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CHAPTER 1

Introduction

1.1 BACKGROUND

The International Irrigation Management Institute (11MI) was invited by the Asian Development
Bank (ADB), the main funding agency for the Kirindi Oya Irrigation Settlement Project
(KOISP), to assist with improvements in the system performance. by carrying out a diagnostic
study. The Phase | Study results were published in 1990 (1IMI, 1990).

o]

One of IIMI’s major conclusion was that the irrigation water use efficiency of Kirindi Oya was
low and there was a great potential for saving water if proper management policies were
adopted. Major pints were that water use efficiency could be considerably improved through
development and implementation of a seasonal allocation plan, effective use of rainfall and
drainage water, improved operation of the main system and through improved tertiary system
management. Also, there would be great improvement in water use efficiency if flexible
scheduling were adopted, especially during land preparation period, to match more closely the
water use pattern adopted by farmers.

In addition, the Kirindi Oya System as a whole is short of water; water supplies were initially
overestimated by about 30 percent. In view of the scarce water resources and large area to be
brought under irrigation, there was an urgent need to diversify crops to use the water resources
more efficiently and to maximize farmers’ production and income.

IIMI’s Phase | report proposed a series of innovations in a) water management at both the main
system and tertiary system levels, b) crop diversification and c) institutional strengthening. High
level government officers selected a few important and implementable recommendations for
field-testing by [IMI through participatory action research at Kirindi Oya with funds provided
under Phase II study by the ADB. This Phase II study, originally designed for 27 months, was
started in May 1991. A no-cost extension of 5 months was given up to February 1994 to
monitor the internalization and implementation of innovations introduced into the project.

Three major areas were chosen for research under this phase: main system management, tertiary
system management, and a pilot program in other field crops (OFCs). The following key
activities were selected (IIMI, 1991a),

1) Improvement of main system management through development and implementation of
seasonal crop and water allocation plans, through more efficient main canal operation,
through water balance and operation studies of the Ellegala Irrigation System (EIS), and
through improved maintenance management.



2) Improvement of tertiary system management through strengthening of farmer
organizations, better tertiary maintenance management, improved seasonal planning,
coordinated acquisition of agricultural inputs, and improved operations in field and
distributary channels (DCs) during the land preparation and crop growth periods.

1.2 METHODOLOGY : PARTICIPATORY ACTION RESEARCH (PAR)

Participatory Action Research (PAR) in irrigation management is a mode of research in which
the system management agencies, including farmers, become the implementers of the research
program. The basic premise is that full involvement of the agencies and the farmers is an
effective method for ensuring that their concerns are incorporated into innovationsand that they
understand, accept and transmit the research results. PAR can be an efficient mechanism for
developing coordination among various agencies and the farming community for research-based

problem-solving; also it results in cost-effective and sustainable internalization of research
innovations.

In a PAR activity in irrigation management:

*
Researchers together with agency personnel and, if appropriate, farmers, jointly
plan innovations to be tested in the project.

* . .
The planned interventions are made by the agency personnel and farmers.

* : : .
Much of the data needed to monitor and evaluate the innovation is gathered by
the agency personnel and farmers.

*

Researchers document the process and provide feedbadk to the {mplementers to
allow for mid course corrections.

In PAR, the agency personnel and farmers are actors in the research process, not the subject of
research. Besides being documenters, the researchers are catalysts who bring new ideas to the
problems and who help train the others in application of those ideas. To make PAR work, all
involved have to put a good deal of effort into planning, training, and ¢oordinating field efforts;
teamwork is of vital importance.

PAR vyields three types of results:

1) Improvements in system performance that are implementable because they have
ben caried out by regular working personnel.



2) Internalization of the innovations among the implementers, including
understanding how and why they work.

3) Research reports to disseminate the results of the experiments to others who can
made use of them.

The distinguishing characteristic of PAR is that the actors "on the spot" take part in research as
well as in their everyday activities.

For the Phase II activities at Kirindi Oya, the basic strategy for getting the participation of the
agency officers was the creation of committees to oversee each of the research components.
Each committee was chaired by a officer and included personnel from the involved departments
together with 11MI researchers drawn froman interdisciplinary team of four researchers stationed
at Kirindi Oya to assist with the planning and implementation and to document the process and
results.

The steps followed in implementing PAR in the Kirindi Oya were as follows:

1) Establishing coordinating and implementing committees.

2) Preparing an Inception Report with the participation of the agency officialsand
farmers.

3) Organizing planning workshops and preparing action plans for each of the key
activities.

4) Training agency personnel and farmers.

5) Implementing the action plans.

6) Documenting the lessons learned.

D Preparing reports and training modules for replication at other schemes.

This process was followed for the different components implemented at the Kirindi Oya project
under the Phase II Study. Details of this process are described under each chapter in the text.

13 ORGANIZATIONAL SET-UP FOR PHASE 1t RESEARCH

The organogram used for planning and implementing Phase II research is shown in Figure 1.1.
As stated earlier, the basic strategy adopted for getting the participation of the agency officers
was the creation of subcommittees which planned, implemented and oversaw each of the



research components. Coordinationat the project level was provided by the Study Coordinating
Committee. Monitoring the implementation of the project and dissemination of research results
at the national level were achieved through the Study Advisory Committee (SAC) and the
Consultative Committee of 1IIMI-SLFO. In addition, a one-day national level workshop was
organized by the newly set-up Irrigation Research Management Unit(IRMU) of the Irrigation
Department to discuss the methodology and results of Kirindi Oya Project and its adaptation to
other projects in the island. About 80 middle level managers drawn from the department of
Imgation Department (ID), Irrigation Management Division (IMD), Department of Agriculture
(DOA), Departmentof Agrarian Services (DAS), Universities, Provingial Councils, Consultants

and Nongovernmental Organizations (NGQOs) participated in the workshop. The proceedings of
the workshop will appear soon.

14 SUMMARY OF RESULTS AND LESSONS LEARNED

The following is a brief summary of each of the activities implemented under the Phase II study.

141  Seasonal Planning

As described in the Inception Report, development and implementation of a seasonal water
allocation plan to effectively match supplies to demand was a basic need in Kirindi Oya System.
No such plan existed in 1990.

Developing and establishing a seasonal allocation system is a political process, not just a
technical process. The technical process included:

* assessing supply,

* planning seasonal demand,

matching supply to meet the demand.

The case of developing a seasonal allocation plan in Kirindi Oya has warranted much more than
merely technical interventions. The political process by which the decision making body, the

allocation principles, and even the technical factors themselves became accepted was very
important.

The political nature of this process demanded a strong technical basis for an effective allocation
system which necessitated acquiring additional knowledge through necessary studies. In the case
of Kirindi Oya, this included the water balance study of the Ellegdla tanks as well as the
reassessment of inflow to Lunugamvehera Reservoir. An interdisciplinary technical body - the
Kirindi Oya Technical Committee(TC) including irrigation, agriculture,'and institutional officers
- took responsibility for providing technical advice for making the seasonal decisions.



Farmers’ knowledge of the environmental and technical limits to seasonal allocationshas become
very important. Therefore, they were educated about the system as much as possible. More
importantly, they were brought into the decision-making process as scon as possible and allowed
to make their own decisions, with professional advice, so that they could learn from their
mistakes. It took time for the farmers and other interested parties to learn the limits of their
power and to get the agreements necessary to make an effective seasonal allocation system work.
This time was allowed for in the case of Kirindi Oya.

Some of the major lessons learned through this process include:
*
Acceptance by the Ellegala farmers that they did not have an absolute priority
right to Kirindi Oya water. Over time, as they were defeated again and again,
they learned that their rights would be protected only to a certain extent. The
disaster in yala 1992 due to the drought probably hastened this acceptance.

Acceptance by virtually all farmers of the Project Management Committee (PMC)
as the legitimate and best body for making the seasonal allocation decisions. At
times both Ellegala farmers and New Area farmers attempted to bypass the PMC.

Acceptance of the planting of OFCs as a way to help conserve water in both
Ellegala and the New Areas.

An increase in knowledge and understanding of the water supply situationand of
many technical aspects of the irrigation system among the farmers. There is a
big differencebetween the lack of understanding shown by farmers in 1992 when
some thought they could use the dead storage in Lunugamvehera as compared to
the understanding demonstrated by a group of New Area farmers in 1993 to the
carefully worked out water requirements and availability contained in the detailed
alternative seasonal plan.

Reduction of suspicion about the ID. Not only have most of the farmers come
to trust data from the ID, but most have come to respect the advice of the
Department officers. In part this respect is due to the Department officers’
improved expertise due to their better knowledge of the system brought about by
studies carried out under the Phase It activity. In part it is the result of the fact
that the ID officers have not tried to take the decisions away from the PMC.

The process has been costly for many, including the Ellegala farmers who lost crops in yala
1992, the farmers who lost OFCs in maha 1992/93, the officers who have had to endure
harassment and abuse, and the politicians whose reputations may have suffered. However, this
process has been necessary to get general agreement on a seasonal allocation planning system.
Overall the farmers, officers, and politicians have all learned a great deal and most have come
to respect the others more.



The experience of maha 1993/94 Seems to imply that the seasonal allocation plan is well
established and likely to endure, particularly if the problems identified by the Chief Resident
Engineer can be solved. However, allocation of the excess water that will be available at the
end of maha 1993/94 due to the heavy rains will pose a new and different challenge to this
system. The evidence would imply that the PMC, if well supported by the agencies, particularly
the ID, will be able to rise to this challenge.

1.4.2 Main System Operations Management

The main objective of undertaking this component of research is to improve main canal

operations to provide reliable and predictable water supplies to tertiary systems and to effect
saving in water Use.

Improved main system operation management was introduced through a three-stage process
consisting of:

* system diagnosis,

*
introduction of the data collection program and communication network and

introduction of the computerized Irrigation Management Information System
(IMIS),

Simple concepts of system analysis were used in this study to identify the lack of real-time
information for the Managers to formulate and implement appropriate control decisions. Also
a communication network linking main canal operational centers (Unit bffices) with the Resident
Engineer's Office was introduced. Through this two-way communication between the Gate
Operators (GOs), Work Supervisors (WSs) and Resident Engineer (RE), it was possible to
develop and implement a management information system which makes use of the transmitted
data for real-time analysis. Effective communication also allowed careful monitoring and
supervision of data collection and utilization, collection of accurat¢ data and provision of
feedoack to the relevant people engaged in operations.

Based upon the system diagnosis, a data collection and monitoring hetwork was extensively
discussed between the ID and 1IMI and implemented starting maha 1991/92.

To accelerate the learning and integrating the additional work of data collection and transmission
into their normal functions, IIMI and ID staff provided field staff with necessary training.

The IIMI-CEMAGREF team developed software named the Irrigation Management Information
System - Right Bank Main Canal (RBMC), Kirindi Oya. This software helps the System
Manager to make quick and appropriate decisions by facilitating computation and verification
of discharges and easy storage and retrieval of data, includinghistoricalidata. Provision has also
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been made to help the Manager evaluate the performance of the system through a set of
hydraulic and performance indicators.

Introduction of IMIS,togetherwith the data collection and communication network, is a low-cost
but satisfactory solution for obtaining information on current gate settingsat each gated structure
along the main canal and on water levels at each control point along the main canal and at the
heads of offtake canals. This innovation is a great help to the Manager in managing the canal,
since he is able to pinpoint trouble areas which require more attention, to make better decisions
and hence to maintain reasonable equity in water distribution. Also, there is better control over
field staff and ad hoc operations. Since there is daily monitoring program, field staff also have
to improve their operations and to make accurate readings.

Introduction of IMIS and improved water management practices adopted under this component
of research have effected about 20 percent water saving in the RBMC during maha 1992/93
when compared to maha 1990/91.

The methodology used in the RBMC was adopted in the Left Bank Main Canal (LBMC) to
improve monitoring and feedback of information through a new data collection program. In
applying the improved canal operation procedures, a number of constraints were faced. The
efforts put in by the research team and the resources provided for introducing the changes
needed were not sufficient to create a sense of commitment and interest on the part of
implementing personnel. Since the Restoration of Irrigation and Drainage (RID) works were
in progress in Ellegala, the RE could not devote much time to understanding and implementing
the IMIS. The main lesson learned from this replication of proven innovation is that any
innovation introduced in an irrigation project may not be internalized. Even if itis internalized,
it will not be successful unless the environment is conducive. Interest, commitment, and
incentives to operating personnel play a major role in determining whether an innovation is
successful or not.

1.4.3 Water Balance Study of Ellegala Irrigation System

Before April 1991, there were no reliable measurements of water releases to the EIS and nobody
knew how to calculate the amount of water from Lunugamvehera Reservoir needed by EIS.
Without knowing this requirement, it was extremely difficult to allocate water to the new areas
of Kirindi Oya, especially during a dry year. Because of inadequate data, water releases from
Lunugamvehera Reservoir to Ellegala were made on ad hoc basis. Often the new system was
in dire need of water, while the tanks in Ellegala were spilling as they did in maha 1991/92.

The flow measurement and water balance program initiated under this study have provided
limited but reliable flow data which include the determination of the amount of water originating
from rainfall and drainage as well as that released from the Lunugamvehera Reservoir. In
addition, it has also provided information on the water released from the different Ellegala tariks
from maha 1991/92.



The data collection plans were jointly designed and implemented by 1M1 researchers and 1D
officers. The generated information has been used to develop a new release pattern from
Lunugamvehera Reservoir to satisfy the water requirement of EIS as well as to make seasonal
cultivation plans for the old and new system based on the expected inflow into the
Lunugamvehera Reservoir and agreed seasonal water allocation between the two systems.

The actual reduction in water use achieved todate is modest. However, because this study was
carried out through participatory action research, the results have baen well accepted by both
the agency and the farming community. There has been virtually no difficulty in making
planning and operational changes in response to the results. The ID officers, in particular, view
the results as the product of their efforts and are proud to use them'to improve operations at
Kirindi Oya. In many cases, when an outside agency like 1IMI undettakes a study without the
participation of the agency officers, the officers distrust the results and move very reluctantly
in implementing operational changes. The officers themselves now ihave a powerful tool for
learning more and for making further improvements on their own without IIMI’s assistance.

This particular component of the study clearly illustrates two key points:

1) Improvements in water use efficiency can come about énty when there is a good
understanding of current operational procedures and of the basic hydrological
relations within the system.

2) The use of participatory action research as a way to get the necessary information
makes it easy to implement effective changes in response to the information and
makes it likely that the changes will be sustained and/or improved upon in the
future.

144 Maintenance Management

The main focus of the research was on financial and physical management of maintenance
programs and not on technical aspects of maintenance. Research was directed to obtaining
tangible results by conducting interventions in managerial aspects. In fact this proved the correct
approach because some changes suggested in financial procedures and the methodology adopted
for prioritizing maintenance components can be implemented withoutiadditional resources.

All activities under this component were carried out with the active participation of agency
officialsand farmers, This research component demonstrated that, by carrying out day-to-day
work in a methodical manner, better results could be achieved.
The following are some of the salient conclusions and recommendations:

1) Administrative overhead of maintenance work for 1D is high compared with the

physical work; the administrative costs are covered by using the funds provided
for physical work. It was found that the administrative¢ost of the Tissa Division
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2)

4)

was not proportionate to the maintenance cost and needs to be corrected. When
construction activitiesare diminishingin a project, administrative (overhead) costs
should be adjusted to suit the workload. Under administrative cost, there are
certain fixed costs like salaries, vehicle maintenance, electricity, telephone, etc.,
which are difficult to minimize.

To overcome this situation and to minimize fixed expenditures, the ID should
reorganize its operation and maintenance division by bringing in more command
area under each division in order to maximize the manpower utilization; such
rearrangement would lead to reduced per acre maintenance overhead cost.

The preparation of work estimates on the basis of needs is well accepted by the
agencies and farmers. The preparation of detailed work plans for maintenance
well in advance provided for successful maintenance implementation during the
closure season.

Identification, prioritization and decision-making walk-through surveys were
found to be effective. Farmer participation increased as farmers felt their ideas
and suggestions were being entertained.  The environment strengthened
relationships between users and operators. New formats designed in consultation
with irrigation staff and used in identification, quantification and preparation of
cost estimates were found to be effective, efficient and useful for needs-based
maintenance. Procedural changes provided ample opportunity for high ranking
Imgation Managers to participate and supervise maintenance planning work.
Their involvement improved the quality of maintenance planning; lower ranking
field staff were motivated and encouraged to perform better through appreciation
of superiors and users.

It is recommended to internalize the concept of the diagnostic walk-through for
the whole system to ascertain maintenance requirements and preparation of work
plans; to implement the suggested maintenance procedure and methods used in
each stage of the process within the framework of the ID and IMD and to make
known at the beginning of the year, for each subsystem, the total maintenance
allocation, allocation for main and tertiary systems, estimated value of work in
tertiaries and shortfall in tertiary funding to be supplemented by Farmer
Organizations (FOs).

A substantial difference exists in per acre allocations for maintenance between
Mahaweli systems and 1D systems. This difference has to be reduced.

It is recommended that every effort should be made to motivate and mobilize
farmers through training and awareness for getting their contribution in bridging
the resource gap. Norms and standards for different kinds of maintenance
activities should be revised after analyzing the progress of each activity. The
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existing maintenance laborers should be used and' monitored to carry out
maintenance in a planned manner with established notms.

145 Salinity Management in the Ellegala Irrigation System

Consequent to the construction of the Lunugamvehera Reservoir upstream of the old EIS in the
KOISP, farmers in the old Ellegala began complainingthat their padd))1 fields were being affected
by soluble salts leached from the Kirindi Oya New Imgation System. They maintained these
soluble salts collected in the four major tanks and were then transported to the paddy fields
through the imgation canals.

Their complaints reached a peak during the maha season of 1992/93/when several isolated but
visible patches of stunted young paddy plants could be readily observed in specific locations on
lands situated in the flat alluvial plain of the old Ellegala. During this study, an attempt was
made to provide an explanation as to why the salinity problem bedame S0 acute during this
particular maha season and to propose preventive measures based on a monitoring system which

needs to be set in place.

Starting January 1990, the DOA began a program to test, once every fortnight, the quality of
water in the Lunugamvehera and in the five Ellegala tanks. The results of this analysis for the
years 1990 to 1993indicate that while Lunugamvehera has Class I dater, the quality of water
in the Ellegala tanks fluctuated over a wide range during a season, depending on whether the
tanks received considerable amounts of salt-enriched drainage water' from the new areas and
depending on the amount of good quality water received from the: Lunugamvehera via the
Ellegala Anicut.

Ellegala has inadequate landscape drainage and now must cope with the added soluble salts
coming from the drainage water of the new system. Ellegala presently acts as a sink for salts
coming from both the upstream new areas and normal cyclic salts and other accretions.

Present indications are that a considerable amount of leaching of soluble salts is taking place
from the new areas. This rate of leaching may decrease with the passage of time as happened
in the adjacent Badagiriya System, provided drainage courses are kept ih good working condition
to flush out salts.

The exceptional increase in salt concentration during maha 1992/93 was due to the absence of
irrigation during the previous yala season, the lack of high quality water from the
Lunugamvehera because of the decision to begin maha irrigation with rainfall and runoff water,
and the flushing of salts by the heavy November rains.

Field inspections and interviews with farmers revealed that most of the salt affected areas were

located in poorly drained grey alluvial soils. Stunted plants were mostly prevalent in locations
where farmers had not applied basal phosphates irrespective of soil type.
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The following are the proposed solutions to the salinity problems of Ellegala:

1)

2)

3)

6)

The quality of water used for irrigation during the critical crop growth period,
namely seedling establishment and flowering, should be between Class I and
Class I.  Arrangements should therefore be made to release sufficient quantity of
the Class | water from Lunugamveherato the Ellegala tanks during these periods.

Although the main emphasis up to now was to restrict the quantity of water
supplied to Ellegala, the events that occurred during maha 1992/93 suggest that
water scheduling to Ellegala must take into consideration the quality as well as
the quantity of water to overcome the incipient salinity problems.

Inexpensive water quality monitoring of the five reservoirs should be sustained
with a view to releasing the required amount of Class I quality water from the
Lunugamvehera reservoir to effect the necessary dilution.

One should take cognizance of the differences in the landscape hydrology and
drainage density between the Weerawila irrigation system and that of the Tissa -
Yoda wewa systems in regulating the quality of tank waters. The Weerawila
irrigation system can tolerate waters of Class II quality, while the Tissa - Yoda
wewa systems should be kept within the Class I quality.

Although farmers’ perception that the construction of Lunugamvehera reservoir
has contributed to the increased salinity problems of old Ellegala is correct,
farmers should be advised that salinity can still become a problem even without
receiving the drainage water from the NIS as happened in maha 1992/93.

There are two factors that are major contributors to the salinity problems of
Ellegala. The first is the increased salinity contribution of tank water which can
in the future be modified by proper monitoring of water quality and sufficient
dilution from Lunugamvehera water. The second is the drainage congestion in
the Tissa and Yoda wewa command areas and the poor drainage in micro-
depressions and lower topographical locations which have poorly drained soils.

Early action should be taken to clear the drainage congestion and keep the

drainage ways free from blockage and ensure that they are connected to the main
arterial drains and eventually to the outfalls to the sea.

Farmers should be advised and trained concerning the provision and maintenance

of the drainage facilities around their fields, and also in the use of adequate
application of basal phosphate fertilizer in poorly drained soil locations.
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9) It is extremely important that the fortnightly monitoring of water qualities of all
reservoirs and the four outfalls (Basnawas) be continued over the next five years.
This would help to keep track of the trends in salinity over this period and it
would thus form the basis for the appropriate corrective actions.

10)  Special note should be taken of the salinity levels of waters during extraordinarily
dry years such as 1992, so that the necessary levels of dilution in the Ellegala
tanks can be maintained.

1.4.6 Tertiary System Management

The Phase | study indicated that there was a great potential for improved water use efficiency
if tertiary system management could be improved, particularly if the land preparation period
could be shortened. The term "tertiary system™ here refers to all portions of the system below
the DC offtakes. Under the participatory management policy, the tertiary system is to be
managed by the farmers organized in Distributary Gaal Organizations (DCOs).

The activities proposed to achieve these objectives were:

a) institutional strengthening,

b) tertiary maintenance management,

c) seasonal planning and coordinated acquisition of agricultural inputs,

d) operations during land preparation and

e) operations during the crop growth period.

One of the expected outcomes of this component was a defined prbcedure for turning over
tertiary system operations to the DCOs.

At the beginning of Phase II, it was presumed that this work should| focus exclusively on the
New Areas. However, during implementation of the Phase II study, the importance of the
management of Ellegala for the Kirindi Oya System as a whole becarmie much clearer. Hence,
investigations into tertiary system management in Ellegala were added to this component.

It was expected that the field staff of the IMD and the ID would carry out most of the work with
the farmers in selected pilot areas. [IMI was to be responsible for collecting data and
monitoring progress. However, because of difficultiesfaced by the agency staff, 1IMI field staff
had to take a more active role.
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Because of lack of water for irrigation, work in the New Areas could be carried out only during
two seasons, maha 1991/92 and maha 1992/93. Work in Ellegala consisted solely of basic data
collection and was carried out during maha 1992/93.

In the New Areas,

*

Although there were small improvements in efficiency of water use, the interventions
carried out were largely ineffective because of the weaknesses of the FOs. The
necessary cooperation among the farmers could not be obtained. Most of the small
improvements in water usage noticed can be attributed to changes in main system
management.

Although the weaknesses of the FOs have various causes, including lack of common
experience among the settlers and lack of effectiveness of imgation officers, the basic
cause is the farmers’ fundamental economic problem caused by lack of adequate and
predictable water supplies. Many farmers simply cannot make a living in the New Areas
and thus choose to reside or work elsewhere. Many farmers are not willing to seriously
invest in imgated agriculture and thus are not willing to participate in the FOs in
communal water management activities.

Despite the problems, it was possible to get some of the farmers to innovate. This
suggests that, if water supplies can be made adequate and more predictable so that
farmers are willing to invest more in irrigated agriculture, working with farmers will
succeed in improving tertiary system management. The limits to improvement are likely
to be limits created by the difficulties faced by the ID in managing water deliveries to
the DCs.

In Ellegala,

*

Because of extensive reuse of imgation water it does not appear that improvements in
tertiary system management offer much scope for improvements in water use efficiency
in Ellegala.

Lack of structures and other complications make control of water flows very problematic
in Ellegala. Although the FOs are reasonable effective, the physical and design problems
appear to be beyond the capability of the FOs to solve on their own. Physical
improvements, coupled as needed with improvements in the management capacity of the
farmers and FOs, are likely to make improvements in the equity and effectiveness of
water distribution.
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Based on these findings, the following is recommended:

1) In the New Areas, the newly introduced improvemients in seasonal planning are
likely to make irrigated farming more attractive to the allottees. Efforts at
strengthening the FOs should now be renewed. Thése efforts should include
work with the FOs to improve their capabilities in tertiary system management
in order to make water distribution more effective and to help prepare the FOs
for turnover.

2) In Ellegala, a program should be developed to rectify some of the tertiary level
design deficiencies (lack of farm turnouts and other structures, etc.) under some
version of "essential structural improvements.” This sHould be linked both to the
regular maintenance program and to efforts to raise a large part of the necessary
funds from the farmers themselves.

1.4.7 Diversificationinto Other Field Crops

In the Inception Report, the activity entitled "efficient use of scarce water to maximize
production™ focussed on pilot testing practices for crop diversification in Tract 3 of the Left
Bank. The main objective was to test the possibility of cultivating OFCs during both maha and
yala seasons under irrigated conditions.

The experience gained during maha 1991/92 brought two new approaches: 1) promoting non-
paddy crops during both seasons on appropriate soils in the command area of all tracts In the
NIS by making maximum use of seasonal rainfall (with or without supplementary irrigation), and
2) cultivation of non-paddy crops with both residual soil moisture and limited rainfall during the
yala season in the Ellegala Imgation System. A study on growing limited OFCs using water
from dug wells, initiated by farmers and encouraged by agency officials, was also undertaken.
This study assessed incomes which could be obtained from OFCs using water from dug wells
and to observe the behavior of the water table in dug wells. The study also examined the
possibility of replicating the experience in other areas.

One major outcome of this study was for IIMI to assist the respective agencies evolve
appropriate strategies for the adoption and testing of IIMI's instifutional knowledge and past
experience in irrigation management for crop diversification in the latger area of RB and LB
Tracts in addition to obtaining lessons learned from the pilot project experimentation.

Some of the salient lessons learned are as follows:

1) To maximize the use of limited inflow to the Lunugamvehera Reservoir, seasonal
rainfall was effectively used to raise OFCs. Because of the high variability in
rainfall both during the season and between seasons, weekly probability values
of past seasonal rainfall based on long term records were used in planning and
implementing the OFC program in the pilot project area.
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2)

4

6)

Based on economic returns, crops other than paddy grown in Kirindi Oya System
can be grouped into high profitability (highvalue) crops and low profitability (low
value) crops. Chiliand big onion come under high value crops while greengram,
cow [oea, vegetables, soyabean and groundnut come under low value crops.

Cultivation of low value crops like groundnut and greengram should commence
with the onset of seasonal rains during the first and second weeks of October.
Commencement of cultivation of low value crops after receiving 70 mm of
cumulative rainfall is found to be appropriate. To avoid moisture stress during
the crop growth period, irrigation issues should be made during the latter weeks
of December or early January, depending on rainfall. Only two imgations were
issued in November and December during maha 1991192. No irrigation was
supplied in November and December during maha 1992/93.

For high value crops, at least 2 imgations are necessary during land preparation
in early October to prepare proper quality seed beds and establish crops. Assured
regular irrigation supply is necessary during crop growth period for better
performance of high value crops to encourage increased fertilizer application and
use of high yielding and short duration varieties. However, irrigation supply
could be limited to three imgations in November and December since rainfall is
high during this period. Further irrigations are needed after December up to
March for crops like chili. It is found that a minimum of 10 waterings should be
planned for chili, 2 during crop establishment, 3 during the rainfall period of
November and December and 5 after December.

The present practice of raised-bed cultivation for chili and onions and row seeding
for groundnut and greengram with graded terraces is found suitable.

Sharing 1 cusec flow by two farmers at a time is found to be appropriate and was
adopted by farmers. However, allotting a fixed and uniform time for each one
of the farmers under a turnout did not work due to soil type and geographical
location of the plot in the turnout.

There is a high variation in the economic performance of OFCs within seasons
and between seasons. In-seasonal variations are mainly due to variations in soil
and drainage conditions while seasonal yield variation is mainly due to variations
in weather conditionsand occurrence of diseases. Also, poor crop management
practices, inadequate land preparation methods, and low application of fertilizer,
particularly for chili, resulted in low yield performance.

During maha season, chili and greengram performed well on well drained soils.
Farmer incomes from chili and greengram cultivated on well drained soils gave
a 50 percent higher return than when these crops were cultivated on imperfectly
drained soils. Soybean performed better on imperfectly drained soils. OFCs
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10)

1)

12)

planted on poorly drained soils were completely destroyed by excess seepage,
drainage water and rainfall.

Among the crops tested, chili gave the highest average gross value added and
average farmer income. All other crops tested gave an average income similar
to that of paddy. In the case of chili, the input cost initerms of labor, fertilizer
and chemicals ranges between 2 to 3 times those for other OFCs. Capital
required for greengram and groundnut was comparable with that for paddy.

Extending the maha cultivation into the yala seasgn is a new innovation
introduced by the Tract 3 farmers. Most of these innavations took place in the
middle reaches of FCs where groundwater is available closer to the surface.
Crops were established with rain received during March and/or with one or two
waterings received for maha crop. These crops effectively utilized the rainfall
received during March and April for crop growth. Water from dug wells was
used only to water vegetables like onionsand beans. Although the area cultivated
is small under this innovation, it demonstrates the potential for farmers to earn
additional income by extending maha cultivation into yala.

In the Ellegala System, the study demonstrated that OFCs can be grown in brown
alluvial soils utilizing residual moisture left over from maha season coupled with
April and May yala rains. The crops grown are: greengtam, COW pea, groundnut
and vegetables. In order to get better yields and be free from pest attacks and
diseases, cultivation, especially that of greengram, should start early, preferably
in April.

The on-farm distribution system in EIS needs better flow controls. In many
turnouts, irrigation is from field to field and a number of fields utilize water from
drainage canals for raising paddy. Under these conditions, raising high profitable
crops such as chili, onion, etc., is risky and farmers are not willing to venture
raising these crops.

Cultivation of OFCs in the newly developed area is possible using dug wells.
However, yala cultivation can be carried out only in those places where
groundwater is available in sufficient quantity for considgrable length of time such
as riverine alluvial deposits, valley axes and areas adjoining main irrigation
canals. Since the groundwater table improves during taha, especially in areas
adjoining to main canals, farmers in the newly deveioped area who do not
cultivate paddy could cultivate OFCs using dug wells.
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14)

15)

In the NIS, during a wet maha, farmers prefer to grow paddy with very little area
going for OFCs. On the other hand, in a dry maha, farmers make use of rainfall
and supplementary irrigation to grow OFCs. This is a positive development. In
maha 1992/93, 560 ha were planted with OFCs. This area can be increased to
about 1,000 ha.

During yala, the NIS farmers are reluctant to cultivate rainfed OFCs due to high
variability in irrigation supply. The seasonal allocation planning procedure, now
well integrated into the main system management component, ensures a rational
allocation of the available seasonal supply to the NIS. With this assured canal
supply in conjunction with rainfall and dug well supplies, it would be possible to
increase the OFC cultivation from the 250 ha now being cultivated to about 1000
ha. This area could be further improved by bringing more lands, especially from
Tracts 1and 2 of RB and LB, under semi-permanentcrops such as banana which
need few irrigations between June and August.

The results of diversification of crops in Kirindi Oya show that even with poor
yields, farmers can earn a profitable income from OFCs, if they can avoid
problems such as late cultivation and the stray cattle menace and if they can
acquire sufficient knowledge about how to cultivate OFCs on irrigated lands. The
two major economic constraints observed in this system were fluctuations in
output price and yield variation within and between seasons.

148 Concluding Remarks

The major achievements of this study can be listed as follows:

*

Developing and implementing a seasonal allocation plan which was accepted by
the farming community and agency officials including politicians.

Institutional strengthening by making the PMC the nodal agency for making all
irrigation related decisions.

Introducing the IMIS and improving main system operation management of
RBMC through a better communication network and monitoring.

Evolving appropriate strategies for the adoption of institutional knowledge and
past experience in irrigation management for crop diversification in the RB and
LB Tracts including EIS.

Effecting water saving and minimizing salinity problems in the EIS tanks through
skilful operations of the system.
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These achievements have led to:

* Increasing the intensity of irrigation in the Kirindi Oya System (Figure 1.2.).
Although the increase has been modest due to droughts, like yala 1992, there is
atrend starting from 1989 maha.

* Improving the water use efficiency both in the old EtS and the NIS (Figures 1.3
and 1.4).

*

Evolving a process and a framework for improving jand sustaining irrigation
system performance (Figure 1.5).
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CHAPTER 2

Seasonal Planning

21 OBJECTIVES

At the beginning of Phase II of the Irrigation Management and Crop Diversification (IMCD)
activity in 1991, it was well known that water availability at Kirindi Oya was significantly less
than originally estimated and even less than estimated at the time of formulation of Phase I1.
As described in the Inception Report, development and implementation of a seasonal water
allocation plan to effectively match supplies © demand was a basic need. No such plan existed
in 1990.

The Inception Report outlined several steps to be taken, including:

* assessing quality,

* establishing water rights and priorities,

* planning seasonal demand,

* : . : : . :
implementing the allocation plan (with the help of computer simulation) and

*

resolving various institutional issues.

Over the life of the project, the efforts of agencies, IIMI and others have produced a seasonal
allocation planning system that Seems to answer the needs, although it is still too soon to be
sure. This planning system was, however, not developed solely as a technical exercise. As will
be shown, resolution of the institutional issues came about largely through political processes
beyond the control of the agencies and 1IMI.

22 IMPROVING THE TECHNICAL BACKGROUND

The Inception Rgoort identified three key technical issues:

* assessing supply,

* planning seasonal demand and

* implementing the allocation plan.
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The last item refers to operational planning and is discussed in Chapter 3 under Improvement
of Main Canal Operations. This discussion covers only the first two items.

2.2.1 Improved Supply Assessment

At the beginning of Phase II in 1991, the estimates of water availability were known to be
faulty. Work on reappraising inflow data began early in the IIMI Phase II project with the
collection of 35 years of Kirindi Oya monthly discharge records from the Irrigation Department
(ID). A detailed analysis of these. records was carried out. As part pf the analysis, outlying
values were replaced by recently observed values. The analysis was carried out for 70, 75 and
80 percent exceedance probabilities. The results of the analysis are given in Table 2.1.

Table 2.1. Probable inflows at Lunugamvehera.

Month Inflow (acft)
50% 70% 75% 80% 90%

September 5467 2916 2349 1944 1188
October 14985 | 10206 7557 4050
November | 46778 | 34344 33210 26568 19494
December | 32400 | 23166 20436 17010 9747
January 21060 | 14094 11259 9234 6129
February 13851 | 7695 7695 3105 3105

Subtotal 134541 | 92321
March 19116 | 10530
April 40500 | 32235
May 23652 | 16200
June 7371 5427
July 5265 4050
August 4374 2997 2810 2511 1053
Subtotal 100278 | 71439 | 64580 | 53946 | 32211
Total 234819 | 163860 146321 | 120366 | 75924

Using this data the cumulative values shown in Table 2.2 were calculated.
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Table 2.2. Monthly Cumulative Inflows at Lunugamvehera.

Month Inflow (acft) " _

50% 70% 75% 80% 90%

September 5467 | 2916 2349 1944 1188
October 20452 | 13122 | 9906 7776 5238
Mid November | 43841 | 30294 | 26511 | 21060 | 14985
November 67230 | 47466 | 43116 | 34344 | 24732
December 99630 | 70632 | 63552 | 51354 | 34479

120690 | 84726 | 74811 | 60588 | 40608
134541 | 92421 | 81801 | 66420 | 43713
19116 | 10530 | 8691 | 7614 4779
59616 | 42765 | 41601 | 35802 | 23490
83268 | 58965 | 54399 | 45198 | 28026
90639 | 64392 | 58773 | 49086 | 30429
95904 { 68442 | 61770 | 51435 | 31158
100278 | 71439 | 64580 | 53946 | 32211

The results were analyzed and evaluated by a TC that included officers from the ID, the
Irrigation Management Division (IMD), the Department of Agriculture (DOA) and IIMI. Two
key conclusions were drawn from this analysis:

1) Using the 70, 75 and 80 percent exceedance figures, estimates were made for

wet, normal and dry maha seasons and wet, normal and dry yala seasons as
shown in Table 2.3.

Exceedance Nature of Range of inflow
probability season (acft)
Mahaseason l Yala season
80% Dry 66000 - 70000 50000 - 55000
75% Normal 80000 - 85000 | 60000 - 65000
70% Wet 90000 - 95000 | 70000 - 75000
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2) It was concluded that sufficient inflow into the Lunugamvehera would normally
be received so that imgation issues could be made from 15 November for maha
and from 15 April for yala even assuming that the reservoir starts from sill level
(150 feet above minimum spill level [MSL]) for maha.

When these results were presented to the Study Coordinating Committee (SCC) and other local
officers, they suggested that the definition of six types of seasons (three for maha and three for
yala) was too complicated and did not fit the observed inflow pattern, They suggested that
inflow during yala has little variability while maha inflow has two distinct categories. As a
result, inflow into the Lunugamvehera can be divided into three classes: a) dry maha inflow of
about 60,000 acre feet (acft), b) wet maha inflow of 80,000 acft or more and c) normal yala
inflow of 40,000 acft.

After the events of maha 1991/92 and maha 1992/93 (see Sections 2.4.2 and 2.4.4), the TC
suggested that at the beginning of each maha season it assume that the season would be dry.
By the end of December, it would be possible to tell from the storage in the Lunugamvehera
whether inflow has been high enough to classify the season as a wet maha. [If it is a wet maha,
water could be allocated for a late maha crop, sometimes called a "meda" crop, in portions of
the New Areas not previously authorized for paddy cultivation.

2.2.2 Technical Aspects of Determining Seasonal Demand

Seasonal demand can be calculated only when the principles and priotities for allocating water
have been established. This subject is discussed in detail below. There were three key technical
aspects to calculating seasonal demand that needed to be clarified:

* .
Crops to be cultivated and the amount of water to be allocated to each class.

*
Zoning the New Areas since the expected inflow figures indicated that it would
not be possible to plan on irrigating paddy in the whole of the New Areas in most
years.

*

The amount of water required for the Ellegala given that in some seasons the
Ellegala tanks receive a large amount of drainage water from the New Areas.

After trying several different ways of classifying crops, the TC defined three types of crops for
the New Areas: paddy, irrigated other field crops (OFCs) and rainfed OFCs. The difference
between irrigated and rainfed OFCs is that irrigated OFCs are allockted six waterings while
rainfed OFCs are allocated only two. Bananas were considered a separate class because of the
long growth period but they have since been dropped, because banana$ are not being cultivated
to any significant extent. For the New Areas it was decided that during maha paddy should be
allocated six to seven feet of water, imgated OFCs three feet and rainfed OFCs 1.2 feet.

28

[S——



Zoning the New Areas is a way of simplifying the identification of areas to which water can be
allocated. After careful consideration, the TC defined three zones each covering approximately
4,000 hectares:

Zone 1: Tracts 1and 2 of the Right Bank
Zone 2: Tracts 1 and 2 of the Left Bank
Zone 3: Tracts 5, 6.and 7 of the Right Bank

Using these zones, demand for water in the New Areas could be calculated using the figures
shown above. Also, because there are only three zones it would be easier to get agreement on
a decision about which areas should get water.

Prior to Phase 11, tae Irrigation Engineer (IE) for Ellegala assumed 56,000 acft as the Ellegala’s
requirement for paddy in the absence of drainage during both maha and yala. If relevant
portions of the New Areas were to be irrigated, he assumed that 30 percent of the water issued
to the New Areas came as drainage to the Ellegala tanks. These figures greatly overestimated
the Ellegala's demand.

To obtain more accurate figures, IIMI collaborated with the ID on a Water Balance Study of the
Ellegala tarks (Chapter 3).

Based on the findings of the study and experience gained since 1986, it is now estimated that
* during a wet maha, 15,000 acft of water is needed for 100 percent paddy in the Ellegala,

* during a dry maha, 25,000 acft of water is needed for 100 percent paddy in the Eliegala

and

during a normal yala, 30,000 acft is needed for a cropping pattern which includes 50
percent of the area in paddy, 25 percent in OFCs and 25 percent fallow.

Combined with demand figures for the allocation to the New Areas, these figures allow
calculation of the total demand.

2.3 RESOLVING THE INSTITUTIONAL ISSUES
The Inception Report identified two key institutional issues:

establishing water rights and priorities and
resolving various institutional issues.
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The latter refers to determining the roles and responsibilities of the various parties in making
key decisions.

2.3.1 Establishing Water Rights and Priorities

Rights to receiving imgation water are a key concern in defining an dilocation system. In Sri
Lanka, all surface water legally belongs to the Government and there is no legally recognized
system of individual or group water rights. The practice is to assign water rights each season.
The Irrigation Ordinance defines mechanisms for seasonal allocations hut adds that all decisions
are subject to review and change by the Government. The final authority is the Minister in
charge of irrigation. In 1991, this was the Minister of Lands, Irrigation and Mahaweli
Development. Currently it is the Minister of Forestry, Imgation and Mahaweli Development.

There are certain widely accepted principles for water distribution that govern the seesoral
assignment of water rights to individuals:

One principle for water distribution is that water is distributed to all farmers in
proportion to landholdings within the authorized area. This rule is modified for
different crops; paddy farmers receive more water than farmers growing OFCs.
*
Equity is an important principle. Sri Lankan farmers and system managers have
devised various ways of sharing water in water short seasons.
*

A third principle is that a standing crop has priority oven a yet to be planted crop.
Thus if one group of farmers gets water to start a crop they may be able to deny
water rights to another group who were planning to use the water later.

In some localities, local principles are also accepted. One of the more common of these is that
during short water seasons some areas within a system are authorized to receive water while
others are not. Presumably this type of rule has arisen from repeated allocation decisions which
have come to color the expectations of farmers and officers, thus giving them legitimacy. For
Kirindi Oya, two local principles were recognized prior to 1991:
* Ellegala farmers consistently claimed prior rights to all Kirindi Oya water on the
grounds that they were using it first. They publicly claimed that they had enjoyed
200 percent paddy cropping intensity prior to the construction of the
Lunugamvehera. Records and private conversations have clearly indicated that
the actual average cropping intensity was not more than 150percent. Until 1991,
this claim was tacitly respected by officers managing the system. The Ellegala
farmers hoped that the claim would come to be generaily accepted. Since then
they have threatened to go to courts to have this priority legally established.
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Since 1986, whenever water was available for the New Areas, system managers
assigned it to different subareas in a crude rotation system intended to assure
long-term equity.

To help adapt the generally accepted principles to the specific needs of Kirindi Oya, in 1991 the
Special Task Force created to look into the Phase | recommendations appointed a Subcommittee,
which included high level officers from the 1D, the Land Commissioner’s Department (LCD),
the IMD and IIMI. The Subcommittee made its recommendations in January 1992. Members
of the Subcommittee discussed this proposal with Farmer Representatives {(FRs) on 27 May
1992. The farmers asked for the opportunity to discuss it among themselves. A second meeting
of 20 FRs was held on 6 June 1992at which the FRs presented their own set of proposals aimed
at making it possible to cultivate the whole of Kirindi Oya every season.

At that time, the local TC referred to in Section 2.2.1 was created to develop these two sets of
recommendations into a workable plan. On the basis of the improved data on water availability,
the TC prepared a set of proposals. A slightly modified version of this proposal was used as
the basis for the initially approved allocation for the 1992/93 maha season. Events during that
season (Section 2.4.4) led to reconsideration of the allocation strategy by the TC. The revised
strategy was discussed with FRs in July 1993and with one adjustment has been accepted as the
basis for allocation planning (Section 2.4.6).

The revised strategy included the following provisions:

1) The New Area (except Tract 3 of the LB) is divided into three zones of about
4,000 acres each as mentioned earlier. At the beginning of the maha season, it
is assumed that the season will be dry. Therefore, two out of three zones are
authorized water for paddy and the third for rainfed OFCs. The area authorized
for OFCs rotates among the three zones. If at the end of December the season
IS judged to be a wet maha, the other field crop zone will get water for a late
maha paddy crop following harvest. If it is a dry maha, then the zone would get
water for irrigated OFCs during the following yala. Zones authorized for paddy
during maha will normally not get water during yala.

2) The Ellegala is allocated water for 100 percent paddy during maha. During yala,
the Ellegala is allocated water for at least 50 percent paddy plus some portion in
OFCs.

3) Badagiriya is allocated up to 5,000 acft of water during maha if there is a
shortage but receives nothing during yala.

4) Tract 3 of the LB is allocated water for irrigated OFCs during both maha and
yala.
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Maha water issues begin by supplying the Ellegala by 1 November each year. If there is
adequate water in the reservoir, both the Ellegala and one of the New Area paddy zones are

started simultaneously. After three weeks (by 21 November) water is supplied to the second
paddy zone.

One of the key points is that, because the third zone might be authorized water for a late maha
paddy crop if there is enough water, some of the yala inflow might be used for such a crop.
Thus not all of the yala inflow is reserved for the Ellegala. Table 2.4 shows the percentage
allocation for the major subareas in Kirindi Oya under this strategy.

Table 24. Percentage allocation of water to major subareas.

Type of season Percentage allocation

New Area | Ellegala | Badagiriya

Dry Maha 55% 40% 5%
Wet Maha 5% - 20% 5%
Yala ; 20% 80% -

232 Defining Decision-Making Roles and Responsibilities

The key concern was defining which body is responsible for making seasonal allocations and
other aspects of the seasonal plans.

The Irrigation Ordinance of 1968 specifies that seasonal planning is carried out jointly by
farmers and officers at "Kanna" (seasonal) meetings called by the Government Agent. In fact,
Kanna meetings in large irrigation Systems have not worked effectively for seasonal allocations
because the size of the systems and number of farmers involved make decisions impossible.
Commonly, decisions were made by agency officers and disseminated to farmers via Kanna
meetings.

Under the participatory imgation system management policy, the seasonal planning role of the
Kanna meeting is to be taken over by the Project Management Committee (PMC). However,
this did not happen in Kirindi Oya although the Integrated Management of Major Agricultural
Schemes (INMAS) program was introduced in 1986. At that time, two Project Managers (PMs)
appointed - one for the Ellegala and one for the New Areas - and separate PMCs were created.
Creation of the PMs, however, did not make major changes in the seasonal allocation planning
system because the two separate Committees were not in a position to decide water allocations
between the Ellegala and the New Areas.
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Therefore prior to 1991, seasonal decisions were generally made by the Government Agent as
advised by 1D officers. When discussion among officers was required, it usually took place at
the Kirindi Oya PCC, a body whose main responsibility was to oversee construction and
settlement efforts.

In its Phase | Final Report, 11IMI recommended that the two PMCs should be expanded to three
and that a superior Water Management Committee (WMC) should be created for seasonal
allocations. Instead, the State Secretary of Irrigation recommended combining the two existing
PMCs into one and creating Subproject Committees (SPCs) to support them. Therefore, in
September 1990, one of the PMs was transferred and the two PMC combined into one.

Although most officers accepted the unified PMC as the legitimate seasonal planning body from
the very beginning, there have been disputes among farmers over this assignment. The roles
of the Government departments have been and continue to be providing technical advice and
support to the PMC.

2.4 ESTABLISHING THE SEASONAL ALLOCATION PLANNING SYSTEM

In light of the water shortage in Kirindi Oya and the conflicting demands from groups of
farmers, actually putting an effective seasonal allocation planning system into place took a great
deal more than the technical efforts described so far. The real key has been to get general
acceptance by the farmers of the various principles and practices described above. This
acceptance can come only when all interested parties accept one way as the best compromise
possible. Achieving this acceptance requires discussion and negotiation among the various
parties including learning what the practical limits of demands are. This discussion and
negotiation together with generated conflict make up the political process of coming to a general
agreement.

In Kirindi Oya, these processes have taken place over several seasons; for this reason, the
processes will be. described as a history beginning with establishing the unified PMC in
September 1990, the first innovation introduced as a result of the 1IMI project.

2.4.1 Maha 1990/91 and Yala 1991: No Change

The first meeting of the unified PMC was held on 25 September 1990 in time to make seasonal
allocation decisions for maha 1990/91.

No FRs from the Ellegalawere present at the first meeting. The Ellegala farmers suspected that
the PMC would try to curtail the virtual absolute priority rights to water that they had enjoyed
since 1986. It had become apparent to the farmers that there was sentiment among officers for
a "fairer” allocation of water, that is an allocation that gave more water to New Area farmers
even at the cost of reducing water supplies to the Ellegala.
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For this reason, they demanded assurances that their rights would be recognized before they
would participate in the new Committee. No such assurances were given but after the first
meeting, Ellegala FRs began attending as "observers." They gradually chose to take part and
within a few months their "observer" status was forgotten.

For maha 1990/91 and yala 1991, although seasonal plans were discussed at the PMC, no
changes from preintervention seasonal allocation patterns were observed. During both seasons,
the Ellegala received authorization for 100 percent paddy. During maha 1990/91, 10,600 acres
of the New Areas were authorized water for paddy and 1,500 acres in Tracts 6 and 7 of the RB
were authorized water for OFCs. During yala 1991, a small amount of water was authorized
for OFCs in Tract 3 of the LB.

2.4.2 Maha 1991192: Disputes and Late Maha Crops

In July 1991, the PMC adopted an initial seasonal plan that came under severe criticism from
many quarters:

1) Because it authorized water releases to the New Areas at the same time as
releases to the Ellegala, Ellegala farmers objected on the grounds that saline
drainage water from the New Areas would affect their seedlings.

2) Badagiriya farmers complained that they should get second priority for water after
Ellegala.

3) Farmers in Tracts 6 and 7 of the RB, speaking through officers, got the Central
Coordinating Committee to authorize water for paddy to their tracts several weeks
earlier than had been decided by the PMC.

After these complaints were dealt with, the final plan authorized paddy cultivation in the
Ellegala, Tracts 1and 2 of the RB and Tract 1 of the LB beginning in September. Water for
paddy was authorized for Tracts 6 and 7 of the RB beginning mid October. OFCs were
authorized for Tract 3 of the LB after 75 mm of rain. In addition, three issues of water were
authorized for OFCs in Tracts 2 and 5 of the RB. Supplementary water would be issued to
Badagiriya only when water became available presumably by 1 November. The PMC also
decided that in the future it would issue water to Ellegala prior to the New Areas until the DOA
could fully investigate the salinity problem.

All of the authorized areas were under cultivation by the end of Npvember when, because
November inflows were good, the ID recommended that paddy be authorized for Tracts 2 and
5 of the RB, the sole areas not under cultivation. The PMC decided to issue water to these
tracts on 30 November. Cultivationin Tract 2 of the RB began in December but cultivation in
Tract 5 of the RB was delayed until January because of a drop in rainfall in December.
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As it turned out, maha 1991/92 cultivation was very successful in all ateas. A key innovation
during the season was changing the plan in response to conditions. Prior to this season, once
allocation decisions were ratified by Kanna meetings, they were followed unmodified through
the season. Without the PMC, there had been no means by which plans could be changed.

2.4.3 Yala 1992: Disaster in the Ellegala

The Ellegala farmers' suspicions about the intentions of the officers and New Area farmers
appeared to be confirmed by the PMC decision to authorize late paddy cultivation for maha
1991/92. In aJanuary 1992 meeting of the PMC, a FR from Ellegala stated that "some farmers
in the RB have said that they will try their best to get water for a late maha crop and deprive
the Ellegala farmers of their yala crop.” Thus right from the beginning of the January
discussion of the yala 1992 seasonal plans, the Ellegala FRs consistently demanded authorization
of paddy for the whole of the Ellegala largely to maintain their claim to priority water rights.

Because the Weerawila tank was spilling from drainage water from Tract 2 of the RB, water
issues for paddy under the Weerawila were authorized from 1 March 1992. Authorization for
other areas was taken up at the March PMC meeting. At that meeting, paddy cultivation under
the Pannegamuwa tank was discussed and some said approved. Decisions for the other subareas
were delayed because of lack of rain. One issue at the meeting was the amount of water actually
available. The figures quoted officially by the ID included only water about the minimum
operating level (MOL) for the Lunugamvehera, that is 156 feet above MSL. However, one IE
and several farmers insisted that the 12,000acft of water between the MOL and sill level (150
feet above MSL) should be included. This argument recurred several times in later discussions.

Rains began in mid April 1992 and issues to the Pannegamuwa began soon after. However, the
PMC delayed further authorizationson several occasions because the rains were light. Finally,
however, a special PMC meeting held on 1 May, approved water issues for paddy for all of
Ellegala, against the advice of the ID officers. Because of their concern, the Department
officers organized meetings of farmers in the areas where cultivation had not already begun.
At these meetings, the officers explained the risks. At these meetings at least some of the FRs
claimed that, instead of 7,000 acft of water in the Lunugamvehera as reported by officers, there
was really 33,000 acft. This figure apparently included both the water between MOL and sill
level and the dead storage. Although some farmers said later that they were at first persuaded
at these meetings that the risks were too high, their own representatives pushed them to cultivate
to maintain their claim to priority rights to the water.

Rains were unusually light during yala 1992. Even by the end of March the lack of rain had
become a major topic of discussion all over Sri Lanka. As the season progressed, it became
apparent that the worst predictions for the season would be fulfilled. Rains were lighter than
usual and failed totally in mid June. Water issues were stopped on 2 July on the orders of the
Deputy Director of Irrigation to protect domestic water supplies to the New Areas. On that
date, the water level in the Lunugamvehera was two feet below MOL. Protests through the
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State Minister for Irrigation resulted in the release of an additional 3,000 acft of water, but water
Issues ended finally on 23 July.

The result was total crop failure in all parts of Ellegala except Weerawila and Pannegamuwa.
Weerawila farmers, because they started much earlier and because they had their own supply
of water suffered only minor losses. Pannegamuwa farmers suffered losses but some farmers
achieved reasonably good crops. In the other areas, use of wells ahd other last-ditch efforts
were tried but were not sufficient to save the crops. About three-fourths of the Ellegala yala
1992 crop was lost to drought.

This disaster in 1992 yala taught important lessons to the Ellegala fatmers, including:

1) At the beginning of the yala 1992 season, the Ellegala farmers’ distrusted the data
on water availability provided by the ID. The distrust was caused in part by the
failure of the ID to explain the workings of the reservoir and especially the
significance of the MOL. Attempts to get more water during the season taught
the farmers a great deal about reservoir operations; by the end of the season,
most Ellegala farmers, and many other farmers as well, understood the
significance of the MOL for seasonal allocations.

2) During yala, the Ellegala farmers learned that it was not wise to disregard the 1D
warnings as counselled by some of the their leaders., One result of the yala
disaster was a massive change of leadership in Ellegala, farmer organizations.

These lessons became important in later seasons.
2.4.4 Maha 1992/93: Conflict and Political Intervention

By July 1992, the TC had prepared recommendations for an allocation strategy based on the
Subcommittee’s recommendations, farmer suggestionsand a new analysis of water availability.
Based on these recommendations, the PMC tentatively authorized paddy cultivation in all of the
Ellegala and Tracts 2 and 5 of the RB and other field crop cultivatiori in Tracts 1, 6 and 7 of
the RB and in Tracts 1, 2 and 3 of the LB. Water issues were to begin only after water in all
of the tanks had risen above MOL.

Opposition to this plan grew rapidly, particularly in Tracts 1and 2 of the LB and Tract 1 of the
RB. In these tracts, during August, an “independent”farmers’ organization was formed with
the support of a Divisional Secretary to work against the plan. At the September PMC meeting,
the FR from Tract 1 of the LB complained that local officials answerable to the Divisional
Secretary were removing barbed wire and fence posts from the area to prevent farmers from
cultivating OFCs instead of paddy.
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Rains came late and the water level in the Lunugamvehera rose more slowly than expected. The
new rules meant that all cultivation had to be delayed. Because of lack of water, decisions were
postponed twice until a PMC meeting on 19 November. Heavy rains arrived in mid November.
The 19 November PMC confirmed a) the allocation of water for paddy in the Ellegala and
Tracts 2 and 5 of the RB, b) allocation of water for OFCs in Tracts 1, 6 and 7 of the RB and
Tracts 1, 2 and 3 of the LB, and c) allocation of 5,000 acft to Badagiriya for paddy.

In response, the independent farmer organization held a meeting on 20 November to mobilize
support for getting water for paddy in these three LB Tracts. With the support of this group,
a local politician appealed personally to the Minister for Lands, Irrigation and Mahaweli
Development. On the Minister’s orders, a special PMC meeting was convened on 22 November
but made no change in the allocation. That evening a meeting was held among many of the
same officers, an Member of Parliament (MP) from the district and the leaders of the
independent farmer organization. It appeared that the farmers believed that the ID was
understating the available water by the 12,000 acft between MOL and sill level. At the meeting,
the MP asked the farmers to nominate three people to meet the Minister.

During the first week in December, the delegation of farmers met with the Minister. Also
present were the Minister of Agriculture, several State Ministers, the Director of Irrigation, the
Director of the IMD and the Deputy Director of Irrigation. Although the Director of the IMD
claimed that 50 percent of the area had been planted with OFCs which would be damaged by
water issues for paddy, the farmers argued that only 5 percent of the area had been planted.
They also claimed that some farmers had already completed plowing using only rainfall. They
agreed to get other farmers 1 complete all plowing with rains only. The Minister then agreed
to issue water for paddy to Tract 1 of the RB and Tracts 1and 2 of the LB subject to several
conditions, the most important of which was that ali plowing would be completed before 20
December using only rain.

Very little plowing had been carried out by 20 December, in part because rainfall was less than
expected during the period. The ID was faced with a serious difficulty in delivering water to
only those few fields where farmers had completed plowing. When ID employees tried to
deliver only to the plowed fields, they were harassed and threatened by farmers. Water delivery
to the Ellegala was blocked by farmers to get more for the LB tracts - the cables to control the
gates for the Ellegala feeder canal were cut - and some farmers operated gates and regulators
to divert water to their fields instead of to the intended destinations.

Following another meeting called by the MP, at which one FR was physically assaulted for
opposing water issues for paddy, some FRs and the Deputy Director of Irrigation met the
Minister who was in the area for other reasons on 25 December. On the advice of the Deputy
Director, the Minister ordered that water issues for paddy were authorized for all parts of the
three tracts from 27 December.

One consequence of this decision was the loss of at least 650 acres of OFCs. In many cases
these crops were simply plowed under; in other cases, farmers hurried to get some small part
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of the crop before plowing them under. Many of the farmers have ciafmed compensation from
the Government. Ultimately the maha paddy crops in Kirindi Oya all turned out well.
However, the maha season extended into May and required the use of Inflow from yala rainfall.
In turn this affected the yala 1993 cultivation in the Ellegala.

The dramatic events of the season taught important lessons to officers, politicians and many
farmers, including:

1) Many New Area farmers learned that they can successfully demand more rights
to water.

2) Some New Area farmers learned that working outside &he PMC causes conflicts
among themselves. Ore result has been a disbanding of the “independentfarmer
organization” but emergence of many of the leaders of the independent
organization as leaders of the officially recognized farmer organizations.

3) Ellegala farmers learned that they could not trust the administratorsand political
authorities to protect their claimed priority rights to water. One result was that
the Ellegala farmers threatened to go to court to estaﬁblish their rights legally.
After discussing the matter with lawyers, they dropped the issue and have chosen
to work through the PMC.

4) The interventions by political authorities generated a great deal of criticism.
Grounds included loss of OFCs, loss of part of the yala 1993 paddy crops in the
Ellegala, harassment faced by ID employees, damage to irrigation structures and
interference in the establishment of a technically sound seasonal allocation
strategy.

These lessons have been important in publicly establishing the Iimits of power to influence
events.

245 Yala 1993: Other Field Crops in the Ellegala

Because of the events of maha 1992/93, the TC felt it necessary to consider a yala seasonal plan,
based on the proposals accepted by the PMC in July 1992, well ahead of time. InJanuary 1993,
the TC carried out an analysis of probable water supplies and requirements which showed that
there would not be enough water for 100 percent paddy in Ellegala letjatone in the New Areas.
The Committee then sketched out a series of steps to develop an acc%pted plan. These steps
included a number of meetings with FRs and farmers at various levels to inform them of the
water shortage so they could make an informed allocation decision.

The Ellegala FRs were anxious not to repeat the disaster of yala 1992 and thus cooperated with

the TC to develop a plan that would fit the available water. The biggest problem was a
disagreement among the Ellegala FRs over whether they would respond to the water shortage
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by giving priority to one or two tanks as had been done before the construction of the
Lunugamvehera or whether they would share the water among all of the subareas. At the urging
of the TC, the PMC agreed to share the water among all of the subareas in proportion to the
command areas. The PMC also agreed to maximize the area cultivated by planning for
diversified crops including paddy, OFCs and fallow.

The firel decisions about which areas would have paddy, which OFCs and which would be
fallow were made at Kanna meetings held in the first week of May 1993. At these meetings,
disagreements among farmers were evident but only Weerawila farmers demanded the right to
plant paddy in the whole area; all others accepted the necessity of restricting the planting of
paddy on the advice of the ID. The Kanna meeting decisions are shown in Table 2.5.

Table 2.5. Kanna meeting decisions.

System Extent to be | Date of first | Final date for Last
cultivated water issue | planting/sowing | water
Issue
Paddy | OFCs
Pannegamuwa | 200 350 6.5.1993 31.5.1993 31.8.1993
Weerawila 750 1550 7.5.1993 2.6.1993 2.9.1993
Debara wewa 350 750 451993 30.5.1993 30.8.1993
Tissa wewa 1000 | 2000 7.5.1993 31.5.1993 31.8.1993
Yoda wewa 1050 | 2150 10.5.1993 5.6.1993 5.9.1993
Gamunupura 125 275 9.5.1993 35.1993 3.9.1993
=

The outcome of the season was that the area under paddy exceeded the planned area by 10
percent but only 65 percent of the area planned for OFCs was actually planted. The paddy crops
turned out well but the OFCs did not. A major reason was that the long delay in making the
seasonal decision meant late. planting which led to pest and disease problems. By the end of the
season the water level in Lunugamvehera Reservoir was three feet below MOL.

A survey of 110 Ellegala farmers carried out by 1M1 showed that 40 percent believed that the
seasonal decisions were made jointly by the FRs and ID officers. Twenty percent of the
respondents did not know how the decisions were made while 19 percent felt the decisions were
made by FRs and officers after consulting farmers. The rest of the answers were scattered.
None felt that a decision was made at the Kanna meetings. However, half said that they learned
of the seasonal decisions at the Kanna meetings. The remainder learned of the decisions from
a variety of sources. Despite this, 85 percent of the farmers said that they would agree with the
type of decision reached for yala 1993 in a water short season.
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The results of the decision-making process in yala 1993 contrast vividly with the results in yala
1992. Not only was the decision very different - in fact it was the first time there has ever been
agreement on such widespread planting of OFCs - but also the process itself was less
confrontationaland problematic. In large part this was a result of fessons learned in 1992. It
is significant that the Weerawila farmers were most opposed to tﬂe plan. The Weerawila
farmers had experienced crop failure in yala 1992 as had the Ellegala farmers.

24.6 Maha 1993/94: Resistance to Political Intervention

The events of maha 1992/93 in Kirindi Oya - including the claim, for damages to OFCs -
generated a great deal of concern both locally and at the level of the ¢entral Government. One
result was the appointment of two MPs to investigate four issues, one of which was the seasonal
allocation of water. Two other MPs from Hambantota District also: got involved. At public
meetings with FRs and laal officers, the MPs were convinced of the necessity of a water
allocation plan. Also, at one meeting, the FRs asked the MPs not tol interfere but to leave the
seasonal decisions to the PMC.

Partly as a response from this concern at political levels and after; the experience of maha
1992/93, the TC felt a need to revise the overall principles for seasonal planning. The revised
set of principles (Section 2.2.2), incorporating the concept of the late maha crop and some other
changes from the 1992 proposal, was presented for discussion to FRs at a special meeting on
8 July 1993. At this meeting, the FRs proposed some changes to the plan:

) Instead of the proposed 60 percent of yala inflow allocated to the Ellegala, 80
percent should be allocated to ensure that 70 percent of the Ellegala could be
planted with paddy.

2) Farmers in the New Area zone assigned OFCs should be allowed to grow kekulan
(rainfed) paddy with supplementary irrigation as needed.

3) The amount of water allocated to Badagiriya should be 3,000 acft or less.

4) New Area farmers should cultivate bananas and OFCs op RBE soils. To promote
OFCs the cattle problem and the non-residence of New Area farmers should be
addressed.

5) The Ellegala system should be adequately rehabilitate4 to use water efficiently
and solve the salinity problem.

6) The Government should supplement inflow to Lunugamyehera by diverting water
from another source.

7N The Government should redistribute land in Ellegala farmed under tenancy
arrangements since landlords oppose cultivation of QFCs.
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After this meeting, the proposed seasonal plan was discussed by meetings of various groups of
farmers, including a meeting held by the Divisional Secretary. A group of New Area farmers,
including the President of the Right Bank SPCs and some of the leaders of the now disbanded
"independent” farmer organization, met to develop an alternative plan.

In fact they developed two such plans:

* Under the firstplan, during maha, Ellegala would have 100 percent paddy; Tracts
1and 2 of the LB and RB Tracts 1and 2 would get paddy; and RB Tracts 5, 6,
and 7 would get paddy but would have © begin land preparation solely with rain.
Water would be saved by closing the canals two days a week; some of this water
would be given to LB Tract 3 for OFCs and some to Badagiriya. During yala,
Ellegala would get water for 50 percent paddy and the rest of the available water
would be distributed to other areas on a rotation. Every farmer in the New Areas
would be expected to cultivate at least five acre of his land with permanent or
semi-permanent crops to Save water from yala 1994.

Under the alternate plan, no water would be issued for yala cultivation anywhere
and all water would be used for maha paddy cultivation throughout the whole
system. The farmers worked out a detailed calculation of water requirements to
show that this would be feasible under some water saving assumptions.

These plans were written up in a report that also claimed that the TC was ignoring the necessity
of finding an additional water source for the system. The report was signed by the President
of the Right Bank SPC.

The seasonal plan was first discussed by the PMC at its meeting on 22 July 1993. At this
meeting, the fact that a group of farmers was developing an alternative plan was made known.
No decisions were made but the necessity of making the decision at the September meeting at
the latest was stressed.

The seasonal allocation was not discussed at the August PMC meeting. At the meeting on
September 17,an amended version of the TC plan was presented by the Chief Resident Engineer
(CRE) of the ID. The sole amendment was an increase of Ellegala's share of the yala input
from 60 percent to 80 percent. Based on allocations during past maha seasons, for maha
1993/94 the top priority for paddy in the New Areas would go to RB Tracts 5, 6, and 7; second
priority to RB Tracts 1 and 2; and third priority to LB Tracts 1and 2. By this time, the local
MPs had made a request to issue water for paddy to LB Tract 3 but the CRE pointed out that
the decision to restrict LB Tract 3 to OFCs had been made by the Ministry and could not be
changed by the PMC.

At the meeting, the New Area FRs proposed the alternative plans described above but were

opposed by Ellegalaand Badagiriya FRs, Because of these differences, the PMC did not decide
on a seasonal plan except to allocate 5,000 acft to Badagiriya.
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At the request of FRs, the PM held hamlet level meetings to discuss the seasonal plans.
However, several of these were not attended by the ID officers. Without ID officers 10 refute
the technical arguments of proponents of the alternative plans, it was difficult or impossible to
convince farmers that the alternative plans were very risky and that the TC plan was the best.

Another PMC meeting was held on 23 September to make the seasonal allocation decision. At
this meeting, the alternative plans were dropped and the TC proposal was adopted. There was
considerable discussion about the starting dates for water issues. Table 2.6 shows the results
of the discussions.

Table 2.6. Allocation plan for Maha 1993/94,

" System l Date of first issue "

u Ellegala System l 25.10.93 "
RB Tracts 5, 6 and 7 20.11.93 ||

LB Tract 3 (OFCs) 20.10.93 l
Badagiriya 5.11.93

The decision about issues for paddy in LB Tracts 1 and 2 was postponed until January as
specified in the plan. In the meantime farmers in those tracts could plant OFCs with the rain
in the expectation that, if needed, they would receive some water issues later.

At this meeting, the FRs from the LB tracts warned the PMC that some farmers were trying to
get water for paddy through political intervention. The CRE promlsed to inform the Ministry
and higher level officers about the plan. However, following this meetmg, some of the LB
farmers, through other politicians, contacted the Minister of Agricultural Research and
Development who requested the Director of Irrigation to issue water for paddy cultivation to the
LB tracts. In response he asked for a special PMC meeting to be held on 25 November to
discuss this possibility.

At the meeting, an early issue of water to these tracts for paddy was opposed by the ID officers
as well as by several FRs on the grounds that they should stick to the: plan. The FR from LB
Tract 2 also said that an early issue of water would damage the OFCs planted in his tract. The
LB Tract 1 FR claimed that very few people in his tract had cultivated OFCs and that they
would sign papers agreeing not to claim compensation for any damages caused. The PMC
decided to send a letter to the Director of Irrigation opposing the early Tssue of water and noting
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that the water situation should be reviewed in January. In addition, the letter stated that the
decision should be left to the PMC and to the FRs from the legal farmer organizations. No
water was issued for paddy.

Rains were heavy and by the date of the next PMC meeting on 24 December, there was already
30,000 acft more water in Lunugamvehera than would be needed for the whole of Kirindi Oya.
At the meeting, the CRE explained that several persons, including a prominent local politician
from LB Tract 1, had requested water issues for paddy in all three LB tracts. The local
politician had encouraged some farmers in LB Tract 1 1 plow their land with the rains to
strengthen their claim to water issues for paddy. Although water for paddy was requested for
LB Tract 3, the sentiments expressed were for delaying water issues for paddy in LB Tracts L
and 2 until the harvesting of the OFCs. However, the meeting did determine that for maha
1994/95 LB Tracts 1and 2 would have first priority, RB Tracts 1and 2 would have second
priority, and RB Tracts 5, 6, and 7 would have third priority. This was a change from the
expected rotation.

On 3 January 1994, the local politician, later joined by two monks and 8 others, went on a
hunger strike on the Lunugamveherabund. He demanded that LB Tracts 1and 2 be given the
same priority rights enjoyed by Ellegala, that water for paddy be issued immediately to the LB
tracts, and that the farmer organizations be reorganized to change the leaders. Although the
hunger strike was supported by some of the farmers, most felt it was useless since they would
get water for paddy anyway after the OFCs were harvested. The PMC had assured water issues
on 15 February. The fast ended on 5 January after a visit from an MP who promised water
issues by 15 January.

The next PMC meeting was held on 5 January and was attended by two MPs, one from
Hambantota and one from Moneragala. Although the MPs asked that the date of water issue to
LB Tracts I and 2 be moved forward, this action was opposed by the FRs, particularly those
from LB Tract 2, to prevent damage to OFCs. At this meeting, DOA officers promised to visit
the field and recommend the earliest possible date for water issues that would not damage the
OFCs. One of the MPs also requested issues for paddy for LB Tract 3 but again the CRE said
that the decision had to be taken by the Ministry.

A special PMC meeting was held on 10 January to discuss the issue again. This wes attended
by another MP from Hambantota who asked for immediate issues of water for paddy to all three
LB tracts; the PMC did not agree.

Another PMC meeting was held on 13 January which was attended by the local politician who
requested water issues to LB Tract 1on 20 January. This request was opposed by the FRs from
LB Tract 2 and was turned down. This meeting, however, revealed that 140acres in LB Tract
1 had been planted with OFCs, considerably more than had been admitted earlier.

A Kanna meeting for LB Tracts 1 and 2 was held on 24 January. At the meeting, LB Tract 2
farmers unanimously asked for issues for paddy beginning in mid February while FRs from LB
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Tract 1 asked for issues immediately. The President of the Left Bank SPC spoke in favor of
issuing water on 10 February. Some of the farmers, mostly supporters of the local politician,
physically assaulted the SPC President and it took police to dispefse the crowd. The meeting
ended without a decision. Members of the SPC publicly protested this assault while one of the
MPs intervened with the police to protect the assaulters.

A PMC meeting on 25 January proposed 10 February as a suitable day for commencing water
issues although many farmers wanted to delay issues further. A special PMC meeting was held
on 10February atwhich it was decided to issue water from 25 February on the recommendation
of the Left Bank SPC. This was the day on which issues finally started.

Another PMC meeting was held on 22 February at which the CRE pointed out that the problems
that came up during this maha season arose largely from the fact lthat large parts of LB Tract
1and portions of LB Tract 3 are not suitable for OFCs thus motivating the strong resistance of
the farmers in those areas. He indicated that the TC would turn its attention to resolving this
problems.

This maha season was particularly important since it showed that

1) Many of the politicians supported the PMC and the solutions arrived at with the
help of the TC.

2) Most of the FRs supported the PMC and its decisions.

3) The politicians who demanded early issues of watér could not drum up much
support because the farmers knew that the water wbuld be issued for paddy in
February as specified in the plan. This made the politicians look as if they were
merely trying to show their power and were not Solving a problem for their
constituents.

All in all, these experiences have probably strengthened the acceptance both of the plan as the
best way to handle seasonal allocations and of the PMC as the bestibody to make the necessary
decisions.

2.5 LESSONS LEARNED

This history clearly shows that establishment of an effective seasonal allocation system in Kirindi
Oya has required much more than merely technical interventions. The political processes by
which the decision-making body, the allocation principles, and even the technical factors
themselves became accepted was very important.

44

Next >>



vperera
Next >>

http://intranet.iwmi.org/Library/M/H_8029iii.pdf

Major changes that have occurred through this process include:

* Acceptance by the Ellegala farmers that they did not have an absolute priority
right to Kirindi Oya water. Over time, as they were defeated again and again,
they learned that their rights would be protected only to a certain extent. The
disaster in yala 1992 probably hastened this acceptance.

* Acceptance by virtually all farmers of the PMC as the legitimate and best body
for making the seasonal allocation decisions. At times both Ellegala farmers and
New Area farmers attempted to bypass the PMC.

* Acceptance of the planting of OFCs as a way to help conserve water in both
Ellegala and the New Areas.

* An increase in knowledge and understanding of the water supply situation and of
many technical aspects of the irrigation system among the farmers. There was
a big difference between the lack of understanding shown by farmers in 1992
when some thought they could use the dead storage in Lunugamvehera as
compared to the understanding demonstrated by a group of New Area farmers in
1993 to the carefully worked out water requirements and availability contained
in the detailed alternative seasonal plan.

Reduction of suspicion about the ID. Not only have most of the farmers come
to trust data from the ID, but most have come to respect the advice of the
Department officers. In part this respect is due to the Department officers’
improved expertise due to their better knowledge of the system brought about by
studies carried out under the Phase II activity. In part it is the result of the fact
that the ID officers have not tried to take the decisions away from the PMC.

The process has been costly for many, including the Ellegala farmers who lost crops in yala
1992, the farmers who lost OFC crops in maha 1992/93, the officers who have had to endure
harassment and abuse, and the politicians whose reputations may have suffered, However, this
process has been necessary to get general agreement on a seasonal allocation planning system.
Overall the farmers, officers, and politicians have all learned a great deal and most have come
to respect the others more.

The experience of maha 1993/94 seems to imply that the seasonal allocation plan is well
established and likely to endure, particularly if the problems identified by the CRE can be
solved. However, allocation of the excess water that will be available at the end of maha
1993/94 due to the heavy rains will pose a new and different challenge to this system. The
evidence would imply that the PMC, if well supported by the agencies, particularly the 1D, will
be able to rise to this challenge as well.
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2.6 RECOMMENDATIONS

Developing and establishing a seasonal allocation system is a political process, not just a
technical process. The political nature of this process must be understood and planned for.
Therefore, we recommend the following:

1)

2)

3)

4)

A strong technical base is required for an effective seasonal allocation system; the
necessary studies must be carried out to provide the needed knowledge. In the
case. of Kirindi Oya, this included the water balance study of the Ellegata tanks
as well as the reassessment of inflow to Lunugamvﬁrera Reservoir. In addition,
an interdisciplinary technical body like the Kirindi Oya TC, including irrigation,
agriculture, and institutional officers, should take responsibility for providing
technical advice for making the seasonal decisions.

It takes time for farmers and other interested parties to learn the limits of their
power and to get the agreements necessary t0o make an effective seasonal
allocation system work. This time should be planned for.

Farmers' knowledge of the environmental and technical limits to seasonal
allocations is very important. Therefore, they should be educated about the
system as much as possible. More importantly, they should be brought into the
decision-making process as soon as possible and dllowed to make their own
decisions, with professional advice, so that they can lsarn from their mistakes.

Toavoid uninformed interventions by politiciansor gavernment officials, relevant
politicians and government officials should be kept informed of the plans and
decisions as they develop.



CHAPTER 3

Main System Management

3.1 INTRODUCTION

Recent analysis of water availablein the Kirindi Oya Irrigation and Settlement Project (KOISP)
System by the Irrigation Department (Dharmasena 1988) and 1IMI (1990) indicate that there is
about 30 percent less water available than was estimated at the time the System was designed.
Structurally, the Kirindi Oya is thus a water-short system.

Phase | of IIMI's research indicated that considerable water saving could be effected if improved
operation, maintenance and management inputs were made at main and tertiary system levels.
Research findings also emphasized the need to focus on the effectiveuse of rainfall and drainage
water and adopt planning of water scheduling and effective monitoring and feedback
mechanisms.

Subsequent to ITMI’s submission of the recommendations coming out of the Phase | Study,
organizational and procedural changes in planning, operations and water allocation and
distribution practices were introduced to improve water use efficiency in the System.

The Phase I Study, building on the changes and practices which had been initiated following
the recommendations made at the conclusion of Phase I, further improved system performance
through the systematic introduction of organizational and managerial innovations. It also assisted
in the internalization of these changes and practices within the Imgation Department (ID).

311 Objectives

The Phase II Study dealt with three research objectivesat main canal level. This section details
one of these objectives: improvement of main canal operations. The action research undertaken
included the testing of options for regulating flow and controlling water with the view to
achieving water delivery schedules which were technically and managerially feasible to
implement and could achieve overall water allocation objectives at system level while
accommaodating the desires of water user groups.

It is important to recognize that the usefulness of innovations is primarily dependent on the
institutional capacities of the different groups involved in implementation. There is little point
in recommending innovationsbeyond the financial capabilitiesand managerial capacitiesof either
farmer organizations or Government agencies. This aspect was given due consideration when
improved operation of the main canal and management procedures were designed and
implemented. Effective main canal operations necessitate a clear plan which defines water
delivery targets, a good system of monitoring and feedback to ensure that targets are met, an
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evaluation process which determines whether targets are indeed apptopriate and a set of response
mechanisms to allow for contingencies.

Each of these components were investigated and researched to ensure that water deliveries were
reliable and predictable and that scarce water resources were used efficiently to maximize
productivity and equity.

3.1.2 Scheduling of Irrigation in Kirindi Oya

During the early years of the project, water issue schedules were prepared manually. This ook
an unduly long time as water schedules for 10,000 acres had toi be prepared every season.
Later, a computer program was prepared by Mr. Jayasundara, the then Chief Irrigation Engineer
(CIE), using "Lotus 1-2-3" for rotational water issue scheduling. A seven-day rotation was
suggested at field canal level during crop growth and continuous irrigation during land
preparation.

The package consisted of three programs. The first calculated weekly crop-water requirements
using data on evapotranspiration, rainfall, seepage and percolation, the progress of land
preparation and the starting date of cultivation. The program automatically calculated weekly
crop-water requirements and retrieved the second program where scheduling was done, when
the starting date of cultivation was entered into the computer.

The second program automatically calculated rotational water issue schedules for field canals,
distributary canalsand branch canals at tract level when tract numbers were entered. Canal data
(acreage, soil type, efficiencies) were stored in separate files for easy updating. This program
used data in the data files and results from the first program. The third program combined all
the available information to obtain water issues at main sluice level. Macro programming was
used to make the program user friendly.

The program is, however, currently not being used. Irrigation Schedules are based on the
experience of previous years and lessons learned rather than on theoretical computations;

however, these computations provide a basis to gauge how far schedules deviate from computed
values.

3.1.3 Right Bank Main Canal Operation
The Physical System

The Right Bank Main Canal (RBMC) was originally designed to irrigate 5,000 ha of new land,
adjacentto and above the existing Ellegala System. Under Phases I and II of the Project, 3,650
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ha comprising Tracts' 1, 2, 5, 6 and 7 were completed. Tracts 3 and 4 were supposed to be
completed under Phase II but could not be developed due to water-shortage in the
Lunugamvehera Reservoir.

An earthen canal, the RBMC is 35 km long with a design bed slope of 35 ¢m/km and an active
storage capacity of 18 mcm, taking off from the Lunugamvehera Reservoir at the same place
as the Left Bank Main Canal (LBMC). The RBMC was designed to carry a discharge of 13
cumecs at its head but has not exceeded seven cumecs under present operating conditions.
Forty-three distributary and field canals offtake from the RBMC. The offtakes are gated and
are of the under-shot type. Control of water in the RBMC is ensured by 19 gated cross-
regulators and sets of manually operated under-shot gates ranging in number from five at the
head reach to two at the tail reach and a pair of lateral side walls.

3.1.4 Operational Context

The operation and maintenance {O&M) of the water distribution system is the responsibility of
the ID of Sri Lanka. The RBMC is managed by a Resident Engineer (RE) with one JE, four
Technical Assistants (TAs), four Work Supervisors (WSs) and 16 Turnout Attendants/Gate
Operators (TOAs/GOs) 10 assist. Project level water management activities are coordinated by
a Senior Irrigation Engineer (SIE). Irrigation activities at tract level are the responsibility of
WSs. They are assisted by teams of four to six TOAs.

3.1.5 Main System Operation Management

Improved main system operation management was introduced” through a three-stage process
consisting of:

* system diagnosis,
introduction of the data collection program and communication network and
introduction of the computerized Irrigation Management Information System (IMIS).
Systan Diagnosis

Simple concepts of system analysis were used to understand the system and its functional
requirements and to identify areas needing improvement. The analysis, done during Phase I of

' The whole command area is divided into subdivisions called Tracts, each covering an area
ranging between 500 and 1000 ha.

2 This work was undertaken by IIMI under a Project introduced and funded by the French
Government in cooperation with the Asian Development Bank. It is an on-going Project.
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the study, indicated that the lack of proper data collection and inadequate communication
facilities were major contributors to substandard performance. Thelack of real-time information
made it virtually impossible for management to formulate and imiplement appropriate control
decisions. Although most structures at the main canal level were adequately equipped with
measuring structures and the educational level of field level operational staff enabled them to
read and record gauge heights, a good communication network lirkking main canal operational
centers with the RE’s office was conspicuous by its absence.

Introduction of Data Collection Program and Communication Network

The process of designing and implementing a data collection and monitoring network was
extensively discussed during five formal meetings held betweer; the ID and ITMI staff in
June/July 1991. During these discussions, it was agreed that the ID would install ceramic
gauges on both the upstream and the downstream sides of each structure of the canal. It was
also agreed that the IIMI-French Project would take responsibility for designing and providing
data collection forms, four wooden boards for displaying data in Unit Offices (tract level field
offices) and one white board for displaying the whole set of daily data in the RE's office. Gate
keepers were given wrist watches to enable them to record the time of every operation
performed along the canal.

It was also decided that the French Project operated by IIMI would cover the cost of sending
data daily from field offices to the RE’s office. To facilitate complitation of daily discharge at
all offtakes, a lap-top computer was donated to the RB Office. This computer contributed
significantly to the overall efficiency of the program.

The collecting of data and the monitoring of operations improved during maha 1991/92. Flow
measurements were made twice daily at all offtakes from the main canal by irrigation laborers
engaged in gate operations under the supervision of WSs. A booklet containing two forms, one
to record daily water levels and the other to record operations carried out during the day, was
provided to GOs to record observations. (Samples of forms used during the study are given in
Annexure 310).

Data collected during the day was transmitted to the WSs’ offices that same day. On receipt of
the data, WSs in each Tract prepared the ‘daily gate settings’ form and updated the display
boards. This made information available to farmers seeking clarification. “Gatesettings” forms
were personally conveyed by WSs to the RE’s office around noon edch day. In the RE’s office,
the data received was entered into the computer by a draftsman and discharge to each offtake
along the main canal calculated. The daily discharge to distributary canals and to field canals
was displayed on the white board kept at the RE’s office. When inconsistencies in discharge
figures were detected, the RE would ascertain the reason from the WS concerned and then
instruct him on how to rectify the situation. Basic activities performed during the data collection
program are summarized in Table 311
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During the first week following the implementation of this procedure, problems were
encountered in measuring and noting water levels and in filling in the appropriate forms.
However, field staff quickly picked up the technique of measuring and recording and soon
integrated these new tasks into their normal duties.

To accelerate the learning and integration process, IIMI and ID staff provided field staff with
some training. Training was also provided to staff in the RE's office in the use of the lap-top
computer. Data received in the office were stored and processed using LOTUS spreadsheets
prepared by ID engineers.

Introduction ef the Computerized Irrigation Management Information System

The computer used for operations developed memory problems during maha 1991/92. To
overcome this, a set of program modules was developed using dBase I1II. This eventually led
to the development of a management information system. The software which was developed
has been named the Irrigation Management Information System - Right Bank Main Canal (IMIS:
RBMC), Kirindi Oya.

In developing the program, emphasis was given to helping the system manager make quick and
appropriate decisions by facilitating computation and Vverification of discharges and easily store
and retrieve data, including historical data. Provision was also made to help the manager
evaluate the performance of the system through a set of hydraulic ahd performance indicators.

Typically, irrigation managers collect data, store them in registers and do a limited number of
discharge computations manually. Often these data are voluminogs and not very efficiently
handled. As a result, key information is not readily available in a usable form and is
overlooked. It is clear that if information cannot be retrieved and analyzed quickly to arrive at
a decision, even important information may not be of much use. It is in this context that the
IMIS helps the manager.

The IMIS program consists of two types of files: database files and program modules. The user
interface consists of two main options and a generic option to inst21the program. The main
options relate to message entering and management options. The current configuration of the
IMIS-RBMC message entering version helps input the following: siuice issues, daily water level
measurements, daily gate operations, current metering data, structure survey data, canal bed
survey data, schedule of water issues and rainfall data.

Management activities consist of specific tasks whose purpose is to display water distribution
patterns along the canal for a given day; to compute hydraulic indicators such as volume issued,
number of operations, level of submergenceand level of fluctuation for any structure during any
period of time and to compute performance indicators such as adequacy, efficiency and
reliability. The generic option module is mainly to help installation Of the program in irrigation
schemes.
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Two requirements are considered essential to install the IMIS. First, an accurate survey has to
be done to collect all the physical data required for the data base. Second, proper training is
needed. An intensive survey of the RB was carried out by TOAs and WS. The data collected
was rechecked by the RE in order to ensure accuracy. A draftsman was selected and trained
to use the IMIS. The training was conducted jointly by IIMI and the RE. The data collection
program initiated during the maha 1991/92 season is being continued and has provided more
data.

3.1.6 Vtilization of the Irrigation Management Information System
The IMIS program has been effectively used by the RE in decision-making.

Before the introduction of the IMIS, the RE had neither a reliable database nor a data processing
system to aid him in making the best operational decisions. Therefore, he was dependent on
complaints from farmers and gate adjustments were made as and when found necessary.
Irrigators and field level officers made quite a number of gate adjustments during the day te

maintain appropriate water levelsat gated regulators to provide the required discharges to branch
canals and distributary canals.

With the introduction of the IMIS, the processing of data has become very convenient. The
IMIS computes raw data and provides satisfactory and accurate output within a short time.
Presently, it is possible to enter and compute daily flow data within 10 minutes.

While daily data is being entered, the IMIS retrieves data on previous water levels and gate
openings, thus facilitating the task of the operator. During data entry, it is possible to check the
validity of the data being entered in relation to previous data. Some types of data - for example,
spindle heights which should not be more than 1.5 meters - are automatically verified during
data entry.

Table 3.1.2 is an output of IMIS of water distribution pattern along the RBMC at a specific time
on a particular day. It affords the RE a global view of water use in the different tracts and
allows him to compare water use with total discharge at the head of the sluice in the reservoir.

The IMIS also supports the analysis of daily data in a broader sense and presents the results as
hydraulic and performance indicators. Some of the indicators computed during the maha
1991/92 season and the maha 1992/93 season are presented in Table 3.1.3. Indicators such as

the water delivery indicator are useful in helping to evaluate system performance whenever
required.

Itis also possible to prepare seasonal summary reports using IMIS. In addition, a large amount
of information can be derived from the analysis of water issues made during the Season in terms
of spatial distribution among tracts and secondaries and temporal distribution during land
preparation or rainy periods.
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Table 3.1.2. Water distributionalong the Right Bank Main Canal.

Discharges measured at offtakes will be retrieved

Specify a date: 01/01/93

Specify a time: 12.00

Discharges (cusecs) and Tail Conditions (cm)

%S

->D2 2.7 91 | ->F34 04 51 | ->F48 25 53 | HEAD 269.8

->D3A 381 135| ->Dd 3.4 130 | ->F49 0.6 58

->D3B 00 65 | ->D5 6.4 90 | ->D9 51 107 _TRACT 1

->Dd 211 98 | ->Dé6 148 118 | ->Fs4A 11 57 _

->Ds 202 118 | -=D7 5.9 92 | ->F54 0.9 66 | TRACT 2 B

->F35 1.0 52 -F63 0.0 65 ->F5% 05 51 1 _| 240.2

->F56 0.3 55 | -»D3 40 88 | -»D1t 115 130 | TRACT 5 ‘ 76.0

->F3T 1% 53 | -»D9 48 9 | .>Di2 32 73 -

->F58 0.9 51 | -»>D18 16 32 | ->D13 136 130

->D1 8.3 84 | -»Di 13 55

->»D2 23 154 | .»DiA 07 67 BALANCE 29.6
WIS T O O 0 {0 R Y (AN Ll (S AN iy




Table 3.1.3. Hydraulic indicators computed using the Irrigation Management
Information System during the Maha 1991192 season and the Maha 1992/93 season for

the Kirindi Oya Right Bank Main Canal.

— ——— T o
Season Tract Consumption (m) | Total number of Average Water Level
Gate Operations submergence Fluctuation (m)
Maha 1591/92 1 10 1428 0.67 0.13
2 23 1533 0.73 0.08
5 1R 785 0.70 0.8
617 1.8 642 0.® 0.15
DAM 2.5 105
Maha 1992/93 1 2.6 834 0.40 0.05
2 2.8 1661 0.63 0.09
5 2.6 1186 0.60 0.09
6/7
ﬂ DAM 2.52 & -

This type of information can stimulate the manager to reconsider is procedures and improve
them. Typical examples of tractwise water issues and tractwise weekly pattern of water
issues are presented in Figures 3.1.1 and 3.1.2.

The rainfall pattern indicated in Figure 3.1.1 is based on a single rain gauge station and as
such suffers certain limitations in view of the scattered rainfall often experienced in the
Kirindi Oya command area. To overcome this deficiency, there is a definite need t increase
the rainfall measuring network within the command area to enable better response to rainfall

contribution.

However, a few observations can be made on the tractwise weekly pattern of water issues:

*

As water issues to Tract 1 began before the seasonal rains, weekly issues were
nearly double normal issues during the initial period of land soaking and other

land preparation activities.

The pattern of water issues to different tracts also displays interesting features.
For example, recorded water issues © Tract 2 do ot reflect a good response
to rainfall and do not clearly account for changes in crop water requirements
during the later stages of cultivation. The relatively long period of seven
weeks devoted to land preparation in this tract was due to delays experienced
by farmers in getting loans to start the season. Most of the water issued
during the first and second weeks was not fully utilized, leading to significant

wastage.
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3.1.7 Communication Network

The interaction and communication network shown in Figure 3.1.D was adopted in operating
the RBMC.

Farmers are expected to communicate their problems to field canal GOs who are either
Farmer Representatives (FRs) or their nominees. Presently, field canal GOs communicate
with the WSs by providing them with daily discharges. GOs then make necessary
adjustments to gates on the instruction of WSs. Most operational decisions at the distributary
level are made by WSs and the IE. When the Distributary Canal Organizations (DCOs)
become stronger, this decision-making and water distribution function will be taken over by
them and GOs will then communicate water problems to the DCO Chairman or his
representative.

The two-way communication with regard to levels I and IV in Figure 3.1.3 has become
effective for the following reasons:

*
developing and implementing a simple computer pragram making the
transmitted information useful,

*
careful monitoring and supervising of data collection and utilization,

* . .-
collecting accurate data and providing feedback to the relevant people engaged
in operations,

* lightening the workload and giving incentive paymedts and

*

providing incentive payment and housing in the fieid for WSs to enable
frequent interaction with irrigators.

3.1.8 Operation of the Right Bank Main Canal During the Maha 1992/93 Season

The Lunugamvehera had not received sufficient inflow to commence cultivation in its
command area by the first week of November 1992. Previously, the reservoir had been
emptied to its dead storage level by farmers in the Ellegala ¥rrigation System (EIS) who had

started a late yala cultivation without adequate water being available in the reservoir and at a
time when further inflow was highly improbable.

In addition, rainfall in September and October 1992 was less than dnticipated. The Project
Management Committee (PMC) had to postpone making a decision regarding water issues to
the various subsystems even though it was ready with a well planned agricultural program.
The Committee met several times in November and finally made a decision on 19 November
1992.



According to the 19 November decision, water issues were to be made to Tracts 2 and 5 of
the RB from 22 November. The Committee also decided to issue water to the EIS from 20
November and to provide supplementary irrigation to Badagiriya provided farmers in these
systems commenced cultivation after the Ellegala tanks reached minimum operating levels
{MOLs). Water issue to Badagiriya was restricted to a maximum of 5,000 acft for the whole
year,

Farmers in Tract 1 of the RB and Tracts 1and 2 of the LB were supposed to raise rainfed
other field crops while the others were to wait until adequate inflow was received in the
Lunugamvehera before demanding water for paddy. But when water was issued to the
Ellegala and Tracts 2 and 5 of the RB, farmers in Tract 1of the RB and Tracts 1and 2 of
the Left Bank (LB) also requested that they be issued water. The Committee refused this
request and tried its best to implement the agricultural program as envisaged in the seasonal
plan. However, when water levels increased in the Reservoir, farmers appealed to political
authority and were successful in getting water released for paddy cultivation.

This created a rift between the Agency and the farmer community in these three tracts. The
RE who had been the main spokesman at farmer level meetings organized to explain the
proposed cultivation program became the target of criticism. The critics have since been
identified with the independent farmer organizations. When water issues were attempted on
20 December as per the political decision taken at Ministry level to those fields in which two
plowings had already been completed with rain, the farmers in these areas got violent and
took operations into their own hands. From 27 December, water issues were made to all
fields in the three tracts and the ID could not do much to regulate water, especially in Tract
1 of the RB.

Two incidents which took place during this period need special mention. In one incident,
some fanner leaders complained to the Ministry that the RE had purposely released more
water to the RBMC to reduce the water level in the Reservoir with the intention of causing
crop failure in the three tracts which had obtained water for paddy cultivation against the
decision of the PMC . In the other incident, one FR made a complaint to the Officer-in-
Charge of the Lunugamvehera Police Station against the RE of wilfully releasing more water
to the RBMC and thus wasting water.

The following are the comments made by the FRs involved in these incidents:

"I came to know that the ID had said at the PMC meeting held in January 1993 that
water in the Lunugamvehera Reservoir was sufficient only for 65 days for the tracts
where maha cultivation had started late. The Committee had decided to make farmers
aware of this situation by holding the meeting. A meeting was also held on 23
January 1992. However, the Irrigation Management Division (IMD) officers did not
attend the meeting.
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"The RE explained at this meeting that there was a shortage of 17,000 acft for the 3
tracts where maha cultivation had started late. Farmers proposed that the RBMC be
kept closed for two days but the ID pointed out the impracticability of this proposal
and suggested instead distributary canal rotations by keeping distributary canals closed
for two days. However, though the ID promised to impteément this within three days,
they did not do so. Instead discharges in the RBMC were increased to 250 cusecs
and on some occasion to 275 cusecs.

"l complained to the Provincial Secretary, Lunugamvehera. He had a meeting with
the officersand decided to implement the rotations. Even! though the rotations were
implemented in the upper tracts, discharges to the RBMC from the Lunugamvehera
remained the same. Therefore, | complained to our MP who informed the Ministry."

The Director of Imgation appointed a Senior Deputy Director to look into this complaint.
ID officers discussed the issue with a Committee which included project level officials and
the concerned FRs.

The following are the findingsas recorded in the Director's repost dated 10 February, 1992:

*

Two-hundred and twenty cusecs are being issued to the RBMC at the moment,
about 40 cusecs of this to Badagiriya while the remainder is being issued to
farmers in Tracts 1, 2 and 5. Committee members checked the relevant
documents and were satisfied with their accuracy. iAs observed today, there is
no wastage from Tracts 1, 2 and 5 of the RB.

The RE is instructed to make every effort to keep discharges from the RB at
230 cusecs.

Two-hundred and twenty cusecs are being issued from the LB sluice: 100
cusecs of this to the EIS and the remainder to Tracts 1and 2. It is observed
that there is a water scarcity in Tract 2, DCs 9 and 10. Therefore,
instructions were given to reduce discharges to the EIS to 80 cusecs in order
to meet the requirements of farmers in Tract 2. However, it is decided not to
increase discharges to the LB sluice.

It is also recommended that FRs be made aware of the water issue plan for the
whole system as frequently as possible.

The FRs who had complained, though he signed this letter, did not agree with the contents of
the letter and believed that water was being wasted. He constantlp referred to the superior
water management during the time of the former RE and argued that water duty was less
during that period.
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Toward the end of February, water issues to the RBMC were increased to 250 cusecs. The
FRs again reported to the Project Manager of the IMD. When the Project Manager did not
respond positively, he telephoned the RE and scolded him. Thereafter, he made a complaint
at the Lunugamvehera Police Stationand the RE had to explain his position regarding water
issue to the Officer-in-Charge of the Police Station. This FR believes that discharges were
reduced only after this incident.

As participants and observers of the process of decision-makingand implementation of the
seasonal plan for the maha 1991/93 season, it is necessary at this juncture to make some
comment 0N these two incidents. The following is noteworthy:

* Data collected under the IMIS indicate that during the period the FR accused
the 1D of issuing more water to the RBMC, water issues were being made to
Badagiriya as agreed upon at the PMC meetings. It takes a long time to issue
5,000 acft to Badagiriya while making issues to Tracts 1,2 and 5 of the RB.

* Interviews with farmers revealed that certain interested parties within the ID
had given them incorrect information.

*

FRs who had prompted farmers to demand water for paddy cultivation felt
they would face serious consequences if the crop failed. Therefore, they made
vigorous attempts to prepare the ground to put the blame on the ID.

Many operational problems were encountered during the season including:

* interference by RB Tract 1 farmers at the distributary canal offtakes
and cross regulators. On many occasions, the RBMC was under
unsteady flow conditions causing much higher fluctuationsin the tail
end. This made water scarcity more acute in tail end areas. The RE
had to increase discharges to the main canal to more than 230 c¢usecs to
meet demands from farmers within a short time.

the RBMC had to be kept open almost throughout the Season due to dry
weather.

GOs reported that the number of operations in the RBMC increased as
a lot of adjustments had to be made to bring the canal to steady flow
conditions when farmer actions made the canal unsteady.

The total extent of Tracts 1, 2 and 5 in the RBMC was cultivated during the maha 1992/93
season. The area cultivated during the season was about 80 percent of the total area
developed for cultivation under the RBMC. TIrrigation issues were made in two staggers, the
first stagger to Tracts 2 and 5 commenced on 22 November and the second to Tract 1 about
five weeks later.
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3.1.9 Water Consumption during the Season

Total water released to the different subsystems under the RBMC 4nd area irrigated during
the season is given in Table 3.1.4.

Tract Water Released | Area Irrigated | Duty

(mcm) (ha) mlha

1 20.438 753 2.71

E 20.988 90?2 2.32

E 21.863 1015 2.15
| Tota | 69526

Note: a) Water issued from the RB sluice (22 November '92 - 20 April '93) = 68.742 mcm
b) Difference = -0.784 mem?®

As against the total water issue computed as = 69.526 mem

According to these values, total duty for the season is about 2.52 meters, slightly higher than
the duty for the previous maha season.

The main reasons for this variation were:

* : . .
Water issues to Tract 1 started because of political reasons and officers were

not in total agreement with the decision as water available in the reservoir was
not sufficient to meet the requirements of all the farmers. Farmers in Tract 1
misinterpreted this and by organizing themselves took control of water issues.
Therefore, during the first week, all offtakes were régulatcd by farmers and
during this period no TOA was allowed to do his work. Though this situation
was brought under control within a few weeks, farmers got more water
throughout the season.

3 Errors due to additional inflow from rainfall and surface drainage.
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Since farmers in Tract 1 lowered cross regulators in the main canal during the
night to increase offtake discharge, farmers in other tracts had considerable
difficulty obtaining their fair share of water. Many times, flow conditions in
the main canal were unsteady and water levels in some reaches were causing
lower discharge to secondary canals.

As a result, water issues in the tertiary canals were affected. Management had
to increase sluice issues to fill some reaches in a short time.

Total water used by the Tract 1 was 2.7 meters, compared to the previous
maha value of 1.7 meters.

The season was comparatively dry with total rain experienced during the
Season at 300 mm as shown in Table 3.1.5.

Table 3.1.5. Rainfall contribution during the Maha 1992/93 season.

Month Rainfall
(mm)
After 22 November 95
December 99
January 31
February 0
March 71
Upto 20 April 2
Total 298

Because of dry weather, the sluice was kept open throughout the season. Although there were
problems in managing water during the season, in general it was a successful Season where total
water use was concerned. A comparison of water consumption for maha 1990/91 and maha
1991/92 seasons with maha 1992/93 is shown in Table 316
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Table 3.1.6. Comparison of the Maha 1992/93 season with previous Maha seasons.

crop 1990/91 1991/92 1992193
Rice Rice Rice
3.5 months 3.5 mouths 3.5 months
Average duration of land preparation 6 weeks 6 weeks 6 weeks
Area cultivated 2530 ha 2980 ha 2518 ha
Targeted duty 2.44m 244m 244m
Rainfall 1.01m 0.70 m 0.30m
Achievements:
Actual duty (ex-sluice) 253 m 2.35 m 2.52m
Ex-sluice *rainfall 3.54m 3.05m 2.82m

3.1.10 Results and Achievements

A lengthy discussion was held with FRs, farmers and officers to evaluate the impact of the
activities undertaken under the IMIS program. A comparison was made between the situation
as it existed prior to the implementation of the program and subsequent to its introduction.

The situation prior to the implementation of the IMIS activities:

*

Though the ID had developed formats to collect data on daily discharges to the
distributary canals, there was no systematic data collection program in the RB system
prior to the introduction of the IMIS. On several previous occasions, attempts were
made to collect data but these attempts failed for various reasons including inter-
organizational rivalry, lack of monetary incentives, lack of understanding by field staff

of the usefulness of data and the ID’s interest in construction activities.

Even when data were collected, they were forwarded to theRB office once a week not
once a day. There was no supervision of data collection and the data collected by TOAs
were usually unreliable. If and when data were receivéd by the RE, he merely
forwarded them to the SIE. The SIE did not process the data or use them in decision-

making. There was no feedback from him or the RE.

Since discharges made to distributary canals were not known to the RE or the IE, they
had to send field officers to the field whenever there were complaints from farmers. On
such occasions, the solution readily available to officers was to increase discharge in the

distributary canal.
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Due to the absence of a monitoring and feedback mechanism, system operators lacked
necessary information on what was happening at the main system level. They did not
know why discharges to a certain distributary canal were above or below target or why
water levels at cross regulators had gone down. Therefore, the solution to water
problems at the main system level was frequent gate adjustments at cross regulators and
distributary canal offtakes.

TOAs and WSs cannot be blamed for not collecting data because they knew that data
collected by them was not going to be put to any beneficial use.

The situation subsequent to the implementation of the IMIS activities:

*

Data on daily discharges to distributary canals are being collected by TOAts under the
supervision of WS. Data thus collected are being forwarded to the RE by the WSs who
are paid an incentive by the French Project of 11MI.

On receipt of the data, the RE enters them into the computer for conversion into
discharges. Feedback on discharges is provided to WSs. [f there are deviations from
the target, instructions are given to make the necessary gate adjustmentswith appropriate
feedback to FRs, Data is thus being used for making decisions on operations.

There are notice boards in the RE’s office as well as in the WS’s offices for displaying
discharges made to distributary canals in a particular tract or tracts for a period of one
week. Both the RE and the IE can thus get a feel for the discharges made to the
distributary canals. Though the notice boards in the WS offices display spindle heights
or water heights at distributary canal offtakesand cross regulators and not the discharges
in cusecs, the WSs and the farmers can get an idea of discharges to distributary canals.

Irrigators and WSs are serious about collecting accurate data because they perceive that
inaccurate data would give a distorted picture of the system. They feel the computer is
capable of detecting mistakes made in data collection.

WSs are motivated to collect accurate data through irrigators for two reasons:

i) they are paid an incentive of RS 1,500/- per month by IIMI and

if) they are aware that their superiors are interested in the data collected.
According to the views and ideas expressed by interviewees, the data collection and
communication program introduced under the IMIS has had an impact on the daily

operation of the RB system. For example, irrigation officials have detected an overuse
of water in some distributary canals.
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* The "volume charts" which have been introduced in the RE’s office enabled him to look
at the system holistically as these charts indicate sluice level cumulative volumes and
water issues to each and every tract.

Both the RE and the IE have accepted the usefulness of the data collection program and
are very interested in implementing various activities under the IMIS.

3.1.11 Impact of Main System Management Research on System Performance

A two-day workshop on the impact of the participatory action research at Kirindi Oya was held
on 11land 12 December 1993 at the Peacock Beach Hotel, Hambantota. During the meeting,
the RE of the RBMC discussed Main System Management and its impact on system
performance. His comments on major problems, the involvement of 1IMI and Centre National
du Machnisme Agricole du Genie Rural des Eaux et des Forets, France (CEMAGREF), major
activities under the research program, benefits accruing from the research work, problems in
implementation and his recommendations are as follows.

Magjor Problems in Main System Management

Assuming the manager knows the physical system properly, the following are the major
problems in the management of a main canal system:

i) Difficulty in obtaining information on current gate settings at each gated structure
along the main canal.

i) Difficulty in obtaining information on water levels at ¢ach control point along the
main canal and at the heads of offtake canals.

iii)  Difficulty in sending operational instructions to operators on time.
iv) Difficulty in assessing variation in water levels due to numerous gate operations.
V) Difficulty of proposing new gate settings for each structure on time to maintain
main canal water levels at satisfactory levels with a minimum number of
operations.
Problems i, ii and iii can be solved by proper data collection, transmission and feedback.
Problem iv can be overcome by using a properly calibrated simulation model and the last
problem can be overcome by improving the same model to simulate different operational
scenarios within the time frame available to the manager.

Even without solving problems iv and v, management may be remarkably improved by achieving
possible solutions to problems i, ii and iii.
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The present situation may be improved by improving the mobility of operators and by
introducing an electronic communication network between the manager and operational staff.
But this may be very costly. A simple method of collecting data and hand delivering them to
the manager on the same day will give him a better chance of getting a holistic view of the canal
and trying out engineering solutions which may be better than the ad hoc operations of the
isolated operator.

Involvement of IIMI and CEMAGREF

IIMI and CEMAGREF have been involved in Main Canal Management research since 1990
through the introduction of a simulation model. Field testing of this model has proved difficult
for the following reasons:

i) Difficulty of collecting necessary data to run the model.
ii) Time and effort needed to enter the data into the model.

ili)  Non-availability of long-term database management facilities within the
simulation.

ivy  Non-availability of a capable project computer.

1 IMI and CEMAGREF, with the cooperation of the ID, have designed a data collection and
transmission network. This was implemented during the 1951/92 maha season. 1IMI provided
computer facilities at the RB office. The first trial of the data management program was done
with Lotus spreadsheets. Later, 1IMI and CEMAGREF developed the IMIS data management
software, which has enabled the manager to enter and process data into discharges effortlessly,
see past performance and also run the simulation model by creating necessary input files.

The development of the software SIC* and IMIS was done by the IIMI and CEMAGREF
Research Team. The designing and implementation of the data collection network wes done
jointly by 1IMI and the ID. 1IMI provided facilities such as the necessary tools and equipment,
training for personnel, formulation of data collection forms, provision of incentives for data
transmission, provision of continuous coordination and motivation of field staff. The program
was implemented by the ID as part of theirjob. This approach has proved effective and ensures
the program will continue in the future with little effort.

Muajor Activities Under the Research Pmgram

i) A topographical survey was done of the RBMC from the sluice to the last offtake and
data on all physical hydraulic parameters of all structures including gate sizes, sill levels,

* SIC = Simulation of Irrigation Canals
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Vi)

vii)

check wall lengths and crest levels, possible maximum opedings, and spindle zeros was
collected.

A levelling survey was done from the sluice to the last Broad Crested Weir (BCW)
situated just upstream of the Karambagas wewa and bench marks recorded. This will
help to modify the parameter database if any physical change occurs.

Current metering is frequently done to estimate the coefficient of discharge of gated
structures.

Comprehensive data collection forms were created for GOs as well as for WS. Each
gate operator has been given a booklet of forms on which: to collect and record data.
Data is collected and recorded twice a day for each gate with upstream and downstream
water levels and spindle heights observed and recorded. GOs report water levels and
spindle heights to WSs who prepare a summary of water levels and gate settingsin a
message form to deliver to the manager. This form, which includesdata on the previous
evening's positions and the day's morning positions, is delivered by hand to the manager
every day before noon.

Another form has been prepared to record gate operations at each gate for the purpose
of running the simulation model. These forms are not much used, though.

Regular training is given to operators to enable them to read gauges and record data
properly and they have been encouraged to record the correct time by using wrist
watches given to them.

An incentive of Rs 1500 per month was paid to two megsengers (WSs from the far
Tracts) at both ends of the Main Canal to collect Tract summary forms and hand them
over to the RE’s office. The messengers conveyed back operational instructions to the
field.

This incentive scheme played a big role in ensuring the tfansmission of messages on
time. The same or some other method has to be continued in the future. Because all
four WSs are involved in the process of data collection and maintaining records, it is
strongly recommended an incentive be paid to all WSs.

Display boards were given to the Unit offices and to the RE’s office.

The Unit Office display board is capable of displaying seven days d/s water levels for
each turnout in the tract together with target levels. The RE’s office has a white board
which is capable of displaying eight days of discharge information at each offtake
together with target discharges.

A topographic file for the SIC model was prepared and the IMIS software for database
management was developed. The software is also used for data processing and

66



evaluation. A laptop computer has been provided to the RE’s office and an office worker
has been trained in entering and processing data.

viii)  Opportunities have been created for sharing experiences with local and international
experts in computer modelling associated with irrigation and hydraulics.

ix)  Automatic Level Recorders have been provided at the head and tail end of the Main
Canal which enable the checking of recorded data.

Benefits Accruing from the Research Work

Many direct and indirect benefits have accrued to the project from the research work as follows:

i)

D)

Vi)

After the topographic survey was done, the physical parameters of the structures
and canal topography was updated. The situation at gated regulators versus the
filling capacities of ponds between the gated regulators were worked out using
these data. This information has helped managers make decisions on how much
the water is to be lowered to fill downstream reaches.

The estimation of discharge coefficients for gated structures has been significantly
improved due to frequent current metering. Greater accuracy may be expected
when estimating required gate settings to deliver target discharges.

A low cost but satisfactory solution has been provided to solve problems i and ii
listed under Section 3.1.11 “MajorProblemsin Main System Management”. The
manager is able to visualize water levels in the main canal as well as at offtakes
and is informed of gate settings morning and evening. This is a great help to the
manager in managing the canal since he is able to pinpoint trouble areas which
require more attention, to make better decisionsand to maintain reasonable equity
in water distribution.

There is better control over field staff and ad hoc operations are minimized.
Since there is a daily monitoring program, field staff also have to improve their
operations and make accurate readings. Inaccurate data would be noted when
compared with information at adjacent structures.

Since there is proper maintenance of records, field personnel are able to handle
situationsconfidently. If there are illegal operations by outsiders, quick detection
as well as quick readjustment is possible.

The third problem listed under major problems may be solved to some extent by

using the same messengers to send operational instructions to the field at least
once a day.
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vii)

viii)

iX)

Due to the upstream and downstream information flow, more collective
responsibility is felt and a better working environment created. Tract level
coordination is improved.

Many discussions have been held among project personal as well as with
outsiders, creating opportunities to share similar experiences.

Computer literacy of office workers has increased due to the availability of a
computer in the office.

Problems in Implementation

The following problems may be expected for continuing this program in implemented in the

future:

Vi)

The source of funding for paying allowances to W8s who transmit field data to
the RE’s office is uncertain.

Entering data takes about one hour if the data are coming from all four Tracts.
The present office worker who has been trained to enfer data is a casual employee
and may quit the Department anytime. If at least two draftmens are not
employed, entering data will become a problem.

After 1IMI withdraws from the Project, the availability of a computer at the RB
office is not ensured. If a computer is not available, the whole program will
cease.

If funds allocated to employ TAs are limited, esp¢cially after the distributary
canals are handed over to farmer organizations, data collection will become a
problem.

The difficulty in finding a solution to problems iv and v may erode confidence in
computer models.

The collection of data twice a day may be included in the normal workload of
TAs if a mutually acceptable agreement can be reached.

Recommendations

i) Collection of data twice a day, transmission to the manager's office and provision of
necessary tools to process data and maintain a database isi very useful. This must be
continued.
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The application of mathematical simulation models to irrigation canal management is
difficult and S0 these models can only be used as training tools. Hence collecting data
on each and every operation is not very useful.

Payment of allowances to WSs to cover the cost of travelling incurred in data
transmission is recommended.

Current metering should be increased to include all offtakes.

The study of six operational scenarios on how tertiaries as well as the main system can
be operated is recommended. This can be done by scrutinizing past records on
operations under steady or near steady conditions.

The following conditions may be studied:

¥ Very high flow conditions - peak land preparation period under dry conditions.
* High flow conditions - peak land preparation period under average conditions.
¥ Normal flow conditions - average irrigation period under dry conditions.

* Low flow conditions - irrigation period with slight rainfall.

* Very low flow conditions - irrigation period with rainfall.

* No flow conditions - tertiary system.

Testing for canal steadiness and recording of spindle heights of all gates on the days
when the canal is operated under the above mentioned conditions should be studied
during the current season and in the future.

3112 Left Bank Main Canal Operation

Improvements in main canal operation effected in the RBMC prompted project authorities to
expand activities to the LBMC. Work was initiated at the beginning of the 1992 yala season.

Operating the Left Bank Main Canal During Yala 1992

Since water issues were not made during yala 1992 to the LB area, the following preliminary
activities were initiated to implement main canal improvement during the next maha season:

* Collection of data on physical features of the main canal. Data were limited to

the physical features required to calculate discharge at all strategic locations and
were collected by the IE (O&M) of the LB Office and entered into the computer.
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Development of formats for data collection and tabulation and display of water
deliveries. Most of these formats were similar to those used in the RB.

*

Acquisition of display boards for the RE’s office and Unit offices.

* . . . .
Initial discussions with field staff to introduce activitiesaimed at improving main
canal operations.

*

Initiation of modification to the already developed RB computer software.
Operations in the Left Bank Main Canal During Maha 1992/93

The methodology used in the RBMC during the maha 1991/92 season was adopted in the LB to
improve monitoring and feedback of information through a new data collection program.

However, WSs were not paid for transmitting data to RE’s office. The IMIS program was
modified to suit the physical characteristics of the LBMC but could not be tested and made
operable without additional refinements. Also, there were problems with regular data
transmission.

In applying the improved canal operation procedures, a number of constraints were faced:
* . . .
The table-top computer supplied by 1IMI to the LB Resident Engineer was slow
and needed a considerable amount of time to come up with the required output.

The efforts put in by the research team and the resources provided for introducing
the changes needed for improvement were not sufficient to create a sense of
commitment and interest on the part of implementing personnel.

Since the RID works were under progress in the Ellegala, the RE could not devote much time
to understanding and implementing the IMIS.

The main lesson learmed from this replication of proven innovation is that any innovation
introduced in an irrigation project will not itself get internalized. Even if it is internalized, it
will not be successful unless the environment is conducive. Interest, commitmentand incentives
play a major role in determining whether an innovation is successful or not. 'This is equally true
of the sustainability of any innovations.
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32 WATER BALANCE AND ELLEGALA IRRIGATION SYSTEM OPERATIONS
321 Objectives

The Water Balance Study is intended to contribute to developing a Water Allocation Policy for
the Kirindi Oya Imgation and Settlement Project (KOISP) and to develop management tools for
water allocation and delivery in the Ellegala Irrigation System (EIS).

The specific objectives of the Water Balance Study are:
i) Assess individual tank storages before the start of each season;

i) Request minimum but sufficient quantity of water from the Lunugamvehera
reservoir and distribute it efficiently and equitably among the five tanks;

i)  Determine optimum water level for each individual tank to start a season;

iv)  Determinedrainage and runoff contributionsto the individual tanks under various
conditions of imgation in the new area;

V) Maximize usage of local catchment run-off water;

vi) Monitor, evaluate and communicate daily to tank operations to make necessary
management decisions;

vil)  Establish a useful data bank to develop empirical rules for future operations; and

viii)  Develop and implement a data collection program with a user friendly computer
program to provide useful information and operational guidance for the system
managers.

322 The Physical System

The Ellegala Imgation System, comprising five ancient tanks and having its command area in
the flat alluvial coastal plain, is located downstream of the Lunugamvehera reservoir (Figure
3.2.1). The Ellegala System feeds the Pannegamuwa and the Weerawila on the right bank of
the Ellegala Anicut. These two tanks receive drainage water from Tracts 1 and 2 of the
Lunugamvehera RBMC and the inflow of the "Weerawila Ara" which comes from the natural
catchment of the Weerawila.

The Ellegala feeder canal on the LB of the Ellegala Anicut feeds the Gamunupura, the Debara
wewa, the Tissa wewa and the Yoda wewa. The left bank feeder canal receives drainage water
from Tract 1and part of Tract 2 of the Lunugamvehera LBMC and local catchment water of the
"Tammanna Ara". The Tissa wewa is fed by the left canal of the bifurcation and in addition
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receives water from its local catchment and drainage from part of Tract 2 of the LB. The Yoda
wewa gets it irrigation supply from the Tissa wewa, drainage waters from a part of Tracts 2 and
3 of the LB and local catchment water of the "Delkanu Ara".

3.2.3 Water Resources of the System

The Ellegala Imgation System receives its water from four sources: 1)water released from the
Lunugamvehera, 2) runoff from its own catchments, 3) substantial drainage water from Tract
1 of the RB and Tracts 1 and 2 of the LB new areas and 4) rainfall on the service area.
Presently, the contribution from rainfall and from the Lunugamvehera is quantifiable while
contributions from the other two sources are not quantifiable.

Table 321 indicates that during years when rainfall is above normal (during the 1988/89 maha
season) and when the amount of storage in the tanks comfortable, withdrawal for the Ellegala
is minimal (0.44meters per ha). During years of low rainfall and insufficient storage in tanks,
like during the 1987/88 maha season, water supplied to the Ellegala is considerably higher (1.40
meters per ha).

Table 321 Water supplied from the Lunugamvehera to the Ellegala during Maha
1987/88, Maha 1988/89 and Yala 1989 seasons.

Season Extent of Requirement as | Release from Rainfall Duty
cultivation estimated reservoir (mm) m/ha
(ha) {mcm) (mcm)

Maha 1987/88 3,530 40.2 49.4 413 1.40 “

Maha 1988/89 3,710 41.7 16.3 754 0.44 ﬂ

Yala 1989 3,778 42.5 34.2 325 0.91 “

This is understandable because when there is heavy rainfall, water supply from tank catchments
is higher and there is a copious supply to tanks from rainfall and drainage. During dry years,
much of the water from the Lunugamvehera is directed to the Ellegala, allowing little water for
the new settlement areas.

The present system of water allocation between the old and new systems creates numerous
problems for planning water distribution and for scheduling irrigations from season to season.
Increasingly, a need has been felt for a detailed Water Balance Study of the Ellegala to enable
the development of a seasonal water allocation policy for water supplied from the
Lunugamvehera.
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Allocation of water from the Lunugamvehera to the Ellegala tanks must be fixed taking into
consideration water available in the tanks and water available from other sources such as rainfall
and drainage. The two sources of water which should be effectively used are rainfall and
drainage water. Under the study program, water scheduling to the Ellegala gave utmost
importance to these two components. Particular attention was paid to the start of cultivation to
make maximum use of drainage water from upper tracts.

3.24 Water Allocation to the Ellegala Irrigation System Prior to this Study

Ellegala farmers were used to cultivating the four-month paddy varieties. At the beginning of
the season, they used to fill the Ellegala tanks to full tank level for the early start of water
issues. Because of the priority rights claimed by Ellegala farmers, the ID was not reluctant to
fill the tanks. This led to spilling of tanks during the months of November and December when
heavy rains occurred.

Since sufficient water was available, Ellegala farmers cultivated two crops in the entire command
area until 1989 when the project management attempted to establish water equity between the
old and new systems. They proposed zoning for water distribution with certain areas from both
the new and old systems to be cultivated depending on water availability. Hence, there arose
the necessity for a water allocation policy between the old and new systems and for distributing
water to the various subsystems within the Ellegala Irrigation System. The water allocation
policy and details on the framing of seasonal plans are described in Chapter 2. This section
concentrates on the Water Balance Study of the Ellegala tanks which was undertaken with the

aim of optimizing water allocation and operation of the Ellegala tanks and the Lunugamvehera
reservoir.

3.25 Climatic Factors

The project area is tropical: average annual evaporation is 2100 mm and mean annual rainfall
is 1000 mm. The amount of rainfall during the maha season (October to February) is
approximately three times the amount of rainfall during the yala season (March to August).

Average daily and monthly evaporation values are given in Table 3.2.2. These values plotted
in Figures 3.2.2. and 3.23 show enormous variation between months as well as between years.

The aggregated monthly values for 1991 are remarkably lower than the average value and
aggregated monthly values for 1992. The aggregated monthly values for 1993 are very close
to the long-term average value.

Monthly rainfall and the number of rainy days per month, given in Tables 3.2.3 and 3.2.4, are
plotted in Figures 3.24 and 3.2.5. Cumulative rainfall for 1992 is significantly lower than the
mean annual rainfall. The ratio of evaporation to rainfall during cultivation (Table 3.2.5)
indicates the magnitude of the drought which prevailed through the study period.
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Month Average Eo (mm/day) Cumulative EO (mm/month})
1991 1992 1993 1991 1992 1993

January 5.1 54 49 122.6 151.0 1532
February 59 66 68 1542 185.3 190.0
March 6.1 74 53 183.7 2223 164.0
April 39 6.4 46 46.9 161.2 138.0
May
June 5.0 7.7 6.3 120.8 2169 189.7 ll
July 6.4 7.2 6.6 1845 222. 1 2032 ||
September 74 8.2 88 2232 239.0 262.7

I october |54 | 64 5.0 | 1340 | 1845 | 1527 f

L November 31 3.7 34 70.5 1107 102.5
December 33 39 35 982 116.8 109.9

) Total 1612.1 2216.2 2080.8

Table 3.2.3. Total rainfall per month (inmm) .
Month 1991 1992 1993
January 142 17 31
February - 16 0 0
March 8 0 71
April 64 74 31

It May 123 119 120
Tune 103 18 33
July 27 13 46
August 42 11 0
September 18 55 24
October 145 63 259
November 278 392 321
December 219 99 219
Total 1185 861 1156
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Table 3.2.4. Number of rainy days per month.

“ 1901 1992 1993 ||
Month Rainy days Rainy days I Rainy days ”
January 7 7 6
February 3 0 | 0 i
March 2 ||
April 8 ||
May 5 0 | © i
June 7 2 l's "
July 3 5 | 6 "
August 6 3 | 0 "
September 4
October 15 . 17 |
November 19 17 24
December 14 13 17
Total % 75 ol

Table 3.2.5. Ratio of rainfall to evaporation.

Period TH Yala Maha

RF Eo RF/Eo RF Eo RF/Eo

(mm) (mm) % (mm) (mnm) %
1991 317 456 70 - - -
1991/92 - - - 530 529 1.00
1992 182 568 32 - - -
1992/93 - - - 342 629 0.54
1993 151 924 16 - - -
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The impact of climatic factors on cropping is indicated in Table 326. Extreme variations in
rainfall and evaporation in different seasons have an intimate bearing on determining supply and
demand during a particular season and play a crucial role in planning and implementing seasonal
allocation plans in the Kirindi Oya System.

326 Description of the Water Balance Study

The study comprised implementation of a data collection program and development of a
computer model to operate the tanks in an effective and efficient manner.

A computer program which had been developed previously was tested with data available, but
this proved unsatisfactory as the available data was neither consistent nor reliable. New data
had to be collected for the program.

A field inspection was carried out to check flow measuring sites and to identify suitable locations
for additional or alternate flow measuring with officers from the ID. Additional sites were
chosen with reference to available human and other resources.

For discharge computations, the undershot controlling gate (sluice or diversion gate) was
considered an orifice and the standard orifice equation was used.

For free flow condition : Q = C, aw /2gH,

For submerged condition : Q = C, aw /2g (H,-H,)

Where o = Coefficient of discharge
Q = Discharge (m?/s)
a = Gate opening (m)
W = Gate width (m)
H, = Upstream depth (m)
H, = Downstream depth (m)

If downstream depth is less than two-thirds upstream depth from the sill of the sluice, the canal
is assumed to be under free flow conditions, otherwise it is submerged.

As a start, a coefficient of discharge value of 0.65 was assumed which was later modified (based
on current metering) and re-established for each structure.
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Tabh 3286

Cultivation Calender and Climatic Conditions During Studv Period

Month

YALA

MAHA

Cultivation [Towml

Rainfall

1991

1862

1963

JANUARY
PEBRUARY
MARCH
APRIL
MAY

JUNE

JULY
AUGUST
SHPTEMBER
OCTOBER

NOVEMBER
DBCEMBER
JANUARY
FEBRUARY
MARCH
APRIL

MAY

JUNE

JULY
AUGUST
SEFTEMBER
OCTOBER
NOVEMBER
DECEMBER

JANUARY
FEBRUARY
MARCH
APRIL
MAY

.| Iune

JULY
AUGQUST
SBPTEMBER
OCTOBER
KOVEMBER
DECEMBER

JANUARY
FEBRUARY
MARCH
APRIL

MAY

JUNE

JULY
AUGUST
SEPTEMBER
OCTOBER
NOVEMBER
DBCEMBER

Period

Total

Cultivation
Period

Total

Total
Bvaporation |

Evaporation

Rainfalt




At any given time, tank storage can be expressed by the following equation:

S, = S8, +L+RF-0,-E-L
Where S = Tank storage

I = Inflow to the tank

RF = Rainfall contribution

E = Evaporation

o = Outflow (discharges) from the tank

L = Other losses

land2 = Timeperiods

Using available data with regard to head (H) versus tank water-spread area (A) and head versus
tank capacity (C), the regression analysis was used to develop the following equations:

Tissa wewa A = 1.85H % C = 0.21415
Pannegamuwa A = 102.87 + 43.89H; C = 0.056H'%
Debara wewa A = 19.06 T 27.23H; C = 496 H%
Weerawila A = 26859 T 1000.08H; C = 321.48H'3
Yoda wewa A = 65.79H!?: C = 9.25H2%

Units used in the above equations are feet, acre, and acre feet.

The computer program developed by the SIE to compute discharges uses specific data such as
data on controlling gate widths, sill levels, spill crest levels, tank area-elevation and tank
capacity-elevation. Spindle heights were measured to determine the height of gate openings.
Gate opening height, depth of water upstream and downstream of structures, rainfall and
evaporation constitute daily variable data required for the model. The program was developed
using Lotus 1-2-3.

A baseline survey was conducted by the SIE and his staff to update data. Considerable variation
was found in sill levels, zero levels of stage gauges and width of structures. Since accurate
measurement of water levels on both sides of the gates was needed, ceramic gauges with metric
scales were installed at measuring locations.

Spindle heights and water levels were recorded twice daily and the times of measurements were
noted by GOs. Each measuring location was given a simple code name for easy identification.
A special form for recording data and transmitting them to the 1D was formulated. Data thus
collected were tabulated on another form and sent to the SIE on a weekly basis.

An orientation program on data collection and recording was held for GOs on 31 August 1991

at the TB’s office at Tissamaharama. At this meeting, the importance of systematic and accurate
measurement of data was stressed. Senior staff from the ID and IIMI visited measuring
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focations with GOs to demonstrate to them how accurate measurements should be taken and
recorded.

Data collected between 16 September and 28 September 1991 were fed into the computer for
verification. There were certain discrepancies in the data collected, especially in the unit of
measurement. Modifications were made to the data collection procedure and another training
session organized for data collectors.

By the beginning of the 1991/92 maha season, basic hydraulic data for the tanks in the Ellegala
had been updated. Ceramic gauges in metric scale were fixed at 26 measuring locations and
care was taken to fix gauges to enable measurement of maximum depth of water. A better flow
measuring system and communication network was established during the season.

Analysis of Data on the Weerawila

Figures 3.2.6 to 3.2.11 are graphs illustrating different aspects of the analysis of data collected
on the Weerawila, one of the Ellegala tanks, by the computer model. Figure 3.2.6 shows how
water level in the Weerawila responds to rainfall. Figure 3.2.7 shows how inflow from the
feeder canal responds to rainfall and Figure 3.2.8 shows drainage into the tank from the Kirindi
Oya new areas and runoff from the Weerawila catchment and how these two components
respond to rainfall.

The three graphs indicate that the Weerawila gets the major portion of its inflow from rainfall
and drainage rather than from the Lunugamvehera. Figure 3.2.9 shows drainage inflows and
spill from the Weerawila. It is noticed that the Weerawila spills quite heavily at times. Figure
3.2.10 shows the relationship between spill and water levels in the Weerawila. Figure 3.2.11
shows tank water level, inflow and outflow through the main canal from the Weerawila. These
graphs, which were made available to managers for the first time, brought to light some
interesting facts:

* In a water short system like the Kirindi Oya, tanks like the Weerawila spill
during the maha season.

* . . . . .
During heavy rain (more than 20 mm a day), the main canal sluice discharging
from the tank is closed completely.

*

Even when there is no sluice discharge and the tank is almost at its full supply
level (FSL), there is supply in the feeder canal (possibly from drainage) which
contributes to surpluses through the spill.

As shown in Table 3.2.7 the active storage of Ellegala tanks is around 17,350 acft. At the
beginning of the maha 1991/92 season (late September), tanks were partially filled from the
Lunugamvehera. This filling did not take into account likely inflow from the catchment as the
amount of rainfall runoff and drainage from the new irrigated area was unknown.
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Table 3.2.7. Storage capabilities in Ellegala Irrigation System.

Tank TWL at # Capacity at Active storage System A.
(acft) Storage
(acft)
MOL FSL MOL FSL
{ft) (fi) () (acft)
RB System
Pannegamuwa 5 a1 3 817 T24 :
Weerawila 6 ©»5 3966 11083 7117 7841
LB System
Debara wewa 55 8 305 750 445
Tissa wewa 9 55 479 3209 2730 -
Yoda wewa 7 23 17/ 8103 6334 9509
17350

TWL = Tank Water Level
MOL = Minimum Operation Level
FSL = Full Supply Level

Table 3.2.8 shows that water releases from the Lunugamvehera to the Ellegala were made
between 21 October and 28 January. But there was considerable runoff and drainage to the
feeder canal system from areas located at higher elevations. These areas comprise the natural
catchment of the Kirindi Oya and part of the newly developed arees. Analysis of the data as
indicated in Table 3.2.8 shows that 9,697 acft of runoff received by the feeder canal system was
distributed among the five tanks during this period.

In addition, as illustrated by Figures 3.2.6 to 3.2.7, every tak received runoff from its
catchment area.  From the Tables and Figures, it can be inferred that Ellegala tanks spill often
because of rains in local catchments.

Table 3.2.9 summarizes water balances for the individual tanks in the Ellegala System. As is
clearly evident in Figure 3.2.1, spills from the Pannegamuwa Tank and the Tissa Tank are
credited as inflow to the Weerawila and the Yoda wewa, respectively. In calculating surplus
in the Ellegala System, spillage from the Debara wewa is also considered as drainage inflow to
the Tissa wewa. Wastage occurs only when spilling occurs in the Weerawila and the Yoda
wewa. According to the analysis, total outflow or wastage in the Ellegala Irrigation System
during the period under study was 5,944 acft.



The analysis clearly indicates that spilling can be avoided and the system operated more
efficiently by maintaining minimum operational levels in the tanks at the commencement of the
season. MOL is defined as that depth which would have at least two weeks supply for its
command area.

Table 3.2.8. Feeder canal discharges distributed among Ellegala tanks.

Ellegal ,Feeder ¢ o Discharges (scft)
Period RF Lunu Ganu. F.Dcbara F.Tissa E.LB E.RB Total
{nm) Res. (acht) Total Total
21 0ctto 30 Oct 33 0 0 62 336 399 2240 2639
310ctio 9 Nov 121 0 4 120 144 287 0 287
10 Nov to 19 Nw 153 0 3 i85 570 78 68 826
20 Nov to 29 Nov 10 0 165 0 66 g0] 0 n
30 Nov to 9 Doc 4 0 155 311 70 535 6 541
10 DocC to 19 Dec 210 0 197 79 1481 1958 25 1983
20 Dec to 29 Dec 10 (6] 145 142 1% 483 22 505
{I 30DocC to 8 Jan 15 0 262 392 501 11355 72 1227
9 Jan to 18 Jan 2 ¢ 289 331 585 1205 12 1217
19 Ian to 28 Jan 0 1] 7 90 103 200 3 203
Total 557 4] 1246 1950 4053 7250 2447 9697
| ——————————————
RF = Rainfall
Lunu. = Release from Lunugamvehera Reservoir
Gamu. = Supply to Gamunupura

F.Debara = Feeder canal supply to Debara wewa

F.Tissa = Feeder canal supply to Tissa wewa
E.LB = Total supply of Ellegala LB feeder canal
E.RB = Total supply of Ellegala RB feeder canal

Table 3.2.9. Water balances for individual tanks in the Ellegala Irrigation System.

Command Tank Inflow Tank Outflows System
Arca Feeder Drainage M.canal Release Spill Losacs # Surplus Balance
(<) {(acft) {acft) (acf) {acft) (ncht) {acft) (scft) (ach)
Ellcgaia RB Sysiem:
Pannegamuwa 560 2447 1145 948 2788 - 115
Weerawila 2301 2788 10765 8797 1898 - 464
Sub-Total 14357 9745 - 579 1898 3293
Ellegala LB System: |
Debara wewa M5 1950 5106 5647 1945 - 144
Tissa wewa 2750 4053 13397 8081 1M73 - 182
Yoda wewa 3267 10173 2425 6839 4046 - 642
“ EIS Toul 24986 20567 - 968 4046 1341
" BIS Total 9823 39343 30312 -1547 5944 4634
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Drainage Analysis

A significant factor which was brought to light by the analysis is Drainage Contribution for Unit
Rainfall (Table 3.2.10). The Ellegala System is located at the tail end of the Kirindi Oya
System. Runoff and drainage water originating from the higher new settlement areas flow
through the catchment area of the Ellegala and reduce the System's irrigation demand from the
Lunugamvehera.

This should be considered when allocating water from the Lunugamvehera. Catchment runoff
for the individual tanks in the Ellegala differ from each other because some of the catchment
areas include newly developed lands under the Lunugamvehera. Drainage flows from these
areas vary according to the irrigation supply to new project areas.

Drainage in the Ellegala varies according to whether:

* . .
water is 1ssued to the entire new areas or not,

* water is issued to Tract 1 of the RB and Tracts 1, 2 and 3 of the LB and
water is issued to Tracts 2, 5, 6 and 7 of the RB.

During the 1991/92 maha season, water was issued to the entire new areas. The quantity of
drainage received on a particular day was divided by the quantity of rainfall for the
corresponding day when calculating drainage contribution for unit rainfall. These values were
tested against the exceedance probabilities of 90 percent, 75 percent and 50 percent. The results
of this analysis are given in Table 3.2.10.

Table 3.2.10. Drainage contribution for unit rainfall.

Conditions: Water issue to entire New Area.
Water issue © RB Tract 1, LB Tracts 1, 2 and 3.
Water issue to RB Tract 2, Tracts5, 6 and 7
No water issue to New Area
Result under condition (a)

Drainage Flow Exceedance
Tank Probability (acft/mm)
90% 75% 50%

Pannegamuwa
Weerawila
Debarawewa 29
Tissa wewa 13 46
Yoda wewa 3 9 19
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It can be seen from Table 3.2.10 that drainage contribution for unit rainfall in the
Pannegamuwa, Debara wewa and the Yoda wewa is somewhat equal. This is because the
catchment areas of these tanks are small compared to those of the Weerawila and the Tissa
Wewa.

Drainage Contribution for Unit Rainfall can be calculated in this manner for other conditions as
well and the results used to develop rules for water allocation and operations. A Pre-Seasonal
Allocation Plan can be drawn up based on probable drainage contribution calculated on the basis
of probable rainfall and probable water available during the season. The area to be cultivated
during a particular season can be decided on the basis of this analysis. Drainage Contribution
for Unit Rainfall can be used as a guideline for deciding appropriate minimum operational levels
for the individual tanks.

Water Duty in the Ellegala Irrigation System

An analysis of water duty during the maha 1991/92 is given in Table 3.2.11. The
Pannegamuwa showed the lowest duty at 1.7 acft per acre for the crop growth period. This is
due mainly to the location of the Pannegamuwa command area, some parts of which benefit
from seepage water from the Weerawila Tank. Other reasons for the low duty include the short
canal system and efficient water control.

Table 3.2.11. Tank duties for the crop growth period (21 October 1991 to 28 January
1992).

Name of system Command areas (ac) Main canal discharges (acft) Tank duty
(acft/ac)

Release from Lunugamvehera 0

Ellegala RB System:

Pannegamuwa 560 948 : 1.7
Weerawila 2301 8797 3.8

Ellegala LB System:

Debara wewa 945 5647 6.0
Tissa wewa 2750 8081 2.9
Yoda wewa 3267 6839 2.1
Total _ 9823 30312 3.1
Irrigation Duty (Ex-Sluice) : 3.2

for DC.5 Sub. RB Tract 1

83



The highest duty of 6.0 acft per acre was reported from the Debara wewa. Though the
command area is moderate (945 ac) compared to other tanks, it has a longer RBMC. In
addition, there is less reuse of drainage water than in the other tanks.

The Tissa wewa and the Yoda wewa have large command areas but duty was low. This is due
to high reuse of drainage water in the command areas of these tanks.

3.2.7 Management of the Ellegala Irrigation System

A management study of the Ellegala was undertaken as a research activity to supplement the
findings of the Water Balance Study. The main objectives were:

* To understand decision-making processes for water allocation and system
operation. This was specially required as the Ellegala tanks started spilling
during the maha season, raising the question of just how effective the current
water management process was.

*

To collect information to prepare the 1992 yala program to be implemented with
the participation of the ID and the IMD.

The study indicated that decisions concerning water allocation were not based on reliable
information on the water needs of crops. Instead, water was allocated and distributed largely
on the request of Ellegala farmers and the IE at Tissa.

It also indicated that irrigation schedules were not prepared for either individual tanks or the
whole Ellegala system. As a result, there was no way to determine water issues to individual
tanks. The Manager simply filled the tanks on farmer demand.

This practice was an incentive to waste water and is true not only for water issues to the tanks
but also for water issues to distributaries under Ellegala tanks. In addition, the physical system
was dilapidatedand very likely to create problems when implementing rotations in these systems.
Prior to the construction of the Lunugamvehera, Ellegala farmers started the maha cultivation
in mid October and the yala cultivation in March, after the beginning of rains. It is possible to
make maximum use of rain in the catchments if management decided to go back to this practice.
Tank spilling too could perhaps be avoided.

Development  a Seasonal WaferRelease Plan for the Lunugamvehera

Before the study, seasonal water release from the Lunugamvehera to the Ellegala tanks has been
done in an ad hoc manner. Requests for water by FRs and the IE from Tissa formed the basis
for discussion at the PMC and decisions were taken with little technical analysis of the water
situation in the tanks and reservoir, probable inflow to these storage systems or the water needs
of crops. This has created considerable problems for both farmers and the system manager in
carrying out their activities.
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The experience gained during the 1991/92 maha season has revealed that the Ellegala System
IS not being operated in a systematic manner. Large quantities of water are spilled into the sea
without being used mainly because of poor management. To overcome this problem, the
concept of operating tanks at or near MOLs was used to develop a procedure to prevent wastage
of spill from the Ellegala tanks.

The Water Balance Study has also generated useful information which has been used as a first
approximation in developing an operations plan. The plan can be further refined as more data
is collected. The two activities, the Water Balance Study and the operational plan, were
undertaken with the intention that operations plans developed and implemented in the coming
seasons would provide additional information to further refine procedures and planning
processes.

In preparing the operations plan, inflow such as drainage, rainfall-runoff and reservoir releases
were taken into consideration. In estimating drainage and rainfall contribution, it was difficult
to determine the respective coefficients. However, as a first approximation, these figures were
selected using the limited information available and local knowledge. Similarly, water demand
for crops was calculated using a uniform value for the whole project area given by the ID.

The following section details the procedure adopted in calculating rainfall-runoff contribution,
drainage flows into the system and losses from the system. Water balancing for individual
subsystems was done keeping tanks at or near MOLSs to minimize. spillage.

Methodology

The method used to develop the operations plan and the various computationalassumptions made
are as follows:

Time Period and Week Numbers. A time interval of seven days was used for water balancing.
The first week started on the first day of January. The Tables give details of the month, date
and week number.

Rainfall. In analyzing rainfall contribution, two sets of rainfall data representing dry and wet
conditions were used and is designated as expected rainfall in this computation. Using data
made available by Dr. C.R. Panabokke, dry and wet condition rainfall figures were computed
as 75 percent and 50 percent, respectively, probable rainfall. (Rainfall data for 1872 to 1967
was provided by the Tissamaharama Station.) Wet condition rainfall figures turned out to be
rather high during certain months so these figures were replaced with 70 percent probability
rainfall. Monthly rainfall figures were proportionately distributed among the weeks, using local
knowledge of rainfall distribution.

Runoff Coefficiens. The coefficient of catchment runoff depends on many factors including

antecedent precipitation, topography, soil type, soil moisture status, vegetation and climate.
There are empirical formulae to determine this coefficient. Based on the intensities of rainfall

85



and its distribution and on climatic factors, a time varying coefficient ranging from 0.05 to 0.80
for the season was arrived at. These coefficients need to be further refined using information
generated by the Water Balance Study.

Drainage Coefficients. This coefficient is used to calculate drainage contribution from the newly
developed areas above the respective subsystems. In the past, an ID officer (Mr. B.K.
Jayasundara) had established this coefficient as 30 percent of irrigation issue to the drainable
area. However, on a monthly or weekly basis, water balancing cannot be done using such an
average value because of its variability over time. Further, it cannot be used as a management
information index to operate the system on a weekly basis. Therefore, it is necessary to
establish this coefficient on a weekly basis depending on the nature of water issue to the newly
developed areas, soil moisture status, types of soils, etc. As an initial approximation, a variable
value for this factor was assigned using the limited information available. This figure was taken
to vary from 0.0 to 0.4. At the end of the Water Balance Study, these values were updated.

Evaporation Losses. Evaporation losses were taken from the cultivation planning exercise as
these values were available on a monthly basis. Weekly values were obtained by distributing
monthly values among the number of weeks of that month. No adjustments were effected using
climatological data since losses are insignificant from the operational point of view.

Flow Computations and WaterBalancing
Inflows

Inflows into the subsystems come from rainfall-runoff, drainage and the Lunugamvehera
Reservoir. Rainfall contribution is calculated by multiplying expected rainfall by the size of the
catchment area and the runoff coefficient. Similarly, drainage contribution is calculated by
multiplying irrigated area by irrigation water issues and the drainage coefficient. The drainage
coefficient was established using data obtained from the Water Balance Study and other
information available with the ID. The value of reservoir release was computed as water
requirement plus evaporation losses minus rainfall-runoff plus drainage contribution. The water
requirement used in this computation takes line losses into consideration.

Outflows

Outflows from the subsystems include water released for crops, spills and evaporation losses.
Water required for crops is calculated by the ID which takes into account operational such as
seepage and percolation. Using this figure, unit water required was calculated. Total release
was calculated by multiplying unit water required by cropped area. For calculation of
evaporation losses, the water surface at MOL was multiplied by a weekly evaporation rate.
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Water Balancing

Water release from the reservoir was calculated to minimize or prevent spill. Throughout the
season attempts were made to keep tank water levels around MOLs. This was done by trial and
error using Lotus spreadsheets.

When water levels in the tanks exceeded MOLs or the tanks started to spill, releases from the
reservoir were reduced. When inflows were less than outflows and the capacity of the tanks
became negative, the program was adjusted to bring values to zero.

Water balancing for all five tanks and the Gamunupura was done separately and is indicated in
Tables 3.2.12 to 3.2.17. The water balance for EIS tanks during dry and wet conditions are
shown in separate tables. \Water releases to the Yoda wewa are accounted for in the Tissa wewa
releases. Releases from the Lunugamvehera were varied to keep tank water levels around
MOLs. This was done by trial and error. Summaries of releases to the Ellegala are given in
Tables 3218 and 3.2.19 and in Figures 3212 and 3.2.13.

Under dry conditions, 75 percent probability rainfall was used and very little cultivation in the
newly developed areas was assumed. In the case of wet conditions, 50 percent probability
rainfall and substantial cultivation in the newly developed areas were assumed.

Details of the water release plan for the entire Ellegala have been worked out for both wet and
dry conditions. Table 3.2.206 summarizes water releases © each tank and for the entire system.

Results

The most important outcome of this activity has been the development of a more systematic
operations procedure than has been adopted in previous years. The following are results
achieved:
* .
The development of operations plans for the Ellegala taks and a
composite operations plan for water releases from the Lunugamvehera.

* ) ) . i )
The introduction of the concept of MOLS in the Ellegala with the view to
maximizing rainfall contribution particularly during the maha season.

* . ..
The creation of an awareness among farmers and agency officials of
operational procedures.

*

The fact that the Weerawila Tank was not able to store total runoff during
the maha season. It would appear that by augmenting the storage capacity
of this tank, an additional 5,000 acft of water could be stored. Also, it
was discovered that the full extent of the Yoda wewa and the Weerawila
could be cultivated using their own catchment inflows during wet years
while the Weerawila can be cultivated even during dry seasons.
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Table 32.15.(a):  Water Balance for EIS Tanks (Dry)
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Ducarmiber 308 % 42 08 D2 13 213 17 a a0 n7 24 -1 . ;] a8 433 [+]
101018 50 -] [+ X:] 03 13 138 10 o o 10 144 ] 4 285 4]
17023 51 18 07 03 13 124 7 o 5] 7 13 ] =5 167 0
240N 2 12 or G4 13 128 ] o X0 08 13 5 1687 <] o
Jartery 1o? 1 12 o8 04 k] 121 8 [+ a0 E) 138 1 36| 44 o]
ato14 2 11 oe D4 ] 135 8 [+ 0 8 142 1 44| a7 [¢]
1502t 3 1 08 03 ] 137 5 0 0 5 144 1 947 198 0
o 4 L] o8 o3 k4l 140 5 [ ;00 a0 147 1" 08l M5 <]
o4 5 8 o8 0.3 7| 146 5 0 00 X5 15 1 ko 08 ]
Fetrusry Stot ] ] D8 03 40 147 3 [} ] k] 154 14 488 b 4] 4]
12w 18 7 7 08 o2 « 147 3 0 4} 3 154 14 k- 155 1]
1925 a fi na 02 L] 142 0 1] xx0 00 150 14 155 262 o
W4 ] o o8 02 0 <] 0 0 0 1] 98 14 202 180 1]
Merch St 11 10 o 04 a2 43 44 [ g 0 ] 4 15 180 18 0
121018 1 0 04 02 4 [ ] 0 0 Q 0 15 118 104 0
19025 192 10 D4 [ 43 D 3 0 0 3 0 15 104 -] ']
20101 13 .. 04 1] 43 e} 8 o ] a 4] 15 8 B 4]
FAE] 47 0 2400 | 2547 2204 ! [
Table 32.15.00): Water Balance for EIS Tanks (Wet)
Name : Parvnganume ety Season: 16821062 Maha
Catchrmant Area: 0.2 Ag.Ms. Service aroa 8680 Aps. MO Capachy 93 Acht
New frea above: D Ace. Area at MOL 108 Acs. FSL Capacity 817 Acht
Wi hio.1 Starta from 18t Jareary
Waiw I!ﬂl
Morth Dates Iaok ct DO Eamw Demand Pain . Paser L’ulll vapo Wgﬂ
foft pcht ch heht Ach bt
Sepwrber 3toB » 7 om 0 40 [¢] o ] o o 1] 14 0 0 0
1018 7 8 0.08 c 40 o o ] 0 o 4] AL 0 0 1]
7oA k] 0 006 1] 40 ] [} 0 0 [+] 1] 4 o 0 0
24030 ) 14 005 ¢} 40 [+ o 0 Q [+ o 14 [ 0 0
Cember 107 40 14 01 [+] ] [+] 1 1] o 1 0 8 ] 0 1]
8to 14 o o5 01 0 8 ] 2 0 ¢} 2 a C] 0 0 0
1S 42 0 01 o 18 +] 3 1] o a3 o 6 0 0 0
Zn:e 43 % 04 [} 18 0 ] 0 0 [l 4] [} 0 3 0
D4 a4 E a3 1] 10 0 10 1] a 10 0 ] 3 7 0
Newerrber Sto11 - 54 [+k] o 0 [+ "8 [ 0 18 o 0 7 24 D
121018 ] 54 08 0 o 0 18 0 0 18 1] o %5 43 o
181025 47 Ll 1] a1 o 118 14 4] m 314 126 1] 43 2 o
22 48 4 05 DA 0 m 15 +] a0 G 182 ] < -3 86 o
Decernber Jws 9 a [+1:) 02 13 23 15 1] 0 15 224 5 308 151 s]
10018 50 n 08 03 13 138 13 o X0 a3 144 5 wm ne 0
171023 i 6 07 03 13 124 18 o 00 218 120 s e| <o8 0
43t -] k) 07 04 13 128 17 <] [] 17 13 E] 0| I 0
Jaruary o7 1 28 ne 0.4 T 13 14 [ 0 14 128 1 8| 20 0
ato 1« 2 2 08 04 ] 138 13 0 00 k] 142 " 43 204 o]
S a 20 oa 02 k|| 137 1 a 0 n 144 i3] 404 580 o
028 4 18 08 03 k)l 140 110 a o 10 147 1" 580 412 Q
204 5 18 08 03 3 148 10 0 [} ;g 12 1 g g g
Fi 5to11 8 123 o8 03 0 147 5 0 300 1 14
oy 12118 7 1 [T ] 02 “0 147 8 0 amn 208 154 I || 50 0
151028 8 14 08 02 0 142 8 0 [+) 8 10 14 83| 78 0
2604 8 18 ;1] 02 L] [} B 0 0 8 ] 14 ae| @0 0
March Sto 11 10 18 0.4 02 43 44 4 o <] 4 48 15 2| 22 0
12118 11 17 0.4 02 4 a -] 3] 0 ] 0 15 210 200 0
191625 12 18 0.4 o 43 a 5 Q ] 5 a 16 03 18 a
2o 13 2 0.4 0 43 o [} a 0 6 4] 15 1 184 0
EED I -] O Zem| 2864|973 7]
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Table 3.2.16.{a): Water Balance for EIS Tanks (Ory)

Narme | Weerawlia (dry) Ssason: 1992/1980 Meha
Catchment Arsa; 283 SqMs. Area at MOL . 868 Acs. MCL Capacity 3968 Actt.
New Area above: 0 Acs. Service arsa 2300 Acs. FSL Capacty 11083 Ach
WeekcNo.t Starts from 1st Jeanuary
Water [flows | gﬂ'nT
Morth Dates Week [FCl. DOt Fwmry Deend  Fan Dran. Reser.  fomi uice  Pwpo  [F-OF Bkl
Pcft Boft &I’t Poft Acht Ach hcft Pt
| Septarnber g k-] 2 s o B 4 a a .o 6 a 114 1] a 0 1]
10118 k18 2 005 0 40 0 8 ] o 8 1} 114 o 3] 0 o]
1702 b} 3 008 0 “0 a e o o & a 114 4] .0 o o
24030 <] 3] oms 0 40 o 8 0 0 g o 114 1] v} o o}
October 1Mo7 4 7 o1 0 18 0 42 0 0 42 [ Ll [+] v} 0 0
14 + 13 01 a 18 o T’ a a 7 a 5 2% a 2 0
t5t0 2 L] 18 o1 0 18 1} 107 o 0 107 5 51 55 28 -] D
2woa 42 20 03 o 18 1] k-1 0 o x7 [+] 51 306 -] 7 0
20104 44 25 a3 a 16 0 448 o <] 448 a B W4y aar ™ s}
Noverrber Ston 45 20 05 ] o [v] 801 a [+] BBt ] 4] BEH ™ 1672 0
12118 48 » 05 o 0 0] 100 0 [+] 1040 0 0] 1040 1872| Zm2 o
omas 47 40 o] [+2] ] 8 1 o 0 188 513 0 8751 M2| 08 0
28wm2 48 60 1] 0.t o 70l 1488 a 4]} 1488 747 Is] Tl e 4: 0
December Iws 40 ° 08 02 13 sl 14w 0 o 1467 an ar 3] 4128] «pas 0
1018 50 25 [+ 1] 03 13 560| Ben [ 0 Bot 580 a 264! apE5| 4820 0
17023 51 15 a7 032 13 408 824 1} a 824 535 k1) 521 48291 40 v}
24 M 52 12 07 0.4 12 517 488 o 0 488 44 F 0] 4881 | 488 0
Jarary 1o7 1 12 08 04 ] 5@l s 0 0 S70 8567 8 0 40| 4081 o
am14 2 " 08 04 n 553 =3 0 o 523 582 88 0} 4981] 498 0
1521 3 10 08 03 k| 581 475 0 0 473 a1 88 O] <4881| 4881 0
211028 4 B [oX:] 03 <! 575 428 4] 0 428 08 Ba O} 4881|498t 0
B4 5 8 08 03 <3| e8| 428 0 0 428 628 B8 O 4981 | a5 0
February Sto 11 [} B 08 na 40 a3 286 o] 3} 285 B34 114 D] 4881| 4pen 0
1218 7 7 08 02 40 a2 250 0 s} 634 114 Oy 4881 4861 o
1925 8 a 08 02 40 584 0 0 Q o Bi4 114 D 4901 4081 0
-1 g 0 06 02 40 -] e} o ¢} 0 400 4 0] 4881) <081 0
March Gtg11 10 0 D4 02 43 180 i] o 0 0 180 123 Of 4b81) 4ga 0
12018 11 a D4 02 43 1] 0 0 o 0 0 12 0] 401 4561 ]
181025 12 10 [+ 2] 0 43 ¥} 28 [i] 0 28 ¢} 123 15| 4P81[ 5088 0
2801 12 2 04 0 43 0 668 o 0 888 0 123 543 508| 56% o
BB | 1 0 o0 X0 9| E |
Table32.18.(b).  Water Balance for EIS Tanks (Wef)
Narme : Wearawlia (wet) . Season. 1962/1563 Maha
Catchrnent Avea: 263 SgMs. Area at MOL 868 Acs. MO Capacity 3066 Acht
New Aroa sbove: J1B4 Acs. Service Aree 2300 Acs. FSL Capacity 11083 Act
Wesk No. 1 Starts from 13t Jarcery
Water jriicws
Morth Dateg Pee Rain FCi. Drce vy Demand Fan Drain.  Peser. Total %‘ L\Qm F-OF W&ﬂ Ldl
hCit ot Al gg Ach Acht anid poft ot
Septernber 309 k] 7| 008 o 40 ] -] 0 0 4] ¢} 114 0 o 0 0
0% 16 z B8] 088 0 40 0 4 0 0 24 [} 114 0 o o 0
171023 k] 10| bos 0 0 2} 30 [} o 30 o 4 o 0 0 o
24030 k] 14| nos 0 40 0 42 a 0 L] 0 114 0 0 0 o
Cctober o7 0 14 01 0 18 v} a 0 [¢] <] 0 5 2 0 ® a
Bto 14 “ 25 0.1 4] ] o 148 0 7] 148 [7] 5t a » 128 o
15t 21 42 Lol [+%} [¢} 18 v} 28 [+} o e ] 0 §1 188 129] 3§ o
22 Q L] 03 0 10 o 80 0 0 820 [* 51 78l M5| 1084 o
20t 44 5 03 0 18 o eet a o gt o 1 840 1084| 160 8]
Novermber Sto 1Y 5 54 05 0 0 0| 1804 [ 0 1804 4] O 1604} 1B24| amm 0
121018 46 B4 05 o 0 0| 1804 0 0 1604 1] 0F 1604 e HM 2]
180285 47 41 s 0 o 408! 12180 ] 0 1287 513 [¢] 74| S13B| sO07 0
D2 8 45 05 i3] 0 ol 13w 97 0 1434 747 0 687{ SAOT| 6664 o]
Dacernber 308 49 ar 08 D2 13 g7s5) 138 24 [} 1643 o 7 5B4| o54| 7B o
10t018 50 e <] 08 1] 13 se0| 77| 288 0 1468 580 7 Mm\| Be 0
17029 51 36 o7 a3 12 508 1408| 282 o 1798 835 i nes| eos! s o
24t H 52 ® 07 0.4 13 517 1497 k-] 0 1888 544 7| 1306] 91e| 1087 0
Jaruary 107 1 28 0.8 04 kil 530 1238 405 ] 1841 567 88 88| 1047| 110E3 386
ato14 2 25 08 04 | &3 11| 408 [} 1815 82 ] 845 11083| 11083 ]
15N 3 20 oa 03 ] 861 851 o< ] 0 1263 £ ] 804| 11083| 11082 804
A 1008 4 1w L] 03 3 575/ 6868 308 o 1184 805 -] 01| 17083] 1108 )l
Hio4 5 19 og o3 " 596 a3 346 c 1248 828 - ] S32§ 11083% 11083 532
February Sto11 8 13 06 03 « | 48|  34s 0 808 B34 114 60| 1M083{ 10e3 80
12018 7 18 06 o0z 40 el s 24 0 804 94 114 57| 1mE3 11089 57
181028 B 14 06 D2 40 84| 488|202 0 ™ fi14 14 3] 10| 1o 3
2610 4 e 18 a1 0.2 40 x| 570 215 0 788 L] 114 2m| nom| 11083 270
March Sto 11 10 18 0.4 0.2 43 180 380 18 o 406 180 123 183 T0B3| 1o 15
121018 1) 7 0.4 D2 Ex] o <04 L] o] asz D 123 0| 1E3| 11083 30
19m25 12 18 0.4 0 43 Q 428 0 0 428 o 123 05| 11083 11083 08
%607 13 -] 0.4 0 43 o] s 0 0 0 123 400] Moesi ol 400
o | O] o887 oAb 24 577 |




Table32.17. Water Balance for £IS Tanks

Narme - Gamunupura (wet end dry) Season: 19821660 Maha

Catehrrert Arsa; 0 Sqmis Service area 450 Ags. - ML Capacity 0 Ace.

New fraa above: O Azs. Aran at MOL, C Ags F&L Capacty 0 Acs.

Wesk No,1 Starts frorm 15t January

Water rfiows : owe L
Morth Dates Woek  [5xPain FFCT DG Evemy Demand Ran [rain. Reser.  Jom ke  Evapn  JF-OF Eret ol
TrT/wieni Pch Acht poft Pett et et fch hoit

[September 3100 ” 2] 0% 1] 40 [) il 1] i ] 3] ] [} a 0 ']
10118 3r 2| oo 0 40 0 o ¢} o s} a 0 0 0 0 o}
1Toh23 x 3 (+1s -3 0 40 0 o C +] 0 a 0 a 0 0 0
24D 30 39 3 0.6 Q 40 Q o [+} 0 o o] 4] 0 1] 0 n}

October twa7 40 7 04 o 18 o o 0 &) o o [ 0 0 s} o
Bto 14 4 13 D1 o] 18 0 o} 0 0 [o} D 0 0 D 0 o
1521 2 18 01 ] L] o o o [¢} o bl 0 o o} 0 0
228 a3 an 03 [} 18 ¢} 0 o 0 0 ¢} 0 o} o] o 0
W84 a4 25 03 0 ] o o 0 0 0 o o s} o 0 ]

Noverrber 5to11 45 0 o5 0 1} o 0 o} 0 o o 0 v} 1] o o
12118 48 35 s o 0 1} 0 a 0 a 1} 0 o ] v} 0
18125 47 40 05 01 0 ] 0 [+ 100 100 100 0 0 ¢} o 0
202 48 80 DS 01 <} 138 3} o 148 146 148 o o 0 o D

Ciecerriber 3wy ag a2 08 a2 13 m o i] 180 180 180 o] 3] o 0 0
1016 50 % 08 03 13 10 c 0 1186 15 15 0 b] 0 ] 2}
17023 51 15 07 0.3 13 89 0 ] 105 106 105 0 0 0 0 o
2410 3 52 12 D7 0.4 13 1 [} 0 107 07 107 o [ 0 D [*]

Jaruary 1107 1 12 08 0.4 3 108 o] Q 11 " 111 o] D 0 o] o
Bto14 2 1 08 04 x 108 o [ 114 114 114 0 4] 0 0 "}
1S 3 10 [ X:] 03 3 "o 0 0 18 16 116 0 0 0 o s
21028 q 8 [«X:] 03 3 "2 0 o e 118 18 0 o o o 0
W4 5 g i) 0.3 k)l 17 a a 123 123 123 o <} o 0 o

February Ste 11 6 8 ne 03 4 18 0 [’} 124 124 124 ] ] D o 0
12w18 7 7 06 02 4« 118 0 0 124 124 124 0 a 0 0 0
19m 28 8 o 08 02 40 114 G 0 120 120 120 o a a 0 0
204 ] ] D6 02 40 75 [+ 0 ™ 79 ] 0 ] 0 0 0

Merch St 10 0 0.4 0.2 43 * 5} 0 37 7 37 0 0 ] 0 0
121018 il 0 04 02 43 [ ] 0 o 0 0 o 0 0 o o
181025 12 10 0.4 G 43 o o 0 0 0 0 0 0 0 0 0
6101 13 k-] (2] 0 43 o o 0 0 ¢} 0 0 0 0 0 0

TH (5 a £ L3 AT 1T I i )
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Table 3.2,18. Water.Releame Plau for the EIS Tanks

Season  18992/1893 Muha with a very little sxtent cultivated in tho new araa
Watar ralease from Lunugamyehera
Month Dates Waek Pannegamuwa Weasrawilg | Debaraweawe Tiszsawswa " [Yodawewa Gamunupura | Total
1
September 3te 9 a8 of o [ 0 ] 0 [
1010 18 a7 o} o D 0 n 0 o
171023 Je 0 D o a a o o
24 te 30 39 0 0 o 0 0 0 0
Ogtaber tto? 40 O 1] 0 o 1] +] 4]
gta 14 41 0 [a] a q o o 0
15t0 21 42 0 0 0 0 a a o
22228 43 o ] [+ [4] v} 0 +]
281to 4 44 0 o} 0 3] ] 0 1]
Novembar gto 11 L] 0 o 0 ] o D 2]
121018 45 0 1] 0 1] v} ¢ 0
1910 25 a7 300 [} 400 300 0 L) 1100
28ta 2 48 300 a 400 300 ¢] 150 1160
Decambar 3to 8 49 300 a o0 700 [+ 18D 1480
ihto 18 50 o -] 300 rao 1] 120 1120
17te 23 51 s} (0] 300 700 110 1110
24t0 3 52 a0 0 300 700 110 1710
January 1ta 7 1 300 0 300 Bgoo 110 1810
8ta 14 2 9 [o] 300 sdaao 120 1820
16to 21 3 0 0 200 800 120 1720
2110 28 1 300 ] 300 1400 120 2820
29tad 5 300 0 200 1400 130 2730
February Sto tt 8 e Q 200 1400 130 2430 |
121to 18 7 0 ¢ 200 1400 800 130 2530
1810 2% 8 300 ) 200 1600 800 120] 2920
2810 4 ] 0 0 200 1560 800 80, 2680
March 60 11 10 o 0 a 500 40 740’
1210 18 11 o 0 ] 0 200 o 200
19 to 25 12 P 0 0 c 0 0 |
28to 1 13 el o (0] g D o o
4 g,
LTotal { 240 d 41010 15200 | 8500, 1630 23830

Nate: Since the Yodawewa Inflows are not directly from Lunugamvehara the total vaiues In this table exclude those Inflows.
These values are accounted for In the Tissa inflows.



Table 3.

2.19.

Water Release Plan for the EIS Tanks

Seasan 1692/1983 Mahe with full extent cultivated in the new srea
Water release from Lu mvehera :
Menth Dates Week (Pannegamuwa _ | Weerawila Osbarawswe Tissawawa Yodawawa |Gamunupure | Total
September 309 ag o s} o 4] 0 o 0
10to 16 31 0 1] o ] D] 0 [+]
17 1023 a8 o '] 1} a 4] 0 o
24 ta 30 k1] 1] 0 0 a u +] 0
OCatober 1t0 7 40 o 0 ] o 0 D 0
Bio 14 41 [1] 0 [+] 1] o o o
18to 21 a2 0 a 0 ¢} o o a
22ta 28 43 ] o 0 4] 0 0 a
28to 4 44 0 0 0 [¢] +] 0] 1]
November Sto 11 45 +] ] a a a ] 0
12to 18 4B o 0 0 o} ] 0 0
iSto 28 48 300 0 300, 0 [} 100 700
2810 2 300 4] 300 200 [\] 150 859
Decemiper 3to 8 49 o D 400 400 o 18O BBO
10t0 16 50 300 0 300 300 1] 120 1020
1710 23 51 300 o 300 oo 0 110 1010
241 31 52 o 0 300 200 o 110 810
January 1to 7 1 0 0 200 200 0 110 510
8to 14 2 300 0 200 200 0 120 B20
18t0 21 3 300 Q 200 400 0 120 ‘1020
21te 38 4 0 0 aon 400 ] 120 B20
2910 4 5 0 0 300 500 0 130 830
Fabruary Sto 11 6 300 o 200 800 0 130 1130
12to 18 7 300 o 200 BOG o 130 1230
19 1to 25 8 0 o 200 800 0 120 820
26 to o B o o 0 300 0 80 380
March 5to 11 10 0 1} ] 100 0 40 140
12tc 16 hR) o o [:] o [¢] o 0
181t 25 12 Q 0 Y] Q 4] Q 4]
2810 % 13 0 [ [} o 0 o 0
0 o
Total 2400 0 3700 5200 ) 1870 13170

Note: Since Yodawewa Infiows are not directly from Lunugamvehera tha total vaiue in this
table excludes those iniows, These values are accountad In Tlssawawa Infiaw.
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Subsystem Water release (acft) Spillage (acft
Pannegamuwa 2400 2400 0 0
Weerawila 0 0 0 4577
Debara wewa 4100 3700 0 0
Tissa wewa 8700 5200 0 0
Yoda wewa 6500 0 0 0
Gamunupura 1870 1870 0 o
Total 23570 13170 0 4577

Operation of the Ellegala Tanks During Yala 1992

At the end of the maha 1991/92 season, all the tanks in the Ellegala except the Weerawila were
empty. Drainage water from Tracts 1 and 2 of the RB and the catchment of the Weerawila Tank
filled the Weerawila to full supply level by the end of maha 1991/92. The tank started spilling
in mid February.

The period from March to August is generally regarded as the yala season. The dry weather
which had prevailed during the latter part of the previous maha season continued during yala
1992. Table 3.2.21, in which rainfall for the two previous maha seasons is compared with that
of yala 1992, indicates that rainfall during maha 1991/92 and yala 1992 was low. Table 3.2.22

and Figure 3.2.14 show that there was no rain during February and March 1992.

Table 3.2.21. Total rainfall for seasons.

Year Season
1990 351.4

1990/91 - 839.5
1991 366.9 -
1991/92 676.6
1992 235.6

* March, April, May, June, July and August

® September, October, November, December, January and February
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Table 3222.  Weerawila Agricultural Research Station monthly total rainfall.

—— 1
Month 1990 - | 1991 1992
January 106.1 1420 17.1
February 8.9 | 16.3 0.0
March 101.6 7.6 0.0
April 161.3 63.8 73.9 I
May 71.2 122.5 1193 II
June 17.3 103.3 17.9 "
Tuly 0.0 27.4 133 “
August 0.0 42.3 12 I
September 59.6 18.2 54.8 II
October 8.2 145.0 e2 -
November 286.1 2775 %gifg L E
| Decermber 3273 218.8 98.6 -
H Total 1147.6 1184.7 861.0 "

In spite of the ID warning that water in the reservoir was not sufficient for cultivating a yala
paddy crop in the whole of the Ellegala, some prominent FRs from the system mislead farmers
into thinking there was sufficient water for a yala paddy crop. As farmers wanted to take the
risk and cultivate paddy, the decision was made on 1 May 1993 to issue water.

Data on discharges from the main reservoir show that 13,308 acft of water, 32 percent of total
issues during the yala season, was issued to the RB. The LB received 428 acft for other field
crops during this period. The remaining 27,542 acft of water consisting of 67 percent of total
volume was issued to the Ellegala Irrigation System.

Water in the tanks in the Ellegala was used by farmers in an attempt to save crops in the face
of severe water scarcity during yala 1992, In spite of this, yala 1992 was a season of crop
failure. It must be mentioned at this stage that data on the storage capacity of the Ellegala tanks
were not accurate due to the heavy sedimentation of the tanks. Though readings of water levels
in the tanks gave a somewhat higher estimate of water available and actually available was very
much less.
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Storage figures for the Lunugamvehera Reservoir from 1 January to 23 February are given in
Table 3.2.23. The water situation in the main reservoir during yala 1992 is given in Table
3224. As indicated in Table 3224, the water level in the main reservoir at the beginning of
March was 162.5 ft (15,423 acft). Water issues for the late maha paddy crop in the RB and for
other field crops in Tract 3 of the LB continued until 10 May 1992. A portion of the inflow
received by the reservoir during yala 1992, as shown in Figures 3.2.15, was used for this
purpose.

Date Water Level Water Issues
(0

RB LB Ellegala
(acft) {acft) (acft)

4 January 170.7 4821 2994 0

14 January 169.5 5510 1711 0

24 January 168.1 5057 865 0

3 February 166.7 4869 216 0

13 February 165.1 4316 220 0

23 February 163.7 3317 182 0

Total 27890 6188 0

Yala 1992 and the plight of the Ellegala farmers highlighted the necessity for re-establishing
stage-capacity and stage-area curves for the Ellegala tanks. It was also realized, after water
balancing based on available stage-capacity relations had been done, that they were not suitable
for estimating drainage contributions from the newly developed area and surface runoffs from
their own catchments. A column had to be introduced in the Water Balance Sheet to indicate
error in balancing.

Conveyance Losses in the Ellegala Feeder Canals
Due to the dry weather which prevailed during this period, conveyance losses were high. When
water issues from the main reservoir and total water received by the Ellegala System for the

season are compared (Table 3.2.25), a total loss of 4,053 acft (15 per cent) is observed.
Drainage and runoff contributions to feeder canals kept values at,a somewhat low level.
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Table 3.2.24 LunugamweheraWater Levels and Issues
March To End of July 1992

Issues
Date Yater level RB LB Ellagala
ft acft acft acft

04—-Mar 162.5 2895 125 -

14—Mar 1614 2934 81 -

24—Mar 160.0 2562 222 -

03-Apr 159.0 2356 0 -
13—~Apr 158.0 1226 0 224
23-Apr 159.0 917 0 2081
03—-May 159.8 418 0 2723
13-May 160.3 0} 0 3572
23—-May 159.9 0 0 3960
02-Jun 158.8 0 0 4047
12—-Jun 156.9 0 0 3936
22-Jun 155.9 0 0 2297
02—~Jul 154.0 0 0 1287
12— Jui 153.5 0 0 2970
22-Jul 152.1 0] 0 446
Total 13308 428 27542
Issues % 32 1 67
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Table 3.2.25 Conveyance Lossesin Feeder Canals in EIS

1992 Yala
Water ~onveyence
Date Issuedto | mountret Ived to EIS Losses
Ellegala | FC-LB | FC—RB | Total in EIS
actt acft acft acft acft

04—-Mar - - - - —

14—-Mar - — - - -

24—Mar - - - - -

03-Apr - - - - -
13-Apr 224 - - - 224
23—-Apr 2081 202 1041 124: 838
03-May 2723 2314 50 236¢ 359
13-May 3572 3175 137 331 261
23—-May 3960 3171 173 334 617
02-Jun 4047 4785 285 507( —=1023
12—-Jun 3936 4303 422 4728 -789
22—-Jun 2297 1282 182 146¢ 832
02—Jul 1287 289 38 327 960
12-Jul 2970 1305 195 150( 1470
22-Jul 446 122 19 14' 305
Total 27542 20947 2541 2348¢ 4053
Losses % 15
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Weerawila Wewa

When Weerawila farmers started cultivationon 1 March 1992, the tank was spilling. The last
date of water issue to the command area was 30 June 1992, according to decisions made at the
Kanna meeting. Although Weerawila farmers did not face a severe water shortage, they were
not able to manage with tank water alone and had to be supplemented with 1,940 acft of water.
This included leakage from the Pannegamuwa feeder canal and 750 acft issued to the tank
toward the end of the season on the request of FRs, The behavior of feeder canal inflow can
be observed in Figure 3.2.16. Table 3.2.26 and Figure 3.2.16 indicate water balances for the
Weerawila during the season.

A total of 137 acft of water was spilling from the tank at the beginning of the season. The
hydrography for the Weerawila main canal shown in Figure 3.2.16 indicates the pattern of water
issues and indicates high discharge at the beginning and at the end of the season. Rain during
the latter part of April and early May was the key factor for reduced discharge.

Table 3.2.26. Summary.

Tank/ Water issving Rainfall | Evapo- Feeder | Tank issucs Tank Releascs | Losscs Spilling | Error
Scheme ration canal (acht) (acR) {ach) (acft) balance
supply (ach)
(ach)
‘Weerawila 1 Mar '92 10 Jul '92 224 391 1940 12838 22542 137 2906
Panncgamuwa 23 Apr '92 23 Jul '92 182 591 2541 1581 1940 226 1011
Debara wewa 5 May '92 23 Jul '92 182 591 3680 33132 184 165
Tissa wews 10 May '92 23 Jul '92 182 591 16278 3825 5898 278 6278
Gamunupura 23 Apr '92 23 Jul '92 988 | | I

Pannegamuwa Wewa

The Pannegamuwa wewa received water from the Lunugamvehera on 23 April to start yala
cultivation before the other four subsystems. Though water issues continued until 2 August,
cultivation suffered due to severe water scarcity during the latter part of July (Figure 3.2.17).
The Pannegamuwa wewa is heavily silted up and farmers had to dig canals in the tank bed to
move water remaining in some parts of the tank to the sluice gate. Figure 3.2.17 shows that
the water level dropped below the MOL.

The hydrography of discharges in Figure 3.2.17 shows that farmers attempted to save water by

closing the canal for several days towards the end of the season. The Water Balance Sheet in
Table 3.2.26 shows that 1,581 acft of water was issued to the command area. The tank released
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Table 3226 showsthat 1,581acft of water was issued to the command area. The tank released
1,940 acft to the Weerawila Tank during the season. A relatively high error balance was
obtained in this tank compared to the other tanks (Table 32%5).

Debaru Wewa

When water issues to the command area were made on 5 May 1992, the water level in the tank
was below MOL. This tank was supplemented with water from the Lunugamvehera until the
end of the yala season. Attempts by farmers to save water by closing the tank sluice for long
periods is evident from the hydrography (Figure 32.18).

Tissa Wewa

The water level in the Tissa wewa was a little above MOL when water issues started. As water
1s supplied to the Yoda wewa via the Tissa wewa spillway, the Water Balance Sheet shows that
the highest supply through feeder canals was made to the Tissa wewa. The hydrography in
Figure 3.2.19 shows that water releases were made from the Tissa wewa until the last week of
June. The hydrography also shows that Tissa wewa farmers implemented strict rotations by
closing the sluice gates of the tank for long periods. It can also be observed from Table 326
that the Tissa wewa has the highest error balance for the 1992 yala season. The tank released
5,898 acft of water to the Yoda wewa.

Yoda Wewu

The Yoda wewa is the tailmost tank in the Ellegala LB System, Water supply to this tank is
made via the Tissa wewa spill canal. Because of this, the Tissa wewa has to fill to at least nine
feet in order to make water issues to the Yoda wewa. The Yoda wewa also received water from
the Lunugamvehera when water issues were initially made to the four tanks and Gamunupura.
The tank could not receive a substantial quantity of water when issues were made for the second
time with the State Secretary's approval because the water level in the Tissa wewa had dwindled
in July. From the beginning to the end of water issues, water levels in the tank were below

MOL (Figure 322)).
Gamunupura Scheme

The Gamunupura Scheme is located on the LB Feeder Canal of the Ellegala Anicut. Since it
does not have a storage tank, it is fed directly from the Ellegala Anicut through a canal network
and is supplied with water only when the LB Feeder Canal has water in it. During yala 1992,
farmers in Gamunupura cultivated paddy for which they were issued 988 acft of water (Figure
3.2.21).

102

Next >>



vperera
Next >>

http://intranet.iwmi.org/Library/M/H_8029vi.pdf

Ellegala Tank Operation During Maha 1992/93
Planningfor Malta 1992/93

The yala 1992 crop failure experienced by Ellegala farmers due to water shortage raised serious
questions concerning the efficacy of the whole process of seasonal agricultural decision-making
at the Project Management Committee (PMC). This incident demanded that a more rational
planning process for water allocation be designed and also that guidelines be developed for the
operation of the system. Moreover, the FRs did not agree to the recommendation of the
Ministry level committee which had been looking into the water problems in the whole system
and also into conflicts over water rights between the new and old system farmers. All these
incidents resulted in establishing of a project level TC comprising the project level higher
officers of the ID, the DOA, the IMD and IIMI to make specific recommendations on crop
planning and seasonal water allocations to the subsystems. The committee held several meetings
before maha 1992/93 to design a comprehensive agricultural plan for the season which was
finally discussed at the PMC to arrive at a decision on implementation.

The guidelines proposed by the TC included, among other recommendations, that before the
commencement of each maha season, the Lunugamvehera reservoir should have at least 10,000
acft of water above MOL. In addition, the TC recommended that the five tanks in Ellegala
should reach their MOLs with the runoff from their local catchments.

The agricultural plan prepared by the TC is based on a number of assumptions with regard to
probabilities of rainfall, inflow and water availability in the reservoir during any particular
period of a year. According to these calculations, the main reservoir and the five tanks in the
EIS normally reach their desired water level during mid November before they can be thrown
open forirrigation. The plan also recommended the allocation of 25,000 acft of water from the
Lunugamvehera reservoir to the EIS for cultivating its entire extent with paddy during maha
1992193.

At the beginning of September 1992, the water level in the Lunugamvehera reservoir had
dropped to 151.8 ft above minimum spill level (MSL) (the sill level of the outlet sluice is 150
ft above MSL and most of the EIS tanks were empty as a result of attempts made to save the
1992 yala crop. Also the rainfall during September and October 1992 was less than anticipated
(55 and 64 mm respectively). As a result, the PMC could not make a decision in advance with
regard to commencement of the seasonal agricultural activities even though they had decided the
areas of priority to receive water and the cropping plan for the subsystems. With tne onset of
rain, the Ellegala farmers started complaining that their cultivation season had already been
delayed and requested that water issues be made to their system without waiting until their tanks
reached MOLs. In response to this, the PMC which met on 10 November 1992 decided to issue
water to the EIS after holding a cultivation meeting in the old tank area. The cultivation
calendar agreed upon at the Kanna meeting is given in Table 3.2.27.
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Table 3.2.27.

Cultivation dates for 1992/93 Maha Ellegala Irrigation System.

ﬂ Tank ‘ Date of start l Date of end “
Debarawewa 15 Nov '92 15 Mar '93

I Tissawewa 20 Nov '92 20 Mar '93

I Yodawewa 20 Nov '92 20 Mar '93
Weerawila 20 Nov '92 20 Mar '93
Pannegamuwa 16 Nov '92 11 Mar '93
Gamunupura 20 Nov '92 20 Mex '93

A depression in the Bay of Bengal brought heavy rains to the reservoir catchment as well as to
the catchment of the five tanks, bringing the tank water levels closer to their MOLs after the
first week of November. This situation enabled the farmers to start the maha cultivation from
mid November 1992.

Water Issue from Lunugamvehem Reservoir

The 10-daydaily water issued from Lunugamveherareservoir during maha 1992/93 is presented
in Table 3.2.28. Along with this, the flow received at the feeder canal, the accretion/losses
within the section from reservoir to feeder canal and 10-daily rainfall are also included. It is
interesting to note the following:

D

iii)

The accretion due to drainage and rainfall runoff is more than the Lunugamvehera
reservoir release and in terms of percentage of release from the Lunugamvehera
it is 140 percentage.

Comparing the rainfall and drainage flow pattern, most of the contributions is
from drainage water (rainfall is concentrated only in November and drainage
contribution is less in that period compared to the other periods).

There is a lag of about one month before a steady drainage is established. The
10-day daily average steady drainage flow works out to about 3400 acft.



Table 3.2.28. Issues from LunugamveheraReservoir to Ellegala Irrigation System: 1992/93
Maba season.

Date (10 days) Rainfail (mm) Issued from Lunugamvchera LBMC (acft) Ellegala Irrigation System n
| Received in Feeder Canals (acft) | Conveyance Losses (acht) "

15 Nov 82 3465 3737 an

25 Nov 114 2526 3138 611

5 Dec 18 780 _ 708 72

15 Dec n 873 400 474

25 Dec 19 1281 1710 429

4 Jan 24 59 3016 2957

14 Jan 0 0 2713 2713
[t 247a0 7 1188 4857 -3669

3 Feb 0 1818 3153 -1335

13 Feb 0 1780 6170 -4390

23 ¥eb 8 1901 3179 1278

5 Mar 45 1764 3817 -2053

15 Mar 18 30 2602 2572

25 Mar 0 0 2789 2789

Total 357 17466 41988 24522

Water Balancing of EIS Tanks

The water balancing of EIS tanks for the maha 1992/93 is presented in Table 3.2.29. The
drainage and rainfall runoff of contribution in terms of Lunugamvehera reservoir release works
out to 233 percent. The tank water level variations and inflow-outflow details are presented in
Figures 3.2.22 to 3.2.32.

Ellegala Irrigation System Duty

An analysis of water duty for the 1992/93 maha is given in Table 3.2.30. The highest duty of
5.65 acft/acre was observed in the Weerawila wewa. The duty in the Debara wewa was also
on the high side when compared to the other tanks. This pattern is generally observed in the
Ellegala Irrigation System. The overall duty is 3.24 acft/acre with 1.17 ft of rainfall for the
season, while the figure for the previous season was 3.1 acft per acre with rainfall of 1.83 ft.



Table 3.2.29, Balancing of Ellegala Irrigation System,

Command Inflows to tank ' Outflows from tanks Balanoe

arca (acfl)

(ac)
Ellegala RB System Feeder Drainage Main canal Release Spill (acfl) | Losses

(acfl) (acft) (acfi) (acft) (acht)

Panncgamuwa wewa 560 3450 5373 1525 6742 0 273 283
Weerawila wewa 230 6742 10070 12994 3 1) 1094 2734
Total 2861 10192 15443 14519 6742 0 1357 3017
Ellegala LB System:
Gamunupura 450 1350 1350
Debara wewa 1000 3288 1701 4138 0 423 206 222
Tissa Wewa 2750 13325 3097 5633 8855 0 398 1537
Y oda wewa 3267 B85S 967 7824 1] ] 779 1219
Total 7467 26818 5765 18945 8855 423 1383 2978
Ellegala Trrigation 10328 37010 21208 33464 15597 423 2740 5995
System Total

Table 3.2.30. Ellegala Irrigation System tank duties.

Command area (ac) Main canal issues Duty (acft/ac)
(acfi)

Pannegamuwa wewa 560 1525 2.72
Weerawila 2301 12994 5.65
Ellegala LB System:
Debara wewa
Tissa wewa 2750 5633 2.05
Yoda wewa 3267 7824 2.39
Gamunupura scheme 450 1350 3.00
Rainfall 1.17A
(15 Nov'92 to 31 Mar*93)




Drainage Contribution to Unit Rainfall (DCUR)

Table 3.2.31 shows the Drainage Contribution to Unit Rainfall (DCUR) for the individual tanks
This estimation comes under the condition (a) which
corresponds to the water supply to the entire area. Though DCUR values for this season were
lower than for the previous maha season due to the rainfall variation, the trend was similar to

with their respective rainfall data.

that of maha 1991/92.

Tank Drainaage flow exceedance probability (acft/mmn)
90% 75% 50%
Pannegamuwa wewa | 1.4 35 12.0
Weerawila wewa 5.4 9.5 24.0
" Debarawewa 2.3 85 95
11.0
Yodawewa 18 4.5 10.0

Improvements in Tank Operations During Maha 1992193

) One of the recommendations made by the Study Subcommittee for Water Balance was
to operate the five tanks in the Ellegala to maintain their respective water levels just
above MOLs in order to accommodate runoffs from catchment areas. Figures 3.2.22,
3.2.24, 3.2.28 and 3.2.30 indicate that the tanks were maintained close to their MOLs
during the season. Figure 3.2.26 of the Debara wewa shows that the tank spilled five
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i)

iv)

times during the season. The spill did not receive much attention from IEs as the spilled
water was collected in the Tissa tank located below the Debara wewa and was therefore
not wasted.

Tanks located at the tail did not spill during the season as they did during previous
seasons. This contributedin a significant way to water savings in the main reservoir thus
helping to extend cultivation area in the new system.

The display board in the office of the RE of the LB was used to display water levels and
storage in the individual tanks (Figure 3.2.33) and helped the RE make more informed
operational decisions.

Farmers in the Debara wewa, the Tissa wewa and the Pannegamuwa managed to
cultivate with water issued to them five days per week and helped the ID keep main
sluices to the tanks closed one or two days every week. This can be seen by studying
Figures 3.2.23, 3.2.27 and 3.2.29, In the Pannegamuwa, the number of days of water
Issue to its command area was reduced to four through the effort of FRs.

Ellegala farmers were able to Save 7,534acft (Table3.2.28) of water from their seasonal
allocation of 25,000 acft through this kind of management effort and by using drainage
water from the RB Tract 1 and the LB Tracts 1 and 2 to which water issues are made
for a late maha paddy crop. Table 3.2.29 shows that drainage contributions to the tanks
in the Ellegala RB system was 15,443acft and 5,765 acft in the LB system. Total
drainage (to feeder canals and to the tanks) collected in the Ellegala during the maha
1992/93 season was estimated at 40,700 acft. This includes drainage contributions to the
reach between Lunugamvehera reservoir and the feeder canal.

In general, farmers were satisfied with the irrigation supply during the season. However,
5 to 10 day extensions of water issues had to be made to all the tanks except the
Pannegamuwa. This was due to the cultivation of longer duration paddy varieties by
farmers who found it very difficult to obtain the three to three. and a half month varieties.
Seeds were difficult to come by because of crop failure during the previous yala.

In general, farmers were Satisfied with the irrigation supply during the season. However,
5 to 10 day extensions of water issues had to be made to all the tanks except the
Pannegamuwa. This was due to the cultivation of longer duration paddy varieties by
farmers who found it very difficult to obtain the 3-3% month varieties. Seeds were
difficult to come by because of crop failure during the previous yala.

Though management innovations such as maintaining minimum operating levels (MOLs) had a
positive impact on water saving, there were complaints from farmers of increasing salinity in
their paddy fields during this period. FRs pointed out that salinity levels were rising because
of drainage water from the new system and requested that more fresh water from the
Lunugamveherabe issued to their tanks to offset this.
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The Research Officer (RO) from the Agricultural Research Station at Weerawila undertook to
test tank water and soil for salinity in several locations to determine whether there was a salinity
problem in the old system. His study revealed that there was a salinity problem in the old
system but that this could be controlled through greater management efforts and improvements
in on-farm management. A detailed report on salinity management is given under Section 3.4.

Ellegala System Operation During Yala 1993
Water Availability and Seasonal Planning

Farmers in the EIS harvested their maha 1992/93 crop toward the end of March and in early
April 1993. At the time, there was a standing paddy crop in Tract 1 of the RB and also in
Tracts 1and 2 of the LB in the New Area. Water availability data as of 22 April 1992 are
shown in Table 3.2.32.

On this date the water level in the main reservoir was 160.6 ft and the corresponding active
storage value 10,100 acft. Of this, 5,000 acft had been reserved for standing crops and the
balance 5,100 acft was to be utilized or starting the yala season. Anticipated inflows for the
remaining part of April, and for May and June were being estimated at about 25,400 acft. The
drainage contribution to the EIS from the cultivated areas in the new system was estimated to
be 1,000 acft.

The Ellegala FRs agreed at the PMC to give 6,500 acft to the farmers in Tracts 6 and 7 of the
RB to cultivate OFCs on compassionate grounds as these farmers had not been able to cultivate
for several seasons. Another 4,500 acft was to be reserved to compensate for reservoir losses.
The anticipated water balance at the main reservoir was calculated to be 19,500 acft.

Table 3.2.32 also shows that the active storage capacity in the EIS tanks on that day was 7,450
acft. Losses from the individual tanks had been estimated to be 3,400 acft. Thus the final
figure for the anticipated water availability for the season was 24,500 acft.

The PMC met on 22 April 1993 and made a decision on the possible cultivation plan as given
in Table 3.2.33. Also, the decisions made at the Kanna meetings held in the first week of May
with regard to the extent to be cultivated, the starting date and last date for water issue are
presented in Table 3.2.34. However, the actual areas cultivated that were different from the
Kanna meeting decisions are given in Table 3.2.35.

Data collection for water balancing was carried out between May 1993 and 13 September 1993

during this season. The weekly rainfall and evaporation recorded at Weerawila Research Station
during the water balancing period are shown in Table 3.2.36.
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Table 3. 2.32 1993 Yala Cultlvation Program

Quantity in
Active Storage in Lunugamvehera Reservoir 0N 93/04/22 10100
3eq. for existing cultivation on LB 1,2 and RB1 3500
{eq. for existing cultivation on LB 2 DC 9 and 10 1500
Balance for Yala Cultivation 5100
Anticipated inflows
April (22/04/93to 30/04/83) 14000
May 8300
June 3100
Total 25400
fxpected Drainage from New Area 1000
Anticipated Balance 26400 31500
Evaporation losses (expected) 4500
3eq. for RB 8&7 for OFC (8B issues) 6500
Total 11000
Anticipated Balance for Yala 1993 20500
Active Storage at Ellegaia Tanks on 22/04/93
Tissa Wewa 2800
Yoda Wewa 1700
Debera Wewa 250
Weerawila Wewa 2350
Pannagamuwa Wewa 350
|
Total 7450
Evaporation losses (expected) 3400
Balance 4050
Total anticipated balance for Yala 2455¢
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Tabie 3.2.33

Poussible Phn: Yala 1993

System Command Area  [Allocation Faddy/OFC addy Only
{nores) (act) DFC {ag) Paddy (ac) (a0)
Tissa Wewa 3000 7000 2000 1000 1400
Debera Wewa 1100 2580 7680 aso 500
Yoda Wawa 3200 7450 2150 1080 1800
Pannagamuwa 550 1300 380 200 280
Weerawila 2300 B5aso 1550 756 1100
Gamuniupura 400 900 275 126 180
J— |
Total 10850 24550 7075 | 3475 4940
Table 3.2.34 Kanna Meeting Decisions
| System " Extentto be cuMivated Data of first] Final datefa Date of kst water,
i OFC tac¢) Paddy (a¢) water issus  planting/sowin inssue
BRI dEli |
Tissa Wewa 2000 1000 07.06.1 31.05.199 31.08.1983
Debera Wewa 750 350 04.05.199 30.05.1 Qﬁ 30.08.1993
Yoda Wewa 2160 1050 10.05.19883 05.068.19 05.09.1993
Pannagamuwa 360 200 06.05.199 31.05.199 31.08.1993
Wasrawila 1560 750 07.05.1983 02.06.18 02.09.19683
Gamunupura 275 125 08.05.19 03.05.189 03.08.1983
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Table 3.2,35 Target6 and Achievements

Camunupurs Peberawewa [Tissawewa odawews Pannagamuws W eerawile Totel
addy (ha) (50 140 400 420 80 300 1380
addy %) Kka1) (32) (33) (33) (36) (33) (33)
Farget FC (ha) 110 300 800 860 140 820 2830
OFC %)  [69) (68) (67 (87) (64) (67) 67
otal (ha) L 60 440 1 éOO 1280 220 820 4220
otal %)  {100) (100) (100) (100) (100) (100) (100)
addy (ha) (60 270 520 520 114 330 1814
addy %) |(39) ©1) (43) ) (52) (38} (43)
Achievement FC (ha) 54.3 49.2 1293 524.8 553 985 808.4
OF C %) (34) (1) (1) 41) (a5) (10) (22)
otal (ha) 1143 3t18.2 6493 10448 148.3 426.6 2723.4
otal %) (72) 73 (54) {82) (4] (46) (88)




Table 3.2.36 Rainfall & Evaporation Weekly Distribution (19€3)

Standed
Week RF El
No Days mm/week mm/week

16| 16-Apr 22-Apr 0.0 445
170 23-Apr  29-Apr 283 153
18 30-Apr 06-May 535 237
19| 07-May 13-May 222 319
20| 14-May 20-May 195 318
21| 21-May 27-May 250 26.8
22 28-May  03-Jun 0.0 412
23| 04-dun 10—-Jun 170 37.6
24  11-dun 17-Jun 00 522
25| 18-Jun  24-Jun 8.6 492
26| 25-Jun 01—Jul 76 40.7
27 02-Ju! 08—Jul 95 358
28 08— Jul 15~Jul 05 572
29 16—Jul 22—-Jul 36.0 378
30 23-Jul 29-Ju} 0.0 464
31 30-Jul  05-Aug 0.0 664
32| 06—Aug 12-Aug 00 59.6
33| 13—-Aug 18-AugQ 0.0 721
34| 20—-Aug 26-Aug 0.0 637
35| 27-Aug 02-Sep 0.0 579
36| 03—-Sep 09-Sep 0.0 65.8
37| 10-Sep 16~Sep 0.0 67.3
38| 17-Sep 23-Sep 130 4904
39| 24-Sep 30-Sep 0.0 0.0

Total 2407 1074.3
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Lunugamvehera Reservoir Operation
It was decided to start cultivation in most areas in the EIS during the first week of May. As

shown in Table 3.2.3, rainfall in the command area was minimal and did not improve the
water situation in the Kirindi Oya System in any significant way (Table 32.3)).

Table 32.37.  Water levels in the Lunugamvehera Reservoir and the five tanks (193).

=
|| Tank Water level (f)
Il On2Aril  On 1May
H Lunugamvehera Reservoir | 160.5 2.5
Pannegamuwa wewa
Weerawila wewa 7.4 77
Debara wewa 73 8.0
Tissa wewa 146 “u1
'7Yoda wewa 9.0 9.8

Table 3.2.38 and Figure 3.2.34 show Lunugamvehera Reservoir operations. At the beginning
of the yala season, water issues were made to the standing late maha paddy crop in the upper
tracts of the New Area. Inflow received into the main reservoir raised the water level to 163.9
ft by 22 May 1993. For sometime it remained at this level. Water issues from the main
reservoir to the tanks in the EIS started on 9 May 1993. After intermittent issuing of water for
a period of four months, the water level in the main reservoir dropped to the MOL on 22 August
1993 as shown in Figure 32.31. Water issues to the EIS from the main reservoir were stopped
on 9 September 1993 on which date the water level in the reservoir had dropped to 153.9 ft, i.e.
2.3 ft below MOL. Thus about 3,899 acft of water between the MOL and zero level was
utilized by farmers in the EIS to complete their cultivation season successfully. Table 3.2.38
shows the water issues to the different subsystems during important periods while Table 32.3

indicates allocation and actual water issued to the EIS tanks.

Ellegala Tank Operations

According to the water allocation plan, it was expected that 19,500acft would come from the
Lunugamvehera Reservoir during the season (Table 3.2.32). But due to the dry weather
prevailing during the season and also due to Ellegala tapping of water and leakages in the
LBMC, 28,921 acft of water had to be issued from the main reservoir. Of this, as shown in
Table 32.3) 19,355acft wes supplied to the EIS for distribution among the five tanks.
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Table 3.2.38 Lunugamvehera Reservoir Operations

Water Active fater issue to
Description Date Level Capacity RB LB Ellagala
ft acft acft acft acft
PMC decided Yala 22— Api 160.5 1010:
Lunu. reservoir issuing| 09-—May 162.9 16552
Max. water level reache| 22-May 163.9 19478
MOL on 22— Aug 156.0 C
Last issue to EIS on 09-Sep 153.9 —-3896
- aed 1234

2117 2443 2465

347 0 428

Total issuings 2823 3677 2892
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Table 3.2.39 Allocation and Actual Water Issue

Tank Allocation | Active storage Supply through Issuing to Tank
at start F.canals Releases | :ommand ared losses
acft acft acft acft acft acft
Pannagamuwa 1300 580 3041 1196 410
Weerawila 5350 1775 3720 6558 1765
Gamunupura 00 875 875
Debera wewa 2550 450 3395 3762 376
Tissa wewa 7000 2050 12044 4256 43
Yoda wewa 7450 2800 1701 3916 1661
Sub Total 24550 7625 18355 20563 4755
Total 24550 26980 - 25318
Issues from Lunugamvehera 28674 acft
(May 04 to September 13)
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At the beginning of the season, the active storage of the five tanks was 7,625 acft (Table 3.2.39)
with a receipt of 19,355 from the main reservoir, the Tl volume of water available for the
season was 26,980 acft. Of this, 4,755 acft was accounted for by tank losses and only 20,563
acft was issued to the respective command areas for cultivation.

When the planned allocations are compared with actual issues, it becomes apparent that
Pannegarnuwa, Gernunupura, Tissawewa and Yodawewa consumed less than what had been
allocated. But Weerawila and Debarawewa used more than their respective allocations. In
Weerawila, this was due to conflicts between the head and tail farmers. It can also be seen from
Table 3.2.35 that the extent cultivated with paddy in Debarawewa was roughly twice that which
was planned.

Pannegamuwa tank operations (Figure 3.2.35) show that the tank water level was maintained
between MOL and FSD most of the time. It can be clearly seen that when the feeder canal gate

to Weerawila was open, water levels fluctuated heavily in the Pannegamuwa wewa (compare
Figures 3.2.35 and 3.2.36).

Figure 3.2.37 shows that the Wirawila Tank was operated most of the time below MOL during
the season. Main canal issues were high as in normal seasons though cultivation under the tank
was confined to a portion of the command area (Figure 3.2.28),

At the beginning of the season, Debarawewa was spilling from the drainage water from Tracts
1 and 2 of the LB (Figure 3.2.29). Paddy cultivation was confined to the Debarawewa Right
Bank Low Level (DRL) canal. A small quantity of water was released for OFC cultivation in
the Debarawewa Right Bank High Level (DHL) canal on a few occasions as shown in Figure
3.2.30.

Tissawewa was full at the beginning of the season from drainage water as shown in Figure
3.2.41. Paddy cultivation was confined mainly to the Tissawewa Left Bank Low Level (TLL)
canal while a small area under the other two main canals were under OFCs. The water release
for OFC cultivation is shown in Figure 3.2.42.

Yodawewa was a little above MOL (Figure 3.2.43) at the beginning of the season. Paddy was
cultivated on the High Level (YHL) canal while construction work under RID was being carried
out in the Low Level canal. Because of the low water level in the tank, water release could not
be made through the High Level canal during the latter part of the season. To solve this
problem, water supply through the Yodawewa Low Level canal was made as shown in Figure
3.2.44

The implementation of a mixed cultivation plan posed some difficulties in the EIS because of
the complex nature of the on-farm system and also because farmers preferred to cultivate paddy.
However, the team work approach adopted by the Project level agency officials to explain the
plan to farmers at several meetings and the efforts made by them to make farmers aware of the
water situation in the reservoir greatly contributed to the success of the program.

117



During implementation, special efforts were made by the ID officials to supply the allocated
quantities of water to the tanks and manage water in such a way as to avoid crop failure due to
water scarcity. The adverse impact of the crop failure during yala 1992 still lingered in the
minds of the Ellegala farmers and FRs and this made them think in a more rational way in the
season. Therefore, farmers were very cooperative with the ID officials in their attempts to
regulate and supply equitable water. The outcome of cultivation during yala 1993, shown in
Table 3.2.35 giving the target and achievement for OFC and paddy cultivation, demonstrates
that the number of farmers who did not abide by the Kanna meeting decisions were few.

Development and Implementation of Reservoir Operation Simulation (Extended) System
(ROSES)to Ellegala Irrigation Tanks

The Reservoir Operation Simulation (Extended) System is @ computer program developed as an
assistance tool for efficient operation of EIS tanks which will enhance the monitoring and
controlling processes of tank operations.

It provides facilities to introduce and use the actual raw data collected from the field (physical
dimensions, gate opening heights, etc.) without pre-processing for system simulation. As is
usual in simulation modelling, the node-link concept is used here. In the mode-link concept,
each hydrologically important structure such as a reservoir, diversion structure, confluence,
cross-regulator, lateral feeder structure, etc., is considered as a node in the model and these
nodes are interconnected by links. The links represent the water conveyance structures such as
canals, streams, etc. This node-link structure along with other characteristics and parametric
data relating to nodes and links and target requirements should be entered into the computer for
processing.

In the model, the system is treated in a cyclic manner. The volumetric balance at each reservoir
node is calculated with inflows while making necessary water releases in accordance with
currently set targets and balance volume at the previous cycle of operation. The runoff inflow
to a tank is calculated using the rainfall figures and the given runoff calculation formula. The
losses are calculated with the given loss coefficients.

The results as well as given input data are recorded in history files so that the operation of the
system can be reviewed later.

The program generates three types of reports:
i) Input data reports for checking purposes only.
if) Reports on results of the current cycle.

iii)  Reports on historical results.
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Reports on results of the current cycle contain the following information:

* Reservoir status.

* Water releases through outlets.

* Flow in each link.

* Runoff volume to each reservoir.

* Losses of water volumes (evaporation, seepage, etc.).
*

Gauging station discharge calculation sheets.

The program needs basically two types of input data:

* . . . . .
Fixed data, which include structure and other characteristics; parametric data

including gauging structure definitions and equations.
Variable data for each cycle including daily input data such as rainfall,
evaporation, water levels (above and below the structure), gate openings, feeder
inflows, loss factors, etc.
This time step for the model can be daily, weekly, or monthly.
The graphic outputs generatable by the program come under the following categories:

* History curves.

* Structure information.
Comparison graphs.

The history curves relate to rainfall, link floas and reservoirs while comparison graphs relate
to water level, water volumes, releases and rainfall between two or more stations.

Implementation

The simulation program is installed in the Kirindi Oya Project and demonstrated its utility to
project level operating officials.
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Discussion of Results

Tables 3.2.40 and 3.2.41 give a consolidated statement of results of output obtained from the
water balance and operational studies carried out at the EIS. The results are summarized for
individual tanks separately for the four seasons of research 1991/92 to 1993 yala; the tables give
water issue periods, areas cultivated, seasonal rainfall and evaporation, inflow to tanks from
feeder canal and drainage, outflow through main canal, spill and release to other tanks, tank
losses and irrigation duty. The tables also indicate whether the season was a success of failure.

A number of interesting and important conclusions can be drawn from these tables.

L. Among the five tanks of EIS, Weerawila farmers used the highest amount of water per
acre of paddy while Tissawewa and Yodawewa farmers used the least among of water per acre
of paddy. The average duty in Weerawila was approximately 5.6 acft/ac while the same in
Tissawewa and Yodawewa were about 2 acft/ac. A number of reasons may be attributed to
these large variations. The Weerawila command area is situated in a sloping topography, has
a large density of drainage channels, is short in length and empties into incised Kirindi Oya
River. It does not get much unaccounted drainage water for reuse and has a larger proportion
of well drained soils. On the other hand, both Tissawewa and Yodawewa are tail-end tanks, get
a large proportion of unaccounted reuse water, and are situated in flat alluvial plains with
minimal drainage provisions. Therefore, the water supply is only to take care of the ET
requirement since the water table is very near the ground surface (N0 S and P losses).

2. Since maha 1992/93 after the MOL was introduced, there was virtually no spill from
these tanks except in Debarawewa. In fact spill from Debarawewa reaches Tissawewa and,
therefore, there is no wastage from the EIS System.

3. Comparing yala 1992 and 1993, it can be seen that for the same amount of water
available, 1992 yala was a crop failure season while yala 1993 was a successful year. This is
mainly because of the introduction of seasonal planning, mixing paddy with OFC in the
cultivation calendar and skillful operation of the system.

4. Drainage and runoff water during maha season averaged roughly two-thirds of the total
supply to these tanks when the whole New Area was irrigated. Only one-third was obtained
from Lunugamvehera.

5. There is a general improvement in water use efficiency of these tanks. Although this
improvement is not directly visible by comparing the duty of water indicated at the end of the
tables, it is apparent when one compares the release of water from Lunugamvehera Reservoir
to the old EIS in association with occurrence of rainfall in the command area. However, there
is further opportunities to cut down water use and save water further by better management
through involvement of FCs and DC operation and maintenance.

6. The EIS Study brings out the simple fact that any attempt to improve system performance
must precede with a thorough understanding of the system behavior.
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Table 3.2.40 Seascnal Summary for individual Tank

Name of Tank :— Weeranila wenwa
Water [ssue period | Area . I
Season Cultivated Cilmat¥c Deta_|inflow Oufflow Duty |
date of date of Towl oFC ~ [Eo  |Feeder [Drainage M. ease [Sp  |Losses
stort ond daye jac a0 R # acht aoft’ ach aoft aolt  |acft jacttac
91 /82 Maha | 21-Oot-91( 28—-Jan—-92| 98| 2301 ] i8 12 2788 10766| 8797 1898 —484 38
22 Yala 01 -Mar—-82| 10-Jul-82[ 131 2301 0 07 29 1940 2908 12834 137{ 2252 56 _
|
82 /983 Maha | 20-Nov-82| 20-Mar—83| 120{ 2301 (4] 12] 22| er42| 10070 12084 0| tos4 56 |
93 Yala 08-May—-93{ 11-Sep—-53| 128 818 238 05 ag 3reo 8558 0] 1785 63 |
el Outy for orop growth period only
o Pacdidy and OFC cultivation
‘Waler insus period |Area
Season Cuitivated Cilmatioc Data |inflow Quiflow Dty
date of date d Totl |Paddy |OFC RF Eo Feeder |Dralnage [M.Canal Release [Spill  |Losses
atort snd days |ac ao ft ft ackt acht aclt acft aoft |acft [acft/ac
G /82 Maha | 21-0O0ct-81 | 28-An-82 99 560 0 16 12 2447 1145 048 2768 e ) k-] 1.7
82 Yala 23-Apr—g2| 2B3-AII-2| 9t| 560 o| o8| 19| 2841 [oll| +s81| 1840 2¢| 26
92/93 Maha | 16-Nov—~82| 11-Ma—-83| 118 560 0 12 22 3450 5373 1528 8742 273 2.7
83 Yala 15-May-83| 13—sop-w| 121| =282 137 05 3.0 3041 1198 410 28
Name of Tank .- Tiaon wewa
Water issue pericd [ Area .
Season Cultivated Cilmatic Data | inflow Quifiow - Outy
date of date of Towl [Paddy [OFC F Eo Feader [Drainage [M.Canal[Releass | Spil [Cossss
otart ond days |ac as ft ft acit _ jach aoft aoft acft  {aclt [acft/ac
9t /82 Maha | 21-0Oot-81| 28—Jan—92 89 2780 0 18 12 4083 13387 808t1{ 10173 —182 28
92 Yala 10~-May—-92| 23-Jul-82 74| 2150 0 08 18] 18278 68278 3825 5858 278
82 /83 Maha | 20-Nov—92| 20-Mar—83; 120 2750 0 12 22| 13325 3097 5833 88s5
83 Yala 04—May—53 | O4—-Sep-83| 123| 1284 319 (131 30! 12044 4258 1701
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Table 3.2.41 Seasonal Summary for individual Tanks

Name of Tank :— Debera wawe
Watuisstie puiod [Area
Seasen Cultivated Ciimatic Data | Inflow Duty
dab of dab of Tofal | Paddy [OFC AF Eo Feader |Orainage |M.Canal|Aelease |Spill  |Losees
end days_|ac ac ft % acft act lach lach [acht |achme)
o1/92Maha | 21-Cot—91| 28-An-92| 99| 1000 of T8 12| 1960 5108 &847 1946 —144] gg
82 Yala 0s—May—92| 23—dui-82| 78| 1000 ol o06| 18| asesq 165| aase 184 [
852 /983 Maha | 15—-Nov—92| 15-Ma-83| 120| 1000 o] 12| 22| szs8 1701 4138 42a| 208 41
93 Yala 04~May-53| 12-Sap-83| 131| 667 122 o5 30| 338 a7e2 78, 48
i .D far orop growth period only
fubed H:myand OFC cultivation
Name of Tank :— Yoda wewa
Watr lssue period | Area
Season o Ciimatic Date_|inflow Dty
b of daw d BT ey TOFe TRE e = Eastar TDrainage [MCanal| Rolease [Spll [Losses
a ond davs [ac ac ft ft acht aoht
91 /%2 Maha | 21-Oot-91| 28-An-92| 99| 3267 0 18 12 10173 2426
#2 Yah 12-May—-92( 23-All-92( 72| azer ol os ta| 5898 139
92/53 Maba | 20—Nov—-92 | 20-Mer—83| 120| 3267 0 12| 22| o855 967
&3 Yaia 09-May—93{ 12-5ep—93| 126| 1284| 1206 05| 30| 170 916 1681 13
Water issue pariod  |Area
Season Cultivated Cilmatic Data |M.Canal |Duty
deb of dab of Total | Paddy [ OFC RF Eo issue
start ond days |ae ac ft ft acht aclifac
91 /92 Maha | 21-0ct-81| 28-An-92| ea| 450 0 1.8 12 1248 28
92 Yala 23-Apr—92| 28—-Jl-8R2| o 450 0 0.6 18 908 [
92/83 Maha | 20-Nov-92| 20-Ma-83| 120| 450 ol 12| 22| 1280 30
93 Yah 08—May—93 | 09-Sop-83| 123| 148 134 05| 30 876 31
Period of water reloase
Season from Lunugamvehera reservoir Towl |Crop
deb d dab d Total |issue |Cultivated|Remarks
starte end daya | aeft
S1/92 Maha | 21-Oot—el | 28-Jan-96? 29 O|Paddy [*
92 Yala 23-A@-92| 23-&I1-82 91 | 27542 |Paddy Failre
© study cover crop growth period only
92/93 Maha | 15-MNov—92| 16—Ma-83| 120 | 17486 |Paddy
93 Yah 09—May—93| 09--Sep—~93| 123 | 20921 | Paddy/ORC
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3.3 MAINTENANCE MANAGEMENT
3.3.1 Introduction

Maintenance is the management response to deterioration of the physical condition of irrigation
systems which threatens to make it impossible to achieve operational targets. Maintenanceis
the process of keeping irrigation, drainage and other infra-structural facilities in good repair
enabling managers to meet system objectives (Pereira and McCready, 1987). Yocom (1986)
states that the intention of maintenanceis to keep up physical facilities with the goals of efficient
operations, minimum breakdown and good appearance. Despite these definitions there is
frequently no direct relationship between maintenance and operations. Maintenance inputs are
often uncoordinated with operational goals and separate staff and budgets are usually provided
for maintenance.

In many industrial engineering enterprises, maintenance programs are developed to support
operations in a cost-effective manner. There is little evidence, however, that in irrigation
systems maintenance programs have been evaluated in terms of their impact on imgation system
performance or their costs effectiveness. A recent study on maintenance management in five
major Sti Lankan irrigation schemes demonstrates that funding levels are inadequate to achieve
technically and socially desirable maintenance levels and that the present system of maintenance
management does not use existing resources effectively and is not performance oriented (TEAMS
1991).

One of the primary factors which determinesthe success or failure of an operational plan is the
physical condition of the conveyance and distribution infrastructure. Operational targets are
based on assumptions of hydraulic conditions such as slope, roughness and cross-section, all of
which affect the velocity of water in the canals and therefore head-discharge relationships.
Adverse changes in the physical conditions of canals will eventually make it impossible to
achieve operational targets.

A critical test of the effectiveness of a maintenance program is therefore useful whether or not
the canal system is capable of meeting operational targets. There must be a set of measurements
of physical parameters which determine whether the operational plan is feasible as well as a
program of maintenance which ensures operational targets will continue to be met in the future.
This involves monitoring both the conveyance capacity of canals which deteriorate continuously
over time and the functioning of the control infrastructure to prevent the failure of gates and
regulators.

Once the physical system is stabilized to a point where maintenance procedures are cost-
effective, then there is an opportunity to address more carefully the overall efficiency of system
performance.

Maintenance is important to achieving operational targets because it helps determine the level
of water loss in conveyance through the system. If as is usual the operational targets are defined
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at the points of transfer from agency to farmers, then higher conveyance efficiency will result
in smaller releases into the system and thus result in overall savings in water which can
productively be used at a later stage.

For this to be effective there has to be a good system of monitoring, evaluation and feedback
on key parameters of system performance which identify when and where maintenance inputs
are required. typical parameters are likely to include conveyance losses, time taken to re-
establish water levels following closure and flow velocity.

As a pilot exercise the research work on maintenance during Phase II has focussed on the
Weerawila in Tissa because the canal design and conditions are more typical of those in Sri
Lanka than the newer designs incorporated into the RBMC . This report discusses the objectives,
activities, method and approach, results and lessons learned, impact and conclusions.

3.3.2 Objectives

Initially, the overall objective was to identify ways to link maintenance to operational targets:

* by identifying acceptable levels for the physical condition of the canal system and

control infrastructure which permit implementation of operational plans and

by improving system performance through more effective maintenance procedures
oriented toward water delivery.

In addition, during the research, emphasis was placed on the development of a strategy to
overcome the lack of resources for maintenance through financial management, physical work
management and farmer participation. The reorientation was made within the original objectives
because of the vital importance of the issue at field level.

3.3.3 Proposed Intervention Activities

At the beginning of the study, the following research activities were selected to support the
original research objectives.

Objective 1

i) Develop methods to assess whether existing physical conditions were compatible with
expected operational targets for main and distributary canals based on physical
observations of water conditions and on computer simulation.

ii) Develop standards for canal maintenance, including aspects such as depth of sediment,

density of weed growth, cross-sectional shape and other physical conditions which permit
operational targets to be fulfilled.
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iii) Initiate procedures for estimating the rate of change in the physical condition of canals
and control infrastructure to determine probable costs and manpower and equipment

requirements to keep conveyance capacity and operational control within acceptable
limits.

Iv) Compare cost estimates with existing resources for maintenance to determine whether or
not the physical system can be sustained.

v) Assess whether current procedures for maintenance require modification to maintain and
improve the level of performance of the canal system and where required make
recommendations on alternative maintenance procedures that will be more cost-effective
with available resources.

Although activitiesi through iv are of vital importance from the point of research, the irrigation
managers' priority is to effect changes in maintenance procedures and methodologies. Therefore
the above activities were given less important than item v. These activities need to be given
sufficient attention in future research programs in developing a more systematic and scientific
approach to maintenance management.

Objective 2

) Develop a set of parameters to assist system managers identify the impact of maintenance
including aspects such as determinating conveyance losses and measuring flow velocity
at sample locations to evaluate cross-sectional changes.

i) Establish a long-term but simple monitoring program which periodically measures the
values of selected parameters and which can be used to schedule maintenance inputs in
relation to priority concerns.

ii) Develop a long-term program for maintenance based not on a available annual financial
resource but on needs in relation to the performance of the conveyance system.

The main focus of the research was on financial and physical management of maintenance
programs and not much on technical aspects. Research was directed toward obtaining tangible
results by intervening in management. In fact this proved the correct approach because some
financial procedural changes can be implemented with limited resources. To use the available
limited resources allocated to this activity and to accommodate the requests of irrigation
managers the research was limited to the above mentioned activities.

3.3.4 Approach and Methodologies
All activities were carried out with the participation of agency officials and farmers. At the

start, participation was limited to meetings and formal and informal discussions. Nevertheless,
at the later stages, they sensed that this work could generate tangible results and their

125



involvement became more interactive making the research more productive. The research
demonstrated that, by carrying out day to day work in @ methodical manner, better results could
be achieved. The maintenance management research activities were carried out with the
participation of the ID, the IMD, FRs and farmers.

The financial management activity was carried out using the past records of the ID through their
staff since these documents are confidential. A few years' data was selected to use in the
analysis to understand the rationale behind allocations under different investment intensities.
During the analysis, efforts were made to separate administrative costs from physical
maintenance costs to ascertain the amount of maintenance funds spent to cover under-invested
administrative costs. Once the categorization (by subsystem and by subject) of expenditures was
completed, a comparison of investments was done to examine the equity of investments.

Several procedures, formats and methodologies were developed to improve the performance in
identifying, prioritizing, decision-making and monitoring maintenance. Most of the activities
were done using a technique called "diagnostic walk-through.” This walk-through exercise was
followed by ratification meetings conducted with the participation of farmers and FRs. Work
studies were carried out to establish realistic norms for weeding under different working
conditions.

3.3.5 Activities Implemented
Financial Management

This activity was implemented to understand financial management related to maintenance
management and to discuss issues undermining the effectiveness of the physical work program.
A fact finding survey was conducted to explore existing financial regulation and policies in
maintenance investments to suggesting future directions. Attempts were also made to establish
a maintenance expenditure database to develop allocation principals among different categories
of work and subsystems. Work was carried out to develop guidelines to minimize the waste of
financial resources through redemarcation of imgation administrative boundaries.

Maintenance Funding

The main objective was to understand funding policies and regulations and to identify arees
where interventions related to financial management could be implemented. Since financial
documents are not readily accessible due to their confidential nature, it was decided this work
be done by an independent group of 1D officials not directly involved in maintenance activities.
Analysis of Maintenance Expenditure

This work was entrusted to two Imgation Engineers (IEs} attached to the Deputy Director's

Office. The IE in Tissa provided documents such as measurement books, vote ledgers, cash
books and check-roll registers. Expenditures under each sub-item were listed according to the
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items given in the IMD’s circular. Salariesof work supervisors and maintenance laborers were
tabulated separately and expenditures under each sub-item were further classified according to
subsystems.

According o this formula, the Tissa Division should have received allocations for each category
of work as given in Table 3.3.1.

Irrigation Management Division Rates
These rates were calculated according to allocations received in 1985. Ratios for distribution

of funds among the different categories were obtained using data collected from ranges and
divisions. 1991 rates were calculated using an inflation rate of 10 percent.

Table 3.3.1. Allocation distributionaccording to 1985 figures.

Subsystem Quantity and | Irrigated area CANALS Total (Rs)

amount (Rs) under H/'W

' _(acs)
CHAINS
Main Branch Distri- Field
butary

Tissawewa Q 3,025 363 228 248 1,436

A 15,125 45,375 17,100 12,400 71,800 161,800
Debarawewa jQ 1,067 177 123 81 425

A 5,335 22,125 9,225 4,050 2,125 42,860
Yodawewa Q 3,326 384 56 691 997

Q 16,630 48,000 4,200 34,550 1 49,850 153,230
Pannegamuwa Q 450 56 0 208 276 '

A 2,250 7,000 0 10,400 13,800 23,450
Weerawila Q 2,200 444 0 619 1,154

A 11,000 55,500 0 30,950 57,.70{) 155,150
Total 536,490
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The following are the pro-rata costs of each category of maintenance:

1985 1991

Rs/Acre Rs/Acre
For dams 5.00 8.85
For main canals 125.00 221.00
For branch canals 75.00 133.00
For distributary canals 50.00 89.00
For field canals 50.00 89.00

For roads, 20 percent of canal cost of main canals, branch canals and distributary canals.

Most main canals in the Ellegala do not belong to the main canal category because the canals are quite
small. Therefore, it was better to use the command area served by the canal or design capacity to
classify canals for the research. Furthermore, the maintenance cost for field canals is high and is almost
equivalent to distributary canal costs. Since field canals are maintained by farmers, it was better to
delete this item from the budget.

Table 3.3.2 provides some suggestions which can be used for future maintenance allocations. Table
3.3.1 was prepared on the basis of existing classification of canals using 1985 rates and Table 3.3.2
gives allocations based on reclassification according to command area and canal capacities. This report
suggests that irrigation networks should be classified using canal and system parameters so that financial
allocations to each subsystem is more realistic and methodical. Table 3.3.2 indicates that using the
same quantity and rates, allocation requirements for systems are more than given in Table 3.3.1.
Through adoption of this method, the physical implementation of work programs will not face serious
financial difficulties.

Table 3.3.3 presents a summary of expenditures and allocations for 1980 and 1990. A review of
expenditures reveals that 1980 expenditures were not charge according to the present breakdown. It
should also be noted that no allocation for administration was provided in 1980.

Even under administrative costs, salaries of drivers, operators, watchers and office laborers were
charged to this item only. However, the 1990 data shows salaries were charges to respective line items
given in the IMD circular.

In 1990 administrative expenditure as a ratio of physical maintenance expenditure was 1.42 against the
allocation ratio of 0.30. Expenditure ratios of administration costs and physical maintenance in 1980
was 0.22. According to IMD calculations, administrative costs for the Tissa Division should be Rs.
42/- per acre based on 1985 rates while the same based on 1991 costs should be RS 421- x 1.771 = Rs
74/-. Based on the above rates, computed administrativecosts for the Tissa Division for 1985and 1991
should be Rs 500,0001-and Rs 881,999/-, respectively.
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Table 3.3.2. Revised allocation distribution according to 1985 figures.

Subsystem Quantity and | Irrigated area CANALS Total

amount (Rs) under H/W (acs) (Rs)

CHAINS
Main Branch Distributary | Inlet Field

Tissawewa Q 3,025 203 537 237 1,426

A 26,7 - 26,999 47,793 23,700 28,720 153,983
Debarawewa Q 1,067 13 294 220 425

A 9,443 15,029 26,166 22,000 8,500 81,138
Yodawewa Q 3,326 440 691 53 997

A 29,435 58,520 64,499 19,940 169,394
Pannegamuwa | Q 450 56 208 78 176

A 3,983 7,448 18,512 7,800 5,520 43,263
Weerawila Q 2,200 444 819 2 1,154

A 19,470 98,124 55,091 . 2,380 174,885
Total 622,633

Note: Q = Quantity
A = Amount In rupees
H/W = Headworks
Table 3.3.3. Expenditure and allocations.
1
Year Administrative cost Maintenance cost Salaries ‘ Total
Alloca. Expend. Alloca. Expend. Alloca. Expend. | Alloca. 'l Expend.
(Rs) (Rs) (Rs) (Rs) Rs (Rs) (Rs) (Rs)
- 821
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compounded values for 1991 seem to be high compared to actual expenditure (RS559,0001-),
which was very close to the calculated figure as per the IMD formula based on 1985 value.
Allocations for each subsystem were obtained on the basis of command area. However,
administrativecosts were 1.99 times the allocation whereas maintenance expenditures were 0.41
times the allocation. This indicates the inappropriate use of maintenance funds to cover
overhead costs. The analysis for 1990 reveals that the total allocation was not fully utilized (a

substantial under-expenditure of RS 238,000/-). Rather this money was expended on non-
physical maintenance items.

Due to practical difficulties in making rational allocation decisions, the IMD recently decided
that 40 percent of total maintenance allocation should be allocated to administrative costs
(operational costs) with 60 percent going to physical maintenance.

Accordingly the allocation is:

Percent

Operation cost 40.0
Headwork maintenance 12.0
Main system maintenance 23.0
Distributary maintenance 17.5
Roads maintenance 05.5
Vehicle repairs 02.0

Total 100.0

According to Deputy Director (O&M) of the IMD, the Division deducted the operation cost
from the total allocation and distributed the balance on the rates given before. Accordingly the
distributionwas not based on actual requirements. He could not revise his procedure since most
of the engineers did not follow the stipulated procedure. Had he obtained any feedback from
the field officials he could have updated the rates, percentages, etc. for future allocations.

Allocations for Maintenance

Maintenance allocations in Kirindi Oya are quite low. These allocations are part of a total
allocation for 0&M provided throughout the IMD. The O&M allocation to the Tissa Division
made available at the beginning of 1992 was RS. 466,110/-, The sum was later increased to Rs
575,0001-. Since total irrigable land in this division is 10,433 acres, the allocation per acre is
about Rs 55/-. As shown in Table 3.34, allocations to the other divisionsin Kirindi Oya are
lower. For the Southern Range as a whole there was a 16 percent increase in O&M allocation
for 1992. It totalled Rs 3,090,500/~ in 1992 compared to RS 2,660,000/- in 1991. Within the
Range, O&M allocations range from RS 53/- per acre to Rs §7/- per acre. Old systems in Tissa
and Rs 3,090,500/- Hambantota are most favored because it is felt that new systems need less
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maintenance. Also, comparatively higher allocations are made to the Tissa Division to cover
its higher overhead costs.

The O&M allocation does not cover salaries of maintenance staff. Salaries are covered from
other ID allocations, The O&M allocation covers salaries of casual staff (typists, peons,
watchers and drivers), travel and subsistence and vehicle repairs. Theoretically, costs should
be more or less uniform across systems unless there are inherent difficultiesin system operation
which demand increased travel, human effort and machinery. Some differences between
divisions may be due to a fixed numbers of casual staff attached to these divisions irrespective
of work load.

Table 3.3.4. Distribution of allocation (Irrigation Management Division) Operation and
Maintenance 1992.

Scheme Command Maintenance Operation Totsl Main/Acre Operation/ O&M/Acre l9§l
arca (acs) (Rs) (Rs) (Rs) (Rs) Acre (Re) Allocation
(Ra) (Rs)
Hambantota 14906 665000 540000 1205000 44.61 36.23 80.84 940800
Tissa 10433 575000 335000 910000 55.11 32.11 87.22 TO4872
Badagiriya 2100 98000 52500 150500 46,67 25.00 71.67 120344
Right Bank 10408 34000 221000 561000 32.67 21.23 53.50 479175
Left Bank 4856 160000 104060 264000 32.95 21.42 5437 236012
Southern Range 42703 1838000 1252500 3090500 43.04 29.33 72.37 2481203
Uda Walawe 29640 4675000 4675000 157.73

The salaries of WSs from ID vote = Rs 532,850 - 12.48 per acre
The salaries of TOAs from ID vote = Rs 1,427,150 - 33.42 per acre
The salaries of TOAs of Uda Walawe = Rs 1,350,000 - 45.55 per acre

In comparison, the amount allocated by the MASL for the maintenance of 30,000 acres in the
Uda Walawe Project is Rs 4,670,000/-. This works out to Rs 1561-per acre. The O&M of the
headwork is funded separately. In addition, allocations for maintenance of roads, premises,
buildings and vehicles are much higher. An analysis of the maintenance allocation to the
Southern Range of the ID through the IMD and the total allocation to the UJda Walawe Project
is given in Table 3.3.4.

These figures show that maintenance expenditure in Uda Walawe is 2.82 times that of the ID.
It is necessary to evaluate the performance of the physical system and also the effort required
in operational activities to determine the significance of this difference. Operational costs as
defined by the IMD cannot be easily separated in the budget. Overhead costs in the Mahaweli
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system include the salaries of irrigators only - about Rs 46/~ per acre. The comparable figure
for the ID is about RS 33/- per acre. On the other hand, salaries of work supervisors provided
by the ID amounts to RS 12/- per acre.

If under-investment in maintenance is the main reason behind the need for rehabilitation at
regular intervals, then most of the Mahaweli systems should have a longer life compared to the
ID systems. In fact, the need for rehabilitation does not depend solely on maintenance. Other
factors contributing to shorter rehabilitation cycles are: quality of original construction,
compatibility of design and operation of the irrigation network and farmer participation. Proper
maintenance with active farmer participation has resulted in longer lasting irrigation
infrastructure in some schemes (e.g. Kimbulwana Oya). Therefore, appropriate levels of
maintenance investments should be established taking into consideration both economic and
management aspects. Also, close monitoring of maintenance should be established.

In deciding expenditure levels, attention should be paid to the work needed considering the size,
nature and age of the system, the quality of input (skills and salaries of implementing staff) and
level of farmer participation. Expenditure policies for O&M should be studied thoroughly with
due consideration given to the above mentioned factors with the goal of achieving appropriate
expenditure levels.

Overhead Costs

To arrive at the current overhead costs, a review of past expenditure records was undertaken.
In this analysis, expenditureson 0&M were split among administrative, O&M costs. In doing
SO, it was necessary to go into the details of each paid document to verify the nature of
spending. The analysis was completed for 1987, 1988, 1989, 1990, 1991 and summarized
results are tabulated in Table 3.3.5.
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Year Administration Maintenance Total _ ID Operation " Toul 0&M Expenditure/
@
Alloca BExpend. Alloca. Expend. Alloca. Expend. Alloca. Expend. Alloca. Expend.
(Rs) (Rs) (Rs) (Rs) (Rs) (Rs) (Rs) (Rz) (Rs. (R8)
1987 406466 | 206216 | 704096 | 776062 | 1110562 | 1072278 | 339000 | 357844 | 1449562 | 1430122 | 120
1988 358650 | 249926 | 486850 | 673627 | sassoo | 923553 | 550400 { 506288 | 1395900 | 1429841 | 117
1989 290000 | 247501 | sssooo | son102 | s7s000 | 833603 | 318000 | 402644 | 1193000 | 1241246 | 104
1550 176026 | 518550 | 673556 407285 | 949582 | 9%sw4s 332894 408836 1282476 | 1394680 117 "
1991 250920 | 1056621 408460 147400 659380 1204021 388500 | 119539 1017880 1323560 | 128



Table 3.3.5 demonstrates that administrative expenditures were incurred at the expense of
maintenance work. For instance, in 1991 the ratio of administrative expenditure to allocation
provided was 4.21 compared to 0.85 and 2.10 during previous years. There seems to exist a
trend to spend a greater part of available funds on administration with a corresponding
detrimental effect on maintenance.

Table 3.3.6 shows that during some years, expenditure on physical maintenance work in the
different subsystems was not uniform. For example, Tissawewa, Weerawila and Pannegamuwa
were favored over the other tanks while the Ellegala headwork was given very little attention.
Since these allocationsare for routine work like desilting, weeding and repairing small structural
problems (except under special conditions such as flood damage, breaches, etc.), there is little
justification for non-uniformity in these allocations.

The detailed analysis of administrative costs for the Tissa Division presented in Table 3.3.7
shows that expenditure should be Rs 511,200/- per year. This was more than 30 percent of
funding for physical work recommended by Sheladia Associates for ISMP and more than the 40
percent recommended by the IMD. Subsistence rates for officers were increased substantially
after this analysis and this change will further undermine the sustainability of irrigation
infrastructure. A large portion of administrative costs (49 percent) is taken up by salaries paid
to casual staff. The best possible way to reduce costs therefore lies in cutting down the number
of staff. Other areas where reductions could be made in travelling expenses (13 percent) and
vehicle maintenance (17 percent).

Table 3.3.6. The ratios and actual expenditure and allocation of maintenance budget of
subsystems.

System 1987 1988 1989 1990 1991 Expenditure
Tissawewa 091 1.17 0.77 0.74 0.21
Yodawewa 0.74 1.13 0.74 0.51 0.34 5653454
Weerawila 1.14 1.76 0.92 0.92 0.84 382494 8

r‘ Debarawewa 1.00 0.79 0.69 0.26 0.9 290274 .4
Pannegamuwa 1.90 2.9 2.40 0.88 0.06 31496.57
Gemunupura 0,93 0.41 0.61 0.00 0.23 23709.76
Ellegala 0.87 _ 0.99 0.00 117 0.00 9259.20

If the IMD’s overhead standards are used, it would appear that maintaining a separate division
for Ellegala System is not economically justifiable. The recent amalgamation of the Ellegala
System with the LB has had certain impacts in reducing administrative costs but has not resolved
the problem.
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The following calculations should be considered:
* If maintenance work in the LB and Ellegala System is funded at present levels,
total allocation for administration based on the IMD’s norms will be Rs 336,832/-
(4,856 acres x Rs 55/- Rs/ac x 0.4 t Rs 575,000/- x 0.4).

With the amalgamation of the LB and the Ellegala System, the total requirement
for administration might increase. Taking the analysisin Table 3.3.7 as the base,
the increased requirement could be estimated on an increased area basis. On this
basis, estimated administrative costs of the new division would be Rs 749,136/-
(Rs 511,200/- x 15,289 acres/10,433 acres).

As indicated in Table 334, allocations for operations provided by the IMD for
Tissa and the LB was Rs 335,0001- and Rs 104,000/-, respectively. After
amalgamation the total available amount is Rs 439,000/-. Estimated
administrative costs for Tissa is Rs 511,200/, higher than the allocation.

It appears, therefore, that even this new division was not big enough to absorb all administrative
Costs.

Determination of a feasible size for a maintenance division requires attention. At current
funding rates, these figures suggest that an economically feasible division should serve at least
24,000 acres (Rs 511,200/Rs 55/- per acre/0.4 - 23,236 acres), However, calculation of the
administrative cost of the division shown in Table 337 was made on least number of staff and
other facilities. Itis quite possible that more area could be managed with this staff and facilities.
Therefore a proper estimation of actual requirements needs to be made before deciding on size.
Another possible conclusion is that division size below 24,000 acres is not. viable. A detailed
analysis of these figures is required.

These computation suggest that Kirindi Oya needs only one irrigation division. Divisions of
comparable size exist elsewhere and the Parakrama Samudra is a good example. However,
because Kirindi Oya is new and suffers water short conditions, it may not be advisable to
consolidate into one division until the system reaches stability. Of course, a short-term solution
is to have part of this cost borne by construction or rehabilitation works. If political or
administrative reasons dictate maintenance of smaller divisions, then norms for administrative
costs may need to be revised.

Financially Viable Size of Irrigation Divisions

Administrative costs of irrigation divisions were not fully provided for in the budget. More
often than not, when capital works were not in progress, irrigation managers were compelled
to use maintenance allocations to cover administrative costs. A part of the administrative cost
is fixed costs since it does not depend on the work load. The other part, the cost of works, is
closely related to the work load, command area and other characteristics such as the nature of
the irrigation system, spatial distribution of subsystems, etc. In allocating maintenance funds
for administration, severe under-investmentin physical maintenance work is encountered. This
type of financial management certainly demands frequent rehabilitation.
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——r

§.0 Description Unit aty. Rate  Frc. Amount  Sub-Tof,  Percentage
2 Subsistence for Field Staff
2.1 Irrigation Engineer days 5 200,00 03 300.00
2.2 Divisional Assistant days 4 20000 0.3 240.00
2.3 Technical Assistants(drddays) days i 15000 0.3 120,00
24 Work Supervisors(dsddays) days 16 15000 03 120.00
25 Brivers(2110days) days 20 15000 4.3 900.00
b Operators days 5 15000 03 22500 3105.00 129
3 Travelling for Field Staff
3.1 Irrigation Engineer Hiles 200 1000 05 1000110
3.2 Divisional Assistant Niles 150 18.00 05 150,48
33 Technical Assistants{3t15041s.) Niles 450 10.00 05 2250.00
34 Technical Assistant Niles 300 125 05 187,50
35 ¥osk Supervisors{43odhls.) Kiles 1200 125 1 150000 GBET.50  13.35
4 Overtime for Office Staff
4.1 {lerks(4x408rs.) Hours if0 150 05 600.00
2 Draftsmen{2edd¥rs, ) Hours = 80 750 05 300.00
43 Store Keeper Hours 40 1.5 05 150.00
4.1 Typist Hours i 15 05 150.00
4.5 Peans{284QHrs. ) Hours 0 150 05 300,00 1500.00 KRY,
5 Vehicals
5.1 Tyres-Kissan {3sefs/year) sets 3 940000 0.6 1410.00
52 Tyres-Daihatsu(dsets/year) Sets 3 B000.00 0.6 §200.00
53 Fuel and Lubricants iten 1 1500.00 0.6 4500.00  7110.00 i6.89
b Telephone Bills Iten 1 400000 05 200000 2000.00 4.69
1 Electricity Bills [ten 1 2500.00 0.5 1250.00 1250.00 2.93
8 Stationary lten 1 200000 0.5 100090 1000.00 2.35
4 Rounding off - 42,2 12.25

Total per wonih £2600.G0 4260000

Total for year §11200,00
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In almost all rehabilitation programs, it is strongly advocated to have well defined maintenance
programs. Also, these programs have invested heavily in streamlining maintenance procedures.
This research component has clearly identified the need for improving maintenance processes
through revised financial management.

Using the information generated in the analysis, many strategieswere tried out to overcome the
misuse of maintenance allocations. These data were incorporated in the 1991192Maha Seasonal
Report.  The analysis ultimately led to the development of a method for checking financial
viability of an irrigation division,. The fixed costs should be based on staff requirement,
maintenance of vehicles, salaries, allowances and other office needs like telecommunications and
electricity.

According to the cost analysis, the size of a financially viable imgation division can be
calculated by using the following equation:

]

A-1-P)/ (MxF)

Financially viable size of the division in acres,

Estimated administrative cost,

Total overhead cost allowed in works other than maintenance,
Administrative cost provided,

Maintenance allocation per acre and

Factor allowed for administrative cost.

Where

MZ=9—>00
(1l

Using data from Tissa, when | = O and P = O, the size of an irrigation division will work out
to about 25,000 acres. If allocations for administration are not adequate and the size of the
division is not financially viable, then there is a tendency to use maintenance funds for
administrative purposes which creates under-investment in maintenance. This equation needs
to be field-tested in several irrigation divisions so as to validate the different cost components
and the factor of administrative cost allowed. Administrative costs do not totally depend on
irrigable extent but is directly related to spatial distribution and type of irrigation scheme.
Therefore, it is recommended to test this equation in a wide range of irrigation systems in
different parts of the country.

3.3.6 Management of Physical Work

Initial work started prior to yala 1991. Before beginning, formats and the walk-through method
were field tested by the ID staff.

Planning of Maintenance Work

The section explains the process followed in planning maintenance activities. The diagnostic
walk-through was used to identify needs, and farmer participation was considered the driving
force in the implementation of the work program.
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Identification

The planning of maintenance activities needs sufficient time since it has to go through several
stages of refining. The process needs to be started at least four months before the start of the
new financial year. This period coincides with the closure season between the dry and wet
seasons. Since water is not being issued during this period, irrigation staff and farmers can
afford to spend more time on this activity. Another advantage is that maintenance requirements
can be inspected and necessary surveys and levelling done in dry weather. Unlike in the past,
identification of maintenance activities was carried out in a participatory manner by a team
comprising the TA, the WS, the IDO, 10, FRs and TOAs.

This team conducted the diagnostic walk-through along the canals and inspected maintenance
requirements in canal sections, structures and service roads. The FR walk-throughs were used
to stimulate discussions with FRs and to extract information on operations of that particular
facility of the system. A lot of useful information was gathered because it was discussed on site
with both upstream and downstream FRs. also, field level system operators had considerable
opportunity to discuss operational difficulties caused by deficiencies in the facilities. While on
the walk-through, the TA sketched maintenance requirements on a predesigned format with
actual quantities of work to be done (See Figure 3.3.1). Use of these formats and the
abbreviations used speeded up the process and resulted in neat sketches of maintenance work
needed.

Prioritizing

The maintenance requirements submitted by the TA were carefully studied by the IE before his
walk-through. Where large areas were involved, the IE had the option of visiting the most
important locations. The purpose of these visits was to verify the quantities of work that has

technical viability, to identify technical deficiencies in facilities and to heck work done in the
past.

The prioritization panel comprises the IE, the TA, the WS, the IDO, the YO and FRs. In the
tertiary' system, routine work is not inspected by the IE. Nevertheless, he personally inspects
improvements works and large repairs before implementation.

Decision Making

After the inspection by the IE with the amended list of items, another walk-through is conducted
by the decision-making team comprising the Deputy Director of Irrigation, the IE, the TA, the
IDO and the I0.

In the tertiary system, the Deputy Director can delegate his function to the IE. These
procedures have enhanced implementation of maintenance work.
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Preparing of Estimatesfor the Weemwila Main Canal

A trial walk-through was conducted in May 1991 and estimate formats done by 1IMI were
utilized. Although the work program had a delayed start, the 1992 work plan was ready by the
end of December. After identifying maintenance work, the IE prepared the draft cost estimate
shown in Table 3.3.8.

These estimated figures seemed high compared to the IMD’s allocation. With the maintenance
funds provided, only two activities could be completed; therefore, the detailed estimate was
discussed with FRs. Their priority was to invest money on desilting. However, officials
preferred to give priority to other works mainly because of limited funds but also because they
planned to use the Rectification of Irrigation Deficiencies's (RID) financial resources for
desilting. Most irrigation officials believed that desilting could not be done bit by bit. On the
other hand, farmers said that desilting at two locations would certainly improve conveyance of
water to the tail-end. Accordingly, the entrances to the Warapitiya and the Uduwila tanks were
successfully desilted.

The work plan was successfully implemented during the season and the program introduced
officers to needs-based maintenance. Officers also used the diagnostic walk-through and
consultations with farmers to determine maintenance needs in subsystems outside the pilot area.
The successful implementation of this program indicates that this method is replicable.

Preparing of Estimates

The final estimate for repairs on the Weerawila Main Canal is shown in Table 338. This
estimate was submitted to the Deputy Director as prescribed in the new procedure. The final
estimate was Rs 285,000/- but the allocation made for this work was only Rs 40,000/-.
Thereafter, the ID received an additional allocation. The expected increase for the Weerawila
system will be between Rs 25,000 and Rs 30,000/-.

The Weerawila subsystem has been allocated only a fraction of the sum actually required for
maintenance. This clearly indicates a substantial budget deficit. Ways and means to overcome
this situation were completely studied. Part of the deficitwas overcome by "Shramadanawork"
(self-help campaign). The IE proposed mobilizing the maintenance labor gang for certain items
and the savings from this activity was RS 59,925/-.

The Deputy Director set the priorities for implementation after consulting the IE. Desilting
received the lowest priority not because it consumes money, but because the most essential items
for conveyance of water are weeding, repairs to structuresand other earthworks. The first three
items were dealt with during the year.

The ID argues that desilting may be avoided if canal banks are raised to bring canal capacity up
to design requirement. If desilting is selected but postponed due to lack of funds, the water level
in the main canal will rise above the current full supply level (FSL). This may create conditions
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which would lead to drawing more water through main canal offtakes. Therefore, repairs to
control mechanisms at these offtakes are required to deliver the required quantity of water.
Bank raising can be done in selected areas where the capacity is inadequate. Generally, desilting
changes the hydraulic regime in a canal but there is a tendency to revert to original conditions
leading to more desilting. Therefore, it may be advantageous in certain cases to improve canal
capacities by raising banks at selected locations rather than undertaking expensive and recurrent
desilting.

Table 338. Estimate of the expenses necessary to be incurred for physical maintenance
to Weerawila main canal.

Subsystems | Quantity | Unit Trems Rate Total | Priority
Rs. Cts Rs. Cts iREA

1 149.80 sqs Water weeding (WBD) in m/c (2 years) 8.00 1195.40 I
2 435,70 sqs Water weeding (WBD) in mic {2 years) 5.35 2330.99 1
3 294 .40 8qs Water weeding (WBD) in m/c bund (2 years) 8.00 2355.20 . |1
4 1442.35 s Water weeding (WBL) in m/c (1 year) 5.35 T716.57 1
5 189.00 sqs Water weeding (WBD) in m/c road (1 year) 4.00 756.00 1
6 1090.20 3qs Water weeding (WBL) in m/c road (1 ycar) 320 3488.64 1
7 38.33 S8 0.5" thick ct. plastering §:3 ct. mortar 517.00 10816.61 2
4 32.09 cubic E/E from borrow and back-fill around structure 337.25 10822.35 2
9 32.09 cubic Placing and compacting fill material 45.50 1460.09 2

i 10 1.78 cubic R/R masonry in 1:5 ct. mortar 408500 7271.30 2
11 0.40 s 9" rubble pitching in 1:5 ct. mortar 3028.00 1211.20 2
12 0.88 cubic 1:3:6 (1.5%) et. concrete m/c form work 7082.00 6232.16 2
13 1833.44 cubic Desilling along the main canal 106.75 195719.72 4
14 54.91 cubic E/E from borrow and filling washed-ways 337.25 18518.39 3
15 54.91 cubic Placing an compacting fill material 45.50 2498 .40 3
16 Item Aliow, Contingencics Sum 3603.98
Total 285000.00 ,

Cost for priority 1 = 17,845.80

Cost for paddy 1& 2 - 64,659.51

Cost for priority 1,2 & 3 - 85,676.30

Cost for priority 1,2, 3and 4 = 281,396.02
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Turnout Assistants (TOAs) for Maintenance Work

A plan to implement maintenance work through the regular maintenance gang was prepared
before the end of 1991 and norms were fixed for these maintenance items. These norms, given
as daily outputs, were useful in implementation and progress control. Details such as location
and length of canal to be attended daily were given in the work plan, which was useful to
inspecting and supervisory staff.  Continuous monitoring was done on TOAs, which has
improved their performance. Other reasons for improved performance are the special attention
given by officials, appreciation expressed and recognition given by officers and the farmers.
At the beginning, very few TOs performed well.

However, as time passed, quite a number began taking an interest in their work. This
improvement can be seen in Figures 3.3.2, 3.3.3 and 3.3.4. With this activity, maintenance
laborers were given record books to write down details of their daily work. Supervising and
inspecting officers were advised to read these notes and make remarks as part of their inspection
notes.

The data collected on daily output of the maintenance program was monitored during the season
and an analysis was done. Results are given in Figures 3.3.2, 333 and 3.3.4. Using this
information the mode for deployment of laborers and norms can be updated during the next
year's program. The departmental norm for weeding irrigation reservations is 25 squares per
man-day. This study suggests a higher norm of around 35 squares outside the canal section and
a lower norm of around 15 squares inside the conveyance section. These figures are site-specific
and cannot be directly used in other systems. However, this method can be used to establish
norms where simple work studies of this nature can be carried out. This study revealed that an
average monthly output of 200 and 600 squares of weeding can be expected from a TOA in
canal and embankment sections, respectively.

Annual Maintenance Plas

Maintenance work needs to be planned well ahead to ensure that different activities are
completed on time. Also, one has to be ready to monitor progress. Most imgation managers
do not prepare annual maintenance plans because of the low priority given to maintenance as
compared to construction. Since 1986, the participation of farmers in imgation activities has
exerted heavy pressure on the irrigation agency with respect to repairing irrigation infrastructure.
Thus there is substantial improvementin INMAS areas where maintenance work is being carried
out on a more or less as needed basis with farmer involvement.

According to the research design, identifying, prioritizing and making decisions on maintenance
requirements must be done with the active participation of farmers. In the pilot area, farmers
participated to some extent but their participation during each stage of the process needs further
strengthening and improvement. Attempts made by the IE of the Tissa Division is preparing the
work plan were commendable. Even though this procedure was not field tested for replication,
he prepared detailed work plans for the other subsystems as well.
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The Annexure 3.3.1 shows the 1992 overall maintenance plan. First, an annual program was
prepared for the permanent maintenance gang and each one was assigned equal sections of the
main canal. This program was prepared for both canal closure and water issue periods. The
period of canal closure is utilized for heavy cleaning work inside the conveyance section. TOAS
were assigned 175 ft of canal per day to weed in the first four miles of the main canal. During
water issues ,they were assigned different sections and the norms was to weed 85 ft per day
along with their water distribution duties. Table 3.3.9 an example of a TQA assignment.

Implementing Maintenance Work

The closure season between maha 1991/92 and yala 1992 was very short because both farmers
and officers felt that it was advisable to start yala cultivation using residual soil moisture. The
first water issue was made on 1 March and maintenance work was possible only during
February. Even though the canal was closed on 29 January, it was not possible to work inside
the canal due to stagnant water. In most sections, cleaning started around the 10 February. The
first four miles of the canal was distributed among six TOAs and the work was completed as
specified in programmed schedule.

Training for Farmers and Officers

The planning workshop for the training program was developed in August and completed in mid
November.

The number of staff needing training were as follows:

Irrigation Department Irrigation Management Farmer
Division Representatives
Technical 17 Institutional 36 32
Assistants Organizer
Work 12
Supervisors
Total 29 36 32

The ID and the IMD insisted that this training be given to all TOAs and WSs in the RB and the
Tissa officein addition to the IOs in the project. FRs and officers were from the RB and Tissa
area since they participated in tertiary maintenance management. Since this program was carried
out for the three separate groups, all IOs participated. The training was carried out on different
days for the three categories using resource persons from the ID, the IMD and [IMI.
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Tabie 3.3.9
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The subjects covered were as follows:
Officers

1. Sources of allocation and limitations.

2. Maintenance process and prioritization.

3. Norms for maintenance work.

4, Importance of farmer participation in the maintenance process.

Fanner Representatives

1. Maintenance process.

2. Responsibilities of farmers in maintenance work.

3. Small scale contract management and responsibilities of each party.
4. Strategies to overcome resource deficits.

The training modules were prepared by resource persons and discussion was held before the
training. At this discussion, each training module was discussed in detail and modified
depending on feedback.

Officers and Fanner Representatives

Training Was given on three separate one-day sessions on 9, 10 and 11 January 1992 at the
Weerawila District Training Center. The objectives of the program were:

* to make field officers and farmers aware of the concept of needs-based

maintenance,
to motivate farmer participation in maintenance work and
to mobilize and to make effective use of resources.

Resource persons were from the ID, the IMD and IIMI. 1D staff arranged the program and
[IMI provided financial assistance. On the first day, TOAs and WSs from both systems attended
with their supervisors as observers and resource persons. Attendance and participation of all
categories of staff was good. The subjects discussed were as follows:

* .. . . .
Sources and limitations of maintenance allocations.

* .. . . .
Importance of farmer participation in maintenance work.
Strategiesto overcome resource deficits.

How to determine norms for maintenance work.
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The next program was conducted for IOs and attendance was somewhat good. The subjects
were different from the first day and included:

Small scale contract management and responsibilities of each party.
Duties of farmer organizations in maintenance work.
Strategies to overcome resource deficits.

For the last program, the target group were the Weerawila FRs. Due to poor communication,
attendance was poor. Some FRs from Yodawewa also attended. The subjects discussed and
resource persons were the same as for the second program.

A questionnaire was administered to the trainees at the end of each sessions to evaluate the
training. Responses included the fact that:
* General arrangements were good and the themes timely. They stated that this
training will help the turnover program. All agreed that the training was
comprehensive.

There were divergent views on taking over O&M responsibilities by farmer
organizations. None of the organizations were ready to take over full O&M
responsibilities. According to 80 percent of the FRs, they cannot take over until
distributaries are properly rehabilitated. 1Os also said DCOs were not strong
enough to take responsibility at this stage. Most organizations were only recently
formed and needed more training and exposure to the program.

Except for three field officers from the ID, all officers said that the proposed
maintenance program was good and likely to solve farmer problems. The three
officers who opposed this view said that they would have a lot of additional work
If the program was implemented.

DCO leaders and 1Os generally complained they did not receive necessary
assistance from the ID when they handle contracts. They suggested the ID make
timely payments for contract work.

An assessment of the impact of training as well as of the progress of the maintenance program
was attempted toward the end of the maha season. A questionnaire was administered to DCO
leaders. However, none of them were aware of these programs and their impact. Therefore
eight FRs from Weerawila were interviewed on their views of existing arrangements for
maintenance in their systems.
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The issues that emerged at these interviews are listed below:

*

Out of the eight interviewed, only three had attended the training program. Even
those who attended knew nothing about the proposed maintenance program.

The FRs did not know that certain activities, for example, main canal cleaning
done by farmer organizations through "Shramadanas” (self-help campaign) and
deployment of TOAs for maintenance activities, was done under the pilot
maintenance program. Most of the activities done under the program had been
identified as work organized and done by the IE (Tissa).

The FRs believed that main canal maintenance was the responsibility of the ID
so that they could not participate in identifying maintenance needs at this level.
Distributary canals are maintained by DCOs at present with or without funds from
the ID.

There existed a seemingly unresolvable conflict between the leaders of the four
head reach distributaries and the leaders of the tail-end distributaries. The latter
complained that the former were favored by the IE. They stressed the necessity
for maintaining equity in the allocation of maintenance funds. DCO leaders in
the tail-end identified their organizations with the IMD while leaders of the head
reach DCOs showed a close relationship with the IE.

Some tail-end leaders believed that they did not have a voice in the Subproject
Management Committee because of pressure exerted by a certain farmer group
in the process of making decisions on maintenance, etc. Also, according to them,
they are not well represented at the PMC. They proposed the formation of the
tank committees of "Wewa Sabhas" to bring an end to problems.

3.3.7 Impacts

This problem has not only produced direct results in the pilot area but also has made an impact
on the entire project area. The main objective of this program was to develop and field test
certain maintenance procedures and to prepare guidelines for maintenance. The following are
identified as results and achievements.

*

The internalization of the concept of the diagnostic walk-through is one of the key
outcomes of this program. This term has become quite common among field staff
and farmers. In fact, most engineers are using this method to ascertain
maintenance requirements. More importantly, the recently implemented RID
program in the Ellegala System followed this method to inventory rehabilitation
requirements in the subsystems.

145



The maintenance program in the RB subsystem prepared at the beginning of 1992
was published by the RE and contained the following information.

Total allocation Rs 561,000/~
Allocation for tertiary systems Rs 240,000/-
Estimated value of work in tertiaries Rs 330,000/-
The difference in tertiary funding Rs 90,000/-

The resource deficit between allocation and value of total work was over come
by mobilizing free labor from farmers through self-help. This was the first time
that the ID made this type of information transparent to farmers with details of
actual work done in each canal and available financial resource. Both the
procedure and the transparency have had an impact on physical system sustenance
and strengthening farmer organizations. This report further suggests that other
engineers could follow this procedure so that financial resources allocated for
maintenance would be utilized on needs. Furthermore, this procedure has
strengthened officer-farmer and officer-officer relationships.

* The use of maintenance laborers to carry out maintenance in a planned manner
with established norms was found to be very effective. Some laborers are
interested in improving their performance because of the recognition they received
from superiors. Also, it was observed that the performance of laborers as a
whole showed remarkable improvement.

*

A complete analysis of maintenance funds generated a clear idea of expenditure
and this can be used in financial planning in the future. In fact, when
construction activities are diminishing, overhead costs should be readjusted to suit
the work load. This is rather a difficult task because certain fixed costs like
salaries, vehicle maintenance and electricity are essential, irrespective of the value
of work in hand. This cost can be reduced to a certain extent. To overcome this
situation and to minimize fixed expenditure this report suggests changing the
norm for area of authority of irrigation divisions.

3.3.8 Lessons Learned and Findings

1.

The suggested maintenance procedure and methods used in each stage of the process are
implementable within the framework of ID and IMD.

A substantial difference exists in per acre allocations for maintenance between Mahaweli

systems and ID/IMD systems; allocations for Mahaweli systems are about three times
higher than those for the ID/IMD systems.
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11.

12.

Maintenance funds are not allocated evenly in all subsystems, resulting in some being
favored. To correct this, an equitable maintenance allocation program should be
implemented.

Administrative overhead of maintenance work for the ID is high compared with the
physical work; the administrative costs are covered by using the funds given for physical
work. It was found that the administrative cost of the Tissa Division was not
proportionate to the maintenance cost and need t0 be corrected. It is necessary to assess
the actual administrative cost based on the manpower requirement.

The ID could reorganize its O&M divisions by bringing more command area under each
division to maximize the manpower utilization; such rearrangement would lead to
reduced per acre maintenance over head cost.

Recurrence of rehabilitation at closer intervals can be minimized by effective utilization
of allotted funds for physical infrastructure maintenance.

Detailed work plans for maintenance were prepared well in advance enabled maintenance
and implementation during the closure season to be completed successfully.

Norms and standards for different kinds of maintenance activities need to be revised after
analyzing the progress of each activity.

The preparation of work estimates on the basis of needs is well accepted by agencies and
farmers; mechanisms for farmer participation in this process need to be revised to get
their active involvement. The assessment of work and preparation of work plans were
found to be quite successful. This method could be adopted in other subsystems with
few modifications. Presently, this procedure is adopted only in the main canals but
should ke implemented in the distributaries also.

There is a very high potential for getting farmers’ contribution in bridging the gap in
resources; every effort should be taken to motivate and mobilize them through training
and awareness.

It was noticed that the training provided for different groups had not yielded substantial
impact; this was due to very poor communication between the farmers and FRs.
Therefore it is suggested that an awareness program for the farmers he implemented at
the DC level to help the main system. Both farmers and the field level staff need further
training to achieve the desired goals.

3.3.9 Conclusion

*

Fixed administrative costs should be ascertained considering staff requirements, office
support and supplies, vehicle maintenance, salaries and other allowances. A costanalysis
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can be carried out to determine the financially viable irrigation division using the
following equation.

C=@A-1-P)/MxF
Where C = Financially viable size of the division
A = Estimated administrative costs
M = Maintenance allocation per acre
F = Factor allowed for administrative cost
P = Administration cost provided and
I = Total overhead cost allowed for works other than maintenance

The use of the above equation in the Tissa Division gives the size of a viable division as
25,000 acres.

Resources for maintenance should be allocated based on actual requirements obtained
through physical verification. However, it is advisable to set aside money for different
categories of works (such as like main canals, headwork, distributary canals and roads)
to minimize deterioration due to inequity in investments.

Identification, prioritization and decision making walk-through surveys were found to be
effective. Farmer participation increased as farmers felt their ideas and suggestions were
being entertained. This environment strengthened relationships between users and
operators.

New formats were designed in consultation with irrigation staff and used in identification,
quantification and preparation of cost estimates and were found to be effective, efficient
and useful for needs-based maintenance.

Procedural changes provided ample opportunity or high ranking irrigation managers to
participate and supervise maintenance work. Their involvement improved the quality of
the maintenance work and lower ranking field staff were motivated and encouraged to
perform better when their work was appreciated by supervisors and users.

Preparing of work plans for the work undertaken by the ID is a great stride in the
direction of sustainability. These work programs help utilize limited resources in an
effective manner.

Departmental norms for weeding including the channel proper is 25 squares per day.
Research results suggest a higher norm around 35 squares outside canal sections and 15
squares inside canal conveyance sections. These figures are site specific and have to be
used continuously in other systems. The study also revealed that an average monthly
output of 200 squares of weeding can be expected from a TOA inside canal sections and
around 600 squares in reservations.
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With the training and awareness provided by the IMD under the participatory mode of
management, it was easy implementing this research program.  Nevertheless,
considerable effort was put into providing extensive training for FRs on needs-based
maintenance. It was expected that FRs and field staff would perform their tasks at
distributary and field canal levels. In spite of these efforts, farmer participation was not
forthcoming spontaneously. Additional training is needed to motivate and mobilize
farmers to contribute.

3.3.10 Recommendations

1.

Administrative overhead for maintenance work or the ID is high compared to the
physical work accomplished; the administrative costs are covered by using the funds
provided for physical work. It was found that the administrative cost of the Tissa
Division was not proportionate to the maintenance cost and need to be corrected. When
constructionactivitiesare diminishing in a project, administrative (overhead) costs should
be readjusted to suit the workload. Under administrative costs, there are certain fixed
costs like salaries, vehicle maintenance, electricity, telephone, etc., which are difficult
to minimize.

To overcome this situation and to minimize fixed expenditures, the ID should reorganize
its O&M Division by bringing in more command area under each division to maximize
the manpower utilization; such rearrangement would lead to reduced per acre
maintenance overhead costs.

Preparing work estimates on the basis of needs is well accepted by agencies and farmers.
Preparing of detailed work plans for maintenance well in advance enabled maintenance
implementation during the closure season to be completed successfully.

Identification, prioritization and decision making walk-through surveys were found to be
effective. Farmer participation increased as farmers felt their ideas and suggestionswere
being entertained. The environment strengthened relationships between users and
operators. New formats designed in consultation with irrigation staff and used in
identifying, quantifying and preparing cost estimates were found to be effective, efficient
and useful for needs-based maintenance. Procedural changes provided ample opportunity
for high ranking Jrrigation Managers to participate and supervise maintenance planning
work. Their involvement improved the quality of maintenance planning; lower ranking
field staff were motivated and encouraged to perform better through the appreciation of
superiors and users.

It is recommended that: the concept of the diagnostic walk-through be internalized
for the whole system to ascertain maintenance requirements and to prepare work
plans, the suggested maintenance procedure and methods used in each stage of the
process within the framework of the ID and IMD; and information be available at
the beginning of the year, for each subsystem, on the total maintenance allocation,
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allocation for main and tertiary systems, estimated value of work in tertiaries and
shortfall in tertiary fundings to be supplemented by farmer organizations.

3. There exists a substantial difference in per acre allocations for maintenance between
Mahaweli systems and the ID/IMD systems. This difference has to be reduced.

It is recommended that: every effort be made to motivate and mobilize farmers
through training and awareness for getting their contribution in bridging the gap of
resources; norms and standards for different kinds of maintenance activities be
revised after analyzing the process of each activity; and the existing maintenance

laborers be used and monitored to carry out maintenance in a planned manner with
established norms.

3.4 SALINITY MANAGEMENT IN THE ELLEGALA IRRIGATION SYSTEM

3.4.1 The Problem

Consequent to the construction of the Lunugamvehera Reservoir upstream of the old EIS in the
Kirindi Oya Irrigation and Settlement Project, farmers in the old Ellegala (4,200 ha) began
complaining that their paddy fields were being affected by salinity. The source of salinity they
said was the soluble salts being leached out from the Kirindi Oya NIS (5,260 ha). These soluble
salts they maintained were then collected in four major tanks and transported from them to the
paddy fields through irrigation supply.

Their complaints reached a peak during the Maha season of 1992/93 when several isolated but
visible patches of stunted young paddy plants could be readily observed in specific locations on
lands situated in the flat alluvial plain of the old Ellegala. This paper attempts to provide an
explanation to why the salinity problem became so acute during this particular maha season and
to propose preventive measures based on a monitoring system which needs to be set in place.

3.4.2 Environmental Setting of the Old and New Irrigation Systems

The old Ellegala system is situated almost wholly within a flat alluvial plain. The Kirindi Oya
cuts through the central portion of this plain. The main river course shows a distinct incised
drainage. The river traverses the flat alluvial plain in a north-south direction in a slightly
winding manner with two distinct meanders in the lower part of the flood plain just before the
river enters the sea at the southern outfall (Figure 3.3.1). The NIS in the Kirindi Oya in
contrast, is situated almost wholly within the surrounding undulating, residual ‘'mantled plan’ as
shown in Figure 3.3.1.
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The four major reservoirs of the Ellegala - Weerawila, Debarawewa, Tissawewa and Yodawewa
- are located in the transitional landscape between the undulating residual plain and the flat
alluvial plain. It an be observed from Figure 3.4.1 that drainage waters from Tracts 1 and 2
of the New Areas of the RB flow into the major Weerawila and minor Pannegamuwa reservoirs
and that drainage waters from Tracts 1 and 2 of the New Areas of the LB flow into the
Debarawewa, the Tissawewa and Yodawewa. A schematic cross-section across the residual
plain of the New Areas, the reservoirs, the flat alluvial plain of the Ellegala and the river is
shown in Figure 3.4.2.

The soils of the undulating residual plain are 75 percent reddish brown earths (Chromic Luvisols
LVx) and 25 percent solodized solonetz (Gleyic Solonetz SNg). The latter are sodic soils with
an exchangeable sodium percentage of more than 15 percent of the exchange complex. The oils
of the alluvial plain are made up of imperfectly drained, brown alluvial soils in the slightly
higher aspects of the micro-relief and poorly drained, grey alluvial soils in the lower aspects.
The path taken by soluble salts leached from the residual plain to the reservoirs and then to the
flat alluvial plain is shown in Figure 3.3.2.

Mean annual rainfall in the project area (100 year average) is 970 mm with means annual
evaporation (Class A open pan, 20 years) 2000 mm. The more reliable statistic of '75 percent

probability of monthly rainfall together with the average monthly evaporation is given in Tables
3.4.1¢a) and 3.4.1(b).

Month Rainfall (1872-1987) 75% Probability Evaporation (Penman) 20 ycars average
Mean monthiy mm mun
mm
January 101 51 132
February 36 15 157
March 75 38 171
April 93 69 153
June 23 10 185
July 15 5 201
August 12 0 215
September 34 10 210
October 141 84 167
November 223 155 121
December 154 94 120
Tolal 968 562 1997
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Table 3.4.1(b). Rainfall and Evaporation in Kirindi Oya during 1992.

Month Rainfall Evaporation
Rainfall total mm/month Cumulstive Total mm/moath
January 171 : 17.1 151
February 0.0 17.1 185
March 0.0 17.1 22
April 73.9 91.0 161
May 119.3 203 . | 13
Junc 179 ' 228.2 216 AH
July 13.3 241.5 222 I
August 12 2527 m
September 54.8 301.5 | 29
October 63.0 370.5 134
November 391.0 762.4 110
December %8s 861.0 116

Evaporation exceeds precipitation every month except November, December and January.
Strong dry westerly winds bring in cyclic atmospheric salts between June and September. As
a result there is a net accretion of salts in this agroecological region of DL 5 which is a Semi-
Arid Tropical environment.

For the last 100 years, the alluvial soils of the Ellegala have been irrigated with Class I
irrigation water originating from the main Kirindi Oya and diverted to the command through the
Ellegala Anicut. This coupled with the incised nature of the downstream Kirindi Oya prevented
the build up of salts in the irrigated command area.

The Ellegala also had a good drainage network leading to several outfalls (Basnawas). These
were disrupted following the 1969 floods and have not been repaired or properly maintained
since then. It is from this time that farmers in the lower reaches of the Ellegala report incipient
occurrences of salinity in their areas. Salts are however flushed out during exceptionally wet
maha seasons which occur approximately once in six years.

The adjacent Badagiriya Irrigation System (850 ha) commissioned in 1961, is located wholly in
the residual undulating plain of RBEs and solodized soils. By 1965, very high proportion of the
command area, especially the lower topographical locations, were severely affected by salinity.
Provision of proper landscape drainage and widening of the main natural drainage system
coupled with annual irrigation and leaching over the last 25 years has subsequently helped to
ameliorate these affected locations.
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3.4.3 Translocation Pathways of Soluble Salts to the Ellegala

In January 1990, the DOA commenced a program to test, once every fortnight, the quality of
water in the Lunugamveheraand in the five Ellegala tanks. The results of this analysis for the
years 1990to 1993in respect of the Lunugamvehera and the Weerawila, the Tissawewa and the
Yodawewa are shown in Figures 3.4.3 to 3.4.6.

The normal pattern is reflected in the data for 1990 and 1991 which correspond to the modal
seasonal pattern of rainfall in this environment. The seasonal pattern of rainfall and inflow for
1992 was very much below normal with the two main reservoirs of the Ellegala running dry
between July and October.

As indicated in figures 3.4.3 to 3.4.6, the quality of water in the Lunugamvehera was well
below EC of 0.20 milli mhos per cm during the wet season from October to January and hovers
around 0.25 for the rest of the year. Figure 3.4.4 indicates that water quality in the
Lunugamvehera, which receives its total supply from the upstream Kirindi Oya, is Class I for
almost all twelve months of the year.

In the case of the Tissawewa, electrical conductivity (EC) values increased to 0.75 milli mhos
per cm between March and June and between August and October while EC values for the
Weerawila exceeded 0.75 milli mhos per cm between March and June. Major inflow of
drainage water charged with soluble salts from the New Areas to these reservoirs takes place
during these two periods.

During 1992, EC values for the Weerawila peaked between August and September due to the
reservoir not receiving inflows from the Lunugamvehera during this period. In 1993, trends
were similar to 1991, with peak values for the Werawila recorded between June and July and
between September and October, as shown in Figure 3.4.6.

It can thus be observed that while the quality of water in the Lunugamvehera can be classified
Class 1, the quality of water in the reservoirs of the Ellegala fluctuate over a wide range during
a season, depending on whether they have received considerable amounts of salt-enriched
drainage water from the New Areas or not and depending on the amount of good quality water
received from the Lunugamvehera via the Ellegala Anicut.

Because of the inadequate landscape drainage in the Ellegala which has now to cope with added
accretion of soluble salts coming from the drainage water of the new system, the Ellegala
presently acts as a sink for salts coming from both the upstream New Areas and normal cyclic
salts and other accretions.

Present indications are that a Considerable amount of leaching of soluble salts is taking place
from the New Areas. This rate of leaching may decrease with the passage of time through the
continued leaching of salts, as happened in the adjacent Badagiriya system, provided drainage
courses are kept in good working condition to flush out salts.
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3.4.4. Location of Salinity Affected Areas in the Ellegala

The highest incidence of salinity was reported in November during the early stages of crop
growth during the maha 1992/93 season. In the affected locations, paddy plants both
transplanted and directly sown suffered retarded growth and yellowing.

Field examining of the affected locations indicated the following reasons for stunted growth
* . .
the most severe stunting and yellowing of young paddy plants was observed
immediately below the upwelling locations of the major tanks where upward
seepage of tank storage water takes place,

* a high degree of stunning and yellowing was observed in the poorly drained
micro-depressions of the flat alluvial plain where there is net inflow of both
ground and surface water and

*

continuous but small extents of stunting and yellowing were observed adjacent to
the major drainage courses where there was drainage congestion or drainage
blocks at the tail-end of the drainage system.

From these observations, it can be concluded that wherever there is upwelling or drainage
congestion or impeded drainage and wherever upwelling or seepage water contains a high salt
concentration, paddy plants are stunted. But since upwelling, impeded drainage and drainage
congestion have all existed in the Ellegala to some extent, what then caused the severe
manifestation of salinity during the maha 1992/93 seasons? The following section gives possible
reasons.

3.4.5 Exceptional Increase in Salt Concentration During Maha 1992/93

a number of reasons can be adduced for the exceptional increase in salt concentration or salinity
experienced during the early part of the 1992/93 maha season. Based on tank water quality data
and measurements of soil salinity levels at nine selected locations within the command areas of
the Weerawila. Tissawewa and Yodawewa made at fortnightly intervals from June through
December 1993, the following reasons could be suggested.

*
Very little irrigation was done in the ellegala during yala 1992 because of the

exceptionally dry conditions experienced and the limited flow into the
Lunugamvehera. There was no water in the Tissawewa, the Yodawewa, the
Debarawewa and the Pannegamuwa from July to October.

These conditions favored the capillary rise of groundwater in the fiat alluvial plain
resulting in the enrichment of surface soil with soluble salts. This was
corroborated by regular monitoring of soil conductivity at the nine selected
locations. Maximum values of EC of the soil saturated paste were recorded
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between 18 Septemberand 30 October. The highest values of between 0.87 and
1.26 milli mhos per cm were recorded in the poorly drained locations under the
Weerawila and the Yodawewa. Lower values of between 0.23 and 0.35 were
recorded for well drained locations. There was a sharp decline in these values
in November and December due to heavy rainfall during November.

During early maha, irrigation issues rom the Ellegala tanks were made
exclusively from surface water runoff collected in these tanks at MOLs and not
with good quality water from the Lunugamvehera. Therefore, needed dilution did
not take place during the early phase of the season.

The measured values of salinity of tank water during October and November
indicate high values of EC as seen in Figure 3.4.5. Most of the water came from
surface runoff originating in catchment areas rather than from drainage from the
New Areas. Thus it is apparent that dissolved salts from surface runoff atso
contributes to enrichment of salts in the Ellegala tanks.

There was very little surface flushing of salts during the period up to end October
as only a cumulative rainfall of 370 mm was received from january to end
October Table 3.4.1(a) as against a cumulative evaporation of nearly 2000 mm
during the same period. In November, there was 390 mm of rainfall and this
high rainfall could have flushed out salts from the catchments and brought these
into the tanks.

Thus all three circumstancesincluding the absence of irrigation during the previous yala season,
the non-mixing with high quality water from the Lunugamvehera because of the decision to
commence maha irrigation with rainfall and runoff water and the flushing of salts by the heavy
November rains could have combined to contribute to increased salinity in the Ellegala.

Field inspections during November and December and interviews with farmersin the Tissawewa
and Yodawewa command areas revealed other reasons for the stunted plants in the salinity
affected areas were observed located in poorly drained grey alluvial soils and less in imperfectly
drained brown alluvial soils. However, stunted paddy plants were mostly prevalent in locations
where farmers had not applied Basal Phosphates irrespective of soil type, as shown in Table
3.4.2.

It is well known that paddy plants are adversely affected during the early stages of growth when
phosphorus is deficient. This is most pronounced in poorly drained soils. In locations of
drainage congestion, wherever farmers had applied the recommended dose of Basal Phosphatic
fertilizer, healthy plant growth was observed.
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Table 3.4.2. Effect of application of Basal Phosphate fertilizer.

Soil drainage class ~{ Applicd fertilizer Yield kg/ha
Tissawewa Well drained ' Basal 7000
No Basal 4063
Imperfectly drained Basal 5650
No Basal 4513
Poorly drained Basal 5547
No Basal 3340
Yodswewa Well draincd Basal 4427
No Basal 3367
Imperfecily drained Basal i 6930
No Basal 3000
Poorly drained Basal 1067
No Basal 1147

3.4.6 Influence of Landscape hydrology and drainage density on the occurrence and
distribution of salinity in the Ellegala

A significant feature in the occurrence, severity and distribution of salinity in the Ellegala is the
influence of the nature of the landscape hydrology and drainage density of the command areas.

Although the Weerawila tank water records the highest level of salinity throughout the year, the
occurrence, severity and distribution of salinity in its command area is significantly less than in
the Tissawewa and Yodawewa command areas.

This phenomenon can be explained by examining the nature of the landscape hydrology together
with the drainage density of the respective command areas. The Weerawila command area is
situated in a slightly uplifted and dissected alluvial plain which grades into the main Kirindi Oya
in a convex-concave transverse profile with a gradient of 1.5 to 2.5 percent slope.

The morphology of this landscape determines the location of the main canal, distributaries, field
channels and drainage ways. A high drainage density is self-evident in this type of landscape.
This together with its drainage basis relative to the bed level of the incised Kirindi Oya permits
a ready outflow of drainage water from the command area. Hence, its tolerance to the
comparatively higher salinity levels of Class II water coming from Weerawila tank is greater.

In contrast, the Tissawewa and Yodawewa command areas are situated in a very flat alluvial
plain with an average 0.5 percent slope. Natural drainage in this type of landscape is
comparatively sluggish but it benefits from the incised nature of the main Kirindi Oya around
its lower reaches where the bed level is around 5 meters below and land surface. On the other
hand, as observed in irrigation and drainage system layout maps, irrigation drainage density in
this area is very much lower than in the Weerawila command area. This explains the higher
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Occurrence of salinity within these two systems as compared with the Weerawila irrigation
system.

Monitoring of the quality of the drainage waters at four outfalls (Basnawas) located within the
command areas of the Tissawewa and Yodawewa commenced in May 1993 and results are
shown in Table 3.4.3. A clear trend of increasing salinity of drainage waters from the upper
to the lower reaches of the command area was observe. The highest concentration of salts was
recorded in the lowermost outfall near the sea, the Magama outfall which registered an EC of
1.78 milli mhos per cm for the same period in August 1993. There was a decline in EC values
after November because of maha rains and irrigation, except at the maha Basnawa outfall, as
Seen In Table 3.4.3.

Table 3.4.3. Electrical conductivity of drainage waters at the respective outfalls (Basnawas
1993).

Date Yoda Ela Moda Ela Maha Magama
Basnawa Basnawa Basnawa Basnawa

23 May - - 1.72 092

16 Junc 0.71 0.77 1.72 0.90

30 June 0.56 0.73 1.48 0.89

16 July 0.67 0.73 1.48 1.26

4 August 0.63 0.67 1.70 1.46

24 August 0.63 - 1.64 1.78

9 September 0.75 0.73 1.63

21 September 0.74 no flow no flow no flow

26 November 0.58 0.67 |.64 0.71

27 December 0.54 0.67 177 0.72

3.4.7 Proposed Solutions to the Salinity Problems of Ellegala

1. The quality of water used for irrigation during the critical crop growth period, namely
seedling establishment and flowering, should be between the Class | and Class |
category. Arrangements should therefore be made to release sufficient quantity of the
Class I quality Lunugamvehera Reservoir water to the old Ellegala tanks  during these
periods.

2. Although the main emphasis up to now was to restrict the water supply to old Ellegala
based on the quantity of water, the events that occurred during maha 1992/93 suggest
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10.

that water scheduling to old Ellegala must take into consideration the quality of the water
in addition to the quantity to overcome the incipient salinity problems.

An inexpensive water quality monitoring of the five reservoirs should be sustained to
release the required amount of Class I quality water from the Lunugamvehera reservoir
to effect the necessary dilution.

One should take cognisance of the differences in the landscape hydrology and drainage
density between the Weerawila irrigation system and that of the Tissawewa and
Yodawewa systems in regulating the quality of tank waters. The Wegrawila irrigation
system can tolerate waters of Class IT quality, while the Tissawewa and Yodawewa
systems should be kept within the Class | quality.

Although farmers' perception that the construction of Lunugamvehera Reservoir has
contributed to the increased salinity problems of old Ellegala is correct to a certain
extent, farmers should be advised that salinity can still become a problem even without
receiving the drainage water from the NIS as it happened in maha 1992/93,

There are two factors that are major contributors to the salinity problems of Ellegala.
The first is the increased salinity contribution of tank water which can in the future, be
modified by sufficient dilution from Lunugamveherawater by proper monitoring of water
quality. The second is the drainage congestion in the Tissawewa and Yodawewa
command areas and the poor drainage in miro-depressions and lower topographical
locations which have poorly drained soils.

Early action should be taken to clear the drainage congestion and keep the drainage ways
free from blockage and ensure that they are connected to the main arterial drains and
eventually to the outfalls to the sea.

Farmers should be advised and trained about the provision and maintenance of the
drainage facilities around their fields and also in the use of adequate dressing of Basal
Phosphate- fertilizer is poorly drained soil locations.

As mentioned earlier in No.,3 above, it is extremely important that the fortnightly
monitoring of water qualities of all reservoirs and the four outfalls (Basnawas) be
continued over the next five years. This would help to keep track of the trends in
salinity over this period and it would thus form the basis for the appropriate corrective
actions that would need to be taken.

Special note should be taken of the salinity levels of water during extraordinary dry years

such as 1992, so that the necessary levels of dilution in the old Ellegala could be
maintained at the critical threshold levels.
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WATER ISSUES IN THE DIFFERENT TRACTS
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Figure 3.1.3.  Communication Network for the Right Bank Systems
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Open pan Evaporation
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Rainfall at Weerawila
1991 to 1993
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Figure 3.2.4 = 1991 + 1992 * 1993
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Figure 3.2.5 = 1991 + 1992 * 1993
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Rainfall and Drainage with Runoff
1991/1992 Maha season

Drainage with Runoff (acft) Rainfall (mm)
2500 100
2000 — 80
1500 ~ 60
1000 - - 40
500 — 20
4] -0
O
N
Time in Days
Figure 3.2.8 B® RAINFALL -+ DRAINAGE
Surplus Drainage with Runoff
199111992 Maha season
Surplus (actt) Drainage with Runoff (acft)
200 ¥ 2500
160 e e e e e e e e e e e e e e e e e e e e e e ’ ....................... | 2000
120_. e e e e e e e e al--.l ...................... — 1500
— 1000
—~ 500
-0

Time in Days

Figure 3.2.9 —+ DRAINAGE — SPILL
166



Surplus and Tank Water Level
1991/1892 Maha season
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Figure 3.2.10

Inflow and Outflow for Weerawiia Wewa
1991/1992 Maha season
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Weekly Operation Plan (dry)
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Figure 3.2.12

Figure 3.2.12  Weekly Operation Plan (wet)
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Lunugamvehera Reservoir Water Levels
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Water Levels of Pannagamuwa Wewa
1992 Yala
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Debera Wewa Water Levels
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Water level (ft)
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Tissa Wewa Water Levels Tissa Wwewa Inflow and Releases
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Yoda Wewa Water Levels
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1992 Yala
Hater Level (It) Inflow {acft/day)
8 240
A R i | T T IR 210
6 --------": IR i SE R — 180
54 -------~-PM---"4-------- - 150
s TR I I | SRR - 120
b R B iy IR RIS AL IR SRR - 90
A A ey i EE NN R R RN R FATTIR, dl SN ~ 60
I B 30
0 - 0o
7 R % I R
w > ¥ 3> 2
Dale
— WL +Inflow
(b)

Yoda Wewa Water Issues
1992 Yala

Hater Level {(ft) Jasues (acft/dav)

(d) Next >>



vperera
Next >>

http://intranet.iwmi.org/Library/M/H_8029ix.pdf

30 -

Gamunupura Scheme
1992 Yala

Discharge (acft/day)

HIIIIIIIIIIIHIHHIIIIIIIIIIIIIIHIIIHIIIITHTMTWWLWW\Q)TH

0 ey
q)‘b \f’.) L Q)Q)
<>
U RPN >
Date
Figure 3.2.21 — Tssues
176




s I S N B

Pannagamuwa Wewa Water Levels
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Pannagamuwa Wewa Inflow & Outflows
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Weerawila Wewa Water Levels
1992 / 93 Maha Season
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Debera Wewa Water Levels
1992 / 93 Maha Season
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Tissa Waenwa Water Levels
1992 / 93 Maha Season
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Yoda Wewa Water Levels
1992 / 93 Maha Season
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Lunugamvehera Reservoir Operation
Yala 1993

Water Level (ft)

165

163

161

159

157

LEE —f covrrrrmeeeeeeeeeee \\

153
4/22 5/6 5/20 6/3 6/17 7/1 7/157/298/128/26 9/9

Date

Figure 3.2.34 - Water level (ft) +MOL

Tank Operation
Pannagamuwa Wewa 1993 Yala

Water level In cm.

300

s
150 S : -ﬁ..,.
100 - ‘

50 -




Pannagamuwa Wewa Tank Issues
1993 Yala
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Tank Issues
Weerawila Wewa 1993 Yala
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Debera Wewa Sluice Issues
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Tissa Wewa Water Issues
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Tank Issues
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Progress of Maintenance Work
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CHAPTER 4

Tertiary System Management

4.1 OBJECTIVESAND COMPONENTSOFTHE TERTIARY SYSTEMMANAGEMENT
COMPONENT

4.1.1 Origin and Purpose of the Component

The Phase | Study indicated that there was a great potential for the improvement in water use
efficiency if tertiary system management could be improved, particularly if the land preparation
period could be shortened. The term "tertiary system" here refers to all portions of the system
below the distributary channel (DC) offtakes. Under the participatory management policy, the
tertiary system is to be managed by the farmers organized into Distributary Canal Organizations
(DCO:s).

The Phase | Study highlighted specific management problems being caused by weaknesses in the
newly formed DCOs. Strengthening farmer organizations through joint participation in
management tasks appeared one possible solution to management problems at this level. It was
also envisaged that in the process of getting the DCOs involved in management tasks, effective
procedures for strengthening these organizations could be developed.

4.1.2 Objectivesand Activities of the Component

As given in the Inception Report, the objectives of this component were:

* to develop and field test management procedures through which farmers and staff
from supporting government agencies can improve the planning, coordination,
and implementation of water management and agricultural planning at DC level
within the framework of a participatory management system and

*

to develop and test processes for institutional strengthening and turning over
increasing operation and maintenance (O&M) responsibilities to farmers'
organizationsat DC level.
The activities proposed to achieve these objectives were:
a) institutional strengthening,

b) tertiary maintenance management,

0) seasonal planning and coordinated acquisition of agricultural inputs,
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d) operations during land preparation and
e) operations during the crop growth period.
All of these together should result in efficient use of scarce water to maximize production.

Each is described in more detail below following a description of some of the social and
economic features of the New Area farmers.

Because of the known weaknesses of the DCOs in the New Areas, at the beginning of Phase II
it was presumed that this work should focus exclusively on the New Areas. However, during
implementation of the Phase IT Study as a whole, the importance of the management of Ellegala
for the Kirindi Oya System as a whole became much clearer. Hence, investigationsinto tertiary
system management in Ellegala were added to this component later. These investigations are
discussed separately.

4.2 METHODOLOGY AND CHRONOLOGY OF THE RESEARCH

The research activities were to be conducted by the farmers and the agencies involved. It was
expected that the field staff of the Irrigation Management Division (IMD) and the Irrigation
Department (ID) would identify important variables and collect, record and make use of the key
data as necessary. 1IMI was to be responsible for collecting primary data on settlement and
community matters and on decision-making by farmers at the tertiary level. 1IMI was also
responsible for recording the proceedings of meetings and documenting the management process
through participant observation, interviews and validation questionnaire surveys.

The following describes the implementation process and major activities of the component.
4.2.1 Planning of the Tertiary System Management Component

The initial effort, during the early part of yala 1991, was directed at forming the Study
Coordinating Committee (SCC) for Kirindi Oya and the Subcommitteesto plan and oversee the
activities of the different components. A Subcommittee for Tertiary System Management was
appointed under the Chairmanship of the IMD Project Manager. Initially, the Committee
consisted of the Agricultural Officer of the Department of Agriculture (DOA), the Irrigation
Engineer (IE), O&M, the Resident Engineer (RE) of the Right Bank (RB) and the Institutional
Development Officer (IDO). Membership was later extended to include field officers.

The Tertiary System Management portion of the Inception Report was prepared in draft by [IMI
researchers, based on the findings of Phase I, and then discussed with the Subcommittee on
several occasions. NoO objections nor comments were raised by the Subcommittee members.
The Inception Report was finalized at a June 1991 workshop.
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On the recommendation of the Subcommittee, following the finalization of the Inception Report,
training and awareness programs were carried out for project and field level staff responsible
for implementing the action research program.

A Planning Workshop was held on 5 August 1991 with the following objectives:

* Creating awareness of the research program in general and of the tertiary system

management component in particular.
* Explaining the concept of participatory management to project officers.

Guiding officers in the preparation of training modules for field staff, Farmer
Representatives (FRs) and farmers.

Motivating agency officials to support participatory management.

The workshop was attended by project officers, 1IMI researchers and Colombo-based resource
persons from the ID, the IMD and other departments. Discussions on tertiary system
management led to endorsing the objectives and activities defined in the Inception Report.
However, the RE, Left Bank (LB) pointed out that not enough consideration was being given
to the temporary residence status of many settlers, which was a major problem affecting water
management.

4.2.2 Implementation of the Program in Maha 1991/92

During August 1991, a meeting was held at the Land Commissioner’s Department (LCD),
Debarawewa, to discuss the training materials prepared by the line agencies. The discussion
quickly revealed that the workshops held so far had not succeeded in orienting most of the
officers as desired. 1IMI had thus to prepare guidelines for officers to enable them to prepare
training materials to make action research a participatory exercise.

A one-day workshop on implementing the tertiary system management program was held on 17
August 1991 for field staff from the LCD, the IMD, the ID and the DOA in Tracts 1and 2 of
the RB and Tract 3 of the Left Bank. The workshop included presentations by senior officers
from all four agencies and 1IMI.

Subsequently, the Subcommittee on tertiary System management met once a month to discuss
progress and achievements.

It was assumed initially that the work should take place in the New Areas where it was known
that the farmer organizations were very weak. The Inception Report proposed that research
activities should take place in DC 2 Sub 1in RB Tract 2. Work was to start in maha 1991/92
and continue for four seasons. Unfortunately, this program could not be followed.
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OFCs. Work in Ellegala was confined to a diagnostic study and was taken up because of issues
raised by IIMI. Work in Ellegala is discussed separately below.

To monitor [IMI's intensive study in the two subsystems, the Tertiary System Management
Subcommitteewas expanded to include the following: the IMD Project Manager, Chairman; REs
and 1Es of the respective systems; IDOs of the respective systems; TAs, WSs, Als, FAs, 10s
and Colonization Officers (CO) working in the distributaries; IIMI’s research team working in
Kirindi Oya; and one distributary canal leader from each DCO under intensive study.

Again, training for the farmers and FRs was a key element in working with the farmers. Since
the majority of farmers and all six FRs in the selected DC did not live in the settlement prior
to water issues, training could be organized only after they returned. Once begun, however,
training for all six field canal groups was completed in three days. The training classes were
conducted by the IE (Water Management) and 1IMI researchers with the help of the 10. It
focussed mainly on field canal cleaning and water sharing during the land preparation period.

After these initial training sessions, the IO did not participate further, though IIMI had expected
him to take a leading role in organizing field canal groups and helping farmers follow rotations.
He limited his activities to meeting the Secretary, President and Treasurer of the DCO once or
twice a week and holding monthly meetings of FRs under the DCO.

There was no TO from the crop growth period up to the end of the season. However, 1IMI
researchers helped FRs prepare rotational schedules and organized field canal group meetings
when farmers had problems over water sharing.

425 Implementation of the Program in Yala 1993

Drought prevented implementation of activitiesin the New Areas during yala 1993. However,
some work was conducted in Ellegala. This work is discussed separately below.

426 Implementation of the Program in Maha 1993/94

At the request of the ADB, I1IMI agreed to extend the program to February 1994, thus covering
most of the maha 1993/94 season. However, for reasons to be discussed below, it was not felt

worthwhile to continue the tertiary system managementefforts in the New Areas. Studies were
carried out
in Ellegala.

43 PHYSICAL CHARACTERISTICS OF THE NEW AREA SAMPLE CHANNELS

[IMI's intensive study was confined to two distributaries: Sub 1in DC 5 in RB Tract 1in maha
1991/92 and DC 7 in RB Tract 5 in maha 1592/93,
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431 DC5IinRB Tract 1

Sub 1in DC 5 in RB Tract 1 consists of four field canals with a total command of 152 acres.
The entire command is considered lowland for the preparation of irrigation schedules. As shown
in Table 4.1, 1M1 estimates that the command area consists of 74.2 percent LHG soils and 25.8
percent RBE soils.

Table 4.1. Soil classification of DC 5 command area.

rFFicld “Command B Soll 1
Canal Area (ac)
RBE LHG RBE LHG i
(ac) (ac) % %
FC 51 40.00 15.00 25.00 37.50 62.50
" FC 48 15.00 3.00 12.88 20.00 80.00
FC49 | 60.00 14.00 46.00 23.00 77.00
FC50 | 37.50 7.50 30.00 20.00 80.00 |
SubDC  152.50 | 3950 113.00 25.90 7410 |

Note: Based on eye estimation by 1IMI staff.

432 DC7in RB Tract5

DC 7 in RB Tract 5 serves five standard field canals (discharge 8.5 cusecs) and one with a
discharge of 1.4cusecs, The total extent cultivated as per the ID’s schedules is 215 acres. DC
7 originates from BC 2. Lands at the head of DC 7 are non-irrigable highlands. The canal
crosses these highlands in a deep cut to irrigate the hill slopes in the command area. FC 36 is
located on the left while ECs 38, 39, 40 and 41 are on the right. FC 37 is the tail most canal.
Table 4.2 gives the land distribution in DC 7 according to soil type. Nearly 86 percent of the
land under this distributary consists of RBE soils.
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Table 4.2. Soil classification of DC 7 command area.

Field Command Soil
Canal Area (ac)

RBE (ac) LHG (ac) RBE % LHG %
Dc7 215.20 184.80 30.40 85.9 14.1
FC 41 35.10 28.80 6.30 82.1 17.9
FC 40 32.50 25.00 7.50 76.9 23.1
FC 39 41.50 44,20 3.30 93.1 6.9
FC 38 30.00 26.00 4.00 86.7 13.3
FC 37 32.60 24.80 7.80 76.1 239
FC 36 37.50 36.00 1.50 96.0 4.0
r———

44  SOCIO-ECONOMIC CHARACTERISTICS OF THE NEW AREA SAMPLE
POPULATION

IIMI’s intensive study was confined to two distributaries: Sub 1 in DC 5 in RB Tract 1and DC
7 in RB Tract 5. In addition, data on the socioeconomic characteristics of the farming
communities in DCs 5 and 9 in RB Tract 2 and DC 11 in RB Tract 5 was collected to validate
findings in the intensive samples.

4.4.1 Social Characteristics

Settlers in the newly developed area fall into two categories: alternative settlers and open
kachcheri settlers. Alternative settlers are those who were resettled in the project after their
lands were acquired. These people had been living in the project area depending mainly on rain,
small tanks or lift irrigation for cultivation. Chena and other highland cultivation had been their
main occupation. Open kachcheri settlers are those brought in from either adjoining electorates
or from the Tissamaharama electorate.

As shown in Table 4.3, non-residence, indebtedness and leasing out of lands in DC 5 in RB
Tract 1, in which almost all farmers are alternative settlers, is very much less than in
distributaries with more open kachcheri selectees. DC 11 in RB Tract 5 has been allocated to

Muslims. Since the majority of selectees have not settled, these landsare now being cultivated
by encroachers.
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Table 43. Non-residence, indebtedness and leasing lands (expressed in percentages).

Tract 1 Tract 2 Tract 5
DC 5| DCés DC9 | DC7 [DCI11

Defaulters of bank loans 72 60 65 70 Not known ||
Leasing out lands 52 70 50 40 Not known ||

Farmers in Sub 1 DC 5 in HE3 Tract 1are settled in Hamlet 3. These settlers are mainly from
areas surrounding the Lunugamvehera and were known to each other before coming to the
settlement. Therefore, group interaction is more intimate here than in other hamlets.

It was observed that interactions between settlers from the same locality and members of the
same caste are more intimate. For example, settlers from Hakmana living in one hamlet identify
themselves to outsiders as "Hakmana People”. In one hamlet, two castes dominate. When the
villagers wanted to build a temple, the lower caste took the lead, built the temple and brought
in a priest of their caste. Members of the higher caste did not get involved. Caste membership
seems to affect selection of leaders also. However, the impact of caste on day-to-day interaction
Is not visible; seating of students at school and groups on festive occasions do not exhibit caste
characteristics.

The development of an identity based on the hamlet was observed. Settlers call themselves
Hamlet 11 or Hamlet 3 people but never refer to distributary canals for such identity. When
farmers in two hamlets have lands under one distributary canal, they behave like two different
groups and do not cooperate in distributary maintenance or other community activities at
distributary level.

44.2 Lack of Cultivation in the New Areas

As shown in Table 4.4, farmers in the new system have been able to cultivate an average about
one crop a year. Between the first water issues in maha 1986/87 through maha 1991/92, the
luckiest farmer (who cultivated every season Tract 1 had water) in the RB could have gotten at
most 8 crops out of 11 seasons. The unluckiest (someone badly placed in Tract 1 or Tract 2)
would have had at most 2 seasons out of 11. The median is probably around 7 seasons out of
11. Through necessity, settlers go back to their original villages during the off-season. They
reside in the project only when water issues to raise crops are made.
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Table 4.4. Cultivation seasons in the Right Bank.

Season Tracts Cultivated | Acreage Issued on Last issue Remarks
Yala 1986 No Cultivation
Maha 1986187 Tract 1 1387.50 86.11.05 87.03.05
Tract2 & 5 86.11.05 Failed
Yala 1987 No Cultivation
‘Maha 1987188 Tract 1 1387.50 £7.11.30 88.03.30
Tract2 2027.50 88.01.01 88.05.15
Tract5 2275.00 88.01.25 88.06.26
Yala 1988 Tract 1 1387.50 88.05.27 88.09.27
ﬂ Maha 1988189 Tract 1 1722.50 88.11.25 89,03.28
Tract 2 2082.50 88.09.27 89.01.27
Tract5 2312.50 88.09.27 89.01.27
Yala 1989 Tract 2 2082.00 §9.03.15 89.07.28
Tract5 2312.50 $9.03.15 89.07.28
Maha 1989/90 Tract 1 1387.50 89.11.02 90.04.01
Tract 2 89.11.17 89.11.27 Dropped
Tract5 89.11.17 89.11.27 Dropped
Yala 1990 Tract 1 103.90 90.05.05 90.09.14 OFCs
Maha 1990/91 Tract t 2275.00 91.11.05 91.05.15
Tract 2 2082.50 90.11.0% 91.03.20
Tractb 1990.00 90.11.05 91.03.20
Yala 1991 Tract 2 181.86 91.06.01 91.10.01 OFCs
Tract 5 352.73 91.06.01 91.10.01 OFCs
Tract6 & 7 104.70 91.04.20 91.07.20 OFCs
Maha 1991192 Tract 1 1885.00 91.09.15 82.01.15
Tract 2 2082.50 91.11.30 92.03.15
Tractb 1990.00 92.01.05 92.04.25
Tracte & 7 1412.50 91.10.10 92.02.10

Source: The Department of Irrigation.

Given the lack of water for crops, incomes are low and indebtedness is high. Table 4.3 shows
that indebtedness is high among settlers irrespective of their residential status. As in many other
settlements, these economic difficulties lead to leasing lands out to others. Both alternative and
open kachcheri settlers have serious economic problems debarring them from cultivating their
lands. The comparison of the two samples, DC 5 in RB Tract 1 and DC 7 in RB Tract 5,
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implies that the rate of leasing lands is higher among settled farmers than non-settled or
temporarily settled farmers.

Interviews and observationsin the field substantiate widespread poverty among settled farmers.
Over half of the farmers in the study samples had leased out their lands and were engaged in
other activities. Interviews with farmers and the household surveys conducted toward the ends
of the seasons showed that they do not depend on their allotments to make a living.

4.4.3 Economic Problems of RB Tract 1 DC § Farmers

The survey conducted in the DC 5 at the end of maha 1991/92, showed that net returns for an
owner operator ranged between Rs 1,826/~ to a maximum of Rs 17,9621-. The average return
was Rs9,432/-. Based on net returns the 12 owner operators can be grouped as shown in Table
4.5.

Table 4.5. Net Returns to Owner Operators

Earning Number
Earning less than Rs 5,000/- 2
Earning between Rs 5,000/- and Rs 10,000/- 1
Earning above Rs 10,000/- 9

Nine of the 13 farmers who leased their lands received Rs 5,0001- as land rent. Two farmers
received a rent exceeding Rs 10,000/-. The non-owner operators increased an average loss of
Rs 930/-. Their returns range from a profit of Rs 6,380/- to a loss of Rs 20,563/-. Six of the
12 non-owner operators reported losses.

Average yield in the area for maha 1991/92 was 3,000 kg per ha. The minimum was 865 kg/ha
while the maximum was 4,200 kg/ha. Salinity and low fertilizer application were the main
reported reasons for low yields. Owner operators spent an average of Rs 1,731/~ for fertilizer
though 75 percent said they did not use the recommended quantity. No relation between yield
and location on the canal could be discerned from analysis of yield data.

These farmers cannot depend solely upon irrigated farming for their incomes. Indebtedness had

forced 52 percent of the sample allottees to lease out their lands. As shown in Table 4.6,
irrigated agriculture was only one of the sources of the incomes for the 25 sample farmers.
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Table 4.6. Reported sources of income in DC 5 of RB Tract 1.

Season Description Primary Secondary
# %
Maha 1990/91 | Imgated agriculture 8 32
Chena cultivation 7 28
Wage Labor 9 36
Other 1 4 0 6
Yala 1991 Imgated agriculture 4 16 0 0
Chena cultivation 1 4 0 0
Wage Labor 4 16 0 0
Other 0 0 0] 0
No employment 16 64 0 0
Maha 1991/92 | Imgated agriculture 12 a3 3 12
Chena cultivation 3" 12 4 16
Wage Labor 8 32 0 0
Other 2 8 0 0

* = There were no authorized water issues. lllegal OFCs.

* = Chena lands formerly used by this group were closed to them from this year so the number
was reduced.

Farmers in DC 5 have few employment opportunities other than wage labor. Formerly they had
access to chena land but now the authorities keep them away. These various factors have
contributed to the continued poverty of the majority of farmers in the sample area. The extreme
form of this poverty is expressed by four farmers who have leased their lands to non-owner
operators and now work on the same allotments as share-croppers.

4.4.4 Economic Problems of RB Tract 5 DC 7 Farmers

The DC 7 farmers face problems similar to those facing the Tract 1 DC 5 farmers. Because of
the few cultivation opportunities (not more than one crop a year) farmers must supplement their
income from imgated agriculture with income from other sources. Table 4.7 shows that the
most important secondary source is wage labor based on the survey conducted at the end of
maha 1992/93. This survey included 68 of the 84 farmers under the canal.
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Table 4.7. Reported sources of income for DC 7 sample farmers (N=68) (expressed in

percentages).
Rank Order Farming | Wage Labor | Chena | Employment
First source 85 7 0 0]
Second source 6 26 0 0
Third source 0 3 3 0
Fourth source 1 4 0 0
Fifth source 6 15 0 1
Sixth source 2 2 0 0

The survey showed that farmers generally consider a harvest of 3 tons of paddy from each
allotmenta good crop. However, reported yields for the past two years were considerably lower
than that figure (Table 4.8).

Table 4.8. Reported harvest amounts (N=68) (expressedin percentages).

=1

———

1990/91 Maha |

Amounts Harvested 1991192 Maha
0-1500 kg 66 38
1500-2250kg 22 34
2250-3000 kg 7 23
> 3000 kg 5 4

Fifty-one percent of farmers were indebted to banks and had therefore to depend on money

lenders or lease their lands to others, as indicated in Table 4.9.
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Table 4.9. Farmer indebtedness.

Amount owed to banks (Rs) No. of farmers Percentage
Not indebted 33 49
1,000-5,000 12 18
5,001-10,000 15 22
10,001-15,000 5 7

> 15,000 3 4

Most farmers are frustrated and feel that their quality of life has badly deteriorated. Farmers'
responses to the change in the quality of their life as a result of coming to the settlement are
given in Table 4.10.

Table 4.10. Farmers' responses to change in quality of life.

Criteria No.of Responses I Percentage
No change 16 24
Improved a little 2 3
Worsened 50 73

As shown earlier in Table 4.3, farmers in DC 7 are either non-resident or temporary residents
for economic reasons.

45 INSTITUTIONAL STRENGTHENING
4.5.1 Need for Institutional Strengthening

Phase | of the study highlighted the fact that farmer organizations in the New Areas suffered
weaknesses in leadership, collective action, basic organizational skills and management abilities.
The action research, therefore, was aimed at both strengthening the capacity of farmer
organizations to take increasing levels of management responsibility and at increasing the
capacity of the ID and the IMD to provide technical and management support to farmer
organizations.
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The basic plan for this activity, as spelled out in the Inception Report called for:
evaluation of the farmer organizations,
training farmers, FRs and IOs as needed and
planning meetings of DCOs and field channel groups.

Most of this work is a regular part of the work of the IMD. Therefore, most of it was to be
done by the IMD's Institutional Organizers, supervised by the IDOs and the Project Manager,
and assisted by 1D field officers and field officers from other agencies as needed. The expected
cooperation among field personnel was formalized during maha 1992/93 into task forces. IIMI’s
part was to document the effort, assist with the training, and to provide specific help for the
other activities of the component.

In fact, however, the action research failed to significantly affect the strength and capacities of
the farmer organizations in the New Areas. Below is given a short description of the two
sample farmer organizations and of the major problems that inhibited attempts to strengthen
these farmer organizations.

4.5.2 The Sample Farmer Organizations
The following gives a picture of the two farmer organizations:
DC5in RB Tmet 1

Once regarded as one of the strong farmer organizations in the RB, by the time the Phase II
Study began the IMD had lost faith in the organization’s President and had launched a process
to replace him. The IMD felt that the leaders of the FOs had become corrupt, had developed
bureaucratic tendencies, and were not accountable to farmers. The IMD encourages changing
DCO officers every two years Or less to prevent corruption and other deleterious problems.
Also, farmers in this distributary live in Hamlets 2 and 3; the hamlets are separated by 3
kilometers and farmers from the two hamlets do not cooperate in joint activities.

DCs 1,2and 7 NRB Tmct 5

DC 7 belongs to the DCs 1, 2 and 7 farmer organization which has 22 field canals under its
command. Of these, lands under two direct field canals originating from the Right Bank Main
Canal (RBMC) and one from BC 2 belong to settlers in Hamlet 8, a predominantly Muslim
village located three kilometers away from Hamlet 11, where the majority of farmers holding
land under the DCO live. Hamlet 11 settlers have lands under 17 field canals coming under the
DCO. Lands in two field canals belong to settlersin Hamlet 10, located about three km from
Hamlet 11. The distance between the two hamlets makes social interaction between farmers
difficult. Both the Presidentand the Secretary of the DCO are from DC 2, while the Treasurer
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belongs to DC 1. None of the key posts in the organization are held by representatives from
DC 7. FRs from the two field canals rarely attend DCO meetings in Hamlet 11. This is also
true of FRs from field canals belonging to Hamlet 8. The number of FRs attending DCO
meetings during maha 1992/93 never exceeded 13.

4.5.3 Constraints to Farmer Participation in the DCOs

The following were identified as being the main constraints in organizing effective farmer
organizations:

Lack of incentives and benefits from participation.
Settlement-related problems.

Problems associated with IMD’s program to organize farmers.
Farmer-officer relationships and interagency cooperation.
These items are described below.

Lack of Incentives

When the farmer organization program began in 1986, many farmers rallied round farmer
organizations to find solutions to the problems of a new irrigation system: land levelling,
physical defects in irrigation structures, settlement and land related problems, etc. As these
problems were solved, farmer participation decreased. As described in Section 4.4, the present
major problems for farmers are the economic problems directly related to the scarcity of water
for cultivation. The farmer organizations by themselves do not have a solution to these
economic problems. Under the circumstances, it has been difficult to get farmers to remain in
the area, much less get them involved in farmer organization activities.

The involvement of FRs is also weak. DCO committee meetings in the two sample areas were
attended by less than half the FRs. Interviews show that FRs feel they should receive payment
for such work. Only the President, Secretary and Treasurer are involved because of the prestige
and the economic benefits offered by contract work from the ID.

Settlement Related Problems

The following problems were identified as major constraints for organization strengthening:

* Settlers identify themselves with their hamlets and not with their distributary
canals. This creates problems for leaders of DCOs when they are not members
of a particular hamlet community. For example, farmers in DC 7 reside in two
hamlets: Hamlet 10 and Hamlet 11. DC 7 belongs to the DC 1, 2 and 7
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Organization which has the majority of its members living in Hamlet 11.
Farmers in Hamlet 10 having lands in the irrigated area under this DCO do not
consider themselves members of the DCO, do not attend DCO meetings, and
above all do not follow the advice of the DCO leaders.

Relationships between alternative settlers and open kachcheri settlers are not
amicable, leading to conflict in water sharing, elections, etc.

The IMD’s Farmer Organization Program

The IMD started work in 1986 with first water issues to the new area during yala. Organizing
farmers at the initial stage was done by Project Managers. Later, I0s and IDO were appointed
to assist. The following problems were identified with the IMD’s program:

4

Since 1988, the I0s have been changed often - four different I0s have worked
with farmers in DC 7 while DC 5 had only two for the entire period. The first
10s were graduates who left to take permanent positions elsewhere. Thereafter,
young people from the project with Advance Level qualificationswere appointed.
Many officers believe that recruitment from farmer-families had an adverse
impact on the program as many held views similar to the views held by farmers
and proved a hindrance in bringing about attitudinal changes in the community.
Many did not enjoy recognition among the settlers as they were children of settler
families themselves. These changes, together with transfers of I0s, prevented the
IOs from having the time needed to establish rapport and solve problems for the
farmers.

Most of the current IOs live in the hamlets in which their families reside and not
with the communities with whom they work. This limits their involvement in
many activities, especially in working with field canal groups to share water
within field canals.

The workload of an 10 was excessive. The 10 assigned to DCs 1,2 and 7, had
to work with farmers in Hamlet 10 and also at the office of the Project Manager
preparing reports. This makes it impossible to implement an intensive program
with the farmers.

IMD believes that FRs should be changed every two years. Ostensibly, this is
to allow all farmers their turn as leaders so they could better understand the
various aspects of management. The IMD included a clause in all DCO
constitutions empowering the DCO to change leaders who had served for two
years. In 1991, IMD attempted to replace the FRs without taking the views of
farmers into consideration. As a result, the DC 5 leaders who had training on the
implementation of the action research program were changed. Except for two,
all the new FRs were either non-residents or temporary residents. This made it
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impossible for the IO to organize field canal maintenance work and was a
constraint to implementing rotations within the field canals.

Most ex-FRs as well as those currently in office are against changing
Representatives every two years. In their opinion, this practice will weaken the
DCOs through inexperienced leadership. Recent interviews with leading FRs in
RB Tract 1 indicates that IOs face stiff resistance from the farmers and the FRs.

The IMD has also taken steps to safeguard organization funds. Attempts have
been made to exercise control on withdrawals and to use 10s as auditors. This
has made it difficult for IOs to maintain friendly relations with FRs,

Most FRs are critical about the role of the I0. They said that I0s meet them
once or twice a month at most. In the case of DC 7, the present 10’s activities
are limited to meeting the President, Secretary and Treasurer once a week.
Farmers had no guidance from the 10 on water management, conflict resolution
or other agriculture related problems.

The contribution of project level IMD staff to implementing innovations was minimal and limited
to attending meetings. IOs did not participate for reasons which they did not want to disclose.

Fanner-Officer Relations and Interagency Cooperation

Though the majority of high level officers have friendly relations with farmer groups, relations
between field level officers and farmers are not amicable.
between farmer organizations and officers over contract work, delays in providing services and
inputs, etc. Table 4.11 throws light on farmers’ perception of field level officers from the line

agencies.

In many cases, problems arise

Farmers Responses (N=68) Officers
i lta lws fio lwo lar lco

DOoes not know the officer 16 3 3 3 15 4 2

Knows; officer indifferent 54 46 47 12 12 19 10

Officer useful, friendly 25 37 38 13 13 48 88
| Officer not useful 4 14 12 60 60 27 0
Source: Survey in RB Tract 5 DC 7
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A second problem is that field level officers rarely cooperate with each other in assisting
farmers. During maha 1992/93, when task groups of field officers were formed to provide
integrated assistance to the farmer organizations all over the scheme, these groups rarely met.
Virtually none planned and carried outjoint activities. The IMD Project Manager was supposed
to summon task group meetings; however, due to the various problems that arose during the
season (See Chapter 2), he had little time to concentrate on this work. As a result, only some
training classes for farmers were attempted.

4.5.4 Results of the Institutional Strengthening Effort
The Inception Report argued that the institutional strengthening work would result developing

of a method for institutional strengthening. In fact, however, the economic problems of the
farmers made such work V|rtually |mp053|ble Solving the water sgargim problem js a

The various problems with the agency programs are of Iess |mportance than the basic problems
caused by lack of cultivation opportunities and the consequent poverty and non-residence of the
farmers. Discouragement at the lack of results is, in fact, one of the major causes for the poor
performance of some field officers.

4.6 TERTIARY MAINTENANCE MANAGEMENT
4.6.1 Goals of the Tertiary Maintenance Management Activity

This activity was aimed at developing effective maintenance management at distributary and field
canal levels for the efficient functioning and sustainability of the system and to minimize delays
during land preparation resulting from the poor conveyance capacity of the canal system.

The procedure included a meeting of the DCO and the ID to discuss allocation of funds for
maintenance at least two months prior to the commencement of cultivation and a diagnostic
walk-through of the distributary by FRs and the TA t identify maintenance needs. The ID was
then to prepare estimates for the work to be done but prioritizing maintenance items was to be
carried outjointly by FRs and the ID. The cleaning and desilting of field canals was to be done
by farmers prior to the commencement of the season to avoid delays in land preparation and
water loss through leakage, weeds and silting.

4.6.2 Tertiary Maintenance During Maha 1991/92
When 1M1 commenced work in RB Tract 1 DC 5 during maha 1991/92, preseason maintenance

had already been done. Therefore, interventions could only be made when water conveyance
problems emerged.
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Held Channel Cleaning

Farmers did not carry out systematic maintenance; this was observed in the four field canals -
FCs 48, 49, 50 and 51 - in Sub 1 DC 5 during maha 1991/92. Nearly half the farmers had
completed weeding by the day of water issues but only 10 percent had attended to desilting. As
a result, tail-end farmersin FCs 49, 50 and 51 had problems with water at the beginning of the
season.

Field canal cleaning was delayed and sometimes not attended to for the following reasons:

* uncertainty over water issues,

* . . : :
non-residence of farmers and leased-in farmers who, being outsiders, felt no
responsibility for cleaning field canals,

* .. . . . .
minimal involvement of FRs because of non-residence, farmer disobedience and
lack of incentives for organizing farmers and

*

lack of authority for taking action against farmers who failed to clean their
sections of the canals.

Distributary Canal Cleaning

The President of the DCO, having failed to obtain farmer participation in distributary
maintenance, hired 34 farmers as wage laborers to clean and desilt the canal. This was done
without consulting the DCO Committee members. The wage laborers were paid with money
allocated by the ID. Fart of the distributary remained uncleaned on the first day of water issue,
when funds ran out. Previously, the DCO had organized Shramadanas to do this work and
payment for canal maintenance was deposited in the DCO account,

The relationship between the leaders of the DCO and the IMD was not amicable. DCO leaders
saw the IO as an enemy trying to involve DCO committee members in the contract work
program. Attempts to systematize account keeping was also viewed with suspicion.

46.3 Tertiary Maintenance During Maha 1992/93

During the second season of field work, 1IMI personnel became involved well before preseason
maintenance was carried out.

Field Canal Cleaning
In RB Tract 5 DC 7 ,as shown in Table 4.12, only 57.6 percent of canals had been cleaned

when water issues commenced on 22 November 1992. Farmers had to be persuaded to clean
the canals through group meetings and individual meetings with the IO and 11MI field assistant.
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Ninety percent of the canals were cleaned during the first week after water issues but some areas
remained uncleaned throughout the season. These areas belonged either to farmers who had
leased out their lands, to encroachers, or to those whose lands had been affected by salinity.

Table 4.12. Percent field canal cleaning completed.

Date FC36 | FC37 | FC38 | FC 39 | FC 40 | FC 41 | Overall

22 Nov '92 20 42 99 68 66 51 57.6
23 Nov ’92 30 75 99 74 68 53 66.5
24 Nov ’92 61 83 100 89 87 76 82.6
25 Nov ’92 69 100 100 89 87 76 8.8

Distributary Canal Cleaning

The ID Resident Engineer’s attempt to get farmers and FRs involved in preseason maintenance
planning for maha 1992/93 failed because most of them did not live in the settlement. After
estimates for preseason maintenance work were prepared, the RE had a meeting with IO0s to
inform them of the amount of money allocated to each distributary canal and to request them to
inform DCO representatives. The Project Management Committee (PMC) and other committees
were also used to channel information to DCOs.

A DCO meeting was held in Hamlet 11 on 18 December 1992 and was attended by 13 of the
22 FRs. They were informed of the preseason maintenance contract work in DCs 1, 2 and 7.
The amount estimated for the work was Rs 3,300/-, Rs 900/- and Rs 3,900/-, respectively.

Some FRs proposed that the work should be entrusted to a single FR. This was agreed, which
made the exercise look more like a private contract than a participatory venture. The procedure
also raises the question whether promoting farmer participation in organizational work and
developing a sense in the farmers that the canal system is theirs can be achieved by offering
contracts to farmer organizations.

4.6.4 Results of Work on Tertiary Maintenance Management

During maha 1991/92, as maintenance work had not been completed by the first day of water
issue, most farmers and especially those in Sub 1 DC 5 and below suffered serious water
problems. A Shramadanawas organized on 21 September with the participation of about 150
farmers to clean the distributary canal. The Shramadanawas successful because most farmers
participated since they were affected by water shortage and could not begin land preparation.
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During maha 1992/93, maintenancework in DC 7 and other distributaries was completed before
water issues began. However, the method employed relied too much upon the ID to effectively
promote farmer participation in distributary maintenance.

Although there was relatively little progress in improving the DCOs’ capacity to manage
preseason maintenance, a major achievement was the development of a systematic preseason
maintenance program by the ID.

4.7 SEASONAL PLANNING AND INPUT COORDINATION

The objective of this activity was to assist farmers to maximize production by coordinating
cultivation activities with the availability of water and other inputs. Farmers were to be helped
to make rational decisions concerning time of planting and choice of crops.

Another constraint which had to be overcome was the delay in initiation and completion of land
preparation which caused water to be wasted and the decreased cropping intensity. A major
reason for delays was the inability to obtain inputs - credit, farm power, seed paddy and
fertilizer when needed. The solutions to some of these problems lie at the national level.
However, problems arising as a result of lack of local coordination, communication and follow
up were addressed through this activity.

The Phase | Study had identified the lack of a coordinating mechanism at distributary level as
a major input supply constraint. It was therefore felt necessary to train FRs to collect data on
input needs so that the DCO could coordinate input supplies. At the beginning of maha
1991/92, each FR was provided with a format and trained to collect data.

During maha 1991/92, FRs did not collect data on the input needs of farmers and information
had to be collected by IIMI field assistants. Collection of data through FRs failed for many
reasons including:

the lack of FRs as full-time cultivators,
*

lack of incentives and

uncertainty over water issues and non-residence of farmers and farmer leaders.
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The farmer surveys carried out at the end of maha 1991/92 and maha 1992193 revealed the
following about input supplies:

*

Credit. Of the 25 farmers surveyed in maha 1991/92, 12 (48 percent) cultivated their
allotments. The rest leased out their lands. Seven farmers (28 percent) were eligible for
credit.  Since bank loans were insufficient, six borrowed additional money. The five
owner-operators not eligible for credit borrowed from friends, relatives and private
money lenders. One farmer was provided with credit by Sarvodaya, a non-governmental
organization.

During maha 1992/93, 90 percent of farmers surveyed obtained bank loans as the
Government decided to issue loans on concessionary terms even to defaulters. The
majority of farmers (70 percent) failed to settle these loans.

Tractors. Only three farmers (12 percent) experienced tractor problems during maha

1991/92, A tractor shortage was reported by 75 percent of the farmers at the beginning
of the 1992/93 maha season.

Labor. Only three farmers (12 percent) reported labor problems during maha 1991/92.
Farmers say labor problems occur when water issues are made to several tracts in the RB
and Ellegala simultaneously.

Fartalizr. In maha 1991/92, only one farmer (4 percent) reported a shortage of
fertilizer. Six farmers (24 percent) said they used the recommended quantities. Three
of the six were non-owner operators. Fifteen farmers (60 percent) said they did not have
money and two farmers (8 percent) said they did not need to apply the recommended
quantity as new land is fertile. Two farmers (8 percent) said that they do not use the
recommended quantity because their land is affected by salinity.

Weedicide and Pesticide. Lack of these items has disappeared with the involvement of
private traders in the business.

Seeds. During maha 1991/92, six farmers (24 percent), complained of seed shortage.
The seed problem came up again during maha 1992/93 as the seed variety required was
not available from the DOA. Since seed supply is now being handled by the private

sector, this problem should gradually disappear. Also, some DCOs are being persuaded
to develop their own seed farms.

It is evident that input supply problems, except for credit, are not necessarily major problems.
Input supply problems are minor when compared to the economic problems caused by lack of

water. Interventionsin input supply coordination are thus not likely to succeed until these other

problems are solved.
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48 TERTIARY OPERATIONS DURING LAND PREPARATION
4.8.1 Goal of the Activity

The Phase I Study indicated that water wastage is high during land preparation. The average
time taken for land preparation in the New Areas was more than six weeks even though the time
allowed by the Project Management Committee and the Kanna meeting was only one month.
Though constraints such as input supply have to be addressed, it is important that farmer
organizations develop and adhere to operational plans during land preparation. Such plans need
to be based on water supply and delivery constraintsin the main system, the carrying capacities
of distributary and field canals, rainfall, etc. The purpose of this activity was to develop, test
and spread an effective method for optimizing water use to shorten the time taken for land
preparation.

4.8.2 Operations During Land Preparation for Maha 1991192

To restrict land preparation to four weeks and water duty to 6 acft, the following water sharing
activities were developed in RB Tract 1DC 5 Sub 1 during maha 1991/92:

*
The 24 farmers grouped themselves in 4 groups of 6 farmers each.

* On the first day, each farmer of the first group was to receive water for 12 hours,
taking 3 days to complete land soaking in the 6 allotments.

* On the fourth day, each farmer of the same group was to receive water for four
hours to do second plowing one day is required for this operation.

* On the fifth day, the second group was to start land soaking and complete this in
three days.

*

On the eighth and ninth day, all six farmers of the first and second groups were
to receive water for four hours each.

This procedure was to be followed until all four groups completed land soaking. With this
schedule, farmers could complete the first plowing within 18 days and continue with other work
by following this rotational plan even during very dry periods.

This innovation was attempted during maha 1991/92 in the samplearea. Although FRs had been
trained to prepare rotational plans for water distribution within field canals prior to water issues,
they continued to use the rotation plan they had been using previously. Farmers in FC 49
followed three-hour rotations, farmers in FCs 50 and 51 followed six-hour rotations while
farmers in FC 48, with only six allotments under the canal, practiced simultaneous sharing.
Where the number of allotments exceeded 14, farmers tended to follow some rotation even
during the land preparation period.
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Very dry weather prevailed for about two and half months prior to and after first water issue
on 15 September 1991. Farmers found it very difficult to soak the land within six hours. 1IMI
verified the high requirement (Table 4.13) at allotmentno.742 in FC 51 on 23 September 1991.

Table 413. Measuring land soaking requirements.

Irrigation started 8.45 am
Irrigation stopped 20.00 pm
Water Supply rate 23.26 1/sec
Area soaked 0.55 ha
Allotment size 1.13ha
Time taken for irrigation 175 hr
Percent of area soaked 48.67%
Water height in field 180 mm

The difficulty experienced by farmers in irrigating their allotments is explained by the climatic
data for this period. Weekly rainfall and evaporation data from 15 September 1991 to 22

January 1992 is given in Figure 4.1. During this period farmers had to depend entirely on
imgation water.

Data on water sharing within field canals shown in Table 4.14 indicates that rotations were
implemented in FCs 49, 50 and 51 during maha 1991/92 though not the rotation proposed by
the subcommittee. FC 48, which has only six allotments, did not practice any rotation.

The farmer survey data indicated that rotations were practiced by 19 farmers (76 percent) during
maha 1991192. Six farmers (24 percent) were satisfied with the rotations and 14 farmers (56
percent) said that rotations should be implemented during land preparation. Ten farmers (40
percent) complained of water problems, nine of these saying unreliable supply was their
problem.

As shown in Figure 4.2, land preparation in DC 5 Sub 1in Tract 1took six weeks to complete
in 90 percent of the command area during maha 1991/92. Completion of land preparation in
FC 51 at the head within 5.5 weeks was the best performance.
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Relative Water Supply (RWS) is used here as an indicator to measure the adequacy of irrigation
supply to the sample subsystem. The RWS for land preparation period is defined as:

Water supply
Water Requirement

IW + RF
Eo + s&P + LSP

RWS =

where
LSP = Land soaking and ponded water
W = Irrigation water delivery in mm
RF = Rainfall in mm
Eo = Open pan evaporation in mm
S&P

Weighted seepage and percolation (S&P) value for canal to represent the
soil groups

Table 4.14. Total water use for land preparation period.

Date Week | RF ET DC FC 51 FC 50 FC 49 FC 48
(mm) (mm) (mm) (mm) (mm) (mm) (mm)

15 Sep 1 0.00 55.40 58.40 99.11 41.04 2540 | 11606 |
22 Sep 2 3.20 56.20 | 115.80 | 126.16 | 132.96 88.73 | 10996
29 Sep 3 18.10 33.10 108.36 133.67 106.69 87.12 137.06
6 Oct 4 4.10 45.40 111.85 141.43 106.74 8471 | 11612
13 Oct 5 59.40 23.20 70.48 77.27 79.27 5413 | 4357
20 Oct 6 40.00 35.00 72.38 58.58 58.58 62.01 79.44
27 Oct 7 103.10 8.30 39.54 47.51 35.31 37.11 42.48

| Duty mm 22790 25670 | 57681 73596  560.60 439.21 644.68
Duty R 075 . o084 189 | 242 184 1.84 2.12
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If RWS equals 1in any given week for a farm allotment, water supply and rainfall during that
week exactly match actual requirements. For the purpose of this analysis, conveyance efficiency
is assumed to be 93 percent, the value adopted in the water delivery schedules prepared by the
ID. This results in RWS values of 1.07 and 1.15 at the head of a field canal and distributary
canal, respectively, to achieve RWS values of 1.0 at the field.

A comparison of weekly RWS values in the sample subsystem for maha 1991192with the critical
RWS values as shown in Figure 4.3 indicate that there was undersupply to all field canals except
FC 50 during the first week of land preparation. Figure 4.4 indicates that all field canals except
FC 49 received more than 100 mm per week during land preparation. FC 49 received a supply
of 80 mm per week.

Table 4.15 indicates that FCs 49 and 50 did not receive water for one day and two days,
respectively during the first week. Irrigation supply was stopped in the fifth and seventh weeks
for two days and three days, respectively. The area experienced considerable rainfall in the fifth
week after commencement of land preparation. However, total consumption during land
preparation is below the ID’s design values.

Table 4.15. Number of days without flow per week during Maha 1991192.

Date Sub DC FC 51 FC 50 FC 49 FC 48

6 Sep 2 1
15 Sep
22 Sep
29 Sep
13 Oct
20 Oct
27 Oct
3 Nov
10 Nov
17 Nov
24 Nov
1 Dec
8 Dec
15 Dec
22 Dec
29 Dec
5 Jan
12 Jan
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Irrigation duty at the head of each field canal is shown in Table 4.19 and indicates that field
canals in the head of the subdistributary canals - FC 51 and FC 48 - used more water than those.
in the tail. FC 49, with a command area of 24 ha, had the lowest duty, 439.21 mm. These tail
farmers used drainage water for land soaking and land preparation. FC 51, in the head, reported
the highest duty of 735.96 mm. Water duty at subdistributary level was 576.81 mm during
maha 1991/92 as against 880 mm in DC 2 in Tract 5 of the RB during yala 1989.

4.8.3 Operations During Land Preparation for Maha 1992/93

An attempt was made to implement a rotation during the maha 1992/93 land preparation period
in RB Tract 5 DC 7. Training was given to the farmers to guide them in water sharing on a
strict rotation which would allow one farmer the entire flow for twelve hours or two farmers the
entire flow for 24 hours.

However, this rotation could not be implemented. When farmers were asked who would accept
the first water and start plowing, none would accept. They said they could not pre-plan land
preparation activities and maintained that rotations should not be implemented during land
preparation.

The farmer survey data indicated that rotations were practiced by 18 farmers during maha
1992/93.

In 1992/93, as shown in Table 4.16, farmers in DC 7 completed over 90 percent of land
preparation within five weeks and in the entire command area within six weeks mainly due to

the decision made by the PMC not to extend water issues beyond the number of days decided
at the Kanna meeting.

Table 4.16. Land preparation progress in DC 7 in Tract 5 of the Right Bank duringMaha
1992/93 (expressed in percentages).

Date I Land Preparation Week
LP1 Lp2 LP3 Sowing
15 Nov 1
22 Nov 49
| 29 Nov 98 28
100 9% 7 3
13 Dec 100 86 60
f| 20 Dec 99 97 .

27 Dec 100 - 100

226



During maha 1992/93, water issues started on 22 November. As shown in Table 4.17, rain
received during the first week of land preparation was 33.5 mm. Seven farmers started land
preparation work during the week. The ID issued lower supplies to the canal to meet the
requirements of the few farmers who had started land preparation.

Table 4.17. Weekly rainfall and evaporation~ Maha 1992/93.

WNeek Date RF E°

| 22 Nov 33.5 24.3

2 29 Nov 102.2 13.8
3 6 Dec 0.0 45.0

4 13 Dec 37.2 19.8
5 20 Dec 2.8 27.9

6 27 Dec 18.9 22.3

T 3 Jan 24.1 31.2

8 10 Jan 0.0 31.3

9 17 Jan 0.0 42.6

L0 24 Jan 6.5 35.0

11 31 Jan 0.0 41.8

2 7 Feb 0.0 53.6

i3 14 Feb 0.0 38.7

14 21 Feb 0.0 54.9

L5 28 Feb 8.0 46.2

6 7 Mar 44,9 43.9

17 14 Mar 3.0 26.5

(8 21 Mar 15.0 315

19 28 Mar 0.0 9.0

Fotal mm 296.2 639.5
Fotal ft 0.97 2.10

During the second week, the rainfall rose to 102.2 mm. There were no rains during the third
week. The daily hydrograph for these weeks shows a higher incidence of canal fluctuation due
to the release of water tothe RBMC to meet farmer demands during the peak of land preparation
and to interventions at ™ess regulators by farmers in Tract 1. It is during this period that the
one single Occurrence of discharge above target was observed. All farmers completed first
plowing during the week.

Rainfall during the fourth week was 37.2 mm. The RBMC was closed for a day after rains
creating problems for farmers doing second or third plowing or sowing. A higher discharge was
observed toward the end of the week and during most of the fifth week. As indicated in Table
4.16, land preparation in 90 percent of the command was completed during the week. Weekly
RWS values are given in Figure 4.5 and show an undersupply in spite of the higher discharges
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made to the distributary canals. There were differences between the heads and tails in water
distribution as shown in Figures 4.6 in spite of interventions aimed at maintaining equity.

4.8.4 Results of Operations Planning During Land Preparation

Results from both seasons indicate a reduction in water duty in both samples against duties
reported during the Phase | Study. However, there was no significant cooperation by the
farmers to improve their operations and no significant reduction in the land preparation period.

The causes of the reduction in water use include the rain received in these two seasons, the soil
stabilization which occurred during the past few years, rectifications of construction defects,
development of skills in farmers as well as of the system operators, and the monitoring program
implemented at the main system level along with, perhaps, some improvement in farmers'
concern for reducing water use during land preparation.

The following conditions should be satisfied to successfully implement better rotations during
land preparation:

* pre-planning of land preparation activities by field canal groups to fix a time for
each farmer to receive water,

* credit to acquire farm power and necessary inputs,

* close interaction between the FR and farmers and among farmers,

* constant discharge to distributary canals and

*

support and guidance from the field officers, particularly from a committed 10.

Most of these prerequisites are not found in the New Areas. Farmers also have a negative
attitude towards rotations during land preparation for the following reasons:

* difficulty in practicing night irrigation due to the distance between house and

field, Fy
water level fluctuations in the RBMC and
water thefts by farmers.

Institutional strengthening and further work with farmers are needed.
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4.9 TERTIARY OPERATIONS DURING TFIE CROP GROWTH PERIOD
49.1 Goal of Tertiary Operations

During the Phase I Study, it was observed that rotations were not implemented during the crop
growth period. This had an adverse impact on water use efficiency and caused water scarcity
in the tail-end. The objective therefore was to develop a methodology to help DCQs and the ID
field staff plan and implement operational schedules for the crop growth period. It was proposed
to implement rotations aimed at reducing water duty and avoiding problems caused by closure
of the canals without warning.

4.9.2 Tertiary Operations During Crop Growth - Maha 1991192

During maha 1991/92, the ID planned to implement rotations on the RBMC from the beginning
of the sixth week. Table 4.18 shows the schedule prepared by the Water Management Unit of
the ID. However, the schedule was not implemented. During the whole season, the Department
issued water continuously into the DCs from the RBMC except when they closed because of
heavy rains.

Table 4.18. Schedulefor crop growth period - Maha 1991192 (discharges in cusecs).

Canal | LHG | Flow time Open Close 1 2 3 4 s 6 |7
days

DayNo | Time | DayNo | Time | Mon | Tue | Wed | The | rri Sat | Sun
Sub DC 70 114 83 | 114 14 | 114 e | 14
FC51 | 3725 | 6.5 3 Sam | 2 6pm [ 301 05 |3 | 3m |30 301 | 301
FC30 | w1 | 40 5 fam | 2 6.m | 301 0 0 0 301 301 | 301
Fcas | 273 | 70 5 6am | 5 6un | 1.7 1.7 | 17 17 | 17 17 | 17
FC 43 61 | 25 2 6pm | 5 6un | 0 05 | 301 | 801 | O 0 0

In the field canals, only the farmers in FC 49 practiced rotations during the crop growth period
even though there was continuous discharge to the field canal. The rotation followed in FC 49
had been introduced by the former FR.

229



Results of operations were measured by using the following indicators which provide information
on water duty and equity:

* relative water supply,

water duty during crop growth period and

mean RWS

As can be seen from Figures 4.7, RWS values were low during maha 1991/92. Figure 4.6
shows that the ID maintained reasonable equity in the subsystem during the season.

Due to heavy rains, the canal was closed on many occasions during maha 1991/92 as shown in
Table 4.15 contributing to a reduced water duty. The canal duty varied from 1044.9 mm to
1571.2 mm during the crop growth period as shown in Table 4.19.

Table 4.19. Water duty for crop growth period during Maha 1991192

]

Date Week RF ET Sub DC PC 5l FC 50 FC 49 FC 48
3Nov 8 43.70 15.10 80.54 9.21 59.10 79.10 98.81
10 Nov 9 126.00 21.80 37.16 43.67 43.33 3B 30.07
17 Nov 10 27.40 18.80 3.61 37.89 37.86 2553 13.10
24 Nov 1l 13.80 23,90 91.72 101.55 101.37 73.38 95.00
i Dec 12 0.00 36.10 36.77 127.09 90M 8.2 60.92
8 Dec 13 62.60 8.50 56.10 T1.95 H5.A 2.8 36.29
15Ds 14 146.30 18.10 441 6.05 187 4.5 6.60
22 Dec 15 9.60 23.60 61.69 84.29 30.39 .56 97.51
29 Dec 16 12.30 23.30 89.11 97.75 91.64 873 §2.53
5Jan 13 3.0 28.00 59.94 81.43 53.64 56.78 80.87
12 Jan 2.10 24.W 53.10 64.57 36.00 43 68 67.31
19 Jan 19 0.00 2.20 2.3 27.84 41.98 20.74 46.52
Duty mum 446.80 263.40 710.48 83%.29 632.%4 605.70 705.52
Duty ft 1.4 0.86 2.33 2.74 2.8 1.99 2.2
Total for Maha Scason

Duty*

Duty® mm 614.10 520.10 1287.29 1571.25 1193.53 1644 .91 1350.20

ft 2.21 117 4.22 5.16 3.2 3.43 4.43
e

=and ® = Land preparation and crop growth period (from Table 4.14).
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493 Tertiary Operations during Crop Growth - Maha 1992/93

In maha 1992/93, the ID attempted to implement rotational delivery to the field channels.
Farmers in some field channels, like those in FCs 36, 37, 38 and 41 in RE3 Tract 5 DC 7,
attempted to implement rotations on the field channels. However, the rotations were not
systematically followed in any of the canals for the following reasons:

* frequent fluctuation in water levels and undersupply to distributaries as shown
In Figure 4.8,

* reluctance of the ID to go for strict rotation,

* FRs not organizing rotations because they were not engaged in farming activities,

* temporary or non-residence of all or most FRs and farmers,

* water thefts and illegal canal operations,

* encroachers and leased-in farmers,

* lack of guidance from 10 and

*

lack of guarantee of regular supply to the head of distributary canals.

The period 13 January 1993 to end March 1993, during which rotational issues were made to

field canals, is considered the crop growth period. This period was marked by a spell of dry
weather from 10 January to 25 January 1993.

Fluctuations in the distributary canals were almost normal during the crop growth period.
Supply was below target as during the land preparation period. There was greater variation
between supplies to field canals, though. This indicates an unequal distribution within the
distributary canals. Head-end field canals received higher supplies under unsteady flow
conditions because of the cross regulators on the distributary canals that maintained the water
depth at the head-end field canal offtakes.

RWS values for the crop growth period, as shown in Figure 4.9, also indicate an undersupply
to DC 7. The cumulative RWS values shown in Figure 4.10 indicate that demand at the
distributary level was not met during the season. However, drainage contributions to some tail-
end allotments minimized the consequences of undersupply. The mean RWS values for the

season shown in Figure 4.11 substantiate the unequal distribution among the field channels
within DC 7.

Table 4.20, which gives water suppliesand duties, illustrates the differences between the targets
at field and distributary canal levels and the actual amounts supplied. According to these
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figures, DC 7 was undersupplied 96 percent of the time during the season. Duties during the
land preparation and crop growth periods are 1.7 ft and 2.8 ft respectively during this period.
When rainfall for the season is taken into consideration, duty is 5.47 ft, somewhat less than the
target of 6 ft.

494 Results of Tertiary Operations During the Crop Growth Period

In neither maha 1991/92 nor maha 1992/93 can it be claimed that the intervention showed great
success in implementing rotational deliveries during the crop growth period. The reasons are
substantially the same as those given in the previous Section 4.9.3 for failure during maha
1992/93. Again, in large part these reasons are derived from the economic conditions that lead
to disinterest on the part of the farmers and weakness on the part of the farmer organizations.
The poor results were also a result of the ID’s inability to control flows in the Main Channel
and the distributary channels. These observations suggest that solving the problem of lack of
water for cultivation is a prerequisite for making this kind of intervention a success.

Condition DC7 FC 41 FC 40 FC 39 | FC 36 FC 38 FC 37
No water 5.5 10.2 14.1 12.5 12.5 22.7 10.94
0 < Actual > 0.25 Target 8.6 23 0 0 3.9 26.6 3.13

28.1 1.6 2.3 2.3 0 31.3 15.63
Target

46.9 23.4 17.2 9.4 12.5 1.6 17.19
0.75 Target < Actual > Target 7.0 35.9 375 35.9 30.5 6.3 18.75
Actual = Target 0 0 0 0 6.3 2.3 0
Actual > Target 3.9 26.6 28.9 39.8 344 9.4 34.38
Duty
LP period ¢acft/ac) 1.7 2 2.3 1.9 1.9 1.0 1.66
Crop growth (acft/ac) 2.8 3.1 3.6 39 2.7 0.8 3.22
Overall (acttfac) 4.5 5.1 5.9 5.8 4.7 1.9 497

During both these seasons, water duty shows a declining trend. However, this cannot be
attributed to tertiary canal interventions. Major factors which contributed to the reduction of
water duty were rainfall and control of discharges to the distributaries by the ID.
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410 OVERALL FINDINGS FROM TERTIARY LEVEL INTERVENTIONS IN THE
NEW AREAS

The attemptsto improve tertiary system management through the various innovationstried were
not successful for a variety of reasons. The results of these interventions suggest the following
main conclusion: it Is essential to solve the water shortage problem before interventions at the
tertiary level are likely to be successful.

Until farmers can predict with greater assurance when they will get water for irrigation and eam

more income from irrigated agriculture, they are not likely to put greater effort into participating
in tertiary system management.

Successful development of improved seasonal planning for the Kirindi Oya system thus is the
key. As documented in Chapter 2, improved seasonal planning has been put in place, but if is

still to0 early to be able to measure its impact on farmer organizations and tertiary system
management.

Other important findings include the following:

L. The Kirindi Oya New Areas are new settlements that need time to form into
communities. At this stage, social relations are still a barrier to innovations
requiring community participation.

2. Water use efficiency in the tertiary systems improved in a small way over the
period through more effective main system management including better control
of discharges to the head of distributary canals and strict adherence to the
cultivation calendar. This does not suggest that improvements in tertiary system
management are not important but that improvements in both main system
management and in tertiary system management should go hand in hand.

3. Strengthening farmer organizationsrequires, in addition to improving livelihoods,
the following:

* identification of benefits for farmers from farmer organizations,
development of incentives for FRs to do their work,

a more participatory approach by the IMD to organizing farmers, such as
dispensing with attempts to control farmer organizations through IMD

formulated constitutions and through reorganizations solely to change
leaders and

providing assistance to the organizations in financial record-keeping,
including accounting and reporting.

233



Findings on preseason maintenance suggest that:

*

To help with field canal and distributary canal maintenance, DCOs need
legal authority to take steps against defaulters.

Paying the DCOs for distributary channel maintenance, as is now done,
IS likely to keep the farmers doing the work, but it is probably not
sustainable and is contrary to the participatory management policy and
some thought must be given to changing this practice.

Findings on seasonal planning and input coordination suggest that:

*

Problems will be minimized if the farmers are notified of the date of first
water issue well in advance.

Most inputs can be obtained if farmers have their own money or access
to credit facilities.

Staggering between subsystems reduces demand for labor and tractors.

Unpaid FRs are unlikely to collect the detailed information needed for
effective input coordination by the DCO.

Farmer organizations can be useful to their members through input supply
business activities.

Findings on tertiary system operations during both the land preparation and crop
growth periods suggest:

*

The farmers need more advance warning of water issues to pre-plan land
preparation activities.

The farmers and FRs must work together to plan operations and to make
adjustments when needed. This implies a stronger farmer organization.

More guidance and technical advice from IOs and or other field officers
would help.

Main canal operations need to be well controlled to prevent fluctuations
and undersupply which make rotations impractical.

There is need to provide the DCOs with power to take effective actions
against those who steal or misuse water or who operate the canal illegally.
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4.11 TERTIARY MANAGEMENT IN THE ELLEGALA IRRIGATION SYSTEM

Over the course of the Phase II Study, it became more and more apparent that there was a need
to determine the scope for improving water use efficiency in Ellegala. If water use efficiency
in Ellegala could be improved, then it might be possible to divert some of the water allocated
to Ellegala to the New Areas thus increasing cropping intensity in the New Areas. It was felt
therefore that 11MI should look into tertiary management in Ellegala to determine the scope for
improvements.

A diagnostic study of tertiary system management was carried out in the Eastern Higher Level
Canal under the Tissa Tank during maha 1992/93. This included a survey of farmers,
interviews with farmers and officers, and observations of DCO meetings and other irrigation
management activities. This section describes the findings and their implications.

4.11.1 Physical System

The Eastern Higher Level Canal has one distributary canal consisting of six field canals and
three direct field canals originating from the main canal. Most of the field canals lack regulating
structures, making water distribution in the distributaries and the main canal very difficult.
Some farmersare provided irrigation water directly from distributary canals while others irrigate
from field canals. Farmers in FCs 6 and 7 depend solely on drainage water from the "Sadagiri
Drain." Their main problem during some periods of the season is waterlogging due to drainage
water coming from the command area under the lower level canal of the tank.

FC 3is in the tail of the main canal and FCs 8 and 9 are in the tail of the distributary canal.
FCs 8 and 9 suffered serious waterlogging in the past. After improvement of the "Kaccherigama
Drain," which runs along the boundary of the command area, waterlogging has been
considerably reduced. However, it has created a water shortage for farmers in these canals who
had depended on drainage for their regular water supply.

There are no permanent turnout structures to the fields. Farmers cut the canal bund to irrigate
their allotments. Some farmers have no access to distributary canals, field canals or drainage
and have to depend on water from adjoining allotments. This problem has come about as a
result of land fragmentation and is one which improvements to the canal system that bas not
addressed.

The command area receives considerable amounts of drainage water and, therefore, does not
depend solely on water supplies from the tank. It is difficult to measure these inflows, as they
are used several times within the system by farmers.

4.11.2 Land Tenure and Settlement Pattern

There are 88 allotments under this canal, according to the land holding list available with the
DCO. However, the accuracy of this list is questionable because of land fragmentation and the
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complexity of land tenure and inheritance patterns. There are 80 farmers. Of these, a
questionnaire survey was administered to 72 farmers. The other eight lived outside the
community or were engaged in various kinds of business activities. Eighty-three percent of the
sample farmers are sharecroppers registered under the Agrarian Services Act, while the rest are
‘sinnakkara’ (freehold) landowners. The size of land holdings is given in Table 4.21.

Table 4.21. Land holdings in the Eastern Higher Level Canal (in acres).

Size of allotments | No. of farmers | Percentage

1-2 26 32.50
2-4 30 48.75
4-6 15 18.75

The figures indicate that land fragmentation has brought paddy farming to unprofitable levels.
The existence of various types of tenancies, payments to landlords, etc., further affects the
situation. During the survey, lands in the sample area were cultivated by 84 people: 27 leasees,
40 owner-operators and 17 sharecroppers on land belonging to parents or in-laws.

Farmers in the canal area live in houses scattered over a large area; the settlement pattern forms
a barrier to communication between farmers for irrigation related activities.

4.11.3 Economic Activities
The sample farmers' sources of income are shown in Table 4.22. Seventy-two percent of the

farmers are engaged in paddy farming.

Table 4.22. Sources of income of Eastern Higher Level Canal farmers.

Source of income No. of farmers | Percentage

Paddy cultivation 76 72
OFC cultivation (highlands)
Wage labor

Government jobs

Private sector employment
Employment by family members
Coconut cultivation
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The comparison between farmer perception of good yield and actual yields realized is given in
Table 4.23. The table indicates that the majority of farmers' yields are below 3 tons per acre.

Table 4.23. Perception of good yield and actual yield (expressed as percentages).

Actual Yield (kg/acre)
Yield Good Yield | 1991/92 Maha | 1992 Yala

0-1500 56 100
39 -
3000-4500 4 -

Above 4500 1 -

Farmers perceive that their situation in life has deteriorated due to the development scheme.
They view yield reductions as being due to increasing salinity levels in the tank from drainage
water received from the new system. Table 4.24 explains the situation.

il
Criteria No. of Farmers | Percentage
No change 16 20
Deteriorated a bit o) 35
Worsened A 43
Not known 2 2

Ellegala farmers do not differ from paddy farmers elsewhere in Sri Lanka in their indebtedness
to state banks. According to the survey, 50 percent are defaulters and, therefore, not eligible
for credit from banks. This forces them to depend upon money lenders, millers and other
private persons, which may worsen their situation.

4.11.4 Strengths and Weaknesses of the DCO
The farmer organization in the sample area is the "Sadagiri Farmer Organization." The

organization was reorganized in June 1992 when the President, who had been appointed under
the Agrarian Service Act, was expelled. This man was a key figure in local level organizations.
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However, most of the FRs disliked him for acting arbitrarily. The ex-President, helped by a
group of supporters, created problems when attempts were made to organize farmers in the canal
for maintenance and other activities.

The new President was a school teacher who was respected by most of the community members.
The Secretary was a retired government servant who the farmers believed had capacity to deal
with irrigation officials and other bureaucrats. The Vice President and the Treasurer were well-
to-do farmers. Neither the President nor the Secretary cultivated land nor were engaged in
farming activities, hence they lacked understanding of the day-to-day field problems experienced
by farmers. The Vice President and Treasurer were engaged in farming.

The key figure in the organization was the President. It was he who intervened and solved
disputes at all the field canals. Because of his acceptance in the community and commitment
to organization work, the DCO functioned well and found solutions to some of the problems of
farmers without receiving guidance from the 10 assigned to this DCO. Towards the end of the
maha 1992/93 season, he resigned because of a problem connected with trying to solve a dispute
between farmers.

The survey carried out in the sample area threw light on the following:

* Ninety-nine percent of farmers considered themselves members of the
organization. Thirty-three percent said they became members by filling out an
application form while 54 percent said they were members because all farmers
were considered members of the organization. One farmer said that he was not
a member.

Seventy-five percent of the farmers knew their FRs while 21 percent did not.
Thirty-three percent of the farmers said their FRs were selected at field canal
group meetings attended by all the farmers in the canal, while 23 percent said that
FRs were selected at meetings attended by a small number of farmers. Forty-five
percent did not know how they were selected.

Fifty-nine percent of farmers believed that FRs were doing useful work; six
percent said they were not useful. Twenty-eight percent did not know what FRs
actually did so could not evaluate their usefulness.

* Sixty-nine percent of the farmers had met one of the 10s serving in their area by
mid-October 1992 when the survey was conducted. The new IO was establishing
herself in the field and meeting farmers during this period. Thirty percent had
never met any of the IOs serving in their area.

Seventy-three percent of the farmers had attended field canal meetings. Thirty-

seven percent believed meetings were held once during a season; 45 percent did
not know how often meetings were held. Only 61 percent of the farmers knew

238



about the DCO meetings while farmers who knew about the Subproject
Committee (SPC) meetings and the PMC meetings were 34 percent and 29
percent, respectively.

4.11.5 Preseason Maintenance

At the Kanna meeting held for the Tissa Tank area on 14 November 1992, some farmers
proposed that water issues be made from 15 November 1992. Some farmers pointed out that
canal maintenance needed to be done and requested a postponement of the date of water issues
to 20 November. The ID informed the FRs that preseason maintenance work in the distributary
canals would be contracted out to the DCOs and requested them to carry out the work
immediately. By 18 November 1992, farmers had cleaned 75 percent of the distributary canals.

The ID made some payment for the work, although in the distant past the farmers had done this
work by themselves.

Though the distributary canal cleaning work was completed satisfactorily before the
commencement of the season, field canal cleaning was unsatisfactory. This was because the
farmers do field canal maintenance along with liyadda bund construction since the boundary of
the allotmentis the field canal bund. They have to plaster these bunds with clay after receiving
water to maintain them. In places where the field canal bund and allotmentboundary bunds are
not the same, farmers clean the field canals before water issues. However, the practice of not
cleaning field canals before water issues creates problems for those in the tail-end.

Even though farmers had cleaned the distributary canals and also parts of the field canals, they
complained that the main canal had not been cleaned by the ID prior to the commencement of
the season shown by a thick layer of weeds in the canal. Overtopping of the canal during the
land preparation period was observed. Farmers in FC 3 had to face water shortage problems
during the land preparation period for this reason. The canal was weeded following the request

of the DCO only after the main canal was closed to introduce rotations during the crop growth
period.

4.11.6 Water Management Practices

The farmers in the canal did not start land preparation with rain as they usually do in years of
good storage because of the uncertainty of water issues due to non-availability of sufficient water
in the reservoir at the beginning of the season. Only 33.5 mm of rainfall fell during the first

week of the land preparation period. Thiswas not sufficientto commence land preparation after
the long period of dry weather.

When water issues commenced, farmers in ¥Cs 6 and 7 and FCs 8 and 9 in the downstream
areas did not receive as much water as farmers in the head areas did. The downstream farmers
did not have sufficient water during the land preparation period because of the overtopping of
the main canal. FCs 6 and 7, though they did not receive water from DC 1, received an
abundant supply from the "Sadagiri Drain." The main problem in these areas at certain periods
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of the season was waterlogging due to too much water. FCs 8 and 9 in the tail did not get a
reliable water supply either from the canal system or from the drains.

The problems appear very much related to the behavior of head-end farmers and to institutional
weaknesses. The farmers in these two canals complained that they can do land preparation only
after the head farmers have completed land preparation. During interviews, farmers said they
have come to experience water shortages after improvements were made to the “Kachcherigama
Drain" under the Rectification of Irrigation Difficulties program in the EIS.

The lack of control structures in the field canals and the generally dilapidated condition of the
canal system created problems in regulating water flows. The ID responded to rainfall as well
as to the requests of farmers and tried to manage water under the somewhat difficult conditions
posed by the deteriorating canal system. The leading FRs communicated with the RE and the
Irrigators and tried to find solutions to water problems even though the problems of FCs 8 and
9 were not addressed.

The practice adopted during the crop growth period was to keep the main canal closed for two
days per week. When main canal rotations started on 28 December, farmers who had sprayed
weedicide faced problems because of lack of water. Though the ID had informed DCO
representatives of the canal closure, the message had not reached farmers. A compromise was
reached with the ID and the canal was kept open for six hours a day.

4.11.7 Acquisition of Inputs

Though the DCO trigl its best to obtain the seed desired by farmers, they could not get three
and half month paddy varieties from the Department of Agrarian Services (DAS) as expected.
The DAS could not obtain these seed varieties from the Seed Farm in BataAta. According to
54 percent of the farmers, seed is the only input that they cannot obtain easily when they have
money.

4.11.8 Training

To help improve tertiary management, a one-day training session was organized for FRs and
selected farmers. Officers from the IMD, the DOA, the ID and 1IMI worked as trainers while
[IMI organized the program with the collaboration of the IMD. Twenty-two FRs received
instruction during the training session. In addition to the FRs from the canal, one FR from each
subsystem in Ellegala participated. The President of the Badagiriya SPC helped as a trainer.
The training covered the following:

planning and implementation of the program for the Rectification of Irrigation
Difficulties with farmer participation,

a suitable cropping pattern for the Project,
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the committee system under INMAS and the functions of the committees, and
the Lunugamvehera reservoir and EIS and
* the responsibilities of FRs in participatory irrigation management activities.
No impact from this training could be observed.
4.11.9 Results of Tertiary System Management Research in Ellegala

Investigationinto tertiary system management in Ellegala showed that, in the sample area, reuse
of irrigation water is quite high. Therefore, the potential for increased water savings through
improved tertiary system management is low.

However, the farmers in the sample area face various irrigation difficulties caused by various
design deficiencies and lack of effective control structures. Although a relatively effective
Farmer Organization (FO) helps to resolve some of these difficulties, problems remain that can
be addressed to make water distribution in Ellegala more equitable and effective. These must
be addressed through improved maintenance and “essential structural improvement" programs.

4.12 OVERALL CONCLUSIONS AND RECOMMENDATIONS FROM THE TERTIARY
SYSTEM MANAGEMENT RESEARCH

As shown by this research, the potential gains from improvements to tertiary system
management and the factors that impede improvements in tertiary system management are quite
differentin the New Areas and Ellegala.

In the New Areas,

* Improvements in tertiary system management offer the possibility both of improving the
equity and effectiveness of water distribution and of reducing water usage through cutting
the time needed for land preparation and through making more efficient use of irrigation
water.

The interventions carried out under this component during maha 1991/92 and maha
1992/93 were largely ineffectivebecause of the weaknesses of the Farmer Organizations.
Thenecessary cooperationamong the farmers could not be obtained. All other problems
are of lesser importance. Most of the small improvements in water usage noticed can
be attributed to changes in main system management.

* Although the weaknesses of the FOs have various causes, including lack of common
experience among the settlers and lack of effectiveness of 10s, the basic cause is the

241



farmers' fundamental economic problem caused by lack of adequate and predictable
water supplies. Many farmers are not willing to seriously invest in irrigated agriculture
in the New Areas and thus are not willing to participate in the Farmer Organizations or
in communal water management activities.

* Despite the problems, it was possible to get some of the farmers to innovate. This
suggests that, if water supplies can be made adequate and predictable so that farmers are
willing to invest more in irrigated agriculture, then working with farmers will succeed
in improving tertiary system management. The limits to improvement are likely to be
limits created by the difficultiesfaced by the ID in managing water deliveries to the DCs.

In Ellegala,

* : : : : :

Because of extensive reuse, it does not appear that improvements in tertiary system
management offer much scope for improvements in water use efficiency in Ellegala.

*

However, lack of structures and other complications make control of water flows very
problematic in Ellegala. Although the FOs are reasonably effective, the physical and
design problems appear to be beyond the capability of the FOs to solve on their own.
Physical improvements, coupled as needed with improvements in the management
capacity of the farmers and FOs, are likely to make improvements in the equity and
effectiveness of water distribution.

Based on these findings, we make the following recommendations:

1

In the New Areas, the improvements in seasonal planning make irrigated far