Pakistan,
that cooperated to have their watercourses lined:



a) lower percentage of economically non-viable farmers;

b) less skewered land and power distribution;

c) larger percentage of influential farmers;

d) relative concentration of power at the middle and tail portions than at head
reaches:

e) relatively more progressive communities;

f) history of cooperation on community projects;

£) relatively small amount of shareholders; and

h) membership of most of the shareholders in a single baradari.

A more recent effort (Malik ct. al, 1996) shows that past history of cooperation among the
community, existence of effective leadership, credibility of punishment, less tenants and
effective conflict resolution were social factors that contributed to effective organization of
irrigation activities. Contrarily, small group sizes, total absence of conflicts and single
committees for religious affairs did not affect the effectiveness of organized behavior. In
addition, the presence of one dominating agricultural caste was found to lead to well-
organized common irrigation activities. Thus, the effect of intra-baradari set-ups and
rivalries (sharika) has been found to be less correlated with organized behavior.

Theoretically, organizational decay could be the result of the interplay of many technical,
agronomic, social, cultural and organizational factors. Some researchers who studied the
switchover process, from kachcha to pakka warabandi, have confirmed that the major
reasons behind farmers’ interest to switch to pakka warabandi were inequity and an
imbalance of power distribution within the community (Mirza, 1975). Another study,
(Merry, 1982) saw additional reasons as main social variables, i.c., free riding and values
encouraging conflict, such as izzat (honor, repute), that contributed to the lack of cooperation
among irrigation communitics in Pakistan.

The current study aims to analyze the process documentation related to the operation of
kachcha warabandi in order to understand how the social organization works. Information
pertaining to various socio-cultural aspects of the community, and its system of water
distribution, was collected through eight key informants from within the community along
Watercourse 101/R. A series of hydraulic measurements was undertaken to validate the water
distribution rules of the organization. In depth interviews with users facilitated collating their
perceptions about the effectiveness of warabandi operations, and were recorded before and
after the switchover,

2.1 DEFINITION OF WARABANDI

The term warabandi is derived from two local words wakr and bandi, meaning “turn” and
“fixed”, respectively (Bandaragoda and Rehman, 1995; and Bandaragoda, 1997). Thus,
warabandi \ranslates into fixation of irrigation turns for the landowners along a particular
watercourse. Essentially, warabandi is a rotational method to equitably distribute available
water in an irrigation system. Turns are fixed according to a pre-determined schedule
specifying the day, time and duration of supply to each irrigator, in proportion to the size of



his landholding in the outlet command (Singh 1981, and Malhotra 1982}. In consideration
of “fixing” water tumns, this definition seems to apply only to the officially sanctioned pakka
warabandi schedule, which is determined and “fixed” by the Irrigation Dcpartment.

a) Pakka Warabandi

A pakka warabandi generally follows a cycle of one week, or ten-and-a-half days.
Furthermore, the 12-hour pakka warabandi rotation is alternated cvery year, generally after
the annual canal closure in December-January, so that farmers who had been irrigating at
night during the previous year will irrigate during daytime hours during the next year. This
warabandi is sanctioned by respective Irrigation Department Executive Engineers, and also
serves as proof of water rights for shareholders along the watercourse (Bandaragoda and
Rehman 1995).

b) Kachcha Warabandi

Converse to pakka warabandi, farmers distribute the water entering their watercourse by
following an agreed irrigation roster without formal involvement of the governmental
agency. This type of warabandi is generally referred to as kachcha (ordinary, unregulated,
informal) warabandi (Bandaragoda and Rehman (1995). This type of warabandi provides
turns that are generally fixed and predetermined, but the day and timing of each turn is
flexible and depends on the availability of water in the watercourse.

¢) Differecuces between Kachcha and Pakka Warabandi

These two warabandi systems contrast sharply with each other in several respects.
Differences between kachcha and pakka warabandi systems range from the way the
irrigation roster is devised to the way it is used in conflict resolution. A brief account of
major conceptual differences is given below.

[rrigation Roster: In the casc of pakka warabandi, the roster is formulated by the Irrigation
Department’s Executive Engineer on the basis of field information collected by his staff in
consultation with the shareholders, such as area owned by each of the shareholders, location
of the farm on the watercourse, etc.. He uses established principles to fix khal bhrai (time
required to fill a unit length of an empty watercourse), nikal (flow time of water left in a
watercourse at the end of a turn, or upon completion of warabandi), and additional
allowances, like that required for orchards etc. (Nasir, 1993). Under the kachcha warabandi,
the shareholders prepare the roster themselves, sometimes in consuitation with a local water
allocation cxpert.

Cycle of Irrigation Turns: The cycle of irrigation turns is fixed in the case of pakka
warabandi. This may span over a period of one week, or ten-and-a-half days. For kachcha
warabandi, however, the cycle of the turn is fixed for supplies under normal conditions, but



it may not necessarily be similar to that of pakka warabandi, since it depends on the
variability of irrigation water supplied to the watercourse.

Continuity of the Turns during Canal Closures: The irrigation roster for pakka warabandi
is continuous, moving even if there is no canal water. In the case of kachcha warabandi, the
roster stops at the last farm receiving water at the time of supply disconnection, then starts
from the same farm when the supply starts again.

Flexibility in Water Turn Duration: The duration of the pakka warabandi is the same for
all flow levcls of the parcent distributary / minor channel, and conversely, is flexible in the
casc of kuchcha warabandi. A farmer irrigating at any flow less than that of the canal’s full
supply is granted additional time for his irrigation turn to compensate for the loss caused by
a decreased flow.

Equitable Distribution of Gains and Losses: Under pakka warabandi, gains and losses
may not be equitably shared due to flow variability at the distributary and outlet heads.
Kachcha warabandi accommodates adjustments in water tums, and thus, farmers can share
gains and losscs equitably. When the distributary is closed, the pakka warabandi rotation
schedule still continucs, but the kachcha warabandi stops. Thus, all the kachcha warabandi
shareholders suffer equally. In the case of pakka warabandi, however, only those who were
irigating at the time of the flow disturbance will lose a particular turn, or part thereof.

Dispute Resolution: Water-rclated disputes among shareholders along the same watercourse
are to be settled by canal officers, if reported to him. If irrigation offences (wara shikni) are
reported to department officials, inquiries would be conducted, and sanctions imposed.
Farmers spend interminable years commuting to and from irrigation courts, arbitrators and
judicial courts before disputes are resolved. In contrast, kaclhcha warabandi water users
resolve disputes by consensus among themselves and take punitive action against the
violators. This is swifter and more efficient than the formal legal arrangements under pakka
warabandi.

2.2 THEORETICAL PROCEDURE FOR PREPARATION AND MODIFICATION OF
WARABANDI?

In theory, the state has no power to interfere in the internal distribution of water along a
watercoursc. The Divisional Canal Officer (DCQ) may only consider a warabandi case upon
receipt of a written petition that bears a court fee stamp from one, or more, of the
shareholders, stating the nature and details of the water rights dispute.

Upon receipt of such a petition, the DCO must take up the case. His inquiry has to be
confined to the matter detailed in the petition, and preparation of the new, complete
warabandi can only be undertaken when the petition is worded in a manner that justifies
itself. In order to avoid unnccessary work, the petition has, therefore, to be carefully studied
before the case is laken up. If the petition is vaguc or unclear, it can be filed.

2 Nasir, 1993



The DCO is not responsible for conducting the entire inquiry himself. The preliminary
inquiry and preparation, or modification, of warabandi is to be carried out by the Zilladar
under the supervision of the Deputy Collector, or revenue officer. Cases of warabandi have
to be dealt with expeditiously. Irrigation and revenue survey staff have to liaise with each
other when investigating cases of this nature.

Before passing the new orders, the DCO must call a meeting with all interested persons, or
persons liable to be affected. This meeting should be announced at least 14 days beforehand
to allow sufficient time for the sharcholders to participate. The DCO has to hold an inquiry
in the meeting, and should explain the proposed warabandi to the shareholders, as well as
hear, and record, any objections raised thereto.

The DCO'’s decision should subsequently be issued in the form of an order under Section 68
of the Canal Act of 1873. This should be presented in the form of a judgement that states the
alteration desired as requested in the petition, and objections raised. In addition, it should
also state the petition’s points, and the objections that were accepted and over-ruled,
providing reasons in each case. A copy of the modified warabandi should accompany the
orders. The Zifladar should announce the orders to the shareholders personally, and hand a
copy lo Lumberdar’. Any other copies required by the shareholders should be supplied upon
payment of the usual copying fee. A civil court is the only authority that can set a DCO’s
orders aside. The DCO, however, can alter these himself for a successor, particularly when
a different dispute arises and a written petition to this effect is received, when a fresh inquiry
is to be instituted under Section 68 of the said act.

23 HISTORICAL BACKGROUND OF WARABANDI

At the advent of irrigated agriculture in this part of the world, big landlords owned most of
the irrigated land. Not too many shareholders, along most of the watercourses, existed then
{Malhotra, 1982). With few shareholders and water allocation decisions being taken by
dominant farmers, the traditional kachcha warabandi was practiced without interruption. The
kachcha warabandi was a very flexible method of water distribution below the outlet
structure. This warabandi ensured water for all the shareholders along the watercourse. When
the water flow was temporarily disrupted due to canal closure, or for any other reason of
water shortage, the irrigation cycle would start from the last irrigated farm upon restoration
of the flow. Kachcha warabandi, along some of the watercourses, underwent some
modifications in areas wherc irrigation communities had decided to fix the day and time of
irrigation turn for cach user, regardless of the presence of water in the watercourse. However,
it was possible for any two farmers to exchange immigation turns with each other through
mutual agrcement. As long as the group of relecvant sharcholders could manage the
distribution of canal water agreeably and collectively, the kacheha warabandi was functional.

3 Lumberdars were appointed in cach community from within the community by the British Government and have several
functions. Far irrigation department, they collect the revenuc and deposite it with the government treasury after deducting
their commission.



Resultantly, there was no need to invite the interference of government agencies
(Bandaragoda and Rehman, 1995).

In erstwhile years, disputes related to water distribution were settled locally, as big landlords
always managed to arrange some sort of consensus without bothering the state (Malhotra,
1982). Therefore, from the administrative point of view, the problem of water distribution
within the watercourse presented little or no difficulty to the state. This, however, does not
mean that the water distribution was fair, just and scientific (Malhotra, 1982).

Initially, people of similar kinship resided in nearby villages where irrigated agriculture was
being practiced in the Punjab province. Mostly, irrigated agriculture was only developed near
the head of the watercourse (Malhotra, 1982). After the extension of the irrigation systems
during subsequent years, especially afier being partitioned into Pakistani and Indian Punjab
provinces in the 1940's, the two provincial Punjab governments intervened so that farmers
could settle in areas with relatively more uncultivated lands. As a result, a flux of settlers and
migrants invaded the un-irrigated lands near the canal commands, and the wrigation systems
were expanded to watercourse levels to fulfill irrigation needs.

Due to intensified agriculture with the passage of time, the pressure on canal water resources
increased. Besides, landholdings were fragmented into small plots of varying sizes because
of the inheritance law* and land trading. As a result, the land distribution pattern has become
highly skewered, adversely affecting the productivity of agriculture in the country.

Also, the socio-cultural milieu of irrigated agriculture has changed. The involvement of
considerations like baradari (kinship group, brotherhood, bloodline), sharika (inter-baradari
rivalry) and izzat foster irrigation-related disputes among shareholders (Mirza and Merry,
1979). With growing irrigation disputes on wara shiknis (irrigation offences), and violations
of irrigation hagoog (water rights) by relatively influential shareholders, kachcha warabandi
water distribution posed serious administrative problems. The state had graduaily to
intervene by replacing the kachcha warabandi with pakka warabandi when requested by
affected shareholders. Thus, there had been a gradual shift from local level management to
state regulation.

4 The inheritance law in Pakistan contrasts sharply to that of many advanced countries and allows for continued
distribution of ancestral land into fragments, and does not impose any boundary on further distribution.
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3. DESCRIPTION OF FIELD DATA

i1 GENERAL FEATURES

The Hakra 6-R Distributary is one of the largest secondary canal irrigation systems in the
Punjab province. Off-taking from the Hakra Branch of the Eastern Sadigia (South) Canal,
which originates at Sulemanki Headworks, the Hakra 6-R Distributary is some 50 kilometers
long and has 113 outlets. Apart from these outlets on its main stream channel, it also has four
minor canals that supply water through 163 outlets,

The watercourse under discussion off-takes at RD 101+015 on the right side of the main
distributary channel. The outlet structure is an adjustable proportionate module (APM). The
watercourse is partly lined with a sanctioned culturable command area of approximately
109.5 hectares. The design discharge is 1.22 cubic feet per second (cusecs). At the time of
this study, official records reflected 22 shareholders. All the shareholders were members of
the same caste (Arain).

The pattern of land distribution was relatively less skew when compared with the average
watercourse commands in the arca. There was only one shareholder that owned less than two
hectares of land (1.5% of the total area). Another 15 sharcholders (around 68%) owned
between 2 and 5 hectares (roughly 58% of the total area). There were 6 large landowners
(27%) who owned in excess of 5 hectares, but less than 11 hectares (around 40 % of the total
arca). The biggest landholder along the watercourse owned slightly more than 10 ha.
Thercfore, the land distribution cannot be regarded as excessively skewed.

Upon further characterization of the community, indications that it had cooperated on several
collective issues, such as the construction and maintenance of the mosque, village road,
village electrification, and the school, were evident. Major water-related disputes in the
recent past were non-existent. Community members communicated comfortably among
themselves, often helping each other out of difficult situations. On most collective issues, the
community acts as a single brotherhood and has no familial disputes involving izzat and
sharika considerations.

2 KACHCHA WARABANDI ROSTER AT FULL SUPPLY OF WATER

At full supply of water in the distributary, the irrigation roster comprised a cycle that
operated for 146 hours and forty minutes, against, generally, 168 hours (7 days) at other
watercourses governed by pakka warabandi. The belief shareholders held was that a cycle
shorter than a full week suits the soil in the command area of the watercourse best, because
most of the soil is of a sandy nature. Lighter, but more frequent irrigation has had a positive
effect on crop production. Thus, in order to provide an early irrigation turn to all the
sharcholders as a preventive measure against crop wilting, the cycle has intentionally been
kept short. The kachcha warabandi list detailing the duration of water turns for various
shareholders at normal distributary flow conditions is presented in Annex 1. The list contains
the names of cultivators and their respective land holdings, their cultivation status and water
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time allocations. The total water allocation is determined on the basis of 28.8 minutes per
acre of the command area.

Irrigation officials originally framed this warabandi schedule about half a century ago. At
that time, the concept of pakka warabandi was non-existent, and a 12-hour irrigation
allocation, per 25 acres, was decided. Most land holdings were 25 acres each. Farmers did
not own watches then, and estimated the start and end of water tums by observing the
position of the sun during the day and that of the stars at night. Thus, this allocation was easy
to apply. Land division has rendered this arrangement impossible due to shorter irrigation
turns. Nowadays, as watches are common, farmers punctually reach diversion points at the
exact time their turns start. '

Farmers were found to be unaware of the start of their irrigation turn time at low flows, due
to the disturbance to the length of the tumn. They had to contact the warabandi member®,
selected by them to manage the roster for the shareholders. In the case of normal flow, most
people remembered their turn timings. Some relatively simple farmers, however, needed
confirmation because they assumed that they could be mistaken. Therefore, they frequently
confirmed their turn timings from neighboring farmers, or from the warabandi member. The
major reason for this lack of awareness was because of the length of the cycle being less than
a full week,

Under normal flow, each turn repeated itself about 21 hours earlier than the preceding one.
Besides, the distributary rotation system followed along the Hakra Branch Canal caused the
variability in the flow within the distributary channel due to upstream disturbances, which
usually also necessitates allowance for increased water turns.

3.3 CHARACTERISTICS OF THE OUTLET STRUCTURE

The outlet structure is an adjustable proportionate module. Discharge measurement
experiments revealed that the structure had been tampered with. Farmers were of the view
that the designed size of the outlet structure did not meet their irrigation requirements.
Therefore, some farmers consuited the Irrigation Department’s lower staff, and utilized their
knowledge to adjust the outlet structure. During each closure period the department would
repair the damaged outlet, but farmers would subsequently tamper with it again after the
canal closure ended.

Farmers had created a hole undemeath the metallic outlet structure by removing the brick
beneath its crest. Thus, the size of the opening had been increased, simultaneously increasing
the outlet’s discharge correspondingly. The exact dimensions of the hole could not be
measured due to its irregular shape and coarseness. An important point delineating from this
situation is that though the canal water cannot be regarded as abundant at this watercourse,

5 The English word member is commonly used for afl thase persons (s)elected to an honorable office by the community to
represent them for a specific job. A member of the local bodics, ushar zakat council etc. is all called a member.
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the farmers were still able to secure adequate water through their interface with the Irrigation
Department.

The actual width, or “b”, of the metallic structure was 0.25 feet and the height of the orifice

[Tl

opening, or “'y”, was 0.68 feet. The outlet is depicted in Figure 1.
Figure 1. Side View of Qutlet 101-R / 6-R.
; I
Nail A | Brick Construction
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Outlet tampering was discovered at the time of the study; there had been a “hole” beneath
the crest. Three nails had been fixed on the side brick wall. Each of these nails was fixed at
equal distances of one brick-height from each other. These physical characteristics of the
outlet had facilitated devising a water distribution system in which farmers used three nails
fixed near the metallic outlet structure to indicate the water level in the distributary,

Original Nail Fixation Points: Initially, the top nail (Nail A, Figure 1) had been located 1.51
feet below the upper edge of the brick structure, the middle nail 0.45 ft below the top nail,
and the bottom nail, 0.29 fi further down. The four pioneers of this scheme estimated these
distances by trial and error using the height of a brick as 2 measure. Farmers mentioned that
in erstwhile years, before metal outlet structures were installed and outlets used to be open
weirs, thc member used a “yard” to determine the water level in the distributary, which he
had imported from experiences in the “Toba Tek Singh” District. Thus, farmers were aware,
to some extent, about the gap between the critical points in the outlet structure and the
corresponding flow levels. Using this qualitative judgement, farmers assessed that if the nails
were placed at these points, and the agreed decision rules were applied properly, the same
area could be irrigated as though at full supply of the distributary. At any flow less than the
full supply level, extra time would be allocated to the sharcholder for each level indicated
by the nails, as discussed below.

Change in the Location of the Top Nail: The position of the top nail was shifted from 1.51
feet to 1.67 feet below the top edge of the brick wall in 1989. The logic behind this decision
- was related to the emergence of waterlogging in the head reach of the distributary.
Shareholders along the head reach started closing their outlets due to a lower demand for
water. The Irrigation Department, as a result, remodeled the channel and reduced the outlet
discharges in the head reach to avoid breaches in the distributary. As this departmental action
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resulted in a small reduction in the distributary discharge, the water quickly reached the top
nail, and farmers had to adjust the turns more frequently. Usually, additional time had to be
allocated to the irrigators. As a result, the warabandi member needed to adjust the water
turns after frequent examination of the water level in the distributary. This increased his
workload enormously. To reduce his workload, the top nail was moved further down to the
present locatioi.

34 ROLES OF THE THREE NAILS IN WATER DISTRIBUTION

The Top Nuil: 11 the water level in the distributary was above the top nail, all the
sharcholders were entitled to their normal irrigation turns, i.e., 28.8 minutes per acre. When
the water in the distributary touched the top nail, or when the water level was between the
top and middle nails, the irrigator was entitled to half the time more than the actual time (i.e.
150% of the farmer’s normal irrigation turn).

The Middle Nail: (Nail B, Figure 1.) When the water level in the distributary dropped to
reach the middle nail, or was between the middle and bottom nails, the irrigator was entitled
to avail twice his normal irrigation turn. Thus, an trrigator entitled to a 2-hour water turn
would instcad get a 4-hour tum during this period of low flow.

If the change in the {low took place at the end of a particular turn, the trrigator would be
compensated for his entire turn proportionately, even though he had already availed most of
his turn’s time at the normal flow of the distributary. The respective irrigator, however, had
to inform the warabandi member about this change in flow well in advance so that it could
be inspected. The member had then also to inform the next irrigator about this adjustment
in advance.

When the irrigator failed to report to the member in good time, he would not be entitled to
avail this compensation, as the next irrigator would already have reached the diversion point
(nakka) to start his or her water turn. If a particular irrigator neglected his responsibility to
inform the member, then the member would penalize the irrigator by disallowing an
additional duration of the tumn. The next irrigator would never be asked to go home and
return at a later time, unless he would willingly consent to the compensation,

As an alternate option, such an irrigator might avail an extra water turn at the same nail, or
wait for the anticipated further decline in the water level at the middle nail, so that he could
claim double his normal turn time. Generally, however, bigger farmers who were certain that
the flow would reach the middle nail during their actual timings, as their turns were longer,
opted for this opportunity. Small farmers, generally, opted not to wait for a further decline
in the water level.

Sometimes, those who opted for a concession at the middle nail suffered. They would wait
for the water level to drop further to the middle nail, but the water level would remain
constant at the top nail, or start rising. In such cases, they would not be entitled to any
concessions.
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The Bottom Nail: (Nail C, Figure 1.) When the water level drops to the bottom nail, the
duration of the turn became rather irrelevant. When the water level reached this nail, an
irrigator was entitled to continue his irrigation turn until such time that he would be able to
irrigate one-fourth of his entire holding. The logic forwarded by the farmers is that at normal,
or full, supply level of the distributary, one irrigation turn is sufficient to irrigate one-quarter
of the total land. For the purpose of the pre-soaking irrigation (called rauni in the local
language) or sugarcane ratoon crop ficld, an irrigator was supposed to irrigate one-sixth of
his total land because such ficlds absorb more water. At this nail, irrigators were not aliowed
to irrigate their ficlds by flooding; only basin irrigation was permissible. Due to this
condition, farmers had small bunded fields. The farmers first irrigated one sub-plot
equivalent to of one-fourth of an acre, then diverted the water into a second sub-plot, and so
on.

If, upon reaching the bottom nail the watercourse dried up during, or even at the end of the
turn, the whole un-irrigated sub-plot would be considered as if not irrigated from his
potential area of 25 percent. He was compensated for this sub-plot, and was entitled to
resume his turn when the water was released again, so that he could irrigate his remaining
sub-plot free of cost. This compensation was, however, not granted happily, but rather, due
to the constraint that water, when rcleased in the distributary, takes some time to become
stable. Al unsteady flow it is difficult to adjust the water turn schedule due to fluctuations
and a possible rise in the water level. While irrigating onc sub-plot the flow could become’
stable, and then the roster could start from the next shareholder again. The rules regarding
the distribution of irrigation water at this particular watercourse are summarized in Table 2.

Table 2. Location of Nails, and Farmers’ Decision Rules for Water Distribution at
Watercourse No. 101-R/6-R.
Nail Water Level Range Decision Rule

Above top nail

Full supply to above first nail

Allocation of normal irrigation
time, i.¢., 28.8 minutes per acre

Top First nail to above second nail | Allocation of 50 percent more
time per acre
Middle Second nail to above third nail | Allocation of double time, i.e.,
57.6 minutes per acre
Bottom Third nail and below Allocation of water continues

until the water user completes

irrigating 25% of his holding
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35 WATER AVAILABILITY AT THE OUTLET

The Hakra 6-R Distributary was monitored at the outlet structure for a period of one year
during 1994-95 in order to rccord flow levels during the two cropping seasons.

The rotation among different off-take channels (such as minors and the main channel) along
the distributary is planned to run at full flow for one week, at second priority during the next
week and at third priority during the third week. In the fourth week, it will once again run
at full supply. Excluding the 4 weeks’ closure during December-January, there should be 48
rotations. In principle, the distributary channel should flow at one supply level for 16 weeks.

Table 3 shows that instead of 48 different rotations for the year, there were 53, which
indicate more rotations due to operational manipulation. For 15 times out of 53, all three
nails remained under water during the Kharif and Rabi seasons, thus the number of water
turn adjustment interventions by the member was not needed during these times. Compared
to the Kharif season, the flow was more consistent during the Rabi season, as there were only
11, against 17, variations (October 15 to March 15). There are two reasons why the
distributary was not disturbed during the Rabi season. Firstly, the prevalence of waterlogging
in the head rcach of the distributary resulted in the farmers keeping most of the adjoining
watercourses closed, which caused high flow in the downstream of the distributary.
Secondly, the distributary remained closed during the month of January for the annual
closure,

The proportion of rotations during which the member had to adjust the farmers® water turns
to distribute water is quite high. The total number of rotations like these were 30, double than
those where the member’s role is relatively passive. Again, compared to the Rabi season,
variations during the K/arif season had been more. '

Table 3. Flow Situation at the Hakra 6-R Distributary during Kharif and Rabi, 1994-
95.
S.No. Water Level Kharif 1994 Rabi, 1994-95*
1 All three nails under water 12 3
2 Two nails under water 16 3
3 One nail under water ' 8 3
4 All three nails above water 6 2
5 Total 42 11
* Includes closure period at the start and end, where there are generally more fluctuations.

The above information revcals that when water was available in the distributary during one year,
almost threc-quarters of that period was highly variable. The organization had also to work in
consideration of its water distribution rules. While this reflects that the organization had to be
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involved in water distribution continuously, a high degree of unreliability in the water supply is
also reflected. An important implication of this situation is that the users had to be in touch with
the warabandi member to obtain information about the start and duration of their water turns.

3.6 THE SOCIAL ORGANIZATION

History of this Farmer-managed Water Distribution System

Origin of Water Distribution System: Four persons who had migrated to this watercourse
command from Toba Tek Singh District in 1947 pioneered the described practice of kachcha
warabandi water distribution at this watercourse. They arranged easy visual measurements
during the first instaliation of the outlet, a method they had learned from their elders in Toba
Tek Singh and Rahim Yar Khan Districts. The stated purpose of the method was to maintain
equity in water distribution,

Initially, the outlet head was unpaved, rendering it a mere pipe outlet. The member at the
time used a metallic rod or equivalent to one yard to measure the depth of the water from the
bottom (crest) of the pipe to adjust the shareholders® water turns. Since 1967, when the
Irrigation Department constructed the brick walls around the outlet structure, the three nails
were fixed at different levels in the wall to demarcate different flow levels replacing the
measuring rod.

Selection of the Warabandi Member: The first warabandi member worked at this post for
almost 25 ycars. He managed the practice honestly, to the satisfaction of the shareholders.
In 1972, old age took its toll, and he was unable to continue. Sharcholders asked him to
suggest a suitable replacement. He suggested another person who was also honest and wise.
His farmhouse was located suitably close to the center of the watercourse command, from
where he could easily inspect the head and the tail reaches of the watercourse. Besides, he
was also always available for the shareholders. People used to consult him to estimate
expenditures for marriages and other unrelated matters, because they trusted his wisdom,

The shareholders were by then already divided into two groups due to a familial clash that
involved izzat and sharika. One of the groups opposed the selection of the proposed member
because they suspected that he would discriminate in favor of the other group with water
distribution. Therefore, it was decided to select two members who would work together. The
new member would assist the old retiring member, who owned land in the head reach of the
watercourse, and the former, as mentioned earlier, was located somewhere in the middle of
the watercourse command. This arrangement continued for two years, by which time the
disputes had been resolved among the shareholders.

Once again a single unit, farmers agreed to appoint the proposed new member, who decided
to have his brother assist him. They now share the special irrigation turn allowance of one
hour, for jointly discharging responsibilities as members, between them equally.
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Responsibilities of the Warabandi Member: The role and responsibilities of the warabandi
member are:

a} to operate the warabandi, particularly at low flow, and also to inform every water
uscr whether his water tumn is scheduled for during the day or night;

b) to inspect-water users’ irrigation practices to monitor misuse, especially for when the
water level reaches the bottom nail, as each water user is supposed to conduct basin-
type irrigation when this happens;

c) to impose sanctions on those violating the rules (for instance, a few years ago an
nrigator cheated the member by mis-reporting that the distributary was running at the
top nail instead of at the full supply level. The member believed him and allotted him
extra water, which is prescribed at this nail. Later, others informed the member that
the distributary had not run at the top nail, but at full supply level. The member did
not penalize the cheating irrigator for mis-reporting, but waited for his next turn. The
same irrigator tried to do the same in his next turn, but this time he was caught red-
handed. The cheating irrigator apologized, assuring the member that he would
abstain {rom this dishonesty in the future. The member deducted the extra, cheated
water from his turn);

d) to allow a one-hour water turn to a person with an extensive demand for water, only
valid at the low flow (the next irrigator should be informed well in advance about the
arrangement), and

¢) to keep track of the distributary’s opening and closure, and to record the name of the
last irrigator at the time of distributary closure so as to avoid disturbances that could
affect the adjustment of the irrigation tumns.

Resolution of Disputes: There had been only one reported water-related dispute at the
watercourse. An irrigator opened his nakka and started availing his water turn without
informing the previous irrigating farmer, which was a total mis-understanding and not willful
violation of rules. He thought that his turn had started. In fact, the low flow had started but
the member had not informed him. The previous irrigator asked him to close his nakka, as
his turn was still effective. He refused, as no one had informed him about the low flow. The
case was referred to the member, who admitted that it was his mistake. The member
requested the person to closc his nakka and promised to compensate the water from his own
tum.

Benefits of Extra Water Received as Member: The member believes that the extra turn of
canal water given to him for his services does not have any impact on yield. The cropping
intensity has increased, as it enables him to cultivate an acre of additional land that would
be kept fallow otherwise.
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Farmers' Perceptions about the Suitability of Kachcha Warabandi: Out of the eight key
informants, only one regarded this pattern of water distribution as cumbersome and
complicated, while the remaining key informants regarded it as equitable and useful. There
arc twenty-two water users in total, of which only four had some negative opinions about the
system of water distribution.

In general, the older people expressed their satisfaction with this form of kachcha
warabandi, but some of the cducated younger ones had negative opiniens. To them,
uncertainty attached to their irrigation starting times has some economic costs as they have
to wait for the information from the member and forego some other important tasks they
could have performed during the time in which they needed to wait. Three of the four were
part-ime farmers and had other, more regular businesses, such as a shop or a job. Besides,
they did not consider being “respectful” necessary by having to consult the member merely
to know the time of their irrigation turns, and consider this as being “dishonored”.
Nevertheless, they could not disregard the decision of the majority, who was satisfied with
the kachcha warabandi arrangement. However, they favored pakka warabandi whereby
cvery irrigator would know the time and day, and the duration of the irrigation turn, in
advance. Farmers can go to their nakkas and open these at the specified times. There is no
need to “salute” the member every time. Up until 1997, the following reasons prevented
them from applying for a pakka warabandi:

* All the sharcholders belonged to the same Arain baradart, so they had to
respect and take care of each other’s feelings;

* They had to obey their elders. The elders were in favor of the kachcha
warabandi in practice, because to them, the gains and losses were equitably
distributed in kachcha warabandi;

* The relatively small water user community precluded the possibility of a high
incidence of water-related disputes and conflicts. There had been almost no
conflicts, as no one’s rights were jeopardized with this equitable distribution
of water;

* The majority of the water users were owner-cultivators who were more
interested in their lands than the tenants, and preferred to take precautions to
avoid over-irrigating their lands; and

* The opposition group comprised only four persons, thus carried less weight
than the majority.

Kachcha Warabandi Systems at Two Watercourses, 101/R and 132/L.

(a) The kachcha warabandi at 132/L runs in a fixed cycle of 168 hours, but at 101/R it
generally runs in a cycle of 146 hours;
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(b) The warabandi at 132/L is not interrupted by flow changes or stoppages, but at 101/R , the
cycle stops working with the closure of the distributary;

(c) At 132/L, an irrigator gets fixed time regardless of the distributary’s water level, while at
101/R, an irrigator does not receive proportionate increases in the fixed duration of time at
the low flow of the distributary;

(d) At Watercourse 132/L, the water allocation is inequitable. For ordinary farmers, the time
allocation is 38 minutes per acre, but the Lumberdar gets 55 minutes per acre. The other
farmers do not demur, as the Lumberdar is an influential person. In fact, the Lumberdar is
considered to be a big obstacle in converting to pakka warabandi. Conversely, at 101/R,
the water is allocated and distributed more equitably;

(e) At 132/L, only those who have an imrigation turn during the closure of the distributary miss
the water, while at 101/R, all of them suffer equally; and

(f) There is no allocation of water for orchards on Watercourse 132/L.
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4, DISCUSSION: SOCIO-TECHNICAL LINKAGES

One of the objectives of this paper is to verify the decision rules set by the farmers for water
distribution empirically, including their practice of determining the duration of water turns
according to the water level in the distributary. This objective can be met in several ways.
The water level in the parent channel is simply an indicator of the amount of water
discharged into the watercourse, as the amount of water in the watercourse is a function of
the upstream water level, the area of the outlet structure and the outlet characteristics.
Therefore, a relationship between the allocated time and the discharge in the watercourse can
be analyzed for empirical verification. The correlation between the allocation of time and the
discharge in the watercourse can provide a statistical method to verify the first three decision
rules. The fourth decision rule is based on farmers’ experience that allows them to irrigate
one-fourth of their area during each irrigation turn at full supply. The product of the
discharge and the duration of the irrigation turn will yield the volume of water. For the
purpose of this study, we use the estimated volume of irrigation water at the head of the
watercourse for validation of the decision rules.

4.1 CALIBRATION OF OUTLET STRUCTURE

For actual measurement of the discharge at various water levels, a benchmark approach was
followed (During, 1997). Benchmarks were installed both upstream and downstream of the
outiet and the respective water levels were recorded above the crest of the outlet at the time
of the measurements. The actual discharge in the watercourse was measured by using a
pygmy current meter that records the velocity of water flowing in the watercourse. The
watercourse was divided into three sections and the velocity and the area of each of the cross
sections were measured. The discharges were then computed by the velocity-area method
using the following formula:

Q=A*V (1)
Where:
Q is the discharge in cubic feet per second;
A is the area of the cross section (width of the section multiplied by the depth of water
in the cross section in square feet; and
\Y is the velocity of water in feet per second.

A total of eight measurements were conducted at various flow levels for calibration of the
outlet structurc. The calibrated formula is used to calculate the estimated discharge for
different levels of water in the distributary.

For an adjustable proportionate module outlet structure discharging modularly, the
relationship between the actual discharge and the water level in the distributary is described
by Equation 2, which is generally referred to as design formula.
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Q=Cd*B*Y *(Hu-Y)* 2)
Where:
Q is the discharge in cusecs;
B is the inner width of the outlet structure in feet;
Y is the inner height of the structure in feet;
Hu  is the water level above the crest in the parent channel in feet; and

Cd  isthe discharge coefficient®.

The outlet has been calibrated using this formula, and assuming that the hole undemeath the
outlet has to be added to the “y” of the outlet and has the same width as that of the metallic
structure itself. The implication of this assumption is that the reference level for the structure
for calculation of the upstream water depth is not the crest, but the bottom of the hole, 0.45
feet lower than the crest. The calibration of the formula is presented in Table 4,

Table 4. Calibration, Watercourse 101-R.

Ha | Hb Hu Q C Qc | Q-Qc (Y% of Q Q % of
Theory | Qc
0.59 | 6.50 | 2.81 2.69 735 | 2.81 | -0.12 -4.37 2,67 -4.8
0.61 } 0.37 | 2.79 2.96 8.13 | 279 ¢ 0.17 5.72 2.66 -4.8
0.66 | 0.42 | 2.74 283 790 1275 | 0.08 2.88 2.62 -4.8
0.73 | 0.36 | 2.67 2.68 7.64 | 2.69 | -0.01 -0.30 2.56 -4.8
1.11 | 0.56 | 2.29 2.54 83512331 021 8.15 2.22 -4.8
1.3 1044 | 2.1 2.05 7.37 | 2.13 | -0.08 -4.06 2.03 -4.8
1.33 | 0.21 | 2.07 1.86 6.79 | 2.10 | -0.24 | -12.91 2.00 -4.8
1.33 | 0.42 | 2.07 2.14 781 | 2.10 ; 0.04 1.87 2.00 -4.8
Avg. c= | 7.67

b=10.25 WMup = 2.946
y{including hole) = 1.13 WhMdown = 0.932

These assumptions yielded acceptable results, as the average calibrated c-value is 7.67,
roughly 5 per cent higher than the theoretical value. For a tampered outlet, this margin of
error seems quite acceptable. The curve of the calibrated cquation also runs comfortably in
between the measured points. The curve resulting from a logarithmic regression on the
measured points has a largely similar form as that of the calibrated curve, which reinforces
the idea that this curve remains usable. Besides, the curves for the orifice and for the flume
range fit into each other comfortably. See Figure 2 for a comparison of the calibrated curve,
the logarithmic curve and the measured points for this tampered outlet, Note that the R-

® Under the laboratory conditions, the theoretical value of this coefficient is 7.3 as given by Igbal Ali in his book
"Irrigation and Hydraulic Structures” 1993
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Figure 2. Comparison between Calibrated and Logarithmic Curves, Watercourse 101-R,
Hakra 6-R Distributary,
Calibration 101-R, Hakra 6-R, Comparison between Calibrated and
Logarithmic Curve
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Figure 3: Measured Points and Rating Curve, Watercourse 101-R, Hakra 6-R
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square for this curve is quite high (0.87). The logarithmic function yielded the following
relationship between the upstream water level and the discharge:

Y =10.1221 + 2.6535 In (Hu) 3)

Where:

Y is the cstimated discharge in cusecs
In (Hu)is the natural logarithmic value of the upstream water level above the bottom
hole of the outlct

Figure 3 presents an overview of the calibrated curve. For this calibration, all eight
measurements listed in Table 2 have been used. Because of the form of the roof block, the
AOSM/APM functions as a frec flowing flume (FF) for a considerable range where the water
is still touching the roof block. This range can be estimated by looking at the way the curves
for orifice flow and flume flow fit together. In the current case, for all the discharge
calculations for the Hu smaller than 1.45 feet (with reference to the bottom of the hole), a
free flume formula has to be employed as both the curves fit nicely into each other at this
point (During, 1997). This calibrated formula has been employed for all the calculations
presented in the next scctions.

4.2 FARMERS' PERCEPTIONS ABOUT EQUITY IMPLICATIONS OF THE
ORGANIZATIONAL RULES

Before discussing the results obtained, it is important to understand the farmers’ way of
looking at their water availability. The yardsticks and indicators of the farmers are generally
different from those of the cngineers. Their indicators are based on ranges and central points
defined by upper and lower limits, rather than on precise point locations. The reference point
for farmers to ascertain a performance indicator would be the central point. At the central
point, a relatively higher water level in the distributary and a relatively lower water level
would be balanced for the three regimes defined by them. Thus, all the central points
between the three nails would be regarded as reference points for decisions to be based on.

The farmers do not regard the volume of water as an indicator. They assess the performance
of the outlet by looking at the area irrigated in one turn, or the time required irrigating one
acre. In this sense, they can very easily assess the performance and equity without much
technical support of equipment and engineers. Thus, the farmers’ emphasis is on the ultimate
result and their techniques arc relatively easier to leamn.

At the full supply of the distributary they reported that one irrigation turn of the allocated
time per acre allows them to irrigate one quarter of the cropped acre. This means that at any
flow level, they will fix the irrigation turn in such a manner that the farmer receiving water
is able to irrigate one quartcr of his land holding. The explicit purpose behind all of the laid
down rules is that they should be able to irrigate the same size of area through application
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of the rules. Thus, the volume of water received at the head of the outlet can be regarded as
an mdicator for validation of the rules.

4.3 VALIDATION OF FARMERS® DECISION RULES

The above discussion implics that if the total volume of water is worked out for a unit of
irrigation time by applying different rules, the resulting volume of water should be the same.
For validation of the rules, the total volume of water is estimated for an irrigation turn for
one acre. The results from the use of the calibrated formula to calculate discharges for
important water levels are presented in Table 5.

The results reveal that at the central point of the full supply, the watercourse receives a total
of 4554 cubic feet of water per irrigation turn of an acre. This can be regarded as the
reference volume of water. At the central point between the top and middle nails, where 50
percent more time for the water turn starts, the volume of water falls to approximately 2
cusecs, or roughly one quarter less than the full supply. Slightly above the last point that
demarcates the allowance for double time, the estimated discharge is around 1.7 cusecs.
Thus, the discharge variation between the two extreme points here (top and the middle nails)
is around (.35 cusecs.

Table 5. Evaluation of Farmer's Decision Rules by Estimated Discharges.
Farmers Reference Time Water Level Actual % Variation
Point Allocation in Above the Volume of from Full
the Decision Hole (ft) Water (Eq. 2} Supply
Rules (cubic feet) Volume

(minutes)

Central point 28.8 2.665 4554 0
between full

supply and top nail

Central point 43.2 1.885 4795 +5

between top and
middle nails

Central point 50.0 1.595 4924 +8
between middle
and bottom nails

Central point Unlimited 0.950 - -
between bottom
nail and the bottom
of the hole
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The discharge at the central point between these two nails is estimated at 1.88 cusecs, which
is 70 percent of the reference discharge at full supply, which by farmers’ definition, should
be 67 percent.

Similarly, the discharge at the middle nail, where the irrigation turns starts to double, could
be estimated around 1.7 cusecs. At the bottom nail, the discharge falls to around 1.3 CUSECS,
or 0.4 cusecs less than the highest discharge in this range. In the center of these two points,
the discharge is estimated around 1.5 cusecs, or 55 percent of the reference discharge, and
can be regarded as almost half of the reference discharge at full supply.

Logically, the rule for allocation of the water turn should be doubled when the discharge falls
to half. Betwecen the middle and the bottom nails, the discharge is more or less half of the
discharge at the full supply. Thus, the rule to allocate double the time of a normal water
tyrn when the water level in the distributary is between the middle and the bottom
nails is justified and technically sound.

The average discharge between the top and middle nails is almost 70 percent of the discharge
at full supply. This also implies that the rule to allow 50 percent more time for irrigation is
justified, as the drop in discharge is almost half that of the half discharge at full supply. Thus,
by allocating 50 percent more time for irrigation turns enable the farmers, in general, to
irrigate an equal extent of arca to that of a normal irrigation turn at full supply.-

The case with the discharge at the bottom nail, and below, is almost the same. If the hole
under the outlet is ignored simply because water will not discharge into the watercourse
unless above the minimum head (which has to be higher than the crest), then the central point
between the bottom nail and the crest is 0.5 feet above the crest, or 0.95 feet above the
bottom of the hole. The estimated discharge at this point is 0.68 cusecs, which is just one
quarter of the reference discharge at full supply level. The farmers’ rule in this regime is to
continue the water turn, unlcss he is able to irrigate one quarter of his area. But, the condition
that he will not use this tumn to pre-soak, or rauni irrigation, has to be observed, and the
ficlds that are to be irrigated have to be with furrows so that consumption of water is less and
irrigation efficiency is more.

Under normal full supply, they have reported that one turn irrigates one quarter of the arca
of the farmer. Therefore, the amount of area irrigated per irrigation turn is again more or less
the same. The decision not 1o fix time in this regime seems justified as the discharge here is
variable; the water level will only fall to this point at the time of closure, or opening, of the
distributary. Thus, the water depth in the upstream channel will be consistently fall or rise,
making it more unpredictable. The farmers’ rule for water allocation in this regime also
appears to be justified.

An important point to mention is that the location of the third nail is where the outlet stops
acting as an orifice. Rather, it starts behaving like a free flume; thus a different discharge
formula has to be applied to calculate the discharge at this point. The reason is that the
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relationship between the upstream water depth and the discharge in the watercourse changes
as the AOSM/APM structure starts acting as a free flow flume.

The conclusion is that all their rules are based on long years of experience, and are now
found to be technically sound for the equitable distribution of water.

4.4 ADEQUACY AND RELIABILITY IMPLICATIONS OF THE ORGANIZATIONAL RULES

One of the most fundamental concerns of water delivery systems is to deliver the amount of
water required to irrigate crops adequately. The adequacy of itrigation water delivery is
dependant on water supply, specified delivery schedules, the capacity of hydraulic structures
to deliver water according to the schedules and the operation and maintenance of the
hydraulic structures. Since the water delivery to various farms in the command area of the
watercourse depends on the water delivery from upstream, it can be concluded that the (in)
adequacy of water is more dependent on the water availability in the distributary, and
upstream, Had there been enough water, there would have been no need for farmers to frame
rules to distribute water equitably as the water would have sufficed for alt the shareholders
and all the crops they grow. Thus, for the present research, the adequacy of water can be
regarded as an exogenous variable. However, the organizational rules were framed in such
a manner that the users would get as much water as possible while giving prime importance
to equity.

The organizational rules for the reliability of water appear to be focused more on equity than
on reliability. If water in the pakka warabandi is available in the watercourse, each user
knows when he is entitled to irrigate his crops. Under the kachcha warabandi system,
especially in variable flow conditions, the users are never sure when their irrigation turn
would start. Thus, the reliability of water is severely undermined.

Given that the daily distributary flow varied at least 53 times during the year, and that users’
irrigation turns had to be adjusted by the member around 70 percent of times, water users
were bound to wander around in the village in order to ascertain exactly when their turns
would start, and end. Thus, the water distribution system posed serious challenges for those
farmers who had irrigable land elsewhere on any other watercourse. Likewise, for users who
had other part-time occupation outside of cultivating land on the watercourse under
discussion, a tradeoff between irrigation and other preoccupations would become a
compulsion. Thus, the unreliability regarding the irrigation induced unreliability in other
tasks.

The unreliability of water delivery within the pakka warabandi system contrasts sharply to
the unreliability of irrigation water under kachcha warabandi. Under the pakka warabandi,
the user is unsure about the water supply in the distributary / watercourse channel. If there
is water in the channel, he is sure that he can avail his tum and irrigate (part of) his land at
the specified day and time of the week. The flow variability of course forces him to under-
or over-irrigate, but there is an element of certainty about the time required for the labor
input needed for the irrigation event.
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4.5 THE PROCESS OF REORGANIZATION

Efforts to get the warabandi converted from kachcha to pakka were initiated during late
1993. However, the majority of farmers, especially the elderly ones, soon discouraged such
cfforts, as they wanted to continue with kachcha warabandi as a symbol of unity established
by their ancestors.

Four of the farmers at Watercourse 101/R started an active campaign to convert kachcha
warabandi to pakka warabandi. One of these farmers played the leading role, while the rest
merely followed along and supported his efforts in one way or the other. All four were of the
opinion that the water supply with kachcha warabandi was unreliable. They were unable to
manage because they had land on other watercourses as well, Due to kachcha warabandi at
the watercourse under discussion, their water turns at both watercourses sometimes
overlapped. Consequently, they were unable to irrigate effectively.

During 1993, some tenants also moved against kachcha warabandi. The tenants argued that
the kachcha warabandi was unsuitable under present circumstances, as they had to wait for
the water turn at the cost of foregoing other tasks. Some landowners also endorsed the
tenants’ views. Nevertheless, the majority of farmers opposed the idea of moving towards
pakka warabandi. One ¢lderly farmer even started crying as people were trying to uproot
their ancestors’ symbol of unity. This display of emotion helped the farmers to reach a
decision to abstain from applying for a pakka warabandi then. Consequently, the move was
stopped.

Again, during late 1995, one of the four persons favoring pakka warabandi restarted the
move, but it was soon squashed because some Irrigation Department staff demanded an
informal payment to establish a pakka warabandi schedule. He could not afford to pay the
amount demanded singlc-handedly.

In the last quarter of 1996, another of the four favoring pakka warabandi restarted the
campaign. On behalf of the shareholders along the watercourse, he forwarded a written
application to the lirigation Department to convert their warabandi to pakka on September
29, 1996 (Annex-2). This time, efforts were successful. The farmers stated that the person
had a manpower problem as he was employed as a full-time civil servant and his younger
brother could not manage irrigation at two plots of land situated along two different
watercourses. This difficulty was accentuated at the time of watercourse cleaning as one
person from this person’s family had to participate in the cleaning of both of these
watercourscs.

At Watercourse 101/R, the person used to irrigate through a private branch of the main
watercourse that belonged to one of his relatives. The watercourse was approximately 800
feet from his sanctioned diversion point, and had been abandoned by his relative. Therefore,
this branch had to be cleaned by his family and the main watercourse had to be cleaned by
his downstream farmer-neighbor, who was taking full nikal. The person requested his
downstream farmer-neighbor to give him half of his the nikal time, as it was his legitimate
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right, so that he would use the main watercourse from the sanctioned nakka and participate
in its excavation. The downstream neighbor refused to share the nikal with this person, who
threatened the neighbor that he would get the nikal by getting the pakka warabandi
established. The downstream neighbor, who was also interested in pakka warabandi, told
him to proceed with the pakka warabandi application immediately. The person submitted
an application in the name of his father as the land was still in his fathers’ name, and signed
the application on his father’s behalf without informing him.

The canal patwari investigated, simultancously meeting the landowners. The majority of the
farmers expressed that they were unaware of the application, clearly indicating that they were
not interested in getting their warabandi converted to pakka. They requested the applicant
to withdraw the application, requesting the patwari not to ever to retum with this application.
Although the young person was admonished for his improper conduct, he argued that pakka
warabandi was being practiced everywhere, and advocated the benefits of a pakka
warabandi. He also said that he could not wait for the warabandi member for gnidance as
he had other things to do. At the request of the other farmers, he agreed not to proceed with
the pakka warabandi 1if the neighbor would give him nikal time. The farmers then
pressurized his neighbor-farmer to share his nikal, who simply refused.

Since nobody withdrew the application and the patwari expected some bakshish’, the
patwari pursued the case with the Zilludar, who asked the patwari to gather the shareholders
and record their statements. The patwari again visited the shareholders with the same
application and showed them the orders of the Zifladar. Seven shareholders confirmed that
they had been informed about the meeting (Annex 3).

Meanwhile, the person who originally moved the application secured the support of three
other persons and met the patwari while he was preparing the command map of the
watercoursc (Annex 4). The applicant’s statement was prepared (Annex 5). The farmers
called a meeting in the village, which was held at the home of an ardent advocate of kachcha
warabandi. In the meeting they requested the original mover to withdraw the application, but
he and his three supporters refused to do so as any person could move a petition for his
irrigation turn to be fixed by the department. The decision reached was that the four persons
interested in pukka warabandi should be set free to have their irrigation turns become pakka
and other farmers would operate the kachcha warabandi. After discussion, it was decided
that all of them were bound to follow a pakka warabandi because of the impracticability of
operating kachcha and pakka warabandi simultaneously.

The patwari visited the village and solicited signatures from 11 farmers, stating that they
wanted a pukka warabandi (Annex 6). After a few days, the patwari visited them again, with
the Zilladar's assistant. They were to verify and sanction the illegal nakkas for which
ownership deeds from all the shareholders, and statements from 8 farmers, were collected

7 The term Bakhshish has been used for tip. No one is boun to pay bakhshish by law but pays to pleasc a person who
performs a service for the payert to his entire satisfaction. However, now the government functionnairies of the lower cadre
expect this as a reward and are displeased if not payed.



29

(Annex 7a through 7e). There were only four legal nakkas and the remaining 13 nrakkas were
unauthorized. Others had not contributed towards the application of the pakka warabandi
because the original mover and his supporters had done it confidentially and were hesitant
to request others for financial contributions. They thought that others might withdraw getting
the warabandi sanctioned if they had financial implications for it.

The Zilladar forwarded the case to the Deputy Collector for fixation of the warabandi, and
the approval of nakkas, which was received on October 26, 1996 (Annex 8). The Deputy
Coliector served the farmers with a notice of meeting informing farmers that he wanted to
conduct an inquiry, particularly regarding their application about the pakka warabandi
(Annex 9). The patwari asked all the farmers to attend the meeting on November 23, 1996
at G800 hours, at the irrigation rest house close in the area. All the shareholders, or their
relatives, were informed, and their signatures were obtained {Annex 10), Eleven out of
twenty-two farmers attended the meeting (Annex 11), and the case was favorably decided
on the same day (Annex 12). The farmers decided to implement the pakka warabandi from
January 01, 1997 (after the annual canal closure). Between November and December, the
kachcha warabandi remained in operation. The sanctioned (pakka) warabandi is presented
in Annex 13.

4.6 THE TECHNICAL IMPERATIVE FOR INSTITUTIONAL CHANGE

The conlflict regarding distribution of the nikal time, which finally led to the organizational
decay, basically stemmed from the issue of water rights. The real motive behind moving
towards state control was to reduce the unreliability of water supply caused by the
constrained organizational rules. The reliability is a subjective term. On one hand, the water
supplies undcr the kachicha warabandi could be regarded as reliable, as each member was
sure that he would be able to irrigate at least one-fourth of his land in a given irrigation turn.
On the other hand, it can be regarded as unreliable, as they were unsure about the exact time
when they would get water. This unreliability led to the conflict between the two sets of
users, who later joined hands as both groups wanted a state-regulated warabandi. Thus, the
technical factors, more specifically unreliability, triggered off the apparently conflicting
situation among some members. The organizational platform did not really provide an
opportunity to discuss and solve the root cause for the conflict, because members had only
been discussing it in meetings as a “sacred tradition™ and advocating the virtues of the
kachcha warabandi system. There were two groups with conflicting viewpoints; one for
sustaining the distribution system, and the other for mitigating unreliability accentuated by
the organizational rules. Since the conflict could not even be traced, the capacity of the
organization to resolve the problem remained unutilized and the situation precipitated to
organizational decay.

The fact that all the sharcholders, who were manageable in number, were re_Iated and
belonged to the same caste and had no familial conflicts among them, indicates that there
was no involvement of izzat considerations as most consider themselves as a part of a larger
- family. Thus, the community was not suffering from an upper-lower syndrome. Besides,
they had been cooperating with cach other for almost 50 years for the local management of
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irrigation resources and many social issues. The land distribution is not very skewed either.
There had, in fact, been no free riders at all. All these social variables were theoretically
supportive, but could not sustain the organization.

Likewise, the social organization around the resource was very strong having clear
membership, applicable rules, effective conflict resolution and apparently, the state had no
intentions to intervene unless invited by the members. The organizational decay, therefore,
can only be attributed to the organizational capacity to cater to the technical constraints,

Among the technical factors, the farmers, as a group, were able to interface with the
Irrigation Department to obtain more water for all the members by tampering with their
outlets each season, Therefore, it was beneficial for the farmers to stay together to acquire
adequate water through outlet enlargement as they could have mobilized money much easier.
The adequacy of water, therefore, does not appear to be associated with organizational decay
either. The framework for water distribution was perfect for an equitable distribution as the
farmers’ indicators and methods were very appropriate. As under the local management,
most times the users were uncertain about their next irrigation turn, the only reason for the
switchover appears to be the unreliable water supply. To improve reliability, the organization
had neither, a mechanism nor realization of the real problem. The organization, therefore,
disappeared due to an unreliable provision of water and limited technical capacity for
mitigation of the problem.
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5. CONCLUSIONS

The evidence provided in this paper, shows that the farmers had managed their irrigation
resources at the local level quite successfully. The major socio-cultural and organizational
pre-conditions, which are ardently advocated in literature to sustain an organization for
shared resource management at the local level existed in the community, but were inadequate
to meet the technical implications of the organizational task. The major variables behind this
organizational decay are clearly more technical than social and cultura! in nature.,

The social organization around water ensured that the rules were equal, and transparent, for
all the shareholders. The organization installed nails in the outlet structure to indicate various
water levels upstream. They were aware of the fact that the discharge to their outlet was
dependent on the level of water in the parent channel. The farmers based their organizational
rules on their own performance indicators for equitable water distribution. The rules proved
to be quite logical and practical, and the volume of water available in the watercourse
remained in the regime of 5-8 percent error when compared to the intended volume.
- Therefore, the organizational rules appear to be appropriate for equitable water distribution.
The equitable distribution of water, by the farmers, implies that if the farmers get a chance,
they can manage their resources without the supervision of a central irrigation bureaucracy.

Farmers ensured the adequacy of canal water by effectively interfacing with the Irrigation
Department, and arranging to adjust the outlet and even to obtain double than the so-called
design discharge. Although this appears to be unethical, it reflects that as an organized group,
farmers took care of their common needs for a necessary resource. Had the Irrigation
Department not agreed to let farmers tamper with their outlet, the users would have sought
some alternative measures to assure adequate water, or moved to more economic use of
water through improving maintenance of their watercourse and by adopting water-saving
agronomic techniques.

The organization could not solve the dilemma of obtaining reliable water supplies, as
unreliability of the canal irrigation water is a serious constraint in the area. The Irrigation
Department operates the canals following a rotational program, whereby each distributary
has to be at less than full supply level for at least two consecutive weeks out of every three.
During these two weeks, there are frequent variations due to regulation activities upstream
to manage the rotation program. This unreliability travels to the farmers’ fields as well.

The farmers’ decision to move from the self-managed kachcha warabandi system of water
distribution to state-regulated pakka warabandi was triggered off by certain practical
reasons. The main actors behind the move faced difficulties because they remained uncertain
about the start of their irrigation turns, especially during the low {lows. The upstream
fluctuations, coupled with the unreliability induced due to the organizational rules,
accentuated the unreliability at the local level, which led to farmers’ dissatisfaction. The
dissatisfaction was translated into a conflict between two sets of users, both of whom
covertly wanted a reliable water supply. This may be regarded as a conflict arising from
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inter-group rivalry, or izzat, by some. In fact, neither group perceives it as such. They were
aware that with the official sanctioning of the warabandi schedule, the Irrigation
Department, following the laid down principles, would invariably adjust the time turns
according to conveyance time along the watercourse routes. This technical improvement was
beyond the farmers’ capacity, and the final decision was to follow what the majority of
watercourse commands have already done: to opt in for pakka warabandi.

In sum, the successful local management of irrigation water resources no doubt dcpends on
social, economic, cultural, and political variables, but the more fundamental determinant of
a sustainable organization is related to the technology of the tasks to be managed and the
technical nature of the task environment. In the context of a weak organizational capacity,
as is the case in many developing country rural settings, the technical variables can easily
lead to organizational decay when the “artificial” social factors, such as the influence of a
few families, cease to play an effective role.
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Annex-1. Kachcha Warabandi List of Watercourse 101-R/6-R.
Name of the Water Size of Cultivation Total Comments
User Holding Status Irrigation
(acres) Turn (Hours)

1-Ali Ahmad 40 OC&SC 19.5

2-Muhammad Ali 12 SC 5.88

3-Mustafa 18 0oC 8.88

4-Abdul Razaq 8.25 ocC 4

5-Rahmet Ali 8.25 QC 6.5 Orchard water for 2.25 acres as well as
membership water (0.5 hrs) is included.

6-Khushi 8.25 ocC 6.5 Same as above

Muhammad

7-Abdul Sttar 13 oC 10.08 Orchard water for 4 acres is included.

8-Roshen Din 8.5 SC 4.08

9-Ali Mohd. 11.5 ocC 5.75

10-Mohd Ali 12 ocC 6

11-Pir Mohd. 4 C 1.92

12-Dr. Sarwar 6.25 . oC 5.33 Orchard water for 2.5 acres is included.

13-Sultan 6.25 ocC 5.5 Orchard water for 2.5 acres as well as
15 minutes Khal Brahi ime is included.

14-Bashir 12,5 SC 6

15-Ahmad 12,5 ocC 6

16-Mohd. Azhar 12.5 OC 6

17-Ramzan 12.5 ocC 7.5 Orchard water for 1.5 arce is included.

18-Sardar 12.5 QC 7.5 Same

19-Ismail 25 sC 12

20-Bashir 12.5 - 0OC 6

21-Rafiq 4.2 oC 2

22-Yaqoob 83 0oC 4

OC = Owner Cultivator, SC = Sharecropper, C = Contractor/ Lessee
- The Person at serial 5 is the brother of warabandi member, so he assists him from time to tire in operating
the warabandi, that's why the warabandi member, i.e., serial no.6, has given a half an hour water to him,

- Water allocation for orchards is twice that of the normal field. For instance, in the list, orchard is occupied
on 16.5 acres of land and these are getting the water equal to 49.5 (2 times more) acres of normal fields.
A very long time ago, the department sanctioned this length of the irrigation time in turns. Afterwards,
nothing was sanctioned due to filling the quota for this watercourse. The next sanction will only take place
with the enlargement of the outlet. This was the major reason that some people who were unable to get
water for orchard
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Annex 2:

The petition submitted by one of the shareholders
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Annex 3: The Zilladar asks Patwari to call shareholders for recording
statements and collecting needed documents
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Annex 5: Statement of the applicant stating that warabandi neeas to be

sanctioned
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Annex 6:  Statement of other shareholders
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Annex 7a:  Statements of two shareholders for approval of Nakkas
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Annex 7b: Statement of one shareholder for approval of Nakka
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Annex 7c: Statements of two shareholders for approval of Nakkas
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Annex 7d: Stateménts of two shareholders for approval of Nakkas
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Annex 7e Statements of two shareholders for approval of Nakkas
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Annex 8: Zilladars’ report to Deputy Collector recommending sanctioned 46
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Annex 9: Notice of Mceting to Shareholders by the Deputy Collector
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Annéx 10: - Patwari reportmg that all the shareholders have been mformeﬁ abou
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Annex 11;  Minutes of the Meeting between the Deputy Collector’s

Representative and the Shareholders
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Deputy Collector’s Orders for Approval of the Petition rega ding the
Approval of the Sanctloned Warabandi '
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Annex-14.  Official Warabandi List of Sample Watercourse 47/R, Hakra 6-R Distributary.
Name Holding Day Start End Total Comments
Size Time Time Time
(hour)
1-Boota 13.5 MON 0600 1539 9.65 Orchard water is
also included.
2-Faqir 25 MON 1539 0541 14.3 15 minutes’ Khal
Brahi.
3-Ismail 25 TUE 0541 1943 14.3 Same
4-Muhd. Al 25 TUE 1943 0945 14.3 Same
5-Muhd. Hussain 25 WED 0945 2402 14.28 30 minutes’ Khal
Brahi.
6-Fathe Khan 25 THU 2402 1349 13.78
7-Fazal 25 THU 1349 0351 14.3 15 minutes' Khal
Brahi.
8-Al Muhd 20 FRI 0351 1718 13.45 Orchard water& 6
minutes' Khal
Brahi,
9-Muhd. Ali 5 FRI 1718 2004 2.77
10-Aziz 20 FRI 2004 0720 11.27 15 minutes’ Khal
Brahi.
11-Muhd. Ali 5 SAT 0720 1005 2.77
12-Ali 20 SAT 1005 0122 15.27 6 minutes’ Khal
Brahi & orchard
water,
13-Aziz 5 SUN 0122 0408 2.77
14-Jhon 21 SUN 0408 1553 11.75 9 minutes’ Khal
Brahi,
Hamlet SUN 1553 1908 3.25
School 6 SUN 1908 2225 3.30
15-Boota 2.5 SUN 2225 2349 1.38
16-Jhon 0.5 SUN 2349 2407 0.5
17-Aziz 8 MON 2407 0432 4,42
18-Ali 4 MON 0432 0600 1.47 One hour nikal
' water is deducted.
S - - _ . "
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Annex-15.  Agreed Warabandi List of Sample Watercourse 47/R, Hakra 6-R
Distributary.,
Name Holding Chuitivator | Day Start End Time | Total Comments
Size 's Status Time Time
{Hes)
1-Ali 2.75 oC MON 1800 1955 1.92 Orchard  water s
included. '
2-Munir 275 aC MON 1955 2150 1.92 Same
3-Anwar 2.7 ocC MON 2150 2345 1.83 Same
4.Wali 2.7 oC MON 2345 0140 1.92 Same
5-Taj 27 oc TUE 0140 0338 1.97 Same
6-Yaqoob 8.35 sC TUE 0338 0818 4.67
7-Anwar 8.35 ocC TUE 0818 1300 4.7
8-Sardar 8.35 ocC TUE 1300 1740 4.67
9-Asghar 6.25 oC TUE 1740 2134 39 30 minutes’  Khal
Brahi.
10-Ashraf 0.25 oC TUE 2134 0100 343
| t-Asghar 6.25 CON WED 0100 0422 337
12-Akram 6.25 ocC WED 0422 0743 3.35
13-Riaz 5 ocC WED 0743 1033 2.83
14-Bashir 1.5 5C WED 1033 1613 5.67
15-Arshad 85 sSC WED 1613 2145 553 30 minutes' Khal
Brahi.
16-Hussain 25 SC&OC WED 2145 1202 14.28
17-Fathe 25 ocC THU 1202 0149 13.78 45 minutes nikal time
18-Maqbool 5 sC FRI 0149 0439 2.83
19-Noor 5 ocC FRI 0439 0729 2.83
20-Nisar 10 CON FRI 0729 1309 5.67
2{-Mansha 5 CON FRI 1309 1551 2.7
22-Rafiq 5 SC FRI 1551 1841 2.83
23-Niamet 10 ocC FRI | S4i 2421 5.67
24-Hokeem i0 8C SAT 2421 0518 4.95 Orchard  water s
included.
25-Rafiq 5 sC SAT 0518 0808 28
26-Nazir 22 SC&CON | SAT 0808 2208 14,0 30 minutes’ Khal
Brahi,
27-Niaz 2.5 ocC SAT 2208 2313 1.42
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Name Holding Cultivator | Day Start End Time | Total Comments

Size 's Status Time Time

(Hrs)
28-Munawwar | 10.5 oC SAT 2333 0735 8.03 Orchard water s
inchuded.
29-Said 10 oC SUN 0735 1608 8.55 Same
30-Sharif 21 0oC SUN 1608 0353 11.75
Viliage . - MON 0353 0708 3.25
1-Shanf 21 oC MON 0708 0924 227
School 6 - MON 0924 1242 )
32-Hashmet 11.75 CON MON 1242 1800 53 99 minutes nikal time.
Foot notes

-OC for owner cultivator, SC for sharecropper, CON for contractor

The per acre allocation is not fixed. Rather, it varies from 29 minutes to 37 minutes per acre, despite the time fixed
in the official list as 33 minutes per acre. This shows that people are not following the official list at all.
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